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About the Book

Families are embedded in larger contexts that have implications for family relation-
ships and well-being. A large body of research by family scholars has documented 
multiple dimensions of the broader social environment − including cultural, eco-
nomic, and political contexts − in family functioning. Family scholars have paid 
less attention, however, to how dimensions of the physical environment may impact 
families, including factors that impede health and healthy behaviors, as well as fac-
tors that may protect families and promote their resilience in the face of change and 
challenge. Toward promoting equity, significant efforts must be directed at recog-
nizing and addressing the physical conditions  – and the structural and systemic 
factors that allow these physical conditions to persist – that undermine the health 
and well-being of children and families. To that end, this volume highlights discus-
sion and emerging evidence that reinforces the call for significant and sustainable 
investments that improve the physical environment in ways that support families.

Toward stimulating novel interdisciplinary and translational research on fami-
lies, the 2021 National Symposium on Family Issues showcased the work of teams 
of scholars focusing on the role of the physical environment in family relationships, 
behaviors, and well-being. The symposium focused on three critical dimensions: 
disasters, climate change, and the built environment.

The chapters in the first section address the social, demographic, and health 
impacts of disasters such as hurricanes and tsunamis, on communities, families, and 
children. Rich data sources and mixed-method techniques are utilized to produce 
in-depth appreciations of the multiple and complex ways in which disasters impact 
families, both in the immediate aftermath and over the long term. The results from 
these analyses underscore the importance of understanding the sustained impacts of 
disasters on the health and well-being of families, as well as emphasize the role of 
individual and community resilience in long-term recovery from disasters. The 
authors also suggest ways in which evidence-based prevention and treatment inter-
ventions and government programs and policies can assist families and family 
members to recover after a disaster. However, in light of the critical role of family 
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in post-disaster recovery, the authors acknowledge the dearth of family-focused 
programming and recommend providing substantial support for family-oriented 
intervention research and development.

The second section focuses on climate change and the intersection of environ-
mental conditions, socioeconomic disparities, and community resilience that has 
shaped new realities and constraints for families. The chapters in this section 
advance understandings of how environmental change impacts maternal and child 
health, family functioning, and adaptation across diverse communities around the 
world. In their research, authors consider the numerous ways in which climate 
change has altered family life and opportunities, such as when and why families 
pursue migration, as well as issues of environmental justice. Recognizing the range 
of interconnected factors – demographic, social, economic, political, and environ-
mental – that independently and collectively function to increase families’ suscep-
tibility to climate change-induced conditions, the authors argue that novel approaches 
to examining the processes that link these conditions to health and demographic 
outcomes are essential. Such innovative approaches require the development and 
application of new theory, data, and analytic tools, as well as the integration of fields 
of scholarship to maximize insights on how climate change impacts families.

The third section considers the ways in which dimensions of the built environ-
ment − from the proximal environment of homes to neighborhood and larger com-
munity environments − have effects on the health and well-being of children, 
adolescents, and their families. The chapters in this section examine the ways in 
which features of home environments, as well as extensions of home environments 
(e.g., afterschool settings, nearby play centers, etc.), get under the skin to affect 
family processes and youth physical and mental health; how food access and oppor-
tunities for physical activity in communities serve to promote youth and family 
health; and how neighborhood development can reduce burdens experienced by 
family caregivers who depend on and must navigate environmental characteristics. 
The authors consider the efficacy of adopting community-driven and systems think-
ing approaches to create and maintain opportunities for physical activity in low-
resourced communities and to improve the urban conditions that families must 
negotiate to provide care for their loved ones. Future investigations focusing on how 
the built environment impacts children of color, as well as immigrant, refugee, 
unhoused, and otherwise displaced children, are also recommended.

The research presented in this volume, as discussed in its final chapter, incorpo-
rates diverse theoretical frameworks, engages interdisciplinary perspectives, and 
applies robust methodologies to investigate how the physical environment – disas-
ters, climate change, and the built environment – can exact severe harms upon fam-
ily functioning, health, and well-being. The 2021 National Symposium on Family 
Issues generated vital exchange on the significance of designing, implementing, and 
evaluating efforts that can protect against these harms. Taken together, the research 
described in this volume offers opportunities to reflect upon the breadth of the con-
straints and challenges families encounter in their physical environments – a first 
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step toward conducting novel research to serve as the foundation for developing and 
implementing policies and programs that build resiliency among families and, ulti-
mately, achieve health equities.

� Selena E. Ortiz
� Susan M. McHale
� Valarie King
� Jennifer E. Glick

About the Book
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Chapter 1
Impacts of Disaster-Induced Death 
and Destruction on Health and Mortality 
Over the Longer Term

Elizabeth Frankenberg, Nicholas Ingwersen, Rene Iwo, Cecep Sumantri, 
and Duncan Thomas

Climate change is increasing the frequency and intensifying the force of natural 
disasters at the same time that populations in vulnerable areas are growing in size. 
Projections that take the combination of these forces into account indicate that rela-
tive to their parents and grandparents, today’s children and young adults will experi-
ence a four- to sevenfold increase in the number of extreme events they live through 
(Thiery et al., 2021). Understanding the sustained impacts of these events on health 
and well-being is critically important, but a key constraint is the paucity of high-
quality longitudinal data that can advance the science.

In this chapter, we use data from an extremely rich population-representative 
longitudinal survey, the Study of the Tsunami Aftermath and Recovery (STAR), to 
explore how both longer-term survival and psychosocial health of individuals who 
experienced a natural disaster are affected by various types of exposure in the 
15 years after the event, in comparison to individuals who were not directly exposed. 
We study the 2004 Indian Ocean earthquake and tsunami. The disaster, which killed 
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an estimated quarter of a million people, is one of the most devastating natural 
disasters in recorded history. Nowhere was hit harder than coastal Aceh, Indonesia. 
The tsunami completely destroyed some communities but left other comparable 
communities untouched. STAR is uniquely well-suited for this research: the base-
line was conducted 10 months before the tsunami as part of Statistics Indonesia’s 
annual household survey program. We have followed survivors for 15 years post-
tsunami. The tsunami was completely unanticipated, and the location of the com-
munities that sustained damage is a complex function of the location of the 
precipitating earthquake and the topography of the sea floor and coastline. 
Leveraging the natural experiment of the tsunami, we provide evidence that credi-
bly identifies the causal impact of the disaster on mortality and psychosocial health 
over the longer term.

�Context of the Disaster

Early in the morning on Sunday, December 26, 2004, one of the most powerful 
earthquakes in recorded history occurred some 150  miles from the coast of the 
island of Sumatra, Indonesia. The earthquake displaced a trillion tons of water, 
which formed a series of tsunami waves that hit the northern coast of Sumatra about 
15 min later and eventually reached across the entire Indian Ocean (Rubin et al., 
2017). The tsunami was completely unexpected. Geological records indicate that 
the last tsunami to hit mainland Sumatra was over 600  years ago (Monecke 
et al., 2008).

Aceh, the northern most province on the island of Sumatra, was hardest hit. 
Along 800 km of the coast, communities experienced varying degrees of inunda-
tion, resulting in destruction of the built and natural environment and the deaths of 
more than 170,000 people (Lavigne et al., 2009).

Impacts varied considerably even between areas quite close to one another. The 
water’s height and inland reach were a function of slope, water depth, and coastal 
topography (Ramakrishnan et  al., 2005). Along parts of the west coast of Aceh, 
trees up to 13 m tall lost their bark (Borrero, 2005). At the beachfront in Banda 
Aceh, the province’s capital and largest city, the water was as deep as 9 m, though 
rarely exceeded the height of a two-story building (Borrero, 2005). Low-lying com-
munities within a few kilometers of the coast were largely destroyed, and many of 
their residents perished. River basins allowed the waves to move inland as much as 
9 km in some areas, whereas in other locations they encroached only 3–4 km (Kohl 
et  al., 2005; Umitsu et  al., 2007). Areas sheltered by altitude, distance from the 
coast, or other topographical features sustained damage to structures and deposition 
of sediment and debris, but larger proportions of the population survived. For some 
communities the tsunami had few if any direct effects, although the earthquake was 
felt throughout Aceh and damaged property and infrastructure in some areas that the 

E. Frankenberg et al.
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water never reached. The tsunami affected the transportation network along the 
coast, and some communities were cut off from the main roads connecting major 
population centers. In some cases, residents of communities that were not directly 
impacted by the tsunami saw increased demand for their goods and services, par-
ticularly food and housing.

�Data

The STAR baseline consists of respondents who participated in a large, population-
representative socioeconomic survey (SUSENAS) conducted by Statistics Indonesia 
in February/March 2004, 10 months before the tsunami. SUSENAS is representa-
tive at the kabupaten (regency) level. We worked with Statistics Indonesia to select 
all 11 districts in the province of Aceh that had coastlines which were potentially 
vulnerable to inundation by a tsunami. Within each selected district, we included all 
SUSENAS enumeration areas, regardless of distance from the coast. All members 
of all households enumerated in these districts in the 2004 SUSENAS form the 
STAR baseline study population.

SUSENAS, a long-standing government survey that is well-known in Indonesia, 
achieves participation rates that exceed 97%. The survey, which most closely paral-
lels a combination of the Consumer Expenditure Survey and Current Population 
Survey in the United States, collects information on demographic and socioeco-
nomic characteristics of household members from a key household member. The 
first STAR follow-up survey took place between May 2005 and July 2006. Four 
annual follow-ups were conducted thereafter, with additional follow-ups roughly 10 
and 15 years after the tsunami.

We triangulated across multiple sources of information to establish survival sta-
tus for 99% of the baseline (pre-tsunami) respondents. Information came from inter-
views with household and family members (whose reports we consider most 
reliable), community leaders, and neighbors. Information from the latter two sources 
was critical for households in which no members could be located. In each follow-
up, every household member was interviewed. Parents or caregivers provided infor-
mation about children aged 11  years or younger; proxy respondents provided 
information for adults unable to answer for themselves. The first two follow-up 
surveys collected detailed information on experiences at the time of the tsunami 
from each respondent. All surveys included questions on physical health, psychoso-
cial well-being, and behavioral responses to the event, including displacement and 
migration, as well as information about individual and household demographics and 
socioeconomic status.

1  Impacts of Disaster-Induced Death and Destruction on Health and Mortality…
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�Measuring Exposure to the Tsunami

We investigate links between multiple indicators of exposure to the tsunami and two 
post-tsunami measures of health—mortality for those who survived the tsunami and 
post-traumatic stress reactivity (PTSR). Frankenberg et al. (2011) describe mortal-
ity at the time of the tsunami, and Frankenberg et al. (2008) describe PTSR in the 
year after the tsunami. See, also, Ho et al. (2017) and Frankenberg et al. (2020) for 
studies of mortality. This research builds on those studies. Our data on mortality are 
derived from our household rosters which we update at each wave to track survival 
status and movement across locations (and of household members across 
households).

Following the literature, we summarize the impact of the stressors using an index 
of the incidence and severity of symptoms of PTSR, based on seven items from the 
PTSD Checklist Civilian Version (Weathers et al., 1993). For example, respondents 
were asked whether they have had “repeated, disturbing memories, thoughts, dreams 
or relived experiences of the tsunami” and “felt very upset when something reminded 
you of the tsunami.” If the respondent did experience the feelings, they were asked, 
for the period when the feelings were most severe, whether they felt them rarely 
(coded as 1), sometimes (coded as 2), or often (coded as 3). Respondents who did 
not experience the feelings are coded as 0. Summing the responses to each of the 
seven items creates a 21-point scale. Elevated PTSR, a score above 11, is repre-
sented by a 1; a 0 represents respondents who do not have elevated PTSR.

These questions were included in the first post-tsunami survey conducted 5 to 
16 months after the tsunami, except for a small fraction of respondents (less than 
3%) whose first post-tsunami interview took place during the second follow-up at 
18 to 24 months after the tsunami.

Exposure to the tsunami was measured at both the community and individual 
level. At the community level, two classes of measures of exposure are operational-
ized. Our first measure is an indicator of exposure based on the geographic location 
of the community where each respondent resided at the time of the tsunami. This 
measure, in recognition that characteristics of the tsunami wave and coastline 
topography were key determinants of death and destruction at the time of the tsu-
nami, combines information on that community’s elevation above sea level, proxim-
ity to the coastline, and tsunami wave height at the closest coastal point to the 
community. In the analyses this indicator allows us to distinguish respondents who 
were living in communities that were directly affected by the 2004 tsunami 
(“tsunami-affected”) from respondents who were living in communities at similar 
risk of exposure to a tsunami but were not directly affected by the 2004 tsunami 
(“other”). Our second measure of exposure at the community level is the percentage 
of baseline respondents in the community who died in the tsunami. It was designed 
to reflect intensity of exposure and varies from no deaths to a staggering three-
quarters of the community residents perishing in the tsunami.

E. Frankenberg et al.
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Turning to individual-level measures, we asked each surviving respondent about 
their own experiences of the tsunami. The first set of individual-specific measures 
reflects experiences that may generate a sense of helplessness or horror (which have 
been linked with symptoms of post-traumatic stress; Dalgleish, 1999). Specifically, 
we asked whether the respondent was caught up in the water, was injured at the time 
of the tsunami, or watched friends or family struggle or disappear in the waves. Any 
affirmative answer is classified as direct exposure. We also constructed exposure 
measures that capture loss of family: whether the tsunami killed an individual’s 
spouse, or whether it killed an individual’s parent, sibling, or child (regardless of 
whether the family member was co-residential). These individual-specific indica-
tors of exposure complement the community-level measure of damage, providing 
more fine-grained indicators of tsunami-related stresses experienced by the respon-
dent. As with PTSR, the individual-specific questions were asked at the first post-
tsunami follow-up except for those respondents whose first post-tsunami individual 
interview took place during the second follow-up.

Finally, to address post-tsunami displacement during the 24  months after the 
disaster, we developed an indicator identifying respondents who lived in temporary 
housing during this period: a tent, camp, or barracks. This measure draws on data 
collected in the first three annual post-tsunami follow-ups.

Our community-level and individual-level direct exposure measures are plausi-
bly exogenous because they depend primarily on characteristics that were outside 
the control of the respondents at the time of the tsunami. While the exact locations 
of tsunami impact are reasonably treated as random, residential location is a choice, 
and it is possible that those who were living in areas that were inundated are differ-
ent from those who were living elsewhere. To address this concern, we examined 
the effects of individual-level exposures, drawing contrasts between individuals 
who, at the time of the tsunami, were living in the same community so that the esti-
mates are not contaminated by differences across communities in vulnerability, 
socioeconomic status, and the availability of resources.

We focus on mortality and psychosocial health in the 15 years after the tsunami 
among 5927 individuals from 334 baseline communities who were age 35 and older 
at the time of the tsunami and who survived to the first post-tsunami interview. 
Face-to-face interviews were completed with 97.8% of this group in the 15 years 
after the disaster (0.5% refused, 1.7% were not found). This re-interview rate is 
unprecedented for a large-scale population-representative follow-up 15 years after 
baseline and stands out given the extent of displacement and the complexity of con-
ducting fieldwork in the aftermath of the tsunami. It reflects the combination of 
well-designed and extensively tested tracking protocols, high-quality fieldwork, and 
the commitment of respondents, enumerators, and team supervisors to the scientific 
goals of the project.

1  Impacts of Disaster-Induced Death and Destruction on Health and Mortality…



8

�Methods

We examine the correlates of mortality and levels of PTSR after the tsunami by 
estimating a sequence of models that allow us to consider different measures of 
exposure and take into account unobserved factors specific to the community by 
drawing comparisons among survivors who were living in the same community at 
the time of the tsunami. For the mortality model, we analyze a binary dependent 
variable, θic, which takes the value 1 if the tsunami survivor, i, who was living in 
community, c, at baseline died during the 15 years after the tsunami and 0 if the 
individual survived for 15 years:

	 � � � � �ic c ic icT X� � � � 	 (1.1)

where Tc indicates community-level tsunami exposure, specifically either (1) 
whether the respondent’s pre-tsunami community was affected by the tsunami (our 
geographically based measure of exposure described above which parallels expo-
sure measures in most other empirical work on this topic) or (2) the percentage of 
baseline respondents from the respondent’s pre-tsunami community who were 
killed in the tsunami (which we know from updating the baseline data with survival 
status at the first follow-up). The vector Xic includes individual background charac-
teristics measured at the pre-tsunami baseline: age (in years), education, whether 
the respondent was married, and household expenditures per capita (a well-
established measure of economic resources; Deaton, 1997). We also include a mea-
sure of height (measured in the follow-up surveys) as a control for health endowment. 
Unobserved heterogeneity is captured by εic.

The baseline model is extended to examine how individual exposures to the 
disaster’s direct impacts are related to death over the next 15 years:

	 � � � � � �ic c ic ic icT E X� � � � � 	 (1.2)

where Eic is a vector of measures of exposure based on individual reports of experi-
ences and losses at the time of the tsunami, whether the respondent experienced 
high levels of post-traumatic stress reactivity, and whether the respondent lived in 
temporary housing in the 2 years after the tsunami.

To address the possibility that the community-level measures of tsunami expo-
sure reflect factors such as vulnerability, and to highlight the role of individual 
exposures, the model is extended to draw comparisons in variation in exposure 
between individuals within the same community:

	 � � � � � �ic ic ic c icE X� � � � � 	 (1.3)

where μc represents enumeration area (EA) indicators that absorb the influence of 
all community-level variation that does not change over time and affects mortality 
in a linear and additive way. This includes levels of vulnerability that are shared by 
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community members, the extent of damage in the community because of the earth-
quake and tsunami, post-tsunami reconstruction, and pre-tsunami levels of infra-
structure and economic activity, as well as other unobserved community-level 
factors that might be correlated with both choice of pre-tsunami location and 
mortality.

When we shift to post-traumatic stress reactivity, our dependent variable varies 
from 0 to 21, with higher scores corresponding to a combination of higher incidence 
and greater intensity of symptoms. For PTSR, we estimate models 2 and 3 to exam-
ine how the exposure measures at the time of the tsunami and in the 2 years after the 
disaster relate to psychosocial health at 5, 10, and 15 years post-disaster.

�Results: Surviving the Tsunami

We begin by presenting descriptive statistics for key variables (Table  1.1). Our 
respondents were living in 334 communities in 2004 before the tsunami, of which 
191 were directly affected by the tsunami, as indicated by our geographically based 
measure of exposure at the community level (Panel A). This dichotomy captures 
tsunami-related exposures well and separates areas where there was tsunami-related 
mortality (among household members at baseline, an average of 14.3% were killed) 
from areas where death due to the tsunami was negligible (less than 1%, on average, 
were killed).

We use this dichotomous measure to contrast the percentage of baseline respon-
dents who died during the tsunami and the percentage among those who survived 
the disaster who died in the next 15 years (Fig. 1.1).

The first series of four bars presents the results for the full sample of 6687 indi-
viduals in the baseline (to estimate mortality between baseline and the first follow-
up) and the 5927 baseline individuals who survived to the first follow-up (to estimate 
mortality between the first follow-up and the 15-year follow-up). All were 35 years 
of age or older at the time of the baseline survey in 2004. Not surprisingly, among 
those from tsunami-affected communities (in red), mortality was markedly higher 
(17%) than for those from other communities (in blue, 0.6%). However, in the 
15 years after the disaster, the direction of this differential reverses: 27% of those 
from “other” communities are dead by the 2020 survey, whereas only 23% of those 
from tsunami-affected communities have died.

This reversal is consistent with the idea that the tsunami exerted a force of posi-
tive selection—causing the deaths of more frail members of communities in which 
the waves came ashore and left behind a group of survivors who were, on average, 
more robust than individuals in the communities where waves did not strike. 
Evidence for positive mortality selection emerged in the first 5 and 10 years after the 
tsunami (Ho et al., 2017; Frankenberg et al., 2020).

Age and sex were important determinants of survival during the tsunami 
(Frankenberg et al., 2011) and therefore may shape survival patterns in its after-
math. Accordingly, we also present mortality patterns for four groups differentiated 

1  Impacts of Disaster-Induced Death and Destruction on Health and Mortality…
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Table 1.1  Descriptive statistics

Communities directly 
affected by the tsunami

Other 
communities

A. Community 
exposures

Number of 
communities

191 143

Percent died at time of 
tsunami

14.3 0.4

B. Individual tsunami 
exposures (%)

Direct experience with 
waves

20.4 4.3

Death of spouse 5.5 2.3
Death of parent, child, 
and/or sibling

22.1 9.4

In temporary housing 
after tsunami

20.8 6.4

High post-traumatic 
stress reactivity

21.2 14.1

C. Baseline 
characteristics

Male (%) 50.7 48.3
Age at time of tsunami 
(mean in years)

49.7 50.9

Years of education 
(mean)

7.7 6.7

Widowed or divorced 
(%)

15.4 14.1

Ln of per capita 
expenditure 
pre-tsunami

12.8 12.8

N 3185 2742

Note: Individual exposures and baseline characteristics are computed for tsunami survivors age 
35 and older at time of tsunami. All estimates weighted to represent population of survivors at 
time of tsunami

by sex and by age (respondents aged 35–49 years at the tsunami are distinguished 
from individuals aged 50 years and older). The evidence for positive selection is 
replicated for each of these four groups, although it is particularly strong for 
older males.

In the aggregate, and without controls for other factors, mortality selection 
appears to be positive. We explore this result in several ways: by examining mortal-
ity after the tsunami as a function of the community-level mortality rate during the 
disaster (to better distinguish the magnitude of the tsunami’s impact), by controlling 
for baseline demographic and socioeconomic characteristics, and by including mea-
sures of individual-level exposures. Descriptive statistics for these variables are pre-
sented in panels B and C of Table 1.1.

With respect to the individual measures of tsunami exposure, for all but PTSR 
the percentage exposed is at least twice as high for respondents originally from 
directly affected communities as for respondents from other communities. With 
respect to demographic and socioeconomic characteristics at baseline, survivors in 
the directly affected and other communities are very similar. Individuals from 

E. Frankenberg et al.
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Fig. 1.1  Percent dead at and in the 15 years after the tsunami by community-level tsunami expo-
sure, age, and sex

directly affected communities are a little more likely to be male, are about a year 
younger, have an additional year of education, and are more likely to be widowed. 
These differences largely reflect differential tsunami survival. In contrast, there is 
no difference between the directly affected and other communities in the level of 
household resources at the time of the tsunami, as indicated by the logarithm of 
household per capita expenditure measured in the pre-tsunami baseline, which is 
widely considered to be the best indicator of resource availability in low-income 
settings and is a good time-varying marker of socioeconomic status (SES).

�Mortality in the 15 Years After the Tsunami

In Table 1.2 we present the results from Model 1 (columns 1 and 2), to explore the 
relationship between community-level measures of exposure and mortality in the 
15 years after the tsunami. The dependent variable is multiplied by 100 so that the 
coefficients are interpreted as changes in percentage points. The coefficients associ-
ated with both the dichotomous and the continuous measures of community-level 
tsunami impact are negative and statistically significant. Both measures are associ-
ated with a reduction in mortality risk over the long term: given surviving the tsu-
nami itself, those from exposed communities are more likely to survive the 15 years 

1  Impacts of Disaster-Induced Death and Destruction on Health and Mortality…
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Table 1.2  Community exposure, individual exposure, and risk of mortality 2005–2020

(1) (2) (3) (4)

Tsunami exposures Community affected −2.91
[1.02]**

% of community killed −0.17 −0.23
[0.04]** [0.05]**

Direct exposure to waves 0.01 −0.32
[1.68] [2.04]

Spouse killed 3.71 3.73
[2.94] [3.20]

Parent, child, or sibling 
killed

−1.53 −1.22
[1.31] [1.40]

Lived in temporary housing 5.11 3.17
[1.45]** [2.14]

High level of post-traumatic 
stress

−0.61 −0.86
[1.34] [1.50]

Baseline 
characteristics

Male 10.87 11.17 11.01 11.38
[1.42]** [1.43]** [1.42]** [1.45]**

Widowed or divorced −0.53 −0.43 −0.03 −0.32
[1.67] [1.66] [1.67] [1.74]

Education: 4–6 years −0.56 −0.53 −0.59 −0.89
[1.39] [1.39] [1.39] [1.50]

7–11 years −2.12 −1.87 −2.03 −2.94
[1.78] [1.77] [1.77] [1.96]

12+ years −1.70 −1.88 −1.59 −2.88
[1.63] [1.63] [1.62] [1.98]

Monthly per capita 
expenditure

−2.35 −2.33 −2.22 −3.14
[0.90]** [0.92]* [0.91]* [1.24]*

Constant 55.46 53.86 50.88 64.22
[18.97]** [19.18]** [19.12]** [21.98]**

Observations 5927 5927 5927 5927
R-squared 0.22 0.23 0.23 0.23
EA fixed effect No No No Yes
Number of Eas 333

Note: Robust standard errors in brackets. Controls for age (in single years)
+significant at 10%; * significant at 5%; ** significant at 1%

after the 2004 tsunami than those from communities in which impacts were minor. 
Age is controlled in the models (using indicators for single years), so these results 
do not reflect differences in age composition across communities. Nor do they 
reflect differences in gender, widowhood, education, or pre-tsunami resources, all 
of which are taken into account in the models.

Because the continuous measure of community mortality provides a more fine-
grained measure of exposure relative to the dichotomous indicator, subsequent 
regressions control for the community tsunami mortality rate.

E. Frankenberg et al.



13

Moving to column 3, we add controls for individual exposures. This addition 
only strengthens the negative effect of the community mortality rate, which increases 
in magnitude by roughly 40%, from −0.17 to −0.23. Two of the individual exposure 
measures exhibit relatively strong positive effects on mortality: death of a spouse 
(3.71, albeit not statistically significant) and having lived in temporary housing 
(5.11, statistically significant). These results suggest that although positive mortal-
ity selection operates in the aggregate, individuals with certain experiences carry 
scars that affect their long-term survival prospects. The coefficients on the other 
exposure measures are much smaller in magnitude, and none is statistically 
significant.

Column 4 presents the results based on Model 3, which includes community 
fixed effects and thus draws comparisons between individuals who were living in 
the same community at the time of the tsunami. The size of the coefficient associ-
ated with living in poor housing is reduced and less precisely estimated (p = 0.14). 
This reflects the fact that there is little variation in the extent of physical damage to 
property within a community, relative to the variation across communities. As a 
result, the need for temporary housing is highly correlated across individuals who 
were living in the same community at the time of the tsunami.

With respect to the baseline characteristics, males have markedly higher mortal-
ity than females—by ten to eleven percentage points. Additionally, as baseline level 
of economic resources rises, mortality risk falls, suggesting that pre-disaster SES 
exerts a protective effect on health long after the event. Neither educational level nor 
baseline marital status is related to post-tsunami survival.

As shown in Fig.  1.1, mortality risks in the tsunami vary by age and sex. 
Accordingly, we estimate Models 1 and 3 separately for each of the four age-sex 
groups distinguished in Fig. 1.1. These results are presented in Table 1.3.

Perhaps the most important overall result from the stratified models is the sub-
stantial difference in our ability to predict post-tsunami mortality for older versus 
younger respondents. For younger respondents, neither the community-level mor-
tality rate nor the measures of individual exposures are statistically significant pre-
dictors of mortality after the disaster. Nor for the most part are the measures of 
demographic and socioeconomic background (the one exception is per capita 
expenditure levels for younger males in the fixed effect specification). Post-tsunami 
mortality risks do rise with age for both males and females (results not shown).

For older individuals the story is markedly different. The force of positive mor-
tality selection is very powerful for both males and females. For each 1% increase 
in the percentage of residents killed in the tsunami, the risk of mortality in the next 
15 years falls by 0.36 percentage points for males and by 0.38 percentage points for 
females.

In addition, a number of the individual exposure measures elevate mortality risks 
of older adults. For older males three exposure measures are large in size and mar-
ginally significant. Mortality risks are 11.6 percentage points higher for men who 
lived in temporary housing (p = 0.054) and 9 percentage points higher (p = 0.07) for 
men who experienced high levels of post-traumatic stress in the first 2 years after 

1  Impacts of Disaster-Induced Death and Destruction on Health and Mortality…
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the tsunami. On the other hand, the mortality risks of men who lost a spouse are 
reduced by 13.4 percentage points (p = 0.065).

Turning to older women, the loss of a spouse has exactly the opposite relation-
ship with mortality risks. For women, losing a spouse increases the risk of subse-
quent mortality by almost 18 percentage points. The difference between the effect 
for males and females is large and statistically significant (results not shown). One 
possible reason for this difference is the difference in opportunities available to 
older males and females who are widowed. In particular, they face very different 
marriage markets. For the younger respondents, death of a spouse is not statistically 
related to mortality for either males or females, but we note that the coefficients are 
relatively large and the signs are the same as for older adults: negative for men but 
positive for women.

For older women the other exposure measures are not statistically significant, 
although the impact of living in poor housing is large and positive (and marginally 
significant in the model without the community-level fixed effect, which is 
not shown).

Among older respondents, background variables matter little for males, although 
7–11 years of schooling reduces mortality risks relative to men with 0–4 years of 
education (the omitted group). For females, higher levels of economic resources 
before the tsunami are associated with lower levels of mortality post-tsunami, but 
being widowed or divorced at baseline increases mortality risks.

�Post-traumatic Stress

Over and above survival, it is important to examine other dimensions of health 
which are likely to be indicative of quality of life and subsequent mortality. We turn, 
therefore, to an indicator of psychosocial well-being that is particularly salient in 
this context. Our earlier work documents the strong role that exposure played with 
respect to levels of post-traumatic stress in the first few years after the tsunami 
(Frankenberg et al., 2008). Here we examine the degree to which exposure contin-
ues to play a role in post-traumatic stress reactivity at 5, 10, and 15 years after the 
disaster.

Table 1.4 presents results from Model 2 (where the outcome variable is the index 
of PTSR that varies from 0 to 21) for the three time periods, estimated separately for 
the four age-sex groups. For each group some aspects of exposures matter, although 
what is important varies by time period and by group. Moreover, the exposure mea-
sures are more closely correlated with PTSR for the younger age groups than they 
are for the older ones (the reverse of what we see for mortality). Among males aged 
35–49 years, losing a spouse increases the PTSR level at the 5 years post-tsunami 
mark. At 10 years, both direct exposure to the waves and being from a community 
with a higher mortality rate are associated with higher levels of PTSR. At 15 years, 
only the community mortality rate emerges as important, with a higher mortality 
rate associated with more symptoms.

E. Frankenberg et al.
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Among women aged 35–49 years, the community mortality rate is not associated 
with PTSR levels at any point, but each of the other exposure measures affects 
PTSR levels in at least one period. In fact, the individual exposure measures are 
more closely associated with PTSR for women aged 35–49 years than for any other 
group. In terms of magnitude, the largest effects are for losing a spouse, which ele-
vates the PTSR level at both 5 and 10 years after the disaster. Losing another close 
family member also elevates PTSR at 5 and at 10 years. Living in temporary hous-
ing is associated with higher levels of PTSR at years 5 and 15. Finally, direct expo-
sure to the waves elevates PTSR at 15 years post-disaster. Although exposure does 
not translate into reduced longevity for the younger women, each of the individual-
specific indicators of tsunami-related trauma continues to take a toll on this indica-
tor of psychosocial health more than a decade later.

Among older respondents, some exposures are linked to PTSR levels, but the 
effects are far more muted. For older men, losing a spouse reduces PTSR symptoms 
5 years after the tsunami (which matches the negative relationship that losing of a 
spouse exhibits with mortality), but there is no relationship between spousal loss 
and PTSR at other points. At 10 years, direct exposure to the waves and loss of a 
parent, child, or sibling increase PTSR levels. For older men, none of the exposure 
measures are relevant at 15 years post-tsunami. For older women, there are few cor-
relations between exposure and PTSR. For this group, the community mortality rate 
is positively related to PTSR levels 10 and 15 years after the tsunami, but this is the 
only measure of exposure that is correlated with post-traumatic stress.

Background characteristics appear to have little impact on PTSR for any group, 
although for males in both age groups, higher levels of education are associated 
with lower levels of PTSR at 5 and 10 years after the disaster.

Table 1.5 presents the results for PTSR with the addition of a community fixed 
effect (Model 3). The result is a reduction in the importance of the exposure mea-
sures for all groups, particularly 10 and 15 years after the tsunami. For younger 
males, having lived in temporary housing affects PTSR at 5  years, but no other 
exposure measures are related to PTSR. Among younger females, loss of a spouse 
or loss of other close kin affects PTSR at years 5 and 10, but none of the exposure 
measures matter at year 15. For older males, direct exposure elevates PTSR at year 
10, while for older females, it elevates PTSR at year 15. Thus, it appears that within 
communities, variation in levels of PTSR many years after the tsunami is not pri-
marily explained by exposures at the time of the event.

�Impacts on Health and Well-Being

Taken together, the results for mortality and PTSR establish that a large-scale natu-
ral disaster exerts enduring impacts on health and well-being. In communities that 
were directly affected by the tsunami, survivors are positively selected with respect 
to characteristics associated with longevity. Nonetheless, the effect of their experi-
ences at the time of the tsunami and in the first years after the tsunami is evident 
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over the long term, both in terms of their survival rates and their psychosocial health. 
Several findings suggest important questions for future research.

First, the differences between older males and females in the impact of losing a 
spouse are striking and warrant additional research on differences by sex in how 
lives unfold after a disaster. It is not clear how much of these differences can be 
attributed to differences in remarriage after loss of a spouse in the tsunami, relation-
ships with children and other family members, evolution of economic circum-
stances, or the availability of assistance from family, the community, or the 
government. An important policy issue that has received little attention in the litera-
ture on disaster relief revolves around the design of assistance and support programs 
that mitigate the large negative consequences of premature spousal death for women.

Second, exposure to poor housing conditions is indicated as a risk factor for 
mortality and poor psychosocial health for males and females across the entire adult 
age spectrum. This points to the potential of well-designed housing assistance pro-
grams that are deployed soon after a destructive natural disaster to substantially 
reduce the negative health consequences of the disaster.

Third, there are long-lasting impacts of exposure to disaster-related trauma on 
psychosocial health. Even 15 years after the tsunami event, PTSR is shaped by what 
happened during and after the disaster. The continued role these exposures play is 
strongest for younger women, for whom loss of either a spouse or another close 
family member negatively affects psychosocial health, but it is present to varying 
degrees for all demographic groups. Access to mental health services was extremely 
limited after the tsunami. The literature suggests that deploying services on a 
broader scale soon after the disaster limits some of the long-term repercussions of 
the experience.

We close with two observations. First our data and methods provide unusual and 
important evidence on the causal impact of exposure. It is, however, of substantial 
interest—and of great importance—to investigate the mechanisms underlying het-
erogeneity in these outcomes and isolate the factors that seem to be associated with 
greater resilience and recovery in the aftermath of the tsunami.

Second, although high mortality disasters are relatively rare in high-income 
countries, extreme events are on the rise worldwide. The United States has seen 
numerous hurricanes and wildfires in recent years—events that generate the kinds 
of exposures we consider, even if mortality associated with them is low. Events that 
cost lives, damage property, and expose people to potentially traumatic experiences 
will punctuate life for the foreseeable future, and it is important to study their short- 
and long-term implications for health and well-being.
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Chapter 2
Evidence-Based Interventions for Children 
and Families During Disaster Recovery: 
Trends, Lessons Learned, and Future 
Directions

Tara Powell, Jenna M. Muller, and Greta Wetzel

�Background

In the past 20 years, climate-induced disasters have significantly increased in sever-
ity and frequency, adversely impacting the global population. Children and adoles-
cents represent approximately 175 million of those affected by environmental 
disasters annually (Dyregrov et al., 2018), and it is estimated that 11% of young 
people have experienced a disaster before the age of 16 (Cadamuro et al., 2021).

Children and youth are among the most vulnerable during and after a disaster 
due to dependence on parents and caregivers to meet their physical and emotional 
needs (Felix et al., 2020). In addition to disruption of everyday life, disasters often 
result in secondary stressors such as family conflict and/or violence, school clo-
sures, illness, injury, or parental divorce (Peek, 2008). Other disaster-related adver-
sities include family separation, displacement from their home and community, 
disrupted social supports, loss of loved ones, and lack of access to basic needs 
including food, water, and housing (Becker-Blease et  al., 2010; Kousky, 2016; 
Wang et al., 2013). These extreme events can also have a sustained impact on chil-
dren and youths’ mental health. Psychological symptoms include post-traumatic 
stress symptoms (PTSS), depression, and anxiety and may persist well into the 
disaster recovery (Cadamuro et al., 2021). These psychological challenges have also 
been associated with impaired development, learning, and social-emotional abilities 
(Arshad et al., 2020).
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Families play an important role in a child’s adjustment after a disaster by provid-
ing routines, a stable environment, safety, and security. Considering the critical role 
of the family in children and youths’ post-disaster adaptation, we provide an over-
view of the role of the family system and social-ecological risk and protective fac-
tors that contribute to children and youths’ recovery. We then review post-disaster 
evidence-based interventions and provide an overview of the Journey of Hope, a 
disaster-focused social-emotional program. We conclude this chapter discussing 
challenges and future directions of intervention delivery and research in post-
disaster environments.

�Social-Ecological Risk and Protective Factors

Post-disaster psychological adjustment is based on numerous factors that influ-
ence children and youths’ ability to overcome these extreme events. Resilience, 
or the ability to successfully adapt to a threatening situation, plays an important 
role in post-disaster adaptation and is dependent on individual-, relationship-, 
and community-level social and ecological risk and protective factors (Masten & 
Barnes, 2018). Individual characteristics that increase risk for post-disaster psy-
chopathology among children include previous trauma exposure, pre-existing 
mental health difficulties (e.g., depression, anxiety), female gender, younger 
age, and maladaptive coping strategies (Cadamuro et  al., 2021). A systematic 
review, for example, found that avoidant and ruminative coping styles, negative 
affect, and pre-disaster psychopathology were all predictors of post-disaster 
PTSS symptomology (DiGangi et al., 2013). Conversely, individual-level pro-
tective factors that increase the likelihood of a child adapting or overcoming 
disaster-related adversity include positive or active coping strategies, emotional 
and behavioral regulation, and positive sense of self/self-esteem (DiGangi et al., 
2013). One study that was conducted after a flood in Canada, for example, found 
that children who experienced fewer externalizing and internalizing behavior 
problems reported significantly higher resilience scores than those with more 
challenges (Arshad et al., 2020). While some individual-level risk and protective 
factors are unalterable such as age and gender, others such as coping, self-
esteem, and emotion regulation are modifiable and influenced by social and fam-
ily factors.

Relationship factors such as family characteristics and social connection also 
play an important role in post-disaster adaptation and influence individual-level 
modifiable risk and protective factors. Higher levels of PTSS, for example, have 
been reported among children whose parents are experiencing distress and are 
unable to provide emotional and instrumental support during and after a disaster 
(Cadamuro et al., 2016; Felix et al., 2016). A study after hurricane Katrina found 
children with low perceived family connectedness experienced sustained depres-
sion and PTSS symptoms (Kronenberg et  al., 2010). Other modifiable 
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parent/caregiver risk factors include family conflict, low perceived family con-
nectedness or support, and parental psychopathology (Cobham et  al., 2016; 
Zhou, 2018).

Parental/caregiver connectedness, a stable home environment, and social con-
nections are all associated with reduced risk of psychopathology among disaster-
affected children and youth (Arshad et al., 2020; Cicchetti, 2010; Masten, 2013). 
Similarly, a positive relationship between perceived social support and resilience in 
children who experienced a flood disaster has been shown (Arshad et al., 2020). 
This social support may come from different sources; peer support, for example, is 
an important way for children and youth to process shared experiences and re-
establish stability and normalcy (McDonald-Harker et al., 2021). Studies have also 
illustrated that family hardiness, which includes having a sense of control after 
stressful situations and viewing hardships as opportunities to grow, can protect 
against short- and long-term post-disaster psychological distress (Hackbarth et al., 
2012; Jovanovic et al., 2004). For example, family hardiness and hope have been 
found to increase coping ability in hurricane-affected individuals (Hackbarth et al., 
2012). Other studies have indicated that parent’s/caregiver’s ability to stay calm, 
maintain a positive affect, and remain consistent with routines are all associated 
with better adjustment and fewer psychological symptoms in their children (Chen 
et al., 2020; Zhou, 2018).

Children and families’ post-disaster adaptation is also influenced by the larger 
community systems in which they live. Lack of community cohesion, socioeco-
nomic status, school closures, and fractured social infrastructure are all factors that 
increase the risk for sustained psychopathology. Those who live in poverty, for 
example, are often less equipped for these emergencies, are at higher risk for dis-
placement and family separation, and often require assistance to meet their basic 
needs (Rufat et al., 2015; Vu & VanLandingham, 2012). During the recovery phase 
of a disaster, economically vulnerable populations are at a disproportionate risk of 
mental and physical health pathology such as contracting diseases due to poor living 
conditions and experience higher rates of depression and PTSS than those with 
greater socioeconomic means (Amaratunga & O’Sullivan, 2006; Boscarino et al., 
2014; Gutman & Yon, 2014; Jia et al., 2010; Kouadio et al., 2012; La Greca et al., 
2013; Parkinson & Zara, 2013). Moreover, extended school closures after a disaster 
can disrupt access to services and impede a young person’s ability to learn and gain 
vital social-emotional skills (Masten, 2021).

Community-level protective factors also play a central role in post-disaster 
recovery. Community-based organizations, schools, and religious organizations 
all provide essential resources to help children and families recover from a disas-
ter (Masten, 2021). Schools, for example, provide critical health and psychologi-
cal supports and a stable environment while re-establishing a sense of safety and 
security among children and families in post-disaster contexts (Mooney et  al., 
2020). See Fig.  2.1 for a visualization of social-ecological risk and protective 
factors.

2  Evidence-Based Interventions for Children and Families During Disaster Recovery…



26

Fig. 2.1  Social-ecological interaction of risk and protective factors

�Evidence-Based Interventions in Post-Disaster Contexts

Considering the impact of disasters on children and families and the role of risk and 
protective factors in post-disaster adaptation, evidence-based interventions have 
been developed to treat and/or reduce the risk of short- and long-term psychopathol-
ogy. These interventions are designed to be delivered immediately after a disaster or 
during the longer-term recovery period.

In the immediate aftermath of a disaster, psychological first aid (PFA) is a com-
monly used evidence-informed approach to support the psychological needs of chil-
dren and families. While not a treatment modality, PFA is often employed by first 
responders to reduce initial psychological distress among survivors. Five compo-
nents of PFA include (1) ensuring survivors are safe; (2) providing comfort; (3) 
connecting individuals to essential resources; (4) promoting self-efficacy; and (5) 
encouraging hope (Shultz & Forbes, 2014). While PFA can be provided to adults 
and youth, developmental considerations such as language comprehension and 
reading ability are essential when delivering the intervention to children and adoles-
cents (Gilbert et al., 2021).
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Most treatment interventions provided during the recovery period target post-
traumatic stress symptoms and include the use of cognitive behavioral approaches 
(CBT), eye movement desensitization and reprocessing (EMDR), and narrative 
exposure therapy (Brown et  al., 2017). These evidence-based interventions are 
delivered in individual or group-based settings and generally include multiple ses-
sions to treat symptoms. Trauma-focused cognitive behavioral therapy (TF-CBT), 
for example, is a treatment modality that incorporates psychological, cognitive, and 
behavioral techniques to help children regulate emotions. Parental psychoeducation 
is included in TF-CBT to increase family engagement, communication, and parent-
ing skills (Cohen & Mannarino, 2008). Additionally, TF-CBT incorporates a trauma 
narrative that can be done through journaling, play, or arts to enable the child to tell 
the story of their experience (Cohen & Mannarino, 2008).

A second evidence-based treatment modality, EMDR, incorporates both cogni-
tive and exposure components (Lewey et al., 2018). Relaxation and visualization 
exercises guide individuals through distressing trauma-related thoughts and replace 
them with positive cognitions. A primary feature of EMDR is having a client iden-
tify a “safe place” while encouraging them to continue thinking of a negative feeling 
or emotion associated with a trauma. The use of EMDR has been found effective in 
helping children identify and distinguish between positive and negative cognitions 
related to a potentially distressing event (Ahmad & Sundelin-Wahlsten, 2008). 
Narrative exposure therapy also has a well-established evidence base for both child 
and adult disaster survivors who are experiencing PTSS (Robjant & Fazel, 2010). 
The child version of narrative exposure therapy, KIDNET, incorporates child-
appropriate cognitive behavior techniques in addition to writing a chronological 
narrative of the traumatic event (Brown et al., 2017; Fazel et al., 2020).

Prevention interventions have also been developed to mitigate the risk of disaster-
related psychological distress in children and families during the disaster recovery. 
These interventions, often delivered in classroom-based settings and with groups of 
children, generally focus on mental health promotion and problem-solving skills 
and address social and behavioral difficulties (Higgen et al., 2021). Schools are the 
primary setting for delivery of prevention programs because they provide an acces-
sible and natural way to reach children and youth who would not otherwise receive 
behavioral health services (Ager et al., 2010; Wolmer et al., 2011). These interven-
tions, which target a variety of mental health challenges, can reduce externalizing, 
internalizing, peer, and attention difficulties. In addition, preventative interventions 
may increase protective factors, such as healthy coping, peer prosocial behaviors, 
and emotion and behavioral regulation, serving as a mechanism through which a 
child’s likelihood of developing clinical manifestations of anxiety, depression, and 
post-traumatic stress may be attenuated (Pfefferbaum et al., 2015; Sanchez et al., 
2018; Weare & Nind, 2011). Most post-disaster prevention and treatment interven-
tions are beneficial in reducing distress among children and youth. However, few 
address the larger social ecological context and engage the family in the post-
disaster recovery process. One program does address the needs of families during 
the disaster recovery. Journey of Hope is a prevention intervention designed to sup-
port post-disaster psychological adjustment among parents/care providers, children, 
and adolescent disaster survivors.

2  Evidence-Based Interventions for Children and Families During Disaster Recovery…
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�Journey of Hope: Post-Disaster Intervention

Journey of Hope (JoH), developed after Hurricane Katrina struck the Gulf Coast of 
the United States in 2005, was created in response to the need for intervention mod-
els to prevent and reduce hurricane-related emotional distress among children and 
families. The program was conceived after a gang fight in a public school that led to 
the potential expulsion of 20 middle school students in 2006. To prevent the expul-
sion of the students, the Recovery School District in New Orleans contacted social 
workers from the humanitarian response organization, Save the Children (SC), to 
provide social and behavioral support counseling to the students involved in the 
altercation. As the social workers provided clinical group work services to the 
youth, they realized the lack of available disaster-focused social-emotional pro-
gramming in the school district. Interventions were available to treat disaster-related 
symptomology such as PTSS, depression, and anxiety. However, there was a lack of 
generalized prevention interventions to address the social-emotional needs of youth 
during the hurricane recovery. Many of the children in post-Katrina New Orleans 
experienced significant emotional and behavioral regulation challenges, not only 
from the hurricane, but due to secondary traumas such as community violence and 
separation from, or loss of, family members.

To address these challenges, three SC social workers documented discussions 
and piloted a series of social-emotional learning activities with the youth. 
Additionally, they conducted psychoeducational workshops with parents and teach-
ers to identify specific needs of the families in post-Katrina New Orleans. These 
clinicians worked directly with the youth and their families over the course of a 
year, documenting relevant and effective activities. However, they did not have 
expertise in curriculum design. Therefore, Save the Children established a partner-
ship with the International Institute of Child Rights and Development to guide the 
formal development of the Journey of Hope (JoH) curricula. This collaborative part-
nership also led to the first evaluation of the JoH program in 2009. Through this 
research-practice partnership, the researchers and clinicians worked together over 
the course of a year to design and pilot the JoH curricula. The finalized JoH inter-
vention model yielded five developmentally appropriate child-level curricula and a 
parent/caregiver workshop.

�Journey of Hope: Intervention Description

Grounded in social cognitive and stress and coping theories (Benight & Bandura, 
2004; Lazarus & Folkman, 1984), the JoH evidence-based intervention model inte-
grates parent and child sessions using a group-based approach to increase protective 
factors such as social connectedness, emotional awareness and regulation, problem-
solving skills, and adaptive coping (see Fig.  2.2; Bandura, 1998; Lazarus & 
Folkman, 1984). The child-level JoH consists of eight 1-hour sessions with groups 
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Fig. 2.2  Core principles of Journey of Hope

of 8–10 children/youth and focuses on coping with and regulating challenging emo-
tions (e.g., fear, anger, grief) that are often heighted after a traumatic experience. 
Intervention delivery mechanisms include discussion, cooperative play, literacy, and 
mindfulness exercises. Social cognitive techniques are used to facilitate discussion 
of shared experiences and modeling of positive peer social interaction, thereby 
increasing self-efficacy, social connectedness, and adaptive coping.

The fourth session, which focuses on identifying and managing anger and 
aggression, for example, begins with a check-in, overview of the topic of the day, 
and review of group guidelines. An interactive cooperative game on anger regula-
tion is then facilitated with the group, followed by a discussion on identifying and 
establishing healthy coping strategies to express anger. During the discussion, the 
facilitators reinforce healthy strategies to cope with anger such as deep breathing 
and talking to someone and strategize ways to reduce anger triggers. A second 
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cooperative game is facilitated to employ healthy strategies that arose during the 
discussion. The group then participates in a journaling activity in which they write, 
draw, or compose a poem on an experience that invoked anger and healthy or adap-
tive coping strategies they could use to express their feelings. The facilitators then 
conduct a progressive muscle relaxation exercise to close the group.

A caregiver/parent workshop is also provided to amplify healthy parent and fam-
ily coping and equip them with skills and resources to reinforce material provided 
during the child-level sessions. The objectives of the caregiver workshop are two-
fold: (1) increase parents/caregiver post-disaster adaptation and (2) increase capac-
ity to support children’s post-disaster adjustment. The workshop includes 
psychoeducation on children’s reactions to trauma and trauma-related stress 
responses and provides individual- and community-level resources to cope with 
disaster-related stressors. Mindfulness and breathing exercises, individual reflec-
tion, and group activities are applied within each workshop to equip parents and 
caregivers with tangible skills to increase coping capacity within themselves and 
their children (Powell & Leytham, 2014). Psychoeducational material on the emo-
tion covered is provided to the parents/caregivers after each child session (e.g., anxi-
ety, anger) as well as strategies to help a child cope with that emotion (see Table 2.1 
for detailed intervention description).

Since its development, the JoH has been adopted by Save the Children and deliv-
ered in settings around the globe in response to climate-induced disasters such as 
hurricanes, wildfires, floods, tornadoes, and earthquakes. Efficacy studies have been 
conducted in tornado-, hurricane-, wildfire-, and earthquake-affected communities 
in the United States, New Zealand, and Australia. Findings from these studies illus-
trated significant reductions in distress and improvements in adaptive coping among 
children and their care providers (Alexander et  al., 2021; Blanchet-Cohen & 
Nelems, 2013; Powell & Bui, 2016; Powell & Leytham, 2014). The widespread dis-
semination of the intervention has resulted in numerous lessons learned such as 
appropriate cultural and contextual adaptations and how to maintain fidelity in ever-
changing post-disaster contexts.

�Scaling Up and Maintaining Fidelity

Evidence-based practice assumes that an intervention is being implemented in 
accordance with its published details. Therefore, oversight and support for delivery 
of the JoH are essential to maintain program fidelity (Carroll et al., 2007). To main-
tain fidelity, individuals who facilitate the intervention complete an assessment 
form after each session, and staff from Save the Children passively observe two of 
the eight sessions. The observer appraises components of program delivery includ-
ing group facilitation techniques, delivery of core elements, and rapport with child 
participants. After the session the facilitators debrief with the observer to provide 
feedback on the session and discuss challenges or successes with program delivery. 
As part of the debriefing, the observers use a fidelity-check-guidance document to 
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Table 2.1  Journey of Hope description

Children and youth sessions

Safety Program overview, check-in, ice-breaker cooperative game, establishing group 
guidelines, discussion on safety, art activity-safety map, closing activity: 
visualizing my safe place

Fear Check-in, introduction of topic, cooperative game, psychoeducation on fear, 
group discussion, cooperative game: Identifying, understanding, and coping 
with fear, journaling, closing mindfulness activity

Worry/anxiety Check-in, introduction of topic, cooperative game, psychoeducation on 
worry/stress/anxiety, cooperative game: Trust circle, journaling, closing 
activity: Progressive muscle relaxation

Grief/sadness Check-in, introduction of topic, cooperative game, psychoeducation on grief/
sadness, group discussion, cooperative game: Identifying, understanding, and 
coping with grief or sadness, journaling, closing visualization activity

Anger Check-in, introduction of topic, cooperative game, psychoeducation on anger 
and aggression, group discussion, cooperative game: Feeling and expressing 
anger, journaling, closing activity: Progressive muscle relaxation

Peer conflict Check-in, introduction of topic, cooperative game, psychoeducation on peer 
conflict, discussion, cooperative game: Skit on managing peer conflict, 
journaling, closing deep breathing activity

Self-esteem Check-in, introduction of topic, cooperative game, psychoeducation on 
self-esteem and self-efficacy, group discussion, cooperative game: “What you 
like about me,” journaling, closing visualization activity

My 
community

Check-in, introduction of last session, closing the group, cooperative game: 
“Teach me,” discussion: “Creating my community,” journaling, closing 
celebration

Caregiver sessions
Caregiver 
workshop

Psychoeducation: children’s reactions to stress, types and sources of stress, how 
stress affects the body, strategies for self-care and coping, mindfulness 
exercises, group activity on how to collectively support each other during 
collective trauma recovery

Caregiver 
engagement

Tip sheets on session topics and 15-min discussions with parent/caregivers after 
each session on how to help children cope with topic (emotion) of the day

Note: Created from Save the Children (2022)

facilitate the discussion which includes (1) asking open-ended questions and allow-
ing the facilitators to guide the conversation, (2) offering suggestions and feedback 
on how to address the challenges they are facing in a supportive and collaborative 
way, and (3) identifying any issues for follow-up.

�Cultural and Contextual Adaptations to Intervention

The JoH has been delivered across the globe in New Zealand, Australia, Ukraine, 
Canada, the United Kingdom, and Spain. Within these countries, the program has 
been delivered to refugees and indigenous peoples (e.g., Maori in New Zealand; 
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First Nations in Canada). Thus, adaptation is imperative to ensure the program is 
culturally and contextually relevant for these individuals and communities.

A standardized cultural adaptation guide (see Table 2.2) was developed through 
a collaboration between a university researcher who was one of the original devel-
opers of the JoH and Save the Children staff in the United States, United Kingdom, 
New Zealand, Canada, and Australia. The cultural adaptation guide incorporates 
community-based participatory research principles such as involving community 
members in the adaptation process, employing a multi-disciplinary team to have a 
comprehensive set of perspectives, and including local and institutional actors as 
valuable contributors of knowledge and resources (Collins et al., 2018). Accounting 
for culture, language, and values is also a critical component of the adaptation pro-
cess. The guidance document also advises that the process of adaptation must be 

Table 2.2  Cultural adaptation guide

Tasks Key considerations

Complete the 
community 
assessment tool

Assess need, language customs, and local capacity

Determine target 
audience

Who are the beneficiaries of your programming?

Determine available 
programming

What programs exist for your target audience? Are they culturally 
appropriate?

Determine language 
translation

Into what languages should the material be translated? Are there local staff 
you can hire to complete the translation?

Select a panel of 
local experts

Select local and country-specific experts. This should include a panel of 
experts such as:
⇒ Local government officials.
⇒ Teachers or college professors.
⇒ Professional researchers.
⇒ Community service workers.
⇒ Ministers and other religious leaders.
⇒ Parents/guardians/caregivers.

Obtain feedback 
from local experts

The local expert panel should review the program and associated materials 
for cultural appropriateness and to identify what modifications should be 
made to adapt the program while maintaining its fidelity. Provide 
reviewers with a list of considerations, including:
⇒ Is the material relevant to the needs of the beneficiaries?
⇒ Is the program transferrable—Can local staff deliver the program?
⇒ Can the text be literally translated?
⇒ Does the content specifically address the needs of the community?
⇒ How can the program be culturally modified to fit the needs of the 
community?
⇒ Can activities be adapted to promote cultural sensitivity?
⇒ Is additional evaluation necessary to assess whether the program 
maintains effectiveness with the population?.

Identify mode of 
delivery

What is the most appropriate mode of delivery? (e.g., in schools, 
community centers, displacement centers)

Note: Created from Save the Children (2014)
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collaborative, organized, planned, and iterative, with participation of those from the 
population for whom the adaptation is targeted.

The Journey of Hope was designed with specific methodology, theory, and prac-
tice elements. Therefore, the cultural adaptation process provides guidance on 
maintaining core elements of the program while also addressing unique cultural and 
contextual considerations. Three steps are included in the cultural adaptation of the 
JoH: (1) conduct a situation assessment to determine applicability of the program in 
context, (2) consult local experts and community stakeholders on applicability of 
the program in the community, and (3) address language and cultural values of the 
local context (Save the Children, 2014).

Cultural Adaptation Case Example: New Zealand  On February 22, 2011, a 6.3 
magnitude earthquake struck Christchurch, New Zealand. The earthquake was 
declared the deadliest to strike New Zealand in 80 years, triggered widespread dam-
age, displaced thousands, and caused extensive loss of life (Ardagh et al., 2012). As 
aftershocks continued to strike the city, many children and families experienced 
difficulties coping with the ongoing disruption and uncertainty. In response to the 
distress of the community, Save the Children New Zealand partnered with Save the 
Children US to adapt and deliver the Journey of Hope program to children and fami-
lies affected by the earthquake.

Using the cultural adaptation guidance document as a resource, the Dynamic 
Adaptation Process (DAP; Aarons et al., 2012) was employed to fit the culture and 
context of post-earthquake New Zealand. The DAP is an approach that recognizes 
the needs for adaptations and a process that enables intervention adaptations while 
maintaining fidelity of the core elements. The DAP adaptation process included 
four phases: (1) exploration/assessing stakeholder characteristics and reviewing 
materials identifying core elements of the program, (2) preparation/adaptation of 
the curricula, (3) implementation/piloting the adapted program, obtaining feedback 
on the adapted intervention, and (4) sustainment/conducting ongoing assessments 
of facilitator feedback and gathering participant satisfaction surveys (Aarons 
et al., 2012).

The exploration and preparation phases included recruiting a panel of mental 
health professionals to review the curricula and provide insight on the specific needs 
of earthquake-affected children and families. This consultation consisted of a com-
mittee of key local stakeholders who were all New Zealand nationals, including 
staff from Save the Children New Zealand, psychologists, and social workers to 
ensure that the curriculum was adapted to the Christchurch context while maintain-
ing fidelity to the core elements of the curricula.

The panel suggested specific alterations to fit the cultural context of Christchurch 
including (1) adapting the literacy activities including books that are used in the 
child-level curricula, (2) changing the language of the curricula from US English to 
New Zealand English, and (3) changing the titles to appropriately reflect the termi-
nology of the education system (i.e., “Elementary Journey of Hope” to “Primary 
Journey of Hope”).
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34

The implementation phase included dissemination of the program to children 
and caregivers in ten earthquake-affected schools and community centers and a 
pilot study to examine the efficacy and acceptability of the adapted program. The 
pilot study used a pre- and post-test design and included N = 106 parents and 
N = 184 children and youth who took part in the program. Findings illustrated that 
children and youth who participated in the program experienced significant reduc-
tions in emotional distress, and parents and caregivers reported increased knowl-
edge about healthy coping strategies, community support, and stress management 
(see Powell & Leytham, 2014 for full study details). The sustainment phase 
included ongoing dissemination, ad hoc adaptations, and assessment. This phase 
continued until 2018 when Save the Children concluded earthquake recovery 
efforts in Christchurch.

�Challenges to Research and Services in Post-Disaster Contexts

Many obstacles exist for researchers and clinicians in post-disaster contexts that 
inhibit high-quality research and service provision. Disasters are often unexpected, 
making data collection prior to the event unfeasible (Gilbert et al., 2021). There are 
also ethical concerns to conducting research in emergency contexts given the vul-
nerability of survivors. Quality data collection is often stymied due to recruitment 
challenges, high participant attrition, and difficulty in obtaining funding rapidly 
(Grolnick et al., 2018; Powell et al., 2021). Gathering evidence for PFA, for exam-
ple, has been notoriously challenging due to complexities in the design and dissemi-
nation of the intervention approach (Shultz & Forbes, 2014). This is in part due to 
the chaotic and unstable environments in emergency settings and informal delivery 
structure of PFA. Intervention research during the disaster recovery period is also 
met with inherent challenges. Conducting randomized control trials (RCTs) is often 
unfeasible because all individuals were exposed to the trauma, and withholding an 
intervention is considered unethical. Additionally, those who are most affected 
often reside in temporary housing and are highly mobile, which impedes research-
ers from collecting follow-up data. Service provision in post-disaster contexts car-
ries similar challenges, including lack of immediate or long-term funding and high 
participant attrition. Funding challenges in particular can serve as a barrier to recov-
ery and may slow or completely immobilize certain aspects of service provision and 
reconstruction (Safapour et al., 2021). Allocation of financial resources to disaster 
recovery efforts has always been limited but may become even more so in future; 
the significant increase in climate-induced disasters, for example, has led to 
decreased donations and funding for organizations to provide psychological support 
services. While the importance of mental health support is becoming more main-
streamed, the focus on this service in a post-disaster context continues to be an 
afterthought. Because of this, there is often limited funding available to provide 
psychological support services.

T. Powell et al.



35

�Future Directions and Conclusion

Disaster-focused prevention and treatment interventions are critical to maintaining 
and restoring the well-being of children, youth, and families. Despite challenges of 
research and service delivery in emergency contexts, significant strides have been 
made in provision of psychological support to survivors. Intervention modalities, 
for example, have evolved from focusing primarily on treatment for individuals 
with clinical manifestations of distress to universal approaches for all survivors. 
Continued research on the efficacy of interventions, however, is essential to under-
stand the long-term benefits of these services during both the immediate disaster 
and longer-term recovery. Additionally, as programs scale up and become more 
accessible in emergency contexts, it is vital to examine how they are being imple-
mented. Many interventions are evidence-based. However, adaptations are often 
made by service providers based on the needs of their clients. Ongoing assessment 
of ad hoc adaptations and barriers, as well as facilitators, to program delivery would 
continue to inform how to provide effective services in post-disaster contexts.

There also is a shortage of interventions that address the psychological needs of 
families in post-disaster contexts. Many programs are designed to treat the individ-
ual child or adult, but do not target family factors that are essential to post-disaster 
adaptation. Family-focused interventions during and after a disaster may include 
psychoeducation on risk and protective factors for post-disaster adjustment, activi-
ties to increase parent/child connectedness, and tools to reduce physical and emo-
tional stress responses.

As disasters continue to increase, affecting the global population, accessible 
evidence-based psychological services are essential to support post-disaster recov-
ery. Many lessons have been learned over the past 20 years. However, continued 
intervention research and development are critical to help individuals and families 
adapt to and recover from these emergencies.
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Chapter 3
Climate Change-Related Demographic 
and Health Research: Data and Approaches

Audrey Dorélien and Kathryn Grace

Climate change is associated with changes in long-term average temperature and 
precipitation conditions, as well as extreme events such as droughts, floods, and 
heat waves. When classifying and examining these events, researchers pay particu-
lar attention to their frequency, duration, and severity (Grace et al., 2021; Meehl & 
Tebaldi, 2004). Shifts in seasonal conditions, such as shorter or delayed rainy sea-
sons or greater variability in rainfall conditions during the rainy season, are also 
associated with climate change. In the context of global warming, individuals may, 
in their lifetimes, experience all or some combination of these three conditions asso-
ciated with climate change: a gradual (i.e., minimally noticeable) increase in aver-
age warming and drying conditions, repeated extreme weather events, or small but 
significant shifts in seasonal precipitation and temperature.

Exposure to these different conditions may have significant adverse impacts on 
health and demographic outcomes that are evident immediately after exposure. 
While in other cases, the effects may not be observed until years later (McMichael, 
2013; McMichael et al., 2006). Some adverse outcomes can impact an individual’s 
entire life (e.g., stunting), while others result in acute and resolvable outcomes (e.g., 
wasting; Baker & Anttila-Hughes, 2020; Isen et al., 2017; Thiede & Strube, 2020). 
Understanding the spatial footprint of an exposure in order to identify the communi-
ties impacted by the conditions is an additional dimension to consider. Because 
rainfall is highly spatially variable, droughts, for example, can occur in a very small 
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area that includes a single village or in several geographically linked1 towns or vil-
lages. In contrast, elevated temperatures can impact an entire country or large sub-
region of a country (Hill et al., 2019).

Beyond spatial and temporal considerations, risk or vulnerability to adverse con-
ditions increases or decreases in response to a range of interrelated demographic, 
social, economic, political, and environmental factors (Brown et al., 2021; Watts 
et al., 2015). Varying individual- and household-level factors such as age, marital 
status, electricity status, and wealth (among others) mean that risks and vulnerabili-
ties to adverse impacts are not equally distributed (Grace et al., 2020; Hunter et al., 
2021). In practice, individual-level heterogeneity makes linking climate change to 
family experiences and outcomes complex (Segnon et al., 2021). Beyond the chal-
lenge of classifying a “family” or “household” structure for research purposes 
(Randall et al., 2015), families within the same community facing the same expo-
sures may experience very different economic and health outcomes shaped by how 
they live and what they have access to within that community (Parsons, 2019; Rao 
et al., 2019; Segnon et al., 2021). Within families, individual members may experi-
ence differential vulnerability to the same climatic event because of their life course 
stage, intra-household bargaining power, and gender (Grace et  al., 2020; Rao 
et al., 2020).

Given the complexity of the exposure factors and the variability of ways that 
families, households, and individuals cope and respond, understanding the pro-
cesses that link climate change conditions to health and demographic outcomes 
requires detailed, diverse, and innovative data, theory, and analytic tools. Combining 
these data, theory, and tools to advance climate change research represents a new 
type of integrated scientific approach that engages both physical and social sciences.

In this chapter, we describe the key features to consider when linking climate 
change data with spatial socio-demographic and health data to better understand the 
processes of climate vulnerabilities and associated health and policy interventions. 
We also describe characteristics from several popular and publicly available health 
datasets that are important for users to consider. We specifically target this chapter 
towards low-income country settings because this is our primary area of research, 
but we note that much of what we describe and explore is relevant to wealthier set-
tings as well. We organize this chapter by first establishing the importance of quan-
tification and measurement in this domain. Next, we describe the importance of 
properly linking, in space and time, spatial demographic and health data to climate 
and environmental data to support quantitative analysis. We then discuss the impor-
tance of considering social factors and mitigation strategies (including migration) 
that may reduce or exacerbate climate change impacts. Afterwards, we highlight 
two projects that apply the advice to study the impact of exposure to hot 

1 “Linked” can refer to the spatial proximity of a set of villages or it can refer to some other factor 
that connects villages (e.g., roads and trade partners).

A. Dorélien and K. Grace



45

temperatures, rainfall, and malarious conditions on maternal and child health2 in 
sub-Saharan Africa. We conclude with a discussion of the gaps and opportunities for 
family researchers interested in studying climate change impacts on health and 
well-being.

�Defining Climate Change Measures 
for Demographic-Health Research

Clearly describing strategies for quantifying and measuring climate change as it 
relates to demographic, health, and social science impacts is a vital step in interdis-
ciplinary climate change research (Grace et al., 2020; Hunter et al., 2021). In fact, 
discussions of measurement and event classification continue to emerge as scholars 
work to advance population-environment research and seek to develop a cohesive 
approach or summary of evidence (Green et al., 2019; Hill et al., 2019; Phalkey 
et al., 2015; Xu et al., 2016). For example, the term “drought” is defined in different 
ways depending on the setting, the community of impact, and the primary discipline 
of the research team conducting the study (see also Hill et  al., 2019; Sohnesen, 
2020). By definition, a drought is a period of time when there is less rainfall than 
what is normally experienced in a particular location (see USGS). The period could 
be days, weeks, years, or some other unit of time. In existing research, we may see 
a drought measured using seasonal rainfall totals (or z-scores/anomalies), and we 
may see this measured at different spatial scales. We will discuss in more detail later.

�Local Context Matters in Measurement of Climate Change

The same climatic condition can have distinct impacts based on setting. Take the 
case of a delayed rainy season in Mali versus Tajikistan. A farmer in a more arid, 
rainfed setting where the rainy season is relatively short and defined (e.g., Mali) 
may face seriously reduced seasonal agricultural yields if the rainy season is short-
ened or delayed (e.g., Shukla et al., 2021). Reduced yields may occur in this situa-
tion even if the total seasonal precipitation value is not significantly different from 
the long-term norm. Therefore, the start of the season or length of season measures 
may more accurately capture rainfall conditions associated with reduced agricul-
tural yields, versus seasonal totals (or z-scores/anomalies). These sub-seasonal 
measures capture below average rainfall (or drought conditions) during a relatively 
short period of time (days or weeks for communities in Mali). However, when 

2 Variables commonly used to measure different dimensions of maternal and child health include 
infant mortality, maternal mortality, birth weight, child malnutrition (as measured by height-for-
age, weight-for-age, and weight-for-height), fertility/childbearing (e.g., spacing, timing, fecundity, 
goals, and total number of live births), and family planning use/intentions.
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considering the season as a whole, there may be little indication of a drought. 
Moreover, researchers and farmers might not necessarily refer to a period of delayed 
seasonal rainfall as a drought period. Rather, they may classify this as a late-starting 
or shorter-than-average season. In contrast, in settings where different forms of irri-
gation are used because the primary rainy season does not necessarily overlap with 
the growing season (e.g., Tajikistan), small seasonal shifts in the timing and level of 
rainfall may have less of an impact on yields. Also, the source of water may be 
somewhat distant from the agricultural plot, and the process of storing and trans-
porting water to the agricultural field may result in additional measurement 
challenges.

Further complicating measurement of drought conditions is the fact that even 
within a community, climate change can have heterogeneous effects. A range of 
adaptation strategies may be used in a community to modify the relationship 
between rainfall and its impact. As a result, families in the same community 
(exposed to the same environmental conditions) may face very dissimilar agricul-
tural outcomes. For example, crops grown in the same community may require 
distinct growing conditions for optimal yields; some farmers may rely on drought-
resistant seeds or on fertilizers, and individuals may have differential access to irri-
gation. This kind of variability means that even when farmers experience the same 
external environmental conditions, the impacts may be unalike because of these 
types of farmer-specific factors. Furthermore, families’ differential access to social 
safety nets and insurance influences how the farmers cope with droughts – thereby 
influencing demographic and health measures that analysts may be interested in. All 
of this variability makes it extremely challenging to apply a single quantitative defi-
nition of drought that is applicable across settings and relevant to a range of 
individuals.

We describe the various complications with drought measurement as they relate 
to agricultural producers in low-income settings to highlight the many decisions an 
analyst must make when evaluating how climate change conditions impact humans. 
As demonstrated by the numerous considerations and context-specific factors that 
contribute to possible definitions of drought, informed and clearly identified spatial 
and temporal measurement of such climate exposures is critical. Further, these 
exposures should be thoughtfully, appropriately, and explicitly linked to the particu-
lar outcome of interest. Multiple definitions consequently generate various mea-
surement and categorization strategies and ultimately may support various 
quantitative results (Phalkey et al., 2015; Sohnesen, 2020). Thus, it is vital that those 
involved in modeling and quantifying climate change risks clearly describe their 
research design, including the spatial or temporal details of the data in the theoreti-
cal and quantitative model.

Applied scientists in diverse disciplines (e.g., nutrition, agriculture, econom-
ics, ecology) often examine the relationship between climate change and down-
stream outcomes experienced by humans. In these studies, a range of climate 
measures that consider multiple time periods or spatial aggregations are examined 
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and compared as a key component of advancing climate change science (Table 3.1). 
Demography and population research have less fully engaged with the wide range 
of measures capturing various dimensions of climate change impacts. Scholars 
frequently rely on anomalies (or deviations from some mean) with little explicit 
discussion about how an anomaly would trickle down to impact an individual’s 
life. The implications of the choice of a particular time frame are also rarely 
explored with some scholars using a long-term mean and others using shorter-
term means. The decision-making around a particular time period as a baseline to 
compare yearly conditions must be described and justified with relation to the 
setting and the research question. There are research questions for which it may 
make sense to consider variations in a given year as compared to the 60-year 
mean, while in other settings and for other questions, it may be more appropriate 
to consider how conditions have changed over a shorter (e.g., 5 year) period of 
time. For example, considering long-term conditions may provide insight into the 
food and agricultural system and associated infrastructure of an area (e.g., broadly 
identifying pastoral versus cropping zones), while considering more short-term 
conditions may be useful for examining short-term adaptation and coping strate-
gies of farming households.3 These kinds of considerations help researchers and 
policymakers to refine their understanding of the processes that link climate 
change to health outcomes, and by clearly describing measurement approaches, 
scientists may uncover opportunities to re-examine assumptions, refine measures, 
and advance research.

�Spatial and Temporal Scales: Linking Socio-Demographic 
Datasets to Climate Data

The most common source of data on population, health, and well-being is house-
hold surveys. Data can also come from censuses or from vital records, though cen-
suses are not as frequent (collected every 10  years at best) and often are not as 
detailed. Since household survey datasets rarely include data on climate change, the 
datasets must have spatial information (identifiers), such as the latitude and longitu-
dinal coordinates of a village center, and temporal identifiers such as dates, months, 
and years. Spatial and temporal identifiers allow researchers to link the surveyed 
individuals, households, or communities to specific climate change exposures at a 
specific time.

3 In a context of climate change, recent conditions (e.g., those within the previous 5–10 years) may 
be notably different from the “long-term mean,” and families and individuals likely have adapted 
to a new norm requiring attention to more recent conditions rather than long-term trends.

A. Dorélien and K. Grace
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�Spatial Scales

The finest spatial data that are available in household surveys are geocoded points, 
also known as latitude and longitude coordinates. However, the analysis of geo-
coded points often requires the use of a spatial buffer to account for the fact that the 
true spatial location has been randomly spatially displaced up to a certain distance 
to protect survey respondent privacy. This is the case for the Demographic and 
Health Survey (DHS) and similar household surveys described in the next section. 
Figure 3.1a shows a geocoded point (sampling cluster) surrounded by 10 km buffer. 
Publicly available protocols describing how these data were collected and altered 
for public release provides valuable information on sources of measurement error 
and allows the analyst to appropriately merge it with climate data.

Sub-national administrative units such as city or district names can also be used 
to link the demographic and health data with climate data, because they are associ-
ated with known spatial files. However, using coarser administrative units requires 
the spatial aggregation of climate data (Fig. 3.1b). A finer spatial scale means more 
precision and is often preferable; for example, geocoded points would be preferable 
to city names (administrative unit level 3) and city names preferable to county 
names (administrative unit level 2). More precise spatial reference points (i.e., loca-
tions) allow researchers to merge the demographic data with high spatial resolution 
climate data and thereby more accurately capture the specific climate exposure. 

Fig. 3.1  Challenges of merging data with different spatial scales

Note: Panel A shows challenges of merging geocoded points with climate data. Panel B illustrates 
the challenges of linking climate data to individuals/households when the only spatial identifier is 
the administrative unit. The values of the climatic variables assigned to the participants within that 
administrative unit may not be representative of their actual climate exposure, especially if partici-
pants are not evenly distributed within the administrative unit. Furthermore, analysts must deter-
mine how to appropriately aggregate the climatic variables to the administrative unit. 

(Source: Panel A is adapted from Grace, 2017)

3  Climate Change-Related Demographic and Health Research: Data and Approaches
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This approach enables researchers to exploit the fine spatial detail often found in 
climate data and is particularly important for climate change measures that are het-
erogeneous across small spatial scales such as precipitation. If spatial scales are 
well matched, two neighboring geocoded points are less likely to be assigned the 
same climatic exposure. Alternatively, finer scale climate data is not always neces-
sary, and the computational demands of very high-resolution data can quickly 
reduce the benefits. Satellite-based remotely sensed data of land cover, for example, 
exists at very fine spatial scales (e.g., <3 m). However, this level of spatial detail is 
rarely required in a climate-health analysis and would require an analyst to aggre-
gate the climate data in some way to align with the human health process of interest. 
Thus, in general, researchers must carefully and deliberately consider the spatial 
and temporal scales of the human data and the climate data and merge them in ways 
that reflect the realities of the data but that also can best address the research goal.

Researchers often face challenges when existing and available data have mis-
matched spatial scales. For example, linking a high spatial resolution demographic 
and health dataset with spatially coarse climate data means that the values of the 
climatic exposures assigned to individuals may not be representative of that indi-
vidual’s true exposure to climate. Furthermore, this reduces the amount of variation 
in the climate variables of interest available for the analyst to exploit in their analy-
ses. Barriers also arise when the climatic data is available at a finer spatial scale 
compared to the demographic data. For instance, if a dataset contains only the spa-
tial information of a participants’ county of residence, it may be difficult to assign 
the participants to the correct exposure even if fine resolution climate data is avail-
able (Fig.  3.1b). As previously mentioned, using coarser administrative units 
requires spatial aggregation of climate data, but settlements and populations may 
not be evenly distributed within the county, raising the question of whether to aggre-
gate based on geographic mean or population-weighted mean. Spatial data wran-
gling is complicated and can require both the use of specialized software and the 
manipulation of very large datasets. Therefore, social scientists often use climate 
exposure data that is already aggregated to the administrative level of interest. 
Unfortunately, this is not always available and is a notable barrier to climate-related 
research for social scientists.

�Temporal Identifiers and Scales

In addition to linking socio-demographic data with climate data in space, it is also 
necessary to link in time. Consequently, both types of data must have temporal 
identifiers. In a socio-demographic dataset, it is useful to have the following time 
variables/markers:

	1.	 Length of time in the community: This allows the analyst to identify the popula-
tion that was exposed in a given community from among those who currently 
reside there. In other words, an individual who participates in the survey may not 
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have been in residence in the community during a particular period of time when 
a climate-related event occurred. The length of time information was not avail-
able for all the datasets used by Grace et al. (2021) in their study of environmen-
tal conditions and birth weight in Mali. However, to ensure the robustness of 
their results, they estimated models for the two different populations – the sam-
ple with matched exposures based on length of time at current residence and the 
sample with no information about length of time in current residence. Approaches 
such as this can be used in the case that there is not sufficient information on resi-
dence. Alternatively, researchers could employ external estimates of mobility 
into and out of an area for a general sense of how much the population might be 
changing. In some cases, as in the aftermath of hurricanes, forest fires, or other 
natural disasters, there may be dramatic changes in the composition of the popu-
lation, and these factors must be considered in the research design (Fussell et al., 
2010; Groen & Polivka, 2010).

	2.	 Birth date (ideally day, month, and year): This allows linking climatic variables 
to each day, month, or year of an individual’s life course (e.g., conception, birth, 
key growth stages, and others). Individuals may reside in the same location and 
be exposed to the same climatic conditions. However, that exposure would be 
linked to the individuals at different ages in their life course. For example, month 
and year of a birth can be used to link the in utero period and each month of 
infant life to the number of days per month within specific temperature bins4 to 
study the impact of hot/humid days on infant mortality (Geruso & Spears, 2018). 
“Wet-bulb” temperature was specifically considered as a way to potentially cap-
ture the “feels like” conditions. Figure 3.2 illustrates how birth date can be used 
to link climatic data. Some climatic exposures are of a very short duration. 
Therefore, if the births are recorded in month-year format instead of as exact 
dates, the analyst may incorrectly assign an individual to a specific exposure. For 
instance, exact birth dates are needed to determine whether individuals were 
exposed to a three-day heat wave during their month of birth. For those inter-
ested in the impacts of in utero exposure, ideal data would include conception 
date/gestational duration. Without specific information on the date of birth, the 
analyst will have to assign a birth date to a child at random (within a given month 
and year). In this case, the analyst should consider the robustness of their results 
to different data assignments and describe their choices and assumptions.

	3.	 Interview date: Some measures of health and well-being vary over time. These 
include health factors such as diarrhea occurrence or fever, as well as household 
income and employment status. Other measures are influenced by an individu-
al’s exact age, such as height-for-age (stunting) or weight-for-height (wasting). 
For this reason, interview dates matter. For instance, in the Demographic and 
Health Surveys, interview date is linked with information on temperature and 

4 Binning temperature or counting the days within a range of temperatures (e.g., 71–80F, 81–90F, 
91–100F) is an approach commonly used by economists when studying temperature and health 
(see also Deschênes et al., 2009; Isen et al., 2017).
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Fig. 3.2  Temporal identifiers can be linked to climate data with varying temporal scales

Note: Illustrates how birth date can be used to temporally link socio-demographic data with cli-
matic variables. Climate data is also available at different temporal scales. In this example the 
precipitation data is at the monthly level, while the temperature data is at the daily level. 

(Source: Adapted from (Grace, 2017))

humidity to study the impact of weather on interviewer productivity (LoPalo, 
2020). Surveys can be conducted over multiple months. Therefore, information 
on interview date is needed to control for seasonally varying factors; and inter-
view year is needed to control for time trends when pooling multiple surveys 
together.

	4.	 Dates of key life course events: Birth date and dates of other key life events may 
be required for research. Many events may be associated in different ways with 
climate change and health including school start/stop, union formation/dissolu-
tion, employment type/status, migration events, hospital stays, and date of death. 
In some DHS surveys, specific months of union formation/dissolution are 
included and can potentially be linked with climate conditions to determine, for 
example, if a drought event (resulting in a reduction in household food and 
income resources) impacts the likelihood of union formation.
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Many of these temporal identifiers were used to study the effect of increased 
temperatures on child (ages 1–5  years) malnutrition in sub-Saharan Africa. 
Specifically, the interview date was used to study the impact of increased tempera-
tures in the month of the survey and the year leading up to the survey, while the 
children’s birth dates were used to study the effects of increased temperatures dur-
ing the children’s lifetimes (Baker & Anttila-Hughes, 2020). A similar health data-
set and approach to space-time matching were used to evaluate the impact of drought 
on child health demonstrating that when precipitation deviates from long-term 
norms (positively or negatively), children’s health suffers (Cooper et al., 2019).

Climate data is typically available at very fine temporal detail (e.g., daily or even 
sub-daily). Therefore, there are fewer data constraints with the climate data. 
However, it is vital to reflect on how to operationalize the exposure in a way that 
corresponds to the research question. Temporal aggregation depends on the mecha-
nism of interest (Grace et al., 2020). Rarely is it appropriate to link the temporal 
identifier in a socio-demographic dataset to one specific value in the climatic data 
such as precipitation on survey date. As a rare example that aligns with the broader 
area of time-use scholarship, see LoPalo (2020). Often, the climatic exposure is a 
composite measure. Daily precipitation may not be as useful as average monthly 
precipitation or 3-month cumulative rainfall total, particularly if interested in assess-
ing agricultural conditions.

�Linking Demographic-Health Surveys with Climate Datasets

The effects of climate change are unequally distributed with some families being 
more susceptible and vulnerable. Exposure to climate change risks is exacerbated 
by particular livelihoods; poor and crowded living conditions; lack of infrastructure 
related to potable water, electricity, and road networks; residing on marginal land; 
and many other factors. Consequently, some of the households most vulnerable to 
climate change are families that rely on subsistence or small-scale agriculture and, 
thus, are uniquely dependent on rainfall and local weather conditions. However, 
urban families are also vulnerable to climate change. The urban poor often reside in 
low elevation coastal areas and lack access to adequate housing and infrastructure 
(Balk et  al., 2009). They may also face higher temperatures because of lack of 
access to air conditioning, poor or inadequate employment conditions, and high 
levels of pollution, causing significant impacts on health (Bekkar et al., 2020; Hsu 
et al., 2021; Isen et al., 2017). Furthermore, within these rural and urban families, 
pregnant women and children may be especially vulnerable.

In this section, we describe the Demographic and Health Surveys, a key data 
source for evaluating health in low- (and some) middle-income countries, and other 
publicly available household surveys in developing countries that allow researchers 
to study the impacts of climate change on a wide range of outcomes, for a range of 
at-risk and vulnerable groups.
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�Demographic and Health Surveys

Since our work focuses on maternal and child health in low-income settings, a 
major source of socio-demographic data has been the DHS, which have been con-
ducted in over 90 countries in Africa, Asia, Latin America, and the Caribbean (The 
DHS Program – Country List, n.d.). The DHS surveys are administered to a repre-
sentative sample of the study population and provide detailed health and demo-
graphic information (see Table  3.2). Despite the DHS origins as a follow-up to 
World Fertility Surveys, the DHS is a good source of data on families and men. The 
DHS includes household, female, and male questionnaires; furthermore, some sur-
veys and modules include wide age ranges (e.g., the Haiti 2016/7 DHS surveyed 
men between the ages of 15 and 64 years). With the DHS, researchers can study the 
impacts of climate change on fertility (Grace, 2017; Thiede et al., 2020), family 
planning, reproductive health, breastfeeding practices, child health/mortality 
(Geruso & Spears, 2018), nutrition (Grace et  al., 2012), anemia, malaria (Grace 
et al., 2021; Kudamatsu et al., 2012), HIV/AIDS (Baker, 2020), and domestic vio-
lence (Cools et al., 2020; Epstein et al., 2020).

�Spatial Identifiers and Scales in DHS

Most recent DHS surveys provide geocoded information for the primary sampling 
unit in the surveys (i.e., clusters). DHS clusters represent groups of 20–40 house-
holds (Fig. 3.1a). The cluster geocodes are assumed to be the geographic centroids 
of the communities. Consequently, in an urban setting where there is greater popula-
tion density, they typically represent households in a small geographic area. In con-
trast, in sparsely populated rural areas, the geocode for a cluster can be located at 
the centroid of a large geographic area if households are pulled from different vil-
lages (Burgert et al., 2013; Mayala et al., 2018). The DHS randomly displaces the 
geocodes of the urban clusters up to 2 km and of rural clusters up to 5 km, selecting 
a small portion of the data for a 10 km shift. Beginning in 2009, displaced clusters 
remain within the country’s second administrative level. This strategy to maintain 
confidentiality while using detailed, spatially referenced health survey data is also 
employed by the World Bank (with the Living Standard and Measurement Study - 
Integrated Surveys on Agriculture data) and the Gates Foundation’s Performance 
Monitoring for Action data. In our research using the DHS clusters, we accommo-
date the random displacement by including a 10 km radius around each georefer-
enced cluster (Davenport et  al., 2020; Grace et  al., 2021; Perez-Heydrich et  al., 
2016). However, depending on the research question and climate data employed, 
alternative strategies for accommodating different spatial scales in the data may 
more accurately reflect community-level heterogeneity and be useful for uncover-
ing associations in the data (Grace et al., 2019).
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To reduce some of the challenges to users, a range of geospatial covariates (con-
textual variables), including climate variables, are now available through various 
platforms such as the DHS website, IPUMS DHS, and AReNA (IFPRI, 2020; 
IPUMS-DHS, n.d.). These data provide the user with pre-processed summaries of 
commonly employed (or user requested) variables (Mayala et al., 2018). The sum-
maries are typically generated for the DHS sampling cluster (as opposed to the 
individual respondent), and, depending on the variable, a monthly, yearly, or 5-year 
summary measure such as average, maximum, or minimum is provided. However, 
this is a “user beware” situation as there exists an underlying spatial and temporal 
structure of the data that impacts the interpretation of the variables when used. Thus, 
users are strongly encouraged to read the metadata accompanying these datasets 
and consider the data-generating processes and the spatial and temporal aggregation 
of the variables to ensure that they are using appropriate measures to advance their 
research.

�Temporal Identifiers in DHS and Cross-Sectional 
and Longitudinal Data

DHS surveys collect the interview date, biomarker collection date, and dates/length 
for key events in the life course of individuals: marriage date, respondent birth date, 
children’s birth date, length of pregnancy in months, and duration of breastfeeding 
(ICF, 2018). Prior to 2015, DHS dates were in month-year format (century month 
code); thus, the day was missing. Starting with DHS version 7 (DHS-7), more 
detailed dates are available (century day code), which allows the analyst to report 
the exact day, month, and year of birth. The DHS-7 also includes length of preg-
nancy, which allows analysts to better estimate the conception date. When dates are 
not reported or are inconsistent, the DHS often imputes the missing dates (ICF, 
2018); consequently, analysts should be aware of and have a strategy for dealing 
with imputed dates. Even when excluding imputed dates, there have been some 
concerns about the accuracy of dates in DHS (Larsen et al., 2019).

The DHS are repeated cross-sectional surveys which typically take place every 
5 years. However, two elements of the DHS allow for a type of longitudinal analy-
ses. The DHS contains detailed calendar data which allows analysts to obtain 
month-by-month 5-year retrospective data of contraceptive use and reproductive 
outcomes (i.e., pregnancies, births, and terminations; Davenport et  al., 2020). 
Similarly, the retrospective birth histories record all the births a woman has had and 
therefore are not limited to the 5 years prior to the survey date. The reproductive 
histories collect information on the date of birth, survival status of the births, and 
date of child death, if applicable. Therefore one can create a month-by-month panel 
of child survival (Dorélien, 2015; Geruso & Spears, 2018). One caveat, which may 
introduce bias, is that these longitudinal measures are present only for women who 
are alive at the time of survey. Furthermore, the longitudinal data derived from the 
DHS in this way do not typically contain information on temporally varying 
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measures of many dynamic factors related to health (e.g., menstruation, child health, 
abortion/conception, contraceptive demand, mobility, employment/income, etc.).

�Linking Spatial Household Surveys with Climate Datasets

Another major source of spatial demographic and health data is UNICEF’s Multiple 
Indicator Cluster Surveys (MICS; Khan & Hancioglu, 2019). These household sur-
veys have been conducted in 118 countries and are very similar in content to the 
DHS (Hancioglu & Arnold, 2013). For instance, the MICS also provides informa-
tion on child mortality and health, nutrition, education, and HIV/AIDs. Unlike the 
DHS, the MICS collects information on child labor and discipline and early child 
development. Another key difference between the MICS and DHS is that the refer-
ence period in MICS is shorter than in DHS. The MICs survey instrument collects 
information on birth weight for the last birth in the past 2 years, while DHS collects 
information on all births in the past 5 years. Another important difference is that the 
DHS collects information on children from only the biological mothers in the wom-
en’s questionnaire, while the MICS collects information on children from either 
mothers or caregivers. Consequently, the MICS also contains information on 
orphans and foster children (Hancioglu & Arnold, 2013). Unlike the DHS, MICS 
does not provide geocoded clusters; the finest spatial identifier which can be linked 
to climate exposure, the administrative level one unit, is coarse.

Performance Monitoring for Action (PMA) surveys are household, female, and 
facility surveys that collect information on sexual and reproductive health and are 
currently administered in nine high-fertility countries in Asia and Africa (data is 
available for 11 countries; IPUMS PMA, n.d.). While not all data is spatially refer-
enced, many survey rounds include geocodes similar to the DHS (i.e., enumeration 
cluster locations that are displaced to protect confidentiality of respondents). The 
PMA surveys have also collected data on the impacts of COVID-19, child nutrition, 
maternal and newborn health, migration histories, and healthcare service delivery 
context. However, the samples can vary in notable ways between countries and 
survey rounds as the particular questionnaires are designed to reflect country-spe-
cific interests. The first PMA survey took place in 2013; data collection takes place 
at least annually. Since 2019, most of the surveys have been modified to a panel 
design to follow the same women over time, providing longitudinal data to monitor 
temporal changes in exposures and outcomes among the study respondents (IPUMS 
PMA, n.d.).

The Malaria Indicator Surveys (MIS) are stand-alone cross-sectional surveys 
based on DHS and MICS and are available for about 30 countries. The scope of the 
MIS is narrower than for the DHS or MICS.  The MIS contains information on 
household roster, assets, and use of insecticide-treated nets. The female question-
naire includes the reproductive birth histories and care-seeking information for chil-
dren under age 5 years; it does not contain complete reproductive histories. The 
biomarker questionnaire records biomarkers of anemia and malaria infections for 
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children between ages 6 and 60 months (The DHS Program – Malaria Indicators 
Survey [MIS], n.d.). One key feature of the MIS surveys is that they are timed to 
correspond with the malaria transmission season in the surveyed countries. As in the 
DHS, latitude and longitude coordinates are available for the MIS survey clusters.

World Bank’s Living Standards and Measurement Study – Integrated Surveys 
on Agriculture (LSMS-ISA)  Similar to the DHS, the World Bank’s LSMS-ISA 
provides information on household and individual factors, including some anthro-
pometric measurements (LSMS-ISA, n.d.). LSMS-ISA, however, specifically gath-
ers information about consumption, expenditures, and household assets for a 
selection of households. The LSMS-ISA also provides additional information on 
agricultural production and livestock holdings for each household and gathers this 
information at two time periods: pre- and post-harvest period. Additionally, for 
some countries, the LSMS-ISA follows the same households over several survey 
rounds, creating a longitudinal record of household-level agricultural production 
and child anthropometrics. Notably, the LSMS-ISA does not contain detailed retro-
spective birth information and rarely includes information about migration or prior 
place of residence. The LSMS-ISA provides some environmental covariates (e.g., 
annual mean temperature, annual precipitation, land cover class, and others). As 
with DHS and PMA, the LSMS-ISA provides offset geocodes of enumeration areas.

�Identifying the Exposure Population

When studying the impact of climate exposures on health and demographic out-
comes of populations, it is important to keep the exposure population in mind 
(Grace et  al., 2020; Hunter et  al., 2021). In other words, it is critical to identify 
which individuals were exposed to an event (i.e., the numerator) based on the tem-
poral and spatial overlap between the individual and the event of interest. Mobility, 
migration, and mortality may make this task particularly complicated. For example, 
if climate change induces migration, then survey data is being collected only among 
those remaining in the area, rather than from the entire affected community, leading 
to possible selection/sampling bias. The population that has not migrated (e.g., 
those included in the survey) may be different from the population prior to the expo-
sure (Hunter et al., 2021). Similarly, the population may contain recent migrants 
who were not exposed to an event that occurred in a given place. Full migration 
histories (even including short-term and seasonal migrations) with details on the age 
at migration and the motivation for migration (or for staying after an event) are 
generally not collected in surveys focused on health and demographic characteris-
tics. Additionally, if mortality increases because of a climate event, then mortality 
selection may occur leaving those who survived as a distinctly different population 
from the original exposure population.

Given the lack of detailed migration data in the standard health surveys, there are 
some strategies for avoiding possible exposure misclassification. One strategy is to 
consider the length of time at current residence as previously described. However, it 
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is important to note that when we exclude migrants from the analytic population 
(because they may not have been exposed), we may be introducing other types of 
bias since they may have unique experiences that make them either more robust or 
vulnerable than their non-migrant counterparts. In this way, the non-migrants may 
be negatively (or positively) selected compared to the non-mobile population of the 
community. For mortality, considering different techniques to examine selection 
versus scarring hypotheses may be useful.

�Multilevel (Contextual) Analyses Link Climate Change 
and Health

The structure of the DHS and similar social spatial household surveys described 
here (see Table 3.2) allow applied scientists to study socioeconomic, behavioral, 
and biological responses to climate change through multilevel (e.g., individual, 
household, local context) analyses, especially when survey data is combined with 
other sources of data (e.g., climate data). There is an established literature linking 
climate change to adverse health and well-being outcomes among women and chil-
dren. The research, focused specifically on childbearing and infant/child health, 
often considers how climate change impacts health through direct or indirect deter-
minants (Bakhtsiyarava et al., 2018; Bekkar et al., 2020; Eissler et al., 2019). This 
research documents how climate change-related factors such as hot temperatures 
adversely impact pregnancy outcomes and fetal growth, leading to pre-term birth, 
low birth weight, and impaired infant and childhood growth (Bakhtsiyarava & 
Grace, 2021; Randell et al., 2021; Shively, 2017). Other climate change-related fac-
tors, such as drought or seasonal growing conditions, are linked primarily through 
food insecurity but also through increased risk of dehydration and infectious disease 
transmission (e.g., because of reliance on unclean water; Kumar et  al., 2016; 
Pinchoff et al., 2021). Using the existing literature as a guide, Fig. 3.3 summarizes 

Fig. 3.3  Multilevel framework for linking maternal, reproductive, and child health outcomes with 
contextual factors

Note: The solid line demonstrates a direct link from climate to behavioral and biological responses; 
the dashed line indicates an indirect linkage. (Source: (Grace, 2017))
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the different potential pathways linking climate exposures on the left (belonging to 
either the climate or weather/extreme events boxes in the graphic) and maternal, 
reproductive, and child health outcomes on the right (Grace, 2017). Direct linkages 
(solid line), such as heat waves, create stress on pregnant women and babies, lead-
ing to adverse pregnancy, birth, and infant/child health outcomes. Indirect linkages 
(dashed line) also cause adverse outcomes but operate through mechanisms such as 
disease, food insecurity, and inadequate nutrition.

Geographical factors such as level of urbanicity may cause climate exposures to 
have heterogeneous impacts on outcomes of interests. For example, the impact of 
heat waves on health outcomes is potentially worse in urban areas because of the 
heat-island effect where temperatures are likely to be hotter than in rural areas 
(Chakraborty et al., 2019; Hsu et al., 2021; Manoli et al., 2019), whereas drought 
impacts may be worse in rural areas where the food and water supply can be signifi-
cantly impacted for extended periods of time, depending on the severity and dura-
tion of the drought (Cooper et al., 2019; Kumar et al., 2016). In both cases, improved 
infrastructure related to factors such as healthcare, air conditioning, fans, and 
resources to buy water or food at potentially elevated prices can reduce the adverse 
impacts of heat waves and droughts (Hsu et al., 2021; Shively, 2017).

�Environmental Change: Impact on Maternal 
and Child Health

Putting these different approaches and data together has produced a diverse set of 
empirical papers that explore a range of research questions within the broader topic 
of climate change and health. While the approaches and data match much of what 
we have already described − analysts employ some type of individual-level or 
aggregated health dataset and link it to rainfall and/or temperature data − theoretical 
linkages, climate data used, and temporal and spatial data aggregation are notably 
different across existing studies. Here we briefly describe two recent projects that 
used similar data but considered different scopes and dimensions of children’s 
health. We highlight the analytic approach used and how the findings build upon 
each other to highlight potential areas of vulnerability. We also note the limitations 
of the research.

In the first project (Davenport et  al., 2020), we consider how pregnancy out-
comes are impacted by in utero exposure to climate change factors (e.g., rainfall and 
temperature). To conduct this analysis, we used the calendar data from spatially 
referenced DHS data. We used all spatially referenced DHS data for 15 African 
countries that included the calendar and the length of time at current residence. 
Each pregnancy in the DHS (live birth outcomes as well as non-live birth outcomes) 
was linked in space and time to the count of hot days (days above a specific tem-
perature threshold) and the average rainfall conditions within a trimester. Individual-
level controls, such as educational attainment and age, were included in the analysis 
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as well as household-level controls related to assets. Using a range of different sta-
tistical analysis methods that account for the changing exposure window, the results 
indicate that high temperatures increase the risk of non-live birth outcomes relative 
to live healthy births. Individual factors such as education were not able to reduce 
the overall risk that women faced. Thus, our findings indicate that when women 
experience more hot days during their pregnancies, their risk of miscarriage or still-
birth increases.

This research faced limitations. Importantly, we were not able to distinguish 
between induced and spontaneous abortions, and birth weight data (used to identify 
a healthy live birth) was not always available (and some colleagues questioned the 
quality of recalled birth weight data). Another challenge was the measurement of 
environmental variables. While we grouped all countries together (using country-
level fixed effects), it was clear that this aggregation obscured some notable differ-
ences between countries. In particular, we noticed significant differences between 
West African countries as compared to those in the East.

To further investigate this, we developed an extension of the original study where 
we considered variation in only the birth weight of live births (using an indicator for 
whether the weight was recalled or noted on the birth record). We then focused the 
analysis specifically on a single country, Mali, in West Africa, the region where 
women seemed to face particular risks as determined by our prior analysis (Grace 
et al., 2021). Accounting for the fact that in Mali a good growing season may also 
create the perfect conditions for increased exposure to malaria, we developed a 
series of place-specific climate indicators that aimed to capture heat stress, food 
insecurity, and disease conditions related to malaria. While the results are somewhat 
similar to other related analyses – in general, exposure to more hot days reduces 
birth weight – the results (combined with the insight gained from the in utero expo-
sure paper) also suggested that malarial conditions may in fact increase the risk of 
stillbirth or miscarriage among the frailest pregnancies and result in heavier infants 
at birth. Finally, the results suggest that improved agricultural seasons may reduce 
the severity of food insecurity during the hunger season, also increasing the weight 
of a child at birth.

The analyses revealed patterns consistent with our general understanding of cli-
mate-health but also helped us focus on a country where the patterns seemed par-
ticularly distinct. We then were able to use Mali’s unique climate and landscape 
features to develop a series of climate indicators that were better able to capture the 
climate-health linkages than when developing a large multi-country analysis. In 
each case, the analyses relied on complex spatial and temporal data and careful 
aggregations of these data that reflected the distinct aspects of the particular research 
question.

3  Climate Change-Related Demographic and Health Research: Data and Approaches
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�Gaps and Opportunities in Studying the Impacts 
of Climate Change

Our DHS research, as well as that of many other scholars in the field, has focused 
on the impacts of climate change on women of reproductive age and on children 
because these are particularly vulnerable subpopulations but also because the large, 
spatially referenced, publicly available data (e.g., DHS) focuses on this subpopula-
tion. Nevertheless, although we focus on causal pathways that act through the 
mother, because these are indirect measures of exposure, we may also be capturing 
effects due to paternal, familial, household, or community pathways.

A major limitation of the existing surveys and resulting datasets has been the 
lack of information on the elderly; individuals over age 65 years are rarely inter-
viewed though the household rosters allow researchers to identify households with 
elderly residents. This is an important gap because the elderly may be especially 
vulnerable to climate change (Balbus & Malina, 2009). While the DHS contains a 
male questionnaire, the impact of climate change on adult men has also been largely 
unexplored. One exception is a recent analysis using both the female and male ques-
tionnaires that found evidence that increased temperature is positively correlated 
with male migration and sex market use in sub-Saharan Africa which has implica-
tions for HIV transmission (Baker, 2020). DHS studies on the effects of climate 
change have not focused on couples, although the survey contains variables that 
allow male and female responses of couples to be linked. The DHS surveys are not 
well suited for studying household adaptation to or coping strategies for climate 
exposures because of the cross-sectional nature of the surveys and limited data in 
the household questionnaires. The LSMS-ISA datasets are better suited to study 
household economic coping strategies since they include longitudinal datasets and 
contain information on agricultural activities/production and labor and non-labor 
market activities.

Moving forward, expanding spatially referenced individual-level data to include 
a much wider range of age groups and more directly address the ways that individu-
als, families, households, and communities manage resources in the face of climate 
change would dramatically expand scientific understanding and policy responses to 
climate change. Climate-health research has the potential to shape climate change 
mitigation policy and humanitarian aid interventions (as in the efforts of the USAID-
funded www.fews.net effort). However, it is vital that social scientists who focus on 
individual-, family-, and community-level systems bring their expertise into these 
discussions. This type of research represents an innovative combination of disci-
plinary perspectives and therefore typically requires that social scientists and physi-
cal scientists build collaborations. Incorporating local, stakeholder knowledge can 
also significantly improve the quality and impact of the research (Grace & Mikal, 
2019). Additionally, theoretical and applied analyses that consider multiple and 
cumulative impacts of climate events, or the interaction of climate and other events 
(such as conflict or economic instability), are also of great importance for advancing 
the field (Brown et al., 2021; Hill et al., 2019).

A. Dorélien and K. Grace
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Chapter 4
Family Well-Being in the Context 
of Environmental Migration

Amanda R. Carrico

The earth has warmed by approximately 1.0° Celsius in the past century, making the 
last several decades among the hottest in modern human history (IPCC, 2018). The 
extent of future warming is yet to be determined, though, even with rapid and 
aggressive mitigation, further warming is inevitable. As such, the question of how 
climate change is influencing human behavior and social systems has emerged as a 
central focus in contemporary social science. The unit of analysis for such inquiries 
is wide ranging, spanning questions about macro-level shifts in political and eco-
nomic systems (Dell et al., 2008; Fiorino, 2018) to those emphasizing individual 
perceptions and decision-making (Grothmann & Patt, 2005; Truelove et al., 2015). 
Work that centralizes the family as the unit of analysis in climate change research is 
surprisingly rare, despite the primacy of families in critical decisions involving 
mobility, livelihoods, and the use and allocation of resources.

In this chapter, I seek to forge a connection between research on impacts of and 
responses to climate change within social systems and the field of family studies. In 
doing so, I focus specifically on the topic of migration. As concerns over climate 
change grow, an emerging narrative has emphasized the potential for large-scale 
out-migration and displacement, with projections ranging from several million to 
over 1 billion persons leaving their communities of origin in the coming century 
(Baird et al., 2007; Gemenne, 2011; Jacobson, 1988; Myers, 2002). In reality, the 
relationship between climate change and mobility is complex, and predictions are 
highly speculative (Gemenne, 2011; Lilleør & Van den Broeck, 2011; Tacoli, 2009). 
Although forced displacement does occur, carrying with it significant consequences, 
migration is increasingly understood as a multifaceted phenomenon that often func-
tions as an adaptation strategy utilized by families alongside of other coping 
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responses. Migration may be employed proactively to mitigate risk or reactively to 
manage the impacts of climate shocks. Environmental stress sometimes inhibits 
migration (Black et al., 2011; Nawrotzki & DeWaard, 2018), thereby constraining 
access to what has long been a pivotal strategy for families to access economic 
opportunity. When migration is pursued, it is often negotiated within families, is 
shaped by the human and social capital held within a household, and is conditioned 
by the cultural norms and practices within a place. Moreover, when families choose 
to send a migrant, the decision can have profound and sometimes countervailing 
impacts on the dynamics and well-being of other household members.

In the sections that follow, I review literature that examines the relationship 
between climate change and migration. I focus specifically on migrant trips that are 
pursued voluntarily, rather than instances of forced migration that are expertly dis-
cussed elsewhere (e.g., Berchin et al., 2017; McAdam, 2010; Wilmsen & Webber, 
2015). I first discuss how the term climate migration has been defined and mea-
sured, with an emphasis on quantitative approaches. I follow this with a brief review 
of key findings regarding when, why, and how climate change influences migration. 
The question of how climate change affects the selectivity of migrants—effectively 
pushing those historically less likely to move into the migrant stream, or nudging 
others out—has received some recent attention (Hunter & Simon, 2017; Nawrotzki 
et al., 2015) and has particular relevance to the field of family studies. I seek to add 
to this discussion using data from the environmentally vulnerable and highly mobile 
context of coastal Bangladesh to investigate: Who are the environmental migrants 
and what might this mean for families and their well-being? I conclude with a dis-
cussion of insights for future efforts to understand climate change adaptation 
through the lens of family studies.

�Theoretical Orientations and the Significance of Families

Research investigating the links between climate change and migration has prolifer-
ated in recent years, stimulating a series of methodological and conceptual advances 
that underpin current understanding in the field. The New Economics of Labor 
Migration (NELM) framework (Massey et  al., 1999; Stark & Bloom, 1985) has 
emerged as a central organizing framework in recent decades. NELM marked a 
significant departure from prior theoretical orientations by shifting emphasis to the 
household as the unit of analysis in migration decision-making, rather than indi-
vidual labor migrants. This approach understands migration as a household-level 
decision that is negotiated within families and used as a strategy to diversify risk. By 
sending a migrant, a family is investing in a source of income that is exposed to a 
different set of risks than income streams in origins. Through geographic dispersal 
and livelihood diversification across family members, households can reduce the 
vulnerability of their livelihood portfolios. Within the context of environmental 
migration, this approach understands migration as a critical pathway to livelihood 
adaptation rather than simply an individualized economic choice or a result of 
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displacement. The NELM framework is supported by the finding that rural-to-urban 
migrants in low-income nations often maintain strong ties with their origins, con-
tributing remittances to support other family members at home (Angelsen et  al., 
2020; Bohra-Mishra, 2013; Ngoma & Ismail, 2013).

Alternatively, it is common for scholars in the field to draw on theories that 
emphasize processes of adaptation and resilience. Here, migration is understood as 
one adaptation response among many that a household may pursue in the face of 
environmental stress (Barnett & Adger, 2007; Black et al., 2011). The Sustainable 
Livelihoods Framework (SLF) theorizes that livelihood resilience is grounded in 
access to multiple forms of assets or capitals (Bebbington, 1999). The SLF recog-
nizes a range of capitals beyond simple economic resources, including human, 
social, physical, and natural capital. Livelihood activities contribute to the accumu-
lation of capital resources, but also depend on the availability of those resources. 
Like NELM, the SLF considers the household to be the most relevant unit of analy-
sis and seeks to understand the portfolio of assets held by a household, but SLF also 
emphasizes capital that accumulates (or not) within communities. With respect to 
migration decisions, the SLF points to the significance of human and social capital 
in offsetting economic costs or constraints. In other words, a family must have 
human capital in the form of individuals with the physical capacity and social 
opportunity to leave the origin to find work elsewhere. Likewise, social ties to other 
migrants in the destination are critical to facilitating access to transportation, 
employment, and housing. Those human and social resources alter the costs and 
benefits associated with various livelihood adaptations and are informative in under-
standing which families are likely to pursue migration relative to other forms of 
adaptation.

�Defining and Operationalizing Climate Migration

Despite recent calls from world leaders for more efforts to protect the well-being of 
those pushed out and displaced by climate change (e.g., Biden Jr, 2021; IOM, 2021), 
no legal definition of climate migration exists (Chazalnoel & Ionesco, 2016; Dun & 
Gemenne, 2008). The International Organization for Migration (IOM) describes a 
broader class of environmental migrants as:

A person or group(s) of persons who, predominantly for reasons of sudden or progressive 
changes in the environment that adversely affect their lives or living conditions, are forced 
to leave their places of habitual residence, or choose to do so, either temporarily or perma-
nently, and who move within or outside their country of origin or habitual residence. 
(IOM, 2019)

IOM then defines climate migration as a subcategory of environmental migration 
where the environmental change is due to climate change. These definitions 
acknowledge that climate change impacts on migration are complex and difficult to 
estimate. Climate migration may be forced or pursued voluntarily as a form of 
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adaptation, can involve domestic or international moves, and is often motivated by 
multiple interacting causal factors. Researchers in this field have similarly grappled 
with how to empirically define the term. Recognizing that complex and dynamic 
forces contribute to migration decisions, our ability to pinpoint a causal effect of 
climate change is especially challenging (Black et  al., 2011; Kaczan & Orgill-
Meyer, 2020; Renaud et al., 2011). When asked to explain the reason for migrating, 
most families cite economic motivations. For example, in my own experience con-
ducting surveys in a region of Bangladesh that is highly exposed to environmental 
hazards, less than 1% of migrants (from over 4000 households) cite environmental 
conditions as the reason for their move. Yet, the economic conditions that lead indi-
viduals to migrate for work are often driven by environmental stress, especially for 
those in resource-dependent sectors (Hugo, 1996). Moreover, the causal link 
between climate impacts and decisions to migrate may be delayed or contingent 
upon an accumulation of impacts over time.

In response to the methodological challenges described above, most quantitative 
work in this field has inferred the effects of climate impacts by estimating propor-
tional differences in rates of migration from a given place as a function of spatial or 
temporal variation in climate conditions. Data are most often generated from sur-
veys1 that record information about household members, including those who have 
left as reported by family who remained behind. Information is collected about past 
or ongoing migrant trips alongside of other sociodemographic characteristics (e.g., 
year of birth, year of marriage, livelihood histories). Starting with a household 
member’s year of birth, these data are then used to construct a person-period dataset 
in which each case represents a “period” in a household member’s life. Most com-
monly, the period refers to years; however, it may also reflect shorter or longer seg-
ments of time (e.g., months or decades). Variables representing whether a person 
made a migrant trip in a given period (or not) are added to the file, as are variables 
containing other fixed or time-varying information about the individual (e.g., gen-
der, education, marital status), household (e.g., size, livelihoods, number of depen-
dents), and community (e.g., infrastructure, density of migrants). Together, these 
data generate a rich dataset describing the life courses of individuals embedded 
within the context of families and communities (Fussell et al., 2014).

By integrating information about exposure to environmental shocks such as a 
heat wave, drought, or crop failure, we can analytically examine the relationship 
between climate shocks and the risk of migrating in the same or subsequent years 
(see Chap. 3, Dorélien & Grace, for a more detailed discussion of considerations 
when integrating climate data with sociodemographic information). This is most 
often done using hazards models that estimate whether rates of migration propor-
tionately increase or fall during periods of exposure to environmental stressors (or 
not), controlling for other factors that might affect those decisions (e.g., Carrico & 

1 A full discussion of the range of methods used in this literature is beyond the scope of this chapter. 
For a more complete review of methods used in this field, including the use of census data, national 
registries, surveillance methods, agent-based or dynamic models, and qualitative approaches, 
please see, e.g., Eklund et al., 2016; Fussell et al., 2014; Hoffmann et al., 2021; Piguet, 2010.
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Donato, 2019; Fussell et  al., 2014; Gray & Mueller, 2012b; Sedova & Kalkuhl, 
2020). Environmental variables may reflect not only exposure but also the intensity 
of events, and hierarchical models may be used to consider how relationships 
between climate and migration vary across context. Likewise, longitudinal surveys 
or surveillance approaches can improve upon cross-sectional data by capturing 
changes in individual, household, and community conditions that cannot be easily 
recalled and by accommodating prospective analysis.

It is important to note that, despite the ubiquitous use of the term, analyses such 
as those described previously do not capture climate change per se. Climate change 
refers to a change in the state of the climate, often assessed through analyses of the 
central tendency or variability of environmental indicators over an extended period 
of time (i.e., decades or longer). Multi-decadal data can reveal significant trends 
indicating that climate properties have changed, and models are often used to fore-
cast future trends. However, most individual environmental events such as a heat 
wave or drought cannot be tied directly to climate change. This challenge of linking 
discrete outcomes to causal mechanisms that are probabilistic in nature is, of course, 
not unique to climate change research. As a result, climate and migration scholars 
study mobility in response to extreme weather, disasters, or other events with the 
understanding that they characterize the types of impacts that have or are expected 
to grow more frequent and intense due to anthropogenic climate change (Hoffmann 
et  al., 2021; Kaczan & Orgill-Meyer, 2020). Therefore, specific interpretations 
referring to “climate migration” should be treated carefully.

Although comparatively less common (Zickgraf, 2021), several scholars have 
also attempted to capture exposure to slow-onset or cumulative environmental 
change that better reflects the technical definition of climate change. For example, 
Call and Gray (2020) estimated effects of moving average temperature and rainfall 
anomalies to predict different forms of migration (e.g., labor, non-labor), but did so 
separately over 12- and 120-month periods to differentiate effects associated with 
short-term vs longer-term exposures. Other similar approaches have considered 
whether the rate or severity of meteorological anomalies over an extended period of 
time predicts migration at a subsequent stage (e.g., Thiede et al., 2016). Alternatively, 
several studies have examined relationships between perceived long-term climate 
change and self-reported migration drawn from semi-structured interviews or sur-
vey data (e.g., Panda, 2017).

�Empirical Studies: Impact of Environmental Stress 
on Migration

On balance, scholarship in this field has generated strong evidence that environmen-
tal stresses associated with climate change are related to rates and patterns of migra-
tion (Hoffmann et al., 2020). Generally, heat stress has emerged as one of the most 
consistent and important predictors. For example, exposure to prolonged heat waves 
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or above average temperatures has been associated with an increase in outmigration 
in Indonesia (Bohra-Mishra et al., 2014), sub-Saharan Africa (Dillon et al., 2011), 
and South Asia (Call et al., 2017; Carrico & Donato, 2019; Mueller et al., 2014). 
The effect of precipitation has been demonstrated less consistently, but several stud-
ies reveal that drought or rainfall deficits are also associated with an overall increase 
in migration, especially in already arid regions (Hoffmann et al., 2020; Nawrotzki 
et al., 2015; Nawrotzki & DeWaard, 2016). The vast majority of work has focused 
on meteorological conditions including temperature and rainfall; however, other 
studies also reveal significant increases in migration in response to salinity (Chen & 
Mueller, 2018), cyclones (Mallick & Vogt, 2012; Saha, 2017), and flooding 
(Robalino et al., 2015).

Importantly, several studies also find evidence that climate shocks are associated 
with a decline in migration (Chen et al., 2017; Gray & Mueller, 2012b), which may 
suggest the presence of “trapped populations” or the possibility that households are 
delaying or foregoing planned trips during adverse conditions (Nawrotzki & 
DeWaard, 2018). Exactly when and why environmental shocks result in lower vs 
higher rates of migration is poorly understood and a gap to be filled by future 
research. Several findings point to the possibility that conditions that compromise 
transportation infrastructure, such as floods, may disrupt migration. Likewise, 
income shocks may deplete the resources needed to execute a trip, especially for the 
very poor or those living in isolated regions.

Other work reveals significant trends in the characteristics of migrant trips that 
are associated with environmental events. A common conclusion is that climate 
shocks are more often associated with short distance and short duration moves, 
including more domestic and seasonal trips (Gray & Mueller, 2012a; Henry et al., 
2004; Hunter et al., 2013). However, relatively few studies report findings for inter-
nal moves, and recent work suggests that international trips may be equally as prev-
alent as internal moves (Hoffmann et  al., 2020). Several studies also find that 
outmigration following a climate shock is more prevalent in low-income nations 
and in regions that are dependent on agriculture, which has led to the theory that 
disruption to resource-dependent livelihoods is a primary mechanism by which cli-
mate shocks lead to migration (Call et al., 2017; Carrico & Donato, 2019; Nawrotzki 
& Bakhtsiyarava, 2017).

An important observation within this literature is the extent to which findings 
vary by socioeconomic and environmental context. In response to strong evidence 
suggesting that climate change impacts are context-dependent, scholars have argued 
for a shift in focus that “[let’s go] of ambitions for broadly applicable theory” and 
attempts to make far-reaching generalizations (Hunter, 2018, p. 3). There has been 
a renewed emphasis on understanding the processes of migration within the social, 
political, economic, and environmental dimensions (i.e., context) of a particular 
place. This includes closer examination of the characteristics of individuals and 
households that interact with climate to influence mobility.
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�Who Are the Environmental Migrants? A Case Study 
from Bangladesh

It is well-known that migration selects on social, demographic, and health charac-
teristics—resulting in a community of migrants who tend to be younger, be health-
ier, be more educated, and hold fewer direct attachments to the origin household 
(e.g., via children or landholdings) than their non-migrant peers. In other words, 
migration selects for individuals who are better equipped for the complexity and 
physical demands of executing a migrant trip (Chiswick et  al., 2008; Palloni & 
Morenoff, 2006). The high-risk nature of migration also deters those with more to 
lose from a failed trip (Lindstrom & López Ramírez, 2010). However, as we have 
observed an accumulation of evidence suggesting that climate variability contrib-
utes to migration, it also stands to reason that these pressures might simultaneously 
alter who migrates. Most research in the climate migration literature has focused on 
estimating the relationship between environmental shocks and migration. Yet, more 
work is needed to understand what are the characteristics of those who migrate in 
these circumstances. Unraveling the answer to this question has special importance 
for predicting the implications of climate change for families.

In this section, I draw on data from the Bangladesh Environment and Migration 
Survey (BEMS) to better understand the characteristics of migrants and migrant 
trips in years affected (or not) by an environmental shock. Bangladesh is widely 
regarded as one of the most environmentally vulnerable regions of the world. 
Approximately 70% of Bangladeshis live in a low-lying river basin exposed to flood-
ing, erosion, and waterlogging. The nation’s agricultural sector—which accounts for 
over 12% of GDP and employs 40% of the population—is especially vulnerable 
(Basak et al., 2010; Rahman et al., 2011). Migration is an important coping strategy 
used by rural households to access economic opportunity but also to manage the 
impacts of environmental shocks (Carrico & Donato, 2019; Donato et  al., 2016; 
Gray & Mueller, 2012a; Mallick & Etzold, 2015). As a consequence, the number of 
Bangladeshis living in urban areas is expected to triple this century, with most urban 
growth coming from migration into informal urban settlements (Streatfield & Karar, 
2008). Remittances sent from international destinations have been an important 
engine of economic growth. In 2019, personal remittances were over 6% of the 
nation’s gross domestic product (GDP), placing Bangladesh in the top ten nations 
worldwide in total remittances received (World Bank, 2020). Remittances contribute 
to increases in health expenditures, improved sanitation, and improved food security 
in rural communities (Moniruzzaman, 2020; Sikder & Higgins, 2017).

In 2014, my colleagues and I implemented the BEMS in an initial sample of 
1700 households in 9 communities in southwestern Bangladesh (see, e.g., Carrico 
& Donato, 2019; Donato et al., 2016). In 2019, we expanded the sample to include 
20 new survey sites (n  =  4001 households) in a wider geographic region (see 
Fig. 4.1). In the analysis presented here, I include data from this second phase only 
(BEMS-2). The BEMS draws on the methods used by the Mexican Migration 
Project to collect detailed social, economic, and demographic data from randomly 
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Fig. 4.1  Map of survey 
sites. Data from the 
BEMS-2, implemented in 
2019, are included in this 
analysis

selected households. Communities in the BEMS refer to mouzas, small administra-
tive districts typically consisting of 1–5 villages and a few hundred to a few thou-
sand households. The 20 mouzas included in the BEMS-2 were selected from a 
sampling frame of all mouzas in the region after stratifying by district and socioeco-
nomic status. To select households for inclusion in the survey, we first conducted a 
census of all households in each mouza and then randomly selected 200 per site.2 As 
is common in this part of the world, we achieved a very high completion rate (95%).

Selected households were interviewed by trained local enumerators. The BEMS 
collects detailed migration histories from household heads, spouses, and other 
household members including years, destinations, and livelihood activities in the 
destination. If a household member was away at the time of the survey, we collected 
as much information as possible from those present. We also captured livelihood 
histories of heads and spouses, as well as self-reported health, environmental condi-
tions, and demographic information about all household members. To mitigate 
recall error, we used several best practices in retrospective data collection, including 
cross-checking dates with the years of well-known community events and dates on 
government-issued identity cards (e.g., Auriat, 1991; Freedman et al., 1988; Smith 
& Thomas, 2003).

2 If a community had fewer than 200 households, all were included in the survey, and the remaining 
sample was reallocated to more populated communities.
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�Defining Migrant Trips Taken During Periods 
of Disaster Exposure

The BEMS-2 recorded information about 8739 trips taken by 6078 adult (age 15+) 
household members in the BEMS sample. Although these trips spanned the period 
from 1944 to 2019, to mitigate recall bias and narrow the influence of sociopolitical 
changes over this time period, I constrain this analysis to the 6489 trips taken from 
2000 to 2019. During this window of time, the southwestern region of Bangladesh 
experienced several significant environmental disasters. Most notable of these were 
Cyclones Sidr and Aila. Sidr made landfall on November 11, 2007, and affected 
more than nine million people (CRED, 2021). This included 4234 deaths and over 
55,000 injured. Cyclone Aila made landfall less than 2 years later on May 25, 2009. 
It affected 3.4 million people and left 190 dead and 7103 injured. The much weaker 
Cyclone Mahasen made landfall in May of 2013, affecting 1.5 million persons and 
causing 17 recorded deaths. These events allow us to compare the characteristics of 
migrants and trips across years with and without significant environmental shocks.

To determine whether a migrant trip fell within a period impacted by a disaster, 
I integrated data from the BEMS that captured information about natural disasters 
directly experienced by the household. For each disaster reported, we recorded the 
year of impact, type and name of event (if applicable), and how the household was 
affected. Names and years of reported disasters were used to identify and resolve 
recall errors typically related to the year of the event. I considered a household to 
have been “exposed” if they reported impacts in the form of property loss or dam-
age, lost job/income, or the injury/death of a household member. Ninety-five per-
cent of all disasters reported within the period from 2000 to 2019 corresponded to 
one of the three cyclones mentioned here, though they were described in various 
terms (e.g., cyclone, flooding, storm surge, tidal surge). Although the remaining 
disasters were not easily identifiable, I retained these events because they are a 
small fraction of reported disasters and may reflect localized shocks stemming from 
riverine flooding, isolated storms, or embankment failures.

I used the information described above to classify whether a trip occurred during 
or after an environmental disaster. Recognizing that environmentally induced 
migration often follows several months or longer after a shock, I define the period 
of exposure as the year of or year after the household reported experiencing disaster 
impacts. With these definitions, 579 trips (8.9%) occurred during periods of disaster 
exposure and 5910 (91%) were taken during unexposed years.

�Analyses and Findings

Table 4.1 presents statistics summarizing the characteristics of migrants and migrant 
trips. These statistics are presented for the full sample of trips but also broken out by 
whether the trip was taken during a period exposed to disaster impacts or not. All 
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Table 4.1  Migrant and trip characteristics across years exposed or not exposed to disasters

All trips 
(6489)

Unaffected years 
(5910)

Disaster-affected years 
(579)

Mean Mean 95% CI Mean 95% CI p-value

(A) Migrant 
demographics
Male 0.72 0.72 0.70–0.73 0.74 0.69–0.78 0.321
Age 29.46 29.26 28.83–

29.70
31.52 30.06–

32.97
0.003

Married 0.66 0.65 0.64–0.66 0.75 0.71–0.80 0.000
# of children <14 in 
household

1.31 1.27 1.22–1.31 1.73 1.56–1.90 0.000

(B) Migrant socio-
economic characteristics
Literate 0.78 0.78 0.76–0.79 0.77 0.73–0.82 0.783

Education—Above 
primary

0.67 0.67 0.65–0.68 0.66 0.61–0.71 0.786

Education—Above 
secondary

0.35 0.35 0.33–0.37 0.32 0.27–0.38 0.324

Head in agriculturea 0.12 0.11 0.10–0.13 0.16 0.11–0.22 0.065
Head in unskilled worka 0.13 0.13 0.12–0.14 0.15 0.10–0.19 0.526
Head in business/profa 0.28 0.27 0.26–0.29 0.34 0.28–0.41 0.021
(C) Health

Heightb 159.64 159.66 159.36–
159.96

159.45 158.61–
160.28

0.628

Self-rated healthy, 
before first tripb

0.75 0.75 0.72–0.77 0.74 0.66–0.82 0.906

Self-rated healthy, 
marriagec

0.78 0.77 0.75–0.80 0.84 0.78–0.91 0.088

(D) Trip characteristics
Destination is foreign 0.17 0.17 0.16–0.18 0.17 0.13–0.21 0.930
Destination is Dhaka 0.40 0.41 0.39–0.42 0.36 0.30–0.41 0.122
Has migrant relatives 0.62 0.62 0.60–0.64 0.66 0.60–0.71 0.259
First trip 0.58 0.58 0.57–0.60 0.56 0.50–0.62 0.413
Duration >1 year 0.71 0.71 0.71–0.72 0.70 0.65–0.74 0.514
Duration >5 years 0.49 0.48 0.46–0.50 0.52 0.47–0.58 0.157
Livelihood sector
Agriculture 0.01 0.01 0.01–0.01 0.02 0.00–0.05 0.165
Unskilled labor 0.06 0.06 0.05–0.07 0.07 0.05–0.10 0.384
Professional/business 0.23 0.23 0.22–0.24 0.23 0.18–0.28 0.997

aReflects conditions in the year before the trip
bHeight and self-rated health were collected from heads and spouses only. The sample size for 
these variables is unaffected years: n = 2351, affected years: n = 207
cSelf-rated health at marriage was collected from heads and spouses only, and cases were dropped 
if the respondent was unmarried at the time of trip. The sample size for this variable is unaffected 
years: n = 2260, affected years: n = 238
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estimates control for year and community fixed effects and cluster the standard 
errors at the household level to capture non-independence when multiple trips are 
associated with the same household.

Section A in Table 4.1 describes demographic characteristics of migrants. Like 
others, we find that migrants are disproportionately male (72%) and young with an 
average age of just under 30 years. There are some noticeable differences, though, 
between the two groups. During disaster-affected years, a significantly higher pro-
portion of migrants are married (75% vs 66%) and come from households with 
more dependent children (1.73 vs 1.27), relative to unaffected years. Disaster-
affected migrants also tend to be older by an average of about 2 years (31.52 vs 
29.26). Together, these patterns suggest that disaster-affected migrants may carry 
relatively more household responsibilities and that environmental stress might moti-
vate moves that would otherwise be considered too disruptive to the household.

Section B summarizes indicators of the socioeconomic characteristic of migrants. 
Prior work suggests that climate shocks are associated with higher rates of outmi-
gration, especially among those who are poor and engaged in agriculture (Carrico 
& Donato, 2019; Sedova & Kalkuhl, 2020). These data partially reflect that pattern. 
In disaster-affected years, the pool of outbound migrants was disproportionately 
more likely to come from households engaged in agriculture in the year prior—as 
indicated by the head’s livelihood—relative to unaffected years (16% vs 11%). 
However, we also see evidence that migrants more often came from households 
engaged in business or professional work in the year prior to affected (34%) vs unaf-
fected (27%) years. These analyses suggest no systematic differences in literacy, 
educational attainment, and working in the unskilled sector.

Section C includes several health indicators in an attempt to explore the extent to 
which environmental shocks may differentially select for migrants as a function of 
their health at the time of the event. Prior work suggests that in many settings 
migrants are healthier on average than non-migrants living in origin communities 
(Cunningham et  al., 2008; Kennedy et  al., 2015; Lu, 2008; Lu & Qin, 2014; 
Riosmena et al., 2013). This is true even controlling for potential confounders such 
as age, gender, and socioeconomic status and has been observed despite the fact that 
many migrants have limited access to health services in the destination. The ques-
tion of whether climate shocks could alter this “healthy migrant effect” has been 
raised (Hunter & Simon, 2017). If environmental stress compromises livelihoods in 
origins, less healthy individuals may migrate alongside their healthy peers out of 
necessity. Alternatively, environmental stress could introduce further barriers to 
executing a migrant trip that exacerbates the disadvantages faced by less healthy 
individuals, thereby intensifying the healthy migrant effect. Mixed evidence for 
these competing hypotheses has been found using data from the Mexican Migration 
Project about international trips to the United States (Hunter & Simon, 2017), 
including some evidence that rainfall shocks may weaken the healthy migrant effect 
in moderately dry regions of Mexico.
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Borrowing from the approach of Hunter and Simon (2017), we use a measure of 
height for heads of household and spouses, which was objectively assessed at the 
time of the survey. It is important to note that height is an imperfect indicator. As 
children develop, genetics exert a strong influence in determining height into adult-
hood (Silventoinen et  al., 2008). However, several studies find that adult height 
correlates with early childhood nutrition and health, which also relates to a range of 
health outcomes across the life span (Alacevich & Tarozzi, 2017; Blackwell et al., 
2001; Gluckman et al., 2008; Perkins et al., 2016). These relationships are small and 
this indicator should be interpreted carefully.

Because the BEMS only collected height measurements from heads and spouses, 
I constrain this analysis to migrant trips taken by these individuals. In addition, I add 
fixed effects representing the respondent’s gender and year of birth (in 10-year 
increments) to capture variation in height as a person ages. I also include two mea-
sures of self-reported health. Heads and spouses were asked to describe their health 
at two earlier points in time: at the time of their marriage and before their first 
migrant trip. These measures are also imperfect but offer another window into a 
respondent’s health status prior to their migrant trip. For all three questions, response 
options were poor, fair, and healthy. Because relatively few respondents reported 
poor health on several of these measures, I combined the response options 
“unhealthy” and “fairly healthy” and assigned those a value of “0.” Respondents 
who reported being “healthy” were assigned a value of “1.” The analysis involving 
health at the time of their marriage was constrained to trips taken by heads and 
spouses after their first marriage and added controls for their age at marriage and 
gender. The analysis for self-rated health before a first trip controlled for age at first 
trip and gender.

Together these analyses provide little evidence that disaster-affected years influ-
enced the healthy migrant effect. Height and self-rated health before the first trip 
were roughly equivalent between affected and unaffected years. Those who migrated 
during disaster-affected years reported better health at marriage, with 84% of 
migrants during disaster-affected years reporting good health at the time of their 
marriage, compared to 78% in unaffected years. However, the difference was only 
marginally significant.

Finally, Section D considers characteristics of the migrant trips including the 
destination, duration, whether the migrant had ties to other migrants at the time of 
the trip, whether it was a first or subsequent trip, and the migrant’s livelihood activ-
ity in the destination. Overall, there are surprisingly few differences across these 
variables. Contrary to some other findings, we see no evidence that disaster-affected 
years result in more internal migrants. However, trips to the capital city of Dhaka 
where somewhat less common (36% of disaster-affected trips vs 41%), though not 
significantly different. There was also no indication that environmental shocks are 
generating more first-time migrants. However, we do see some patterns worthy of 
further exploration. Those who migrated after a disaster were somewhat more likely 
to engage in agriculture in the destination (2% vs 1%, p = 0.165). Those migrants 
also stayed away for longer: 52% of disaster-affected migrants stayed in the destina-
tion for at least 5 years compared to 48% in unaffected years (p = 0.157). Although 
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not statistically significant, the direction of this trend is counter to several findings 
and again suggests the need for more research using data that captures detailed 
information about trips.

�Integrating Climate Migration Studies with Family Studies

In conclusion, there are several themes within the climate migration literature that 
have special relevance to the field of family studies and present opportunities for 
greater integration between these two fields of scholarship. First, the predominant 
theoretical orientation within climate migration studies considers the family to be 
the most relevant unit of analysis for understanding migration decisions. However, 
relatively few studies consider intra-household dynamics in models predicting envi-
ronmentally related migration, and even fewer examine how the impacts of climate 
migration are felt and distributed within families. Nevertheless, a shared recognition 
of the primacy of families across the two fields can and should be leveraged in 
future work. Within the climate migration literature, this orientation often results in 
approaches that sample at the household level. Surveys commonly capture data 
about all or multiple household members to understand the migration processes 
within the context of household dynamics and capital resources. At a most basic 
level, the data generated have wide relevance for scholarship in family studies, 
offering a window into family dynamics in the face of mounting climate pressure 
and the social change that results. Questions regarding how climate change might 
shift social roles, norms, and responsibilities within households have been raised 
but only minimally addressed. Likewise, persistent heterogeneity in the relationship 
between climate variability and migration patterns suggests the need for more dis-
aggregated analysis that would benefit from the perspectives and approaches offered 
through family studies.

Second, the simple descriptive analysis presented here, along with recent find-
ings in the climate and migration literature, reveals a complex story about the impli-
cations for families. The data described suggest that disasters select for migrants 
who are on average older, shoulder more household responsibilities, and are engaged 
in high-risk agricultural livelihoods. Mounting evidence suggests that disruptions to 
resource-dependent livelihoods drive climate migration throughout much of the 
Global South. Mobility should, therefore, be understood as an important adaptation 
strategy but one that may lead to significant disruptions for families with uncertain 
payoffs. The suggestion that disaster-affected migrants may stay in destinations for 
longer and are less likely to move to the economic center of Dhaka also raises unan-
swered question about the outcomes of these trips that should be considered in 
future analyses.

Finally, intersections between scholarship on migration and adaptation have also 
primed important questions about when and why migration is pursued over other 
forms of adaptation. Prior work reveals that migration is often used as a last resort 
to cope with environmental impacts (Jülich, 2011; Sakdapolrak et al., 2014). Other 
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forms of adaptation, when available, may shift the costs, benefits, and risks of send-
ing a migrant. Alternatively, migration may also offset the need to pursue adaptation 
strategies that result in negative long-term social and economic outcomes, such as 
removing children from school (Randell & Gray, 2019), marrying a daughter 
(Carrico et al., 2020), or selling assets (Mortimore, 2010). In short, it is critical to 
understand migration decisions within the context of the diverse risks and resources 
that families experience.
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Chapter 5
Built Environment, Family Processes, 
and Child and Adolescent Health 
and Well-Being

Kim T. Ferguson and Gary W. Evans

Although psychology and related disciplines long neglected the impacts of the 
physical environment on human development, in the last 50 years, a robust body of 
multidisciplinary work has documented the impacts of the physical environment, 
including the built environment, on adult health and well-being (see, e.g., Browning 
et al., 2011; Clayton, 2012; Gifford, 2014; Steg & De Groot, 2019; Wilkie et al., 
2018). The built environment refers to places and spaces created and/or modified by 
people, including built structures, parks, and transportation systems. In addition, the 
literature on the impacts of the physical environment on child health and well-being, 
particularly in the Global North, has grown significantly in the last two decades 
(see, e.g., Christian et al., 2015; Evans, 2006, 2021; Ferguson et al., 2013; Whipple 
& Evans, 2022; Wigle, 2003). There is, nevertheless, less work to date documenting 
these impacts on those growing up in the Global South and in underrepresented 
communities (e.g., low-income children, BIPOC [black, indigenous, and people of 
color] children, rural children, displaced and unhoused children) in the Global 
North (Ferguson et al., 2013). Furthermore, much of the work to date has docu-
mented direct impacts of the physical environment on individual children, adoles-
cents, and adults at specific points in developmental and historical time. Longitudinal, 
multilevel work remains limited, as does work that directly pinpoints key mecha-
nisms of action underlying how key aspects of the physical environment 
individually and jointly impact specific components of child well-being (Doan & 
Evans, 2020).
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In this chapter, we focus on the impacts of the physical environment (toxins and 
pollutants, food and water insecurity, lighting and temperature, noise, crowding, 
chaos, and housing quality) on family processes and on interactions of children and 
adolescents within home environments and extensions of home (nearby play spaces, 
afterschool settings, and youth centers). We also briefly discuss impacts on two 
extensions of home, child and sibling school and childcare environments and sib-
ling and caregiver work environments. We focus specifically on several family pro-
cesses that are known to be impacted by key aspects of the physical environment, 
namely, parenting practices, attachment, caregiver-child relationships and interac-
tions, sibling relationships, family routines and rituals, family conflict, interper-
sonal aggression, child maltreatment, and social support (including social capital 
and social networks). We consider both the spaces that children, adolescents, and 
their families inhabit and the materials that make up those spaces and are embedded 
within them, such as structural quality, ambient conditions, food, water, books, and 
play materials outside of the home. We also discuss both the opportunities and con-
straints (affordances; Gibson, 1979) of various spaces and materials. Following this 
review, we discuss needed actions for change based on the extant literature, gaps in 
the work to date, and potential avenues for future research. We pay particular atten-
tion to racial and socioeconomic inequalities in both exposure to adverse environ-
mental conditions and access to positive physical resources.

�Family, Household, and Home

To understand the impacts of the physical environment on child-family interactions 
and processes, we define family, household, and home in the context of the present 
discussion. In this chapter, we primarily consider interactions between family mem-
bers currently living within the same household, with a specific focus on interac-
tions between caregivers and their dependents and between siblings living within 
the same household. Of course, these definitions are imperfect given the heteroge-
neity of family systems (see, e.g., Fiese et  al., 2019), particularly when varying 
conceptualizations of family across the Global South are taken into consideration 
(see Bernal et  al., 2019; Ferguson & Evans, 2019; Ferguson & Lee, 2013; 
Nsamenang, 1992; Serpell, 2011). When possible, we also discuss relevant research 
on family interactions for children living in multiple households on a regular basis, 
households made up of multiple family units and/or multiple separate dwelling 
spaces, and multigenerational households within the same home or compound, 
including shared home care facilities for orphaned and vulnerable children and ado-
lescents in the Global South. Throughout, we extend the concept of home to the 
nearby spaces that children engage in such as streets, parks, fields, and other out-
door spaces. We use the convention child to refer to individuals from birth through 
age 18, specifying child or adolescent when salient family processes vary with 
maturation.
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�A Bioecocultural Framework for Mapping Family Processes

To map out the various impacts, both direct and indirect, of the physical environ-
ment on family interactions and processes, we draw on an extension of 
Bronfenbrenner’s (Bronfenbrenner, 1977) bioecological model (see also 
Bronfenbrenner & Ceci, 1994; Bronfenbrenner & Crouter, 1983; Bronfenbrenner & 
Evans, 2000; Bronfenbrenner & Morris, 2006), a bioecocultural model that pro-
vides a conceptual framework for studying human development and family systems 
in context (Ferguson & Evans, 2019; see Fig. 5.1).

As detailed in Fig. 5.1, the developing child or adolescent is embedded within 
family, neighborhood, school, and broader sociocultural settings, with family inter-
actions and processes, including family routines and rituals, operating as key 
“engines of development” (Bronfenbrenner & Morris, 2006; Ferguson & Evans, 
2019; Fiese, 2006; Weisner, 2002, 2010). These proximal processes, occurring regu-
larly and sustaining reciprocal interactions between the developing person and the 
persons, objects, and symbols within their immediate physical and social context, 
drive the development of the child over developmental and historical time (see 
Fig.  5.1 and Bronfenbrenner & Evans, 2000; Bronfenbrenner & Morris, 2006). 
Importantly, proximal processes are most effective when they become increasingly 

Fig. 5.1  Bronfenbrenner’s bioecological model re-envisioned: Extending Process, Person, 
Context, and Time (PPCT) to create a bioecocultural model. (Reprinted with permission from 
Ferguson and Evans (2019))
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more complex with maturation. Their power also varies as a function of the charac-
teristics of the developing person, including demand characteristics such as gender 
that influence family interactions, resources, and behavioral dispositions (Ferguson 
& Evans, 2019). Over developmental and historical time, such differences in family 
interactions (processes) themselves influence the characteristics of the developing 
person, including their strengths, abilities, and beliefs.

As can be seen in Fig. 5.1, the influence of the physical and social environments 
in which the developing child and their family are embedded are conceptualized as 
impacting the developing person both directly (within the microsystem or the imme-
diate environments directly experienced by the developing person, including the 
family, home, household, peer group, school, and neighborhood) and indirectly 
(within the mesosystem, exosystem, and macrosystem; see also Bronfenbrenner & 
Morris, 2006). The mesosystem consists of intersections between microsystems in 
which the developing person is embedded, such as relationships between the home 
and neighborhood settings, and reflects the capacity of proximal processes within 
one microsystem to impact those in another (Bronfenbrenner & Morris, 2006). For 
example, children exposed to noise in school may be more likely to withdraw from 
social interactions later, when they return home, especially if their homes are also 
noisy and/or otherwise chaotic. The exosystem includes intersections between set-
tings that may not contain the developing person, such as parental work settings and 
sibling play settings that are not entered by the developing child on a regular basis. 
Noisy work settings for parents and older siblings may contribute towards their own 
withdrawal from social interactions at home, thus compounding the impacts of the 
target child’s exposure to school noise on caregiver-child and child-child interac-
tions within the home environment. The macrosystem is comprised of intersections 
between micro-, meso-, and exosystems within a particular culture or subculture 
(e.g., Global North/South, socioeconomic status or SES).

How does the physical environment impact family interactions and processes? 
To better understand the mechanisms involved, consider that the target child spends 
part of their time in contexts also inhabited by caregivers and siblings, part of their 
time in contexts shared only with siblings, part of their time in contexts shared only 
with caregivers, and part of their time in contexts seldom or never inhabited by other 
members of their household. Furthermore, the contexts also inhabited by other 
members of their household may or may not be inhabited by those members at the 
same time as the target child. Thus, physical environments inhabited by target chil-
dren and adolescents, their caregivers, and/or their siblings might affect the health 
and well-being of the target child by influencing family interactions in the moment, 
influencing the later actions of the target child in interacting with their caregiver(s) 
and/or sibling(s), and/or influencing the later actions of the caregiver(s) and/or 
sibling(s) in interacting with the target child – just to name a few key pathways. 
And, importantly, all of these types of interactions between individuals and family 
groups and their shared and unshared physical environments can take place idiosyn-
cratically or regularly and over shorter or longer periods of time. Thus, all four 
dimensions of Bronfenbrenner’s bioecological model, namely, person, process, 
context, and time, are important to consider in better understanding the impacts of 
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the physical environment on a target child or adolescent. Figure 5.2 illustrates home, 
neighborhood, school, childcare, play, afterschool, youth center, and work settings 
with potential movements of children of different ages and their caregiver(s) within 
and between these settings. It should be noted here that this is only one example of 
a potential household, home, and family structure. These structures, and thus the 
relevant spaces occupied by relevant close family members, might vary consider-
ably in, for example, a multiple household family structure in the Global North 
or South.

Evans’ (2021, Fig. 1) preliminary taxonomy of physical environment character-
istics and child development highlights the importance of considering the scale of a 
setting or the proximity of the environmental characteristic to the child (proximal: 

Fig. 5.2  Home, extensions of home, and beyond home: Key physical settings regularly inhabited 
by children and adults within a sample household

5  Built Environment, Family Processes, and Child and Adolescent Health…



92

home, school, childcare; medial: neighborhood, playground, teen center; distal: 
national, Global); direct versus indirect effects (experienced by the child themselves 
or by others such as caregivers, siblings, and teachers operating within the child’s 
microsystem); and the temporal dynamics of the child-environment interaction 
(including duration, developmental timing, and the regularity of interaction).

In this chapter, we focus primarily on proximal and some medial characteristics 
and on both direct and indirect effects. When possible, we discuss what is known of 
temporal dynamics. As we do so, we highlight the importance of considering the 
affordances (Gibson, 1979) of different physical environments, including both 
opportunities and constraints created by the dynamic interactions between the child, 
their caregivers and siblings, and the environments they inhabit. Thus, we will dis-
cuss mechanisms of action, including the creation of negative interactions (e.g., 
conflict, withdrawal) and the prevention of positive interactions, primarily through 
interruption, disruption, and reorganization of family interactions and processes as 
a result of suboptimal housing, noise, crowding, and environmental chaos 
(Bronfenbrenner & Evans, 2000; Doan & Evans, 2020; Evans, 2021; Evans & 
Wachs, 2010; Ferguson & Evans, 2019). For example, safe green play spaces afford 
more positive child-child and caregiver-child play and language interactions 
(Loebach & Cox, 2020; Maxwell et  al., 2008; van Dijk-Wesselius et  al., 2018; 
Yogman et al., 2018). In contrast, living on the top floor of a high-rise building in a 
neighborhood with limited affordances for safe play constrains child-child and 
caregiver-child play and language interactions and negatively impacts parent and 
child mood and engagement (Evans, 2003; Wells & Moch, 2003). Noisy environ-
ments impact the target child, siblings, and adult caregivers by contributing to 
higher levels of annoyance and irritability, and thus likely result in fewer and less 
sustained positive interactions and a greater number of negative interactions within 
the noisy household. Unpredictable, unstable, and chaotic physical and psychoso-
cial contexts that interrupt, disrupt, and reorganize family interactions and pro-
cesses, including family routines and rituals, have particularly deleterious impacts 
on child development, health, and well-being (Bronfenbrenner, 1986; Bronfenbrenner 
& Evans, 2000; Doan & Evans, 2020; Ferguson et al., 2013; Ferguson & Evans, 
2019). Recent and ongoing work by Fiese and colleagues (Fiese, 2006; Fiese et al., 
2015; Fiese & Schwartz, 2008; Saltzman et al., 2019) and by Evans, Wachs, and 
colleagues (Bronfenbrenner & Evans, 2000; Doan & Evans, 2020; Evans & Wachs, 
2010; Whipple & Evans, 2022) has identified key family processes that might be 
interrupted, disrupted, and/or reorganized as a result of exposure to environmental 
stressors such as poor housing quality, noise, crowding, and environmental chaos. 
Some key family processes we will discuss in this chapter include caregiving rou-
tines; family mealtimes; individual play and games; shared caregiver-child activities 
such as reading, child play, and games; and child-family support, both instrumental 
(e.g., homework) and emotional (e.g., responsiveness). Outcomes to be discussed, 
given the extant research documenting physical environment impacts that influence 
child health and well-being, include parenting practices, attachment, caregiver-child 
relationships and interactions, sibling relationships, family routines and rituals, 
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family conflict, parent and sibling aggression, child maltreatment, and social sup-
port (including social capital and social networks).

�The Physical Environment and Family Interactions 
and Processes

�Home

Toxins and Pollutants
Lead: Extensive evidence documents the direct effects of prenatal and childhood 
lead exposure on child health and cognitive and socioemotional functioning across 
both the Global North and South, particularly if the exposure is early and of longer 
duration (Evans, 2003, 2006; Ferguson et al., 2013). Further, evidence in humans 
and mice suggests that timing, level, and duration of lead exposure are implicated in 
the duration and strength of impact (Banna et al., 2022; Sampson & Winter, 2018; 
Searle et al., 2014).

Much less is known of the impacts of such exposure on family processes and 
interactions. Nevertheless, given the known impacts of lead exposure on adult cog-
nitive and socioemotional functioning and health, including visuospatial process-
ing, cardiovascular disease mortality, and potentially criminal behavior (e.g., Shih 
et al., 2006; Taylor et al., 2016), it is plausible that prior or concurrent parent expo-
sure to lead in the home and/or at work might impact their interactions with their 
children. Similarly, given the impacts of lead on child behavior, including attention 
regulation, self-regulation, and general behavioral problems, it is quite likely that 
sibling exposure in the home or at work or school would similarly impact interac-
tions with a target child. For example, reduced self-regulation is associated with 
behavioral conduct disorders and aggression (Robson et  al., 2020), and there is 
some limited evidence that early lead exposure is associated with later adolescent 
delinquent behavior and possibly also criminal activity (Evans, 2003; Needleman 
et al., 1990; Sampson & Winter, 2018). Lead’s potential association with later crim-
inal behavior results in a greater likelihood of parental absence from the home, and 
reduced parental inhibitory control and higher irritability resulting from lead expo-
sure may lead to more punitive and harsh parenting. Further, it has been suggested 
that caregivers might contribute to the lead burden of children in home environ-
ments through reduced attention, thus resulting in higher interaction with lead-
contaminated household objects, but there is little direct evidence for this to date 
(see Searle et al., 2014). Nevertheless, evidence from animal models demonstrates 
increased aggression and deficient maternal behaviors following heavy metal expo-
sure (Laughlin, 1986).

More direct evidence of potential indirect influences of family interactions on the 
impacts of lead exposure on child health and development has been found (Xu et al., 
2015). Controlling for other relevant variables such as family SES and children’s 
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current blood lead levels, Mexican children whose mothers had higher self-esteem 
scores when they were toddlers had less inattention behavior at ages 7–15 years 
than those whose mothers had lower self-esteem scores. Most interestingly for the 
purposes of this chapter, the association between mother’s self-esteem when their 
children were toddlers and child attention behaviors at ages 7–15 years was stronger 
among those with lower prenatal lead exposure. The finding suggests that prenatal 
exposure to lead reduces the positive impact of high maternal self-esteem on chil-
dren’s later attention behaviors. The researchers suggest, based on prior animal 
studies, that lead might interfere with high maternal self-esteem’s modulation of 
child stress, noting that higher childhood stress is associated with later inattention 
behaviors. This being said, of course, much further research is needed to better 
understand the mechanism(s) of action here.

Mercury
Another heavy metal with documented direct impacts on child and adolescent 
motor, cognitive, and socioemotional development and later physical and mental 
health is mercury, with prenatal exposure being particularly problematic for later 
development (Barbone et  al., 2019; Ferguson et  al., 2013; Ng et  al., 2014; Patel 
et al., 2019). As is the case with lead, however, there is little research to date on the 
impacts of exposure to methylmercury on family interactions and processes. A 
recent animal model indicates that mercury-exposed captive-bred zebra finches 
were less likely to initiate nests and spent less time constructing them and that their 
nests were lighter than those of controls (Chin et al., 2017). As a result, the finches 
were less likely to fledge young, whether the eggs were mercury-exposed or not. 
This study highlights the potential indirect effects on children of parental heavy 
metal exposure, even when the children themselves are not impacted. Nevertheless, 
clearly work with mice, non-human primates, and humans is warranted.

Pesticides
Extensive research in the last two decades has documented the direct impacts of 
(primarily dietary) prenatal and early organophosphate (OP) pesticide exposure on 
young children’s cognitive, motor, and general neurological development and func-
tioning (Ferguson et al., 2013; Muñoz-Quezada et al., 2013), as well as their physi-
cal health (Van Maele-Fabry et al., 2013) and potentially socioemotional functioning, 
including inattention behaviors and ADHD (Ferguson et al., 2013; Furlong et al., 
2014; Hyland et  al., 2022). Contact with the clothing of occupationally exposed 
caregivers is another well documented exposure pathway, although the impacts of 
these toxins on children are still direct. In this case, all members of the family, 
including caregivers, siblings, and the target child, are exposed to toxic pesticides 
from a caregiver’s work environment within their home environments. This expo-
sure might well impact both the physical health and attentional behaviors of target 
children, their siblings, and their caregivers, thus negatively impacting focused 
attention and subsequent contingent responsiveness in sibling-child and child-
caregiver interactions. Further work is needed to evaluate the potential impacts of 
pesticide exposure on family interactions and processes.
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Air Pollution
With ongoing growing urbanization, another key environmental factor directly 
impacting children and adolescents growing up in the Global North and South is 
exposure to indoor and outdoor air pollutants, including nitrogen dioxide, sulfur 
dioxide, carbon monoxide, ozone, and polycyclic aromatic hydrocarbons (Perera, 
2017). Such exposures have both short- and long-term impacts on child growth, 
physical and mental health (including asthma and anxiety), cognitive functioning, 
attention processes, inhibition, and impulsivity (Bruce et al., 2013; Evans, 2006; 
Ferguson et  al., 2013; Knibbs et  al., 2018; Landrigan et  al., 2019; Perera, 2017; 
Sinharoy et al., 2020; Yorifuji et al., 2016).

Beyond the direct effects of air pollution, there is limited work documenting the 
impacts of air pollutants on family interactions and processes. However, there is 
good evidence from both cross-sectional and longitudinal studies for the impacts of 
air pollution on negative affect in adults and children and, under certain circum-
stances, aggression (Dalton et al., 2020; Evans, 2006). In addition, a recent study 
following a longitudinal birth cohort in Krakow, Poland, found both direct and indi-
rect impacts of prenatal PAH exposure on child behavioral functioning (Perera 
et al., 2013). Specifically, psychological distress during the second trimester and 
prenatal PAH exposure interacted such that higher maternal psychological distress 
with higher prenatal PAH exposure had a greater impact on child psychological 
well-being. In addition, some research indicates that, much like heavy metal expo-
sure, caregivers’ ability to monitor and control the indoor environments in which 
their children live can influence the level of exposure to these toxins (Ferguson 
et  al., 2013; Perera, 2017). Thus, children living in families exposed to multiple 
environmental risk factors are likely to be exposed to greater risk both directly and 
indirectly, through impacts on caregivers and siblings that then might influence 
interactions with the target child. Carefully designed environmental systems 
research is needed to better understand these risks for children, particularly as it is 
conceivable that caregiver exposure to toxins might in fact alter the caregiver’s 
behavior such that the caregiver is less likely to prevent the child’s exposure to these 
same toxins. Furthermore, the caregiver’s resources to help the child cope with the 
child’s toxic exposures may be undermined by the caregiver’s own exposure.

Water Pollution, Safety, and Sanitation
Diarrheal dehydration resulting from a lack of access to safe, clean water is still one 
of the leading causes of illness and death for children under the age of 5 years across 
the globe (WHO/UNICEF JMP for Water Supply, Sanitation,, & Hygiene, 2021). 
Yet, 5 years into the Sustainable Development Goals, which include access to safe 
water, sanitation, and hygiene (WASH), close to 2 billion individuals, most living in 
the Global South, lack basic access to clean water. Furthermore, many children 
growing up in the Global South and in low-income communities in the Global North 
today are exposed to toxins such as lead, arsenic, and tetrachloroethylene (PCE) in 
the water they have available to drink (Ferguson et al., 2013; WHO/UNICEF JMP 
for Water Supply, Sanitation,, & Hygiene, 2021). Such exposures have demon-
strated impacts on child physical health and motor, cognitive, and socioemotional 
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development and functioning, including some potentially long-term impacts lasting 
into adulthood (Aschengrau et  al., 2011; Bartlett, 2003; Ferguson et  al., 2013; 
Grantham-McGregor et al., 2007; Landrigan et al., 2019). Further, child exposure to 
bacteria-contaminated water results in diarrhea and intestinal parasites that contrib-
ute to malnutrition and stunting (Bartlett, 2003; Mshida et al., 2018). Malnutrition 
and stunting often also result in hyporesponsive infants who offer less positive rein-
forcement for sensitive and responsive parenting.

Beyond these direct effects, a lack of access to clean water is associated with 
school absences due to illness and the need for girls to walk long distances to collect 
clean water (Bartlett, 2003). This necessary time commitment on the part of chil-
dren and their families to securing drinking water may well impact family routines 
and rituals, as well as other family processes, but there is little known work studying 
these types of disruptions in isolation. Indeed, families that lack access to clean 
water tend to be exposed to multiple environmental risk factors. The potential 
impacts of a lack of access to safe water and sanitation on family life are important 
to understand, given the scope of the problem. Furthermore, it is important to note 
that the individuals in the household most disrupted by the need to walk long dis-
tances for water are older girls and their mothers, as well as younger children who 
need to be cared for by less competent younger female siblings when their mothers 
or older sisters are fetching water. This might result in increased risk of injury for 
young children and less time available for positive caregiver-child verbal and play 
interactions. Primary caregivers and older siblings may also have reduced physical 
and cognitive energy to engage in positive interactions with younger children fol-
lowing extensive time and energy investments in water collection.

As discussed throughout this section, while the direct short- and long-term 
impacts of toxins and pollutants on child health and development across the globe 
have been extensively studied in the last two decades, there is very little work inves-
tigating influences on family interactions and processes. Yet, we know that vulner-
able children and families are disproportionately exposed to multiple toxins and 
pollutants in their home, school, and work environments and that these exposures 
have long-term, sustained impacts on child, adolescent, and adult health and well-
being (Carter-Pokras et al., 2007; Evans, 2003, 2006; Ferguson et al., 2013; Perera, 
2017). It is thus likely that such exposures impact family interactions and processes 
and that mitigation strategies and other methods of reducing or controlling exposure 
to these toxins interrupt and disrupt key family routines and rituals. Potential 
impacts include reduced patience and empathy on the part of both caregivers and 
siblings, reduced contingent responsiveness, and reduced ability to sustain and scaf-
fold positive caregiver-child and sibling-child interactions over time, all of which 
can in turn potentially impact the development of self-regulation and a secure 
attachment relationship. In addition, children’s cognitive development and func-
tioning are likely impacted by reduced time available for and sustained attention 
given to cognitive enrichment activities such as reading, informal learning, music, 
and art. Further, caregivers likely have more limited time and capacity for planning 
and organizing activities, routines, and rituals. Finally, caregiver concerns over 
potential child exposure to toxins and pollutants in their home and neighborhood 
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environments likely lead to the introduction of constraints on child play. Clearly, 
further work in this area is warranted.

Temperature and Lighting  Approximately 5% of adults, some adolescents, and a 
small number of children who are exposed to shorter daylight hours suffer from 
seasonal affective disorder (SAD), a form of depression characterized by increased 
sadness, fatigue, and depression during the winter season (Booker & Hellekson, 
1992; Rohan et  al., 2009; Rosen et  al., 1990; Swedo et  al., 1995; Tonetti et  al., 
2007). Depression impacts mood and cooperative social behavior both in the home 
and in school settings (Evans, 2003; Küller & Lindsten, 1992; Rohan et al., 2009; 
Tonetti et al., 2007). Further work to better understand the subsequent impacts on 
family interactions and processes is warranted, particularly as caregiver and sibling 
depression likely negatively impacts their social engagement with and responsive-
ness to the target child. Depression experienced by the target child is likely to rend 
them less responsive and engaged and less willing to seek out social interactions 
within their family environments. The resultant reduced and poorer quality sibling-
child and caregiver-child interactions likely negatively impact child and family 
members’ well-being and long-term socioemotional functioning. Furthermore, dis-
rupted sleep cycles and depression are both risk factors for poor quality sleep. Poor 
quality sleep reduces the energy caregivers, siblings, and target children have to 
engage in positive interactions with family members, interferes with patience, and 
makes it more challenging for family members to be attuned to the needs of those 
around them.

Some evidence in school and work environments in particular suggests impacts 
of temperature and climate control on child and adult functioning and learning, 
including mood, sociability, and school achievement (de Dear et al., 2015; Earthman, 
2004; Evans, 2006; Uline & Tschannen-Moran, 2008). Poor climate control also 
contributes to asthma and related health conditions, as well as the likelihood of 
children being sick in school and absent from school as a result of illness (Jackson 
et al., 2013). Poor climate control within home environments, although less studied, 
likely has similar impacts. In addition, poor climate control and a lack of adequate 
temperature control coupled with indoor air pollutants within home environments 
have a cumulative impact on child, sibling, and caregiver physical and mental health 
and well-being, including quality sleep (see also Evans, 2003, 2006). We also know 
that air pollution compounds temperature control challenges in indoor spaces and 
that household energy insecurity is associated with household food insecurity, child 
health, and psychological adjustment (Cook et al., 2004). Further work investigat-
ing the subsequent impacts on family interactions and processes is certainly war-
ranted, given the likely negative impacts of poor climate control coupled with food 
insecurity and energy insecurity on caregiver, sibling, and target child psychological 
distress and stress. The increased unpredictability and stress within home environ-
ments with poor climate control, coupled with increased irritability, might well lead 
to higher levels of conflict and the disruption of positive, sustaining family routines 
and rituals.
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Noise  The direct impacts of noise on individual children, siblings, caregivers, and 
teachers and the subsequent impacts on sibling-child, child-caregiver, and child-
teacher interactions have been far better studied than the impact of other physical 
environmental factors discussed thus far (for reviews, see Evans, 2003, 2006; Doan 
& Evans, 2020; Ferguson et  al., 2013; Whipple & Evans, 2022). Ambient noise 
(most often from transportation sources such as road traffic, public transit, or air-
planes) impacts infant, child, and adult executive functioning, short-term memory, 
auditory discrimination, reading, hyperactivity, inattention, motivation, task persis-
tence, perceived stress, and blood pressure. It also impacts annoyance, aggression, 
hostility, child academic achievement, behavioral conduct disorders, social adapt-
ability, and oppositional behaviors at home and at school. Although research on the 
impacts of noise on child and adult functioning in the Global South is more limited, 
findings to date demonstrate similar effects. These impacts are a result of both the 
aversive nature of chronic noise and its uncontrollability and unpredictability 
(Evans, 2006). Repeated exposures to uncontrollable and/or unpredictable events 
such as noise are stressful and can undermine motivation and task persistence, thus 
resulting in learned helplessness behaviors (Cohen et al., 1986; Evans & Stecker, 
2004; Hiroto, 1974).

Beyond the direct impacts of ambient noise in homes, schools, and neighborhood 
settings, noise indirectly impacts child functioning through altered caregiving and 
teaching behaviors and sibling interactions (Doan & Evans, 2020; Evans, 2006; 
Ferguson et  al., 2013; Whipple & Evans, 2022). In high noise schools, teachers 
report fatigue, annoyance, decreased outdoor activities, interruptions of teaching, 
and alterations in teaching methods to adjust for noise levels (Evans, 2006; Klatte 
et al., 2017). In high noise homes, caregivers are less attentive and responsive, par-
ents tend to engage in less verbal interaction with their children, and children tend 
to engage in less social interaction (Fiese et  al., 2015; Kirkorian et  al., 2009; 
Matheny Jr. et al., 1995; Pempek & Lauricella, 2017). Fatigue, physiological stress, 
lower parent efficacy, and direct interruptions of loud noise may lead to parents and 
teachers talking and reading less to children and being generally less responsive 
(see also Corapci & Wachs, 2002). These caregiver behaviors, combined with 
greater social withdrawal, poorer social skills, and decreased motivation and task 
persistence on the part of target children and their siblings, likely have cumulative 
impacts on the health and well-being of everyone in the household.

Noise can impact family interactions and processes by reducing interactions, by 
producing negative interactions, and by disrupting key family routines and rituals. 
In a related experimental study of the impacts of background television on caregiver-
child interactions, parents of 12-, 24-, and 36-month-old children were less respon-
sive when a television program was playing in the background (Kirkorian et al., 
2009). The quality of caregiver-child interactions was also reduced, even though 
overall child responsiveness was not impacted. This is particularly concerning given 
the positive impacts of active caregiver contingent responsiveness and engagement 
on the complexity of toddler play, as well as the length of time toddlers are able to 
sustain play episodes.
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In another experimental study, social interactions and communications during a 
family mealtime of families with at least one child aged 5 through 13 years were 
compared as a function of typical background noise or with continuous loud noise 
from an adjacent room (Fiese et al., 2015). Families exposed to loud background 
noise were more frequently distracted and engaged in fewer positive social interac-
tions. This work highlights the importance of understanding the role that noise and 
other forms of chaos play in disrupting valuable family routines and rituals.

Crowding  As with noise, there is a significant body of evidence to date document-
ing the direct influences of household crowding (typically measured as number of 
people per room) on child, adolescent, and adult physical and mental health and 
motor, cognitive, and socioemotional development and functioning across the 
Global North and South (Booth & Edwards, 1976; Doan & Evans, 2020; Edwards 
et al., 1994; Evans, 2006; Ferguson et al., 2013; Saegert, 1982; Wachs & Corapci, 
2003; Whipple & Evans, 2022). For children, crowding impacts psychological dis-
tress, blood pressure, infant psychomotor development, school achievement and IQ, 
time on task, joint attention, vocabulary, aggressive behaviors, behavioral adjust-
ment at school, learned helplessness behaviors, and social withdrawal. In consider-
ing these impacts on children and their families, it is also important to acknowledge 
that low-income and vulnerable children living in the Global North and the majority 
of children living in the Global South are more likely to live in crowded home envi-
ronments (Britto et  al., 2017; Evans et  al., 1998; Ferguson et  al., 2013; Jones 
et al., 2017).

Beyond the direct effects of crowding on children and adolescents, crowded con-
ditions result in psychological distress as a result of unwanted social interactions, 
resulting in social withdrawal on the part of target children, siblings, and caregivers 
within home environments and target children, peers, and teachers within school 
environments (see also Doan & Evans, 2020; Evans, 2006; Ferguson et al., 2013; 
Wachs & Camli, 1991; Whipple & Evans, 2022). This withdrawal disrupts socially 
supportive sibling-child, caregiver-child, peer-child, and teacher-child relation-
ships. In addition, caregivers demonstrate lower levels of child stimulation, respon-
siveness, and verbal interaction when operating within the same crowded spaces as 
their children (Evans et al., 1999; Wachs & Camli, 1991). For example, in a second-
ary data analysis of a longitudinal study, relationships between crowding, family 
socioeconomic status, and parents’ language diversity and verbal responsiveness to 
a target child aged 6–36 months were investigated (Evans et al., 1999). Crowding 
significantly predicted language diversity and parental verbal responsiveness, con-
trolling for socioeconomic status. In addition, parental verbal responsiveness medi-
ated the relationship between crowding and language diversity. These findings 
together suggest that, in more crowded homes, parents speak in less complex ways 
to their children, partly as a result of reduced verbal responsiveness to their chil-
dren’s behavior. This study thus demonstrates clear impacts of crowding on 
caregiver-child verbal interactions.

Crowding can disrupt children’s exploration and play, as well as their general 
engagement with both objects and people in their immediate environments (Ferguson 
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et  al., 2013; Heft, 1979; Liddell & Kruger, 1987, 1989). In addition, work with 
rodents shows long-term impacts of social crowding of pregnant females on pup 
birthweights and even later timing of puberty and reproductive behaviors, in addi-
tion to impacting parental responsiveness in the short term (Beery & Kaufer, 2015; 
see also Calhoun, 1962; Christian & LeMunyan, 1958; Harvey & Chevins, 1987). A 
recent investigation of 9-, 15-, and 36-month-old children living in the United States 
and the United Kingdom tested the potential mediating role of maternal responsive-
ness as a partial mediator of the relationship between residential crowding and child 
cognitive development (Evans et al., 2010). In the first study, 15- and 36-month-old 
infants living in higher residential density conditions had compromised current and 
future cognitive development. Further, when maternal responsiveness was added in 
the equation, cognitive development at 36 months was no longer predicted by either 
current (36-month-old) or past (15-month-old) residential density. In the second 
study of 9- and 36-month-old infants, although residential density at 36  months 
predicted child cognitive development, both with and without maternal responsive-
ness included in the model, adding maternal responsiveness significantly reduced 
the predictive power of residential density alone. Taken together, these studies dem-
onstrate strong evidence for the mediating role of maternal responsiveness in 
explaining the well-documented relationship between residential crowding and 
child cognitive development.

While there is clear evidence for the impacts of crowding on social interactions 
within the family and for the impact of social interactions within the family on child 
health and well-being, only a small number of studies have directly tested this com-
plete system. One interesting example comes from studying 10- to 12-year-olds and 
their families living in very crowded conditions in urban India (Evans et al., 1998). 
Household crowding was associated with behavioral adjustment at school, family 
conflict, lower levels of family support, learned helplessness for girls, and elevated 
resting blood pressure for boys. Importantly, these relationships were partially 
mediated by caregiver-child conflict. In this case, crowding may well have impacted 
both the parent and the child directly, thus influencing their interactions with each 
other and so indirectly impacting child health and well-being.

Another quasi-experimental study investigated associations between the level of 
crowding in participants’ home environments (people per room) and participant 
likelihood to seek support from a confederate and rate the confederate as supportive 
in stressful laboratory conditions (Evans & Lepore, 1993). In this way, researchers 
directly tested the hypothesis that people living in more crowded environments are 
more likely to socially withdraw and less likely to have positive social interactions. 
Indeed, people from more crowded households were less likely to seek social sup-
port, perceived that less social support was offered to them, and offered less social 
support when exposed to an individual in need of social support. The findings high-
light the impacts of crowding on social interactions within the home environment 
and provide an explanatory mechanism for the documented impacts of crowding on 
family interactions. They also highlight Bronfenbrenner’s insights regarding cross-
context influences of environments. Home crowding influenced behavior in the 
laboratory. With growing urbanization and a high percentage of low-income and 
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vulnerable children in the Global North and South spending much of their lives in 
crowded homes and schools, the importance of better understanding both the direct 
and indirect impacts of crowding on child health, well-being, and development is 
clear. Given the evidence thus far for key impacts of residential and school crowding 
on family interactions and processes, further work in this area is clearly warranted. 
This is an area where further thinking about the role of design in crowding and other 
environmental stressors may also yield potentially useful amelioration strategies 
where the removal of the stressor (e.g., not enough rooms for people) is not feasible. 
For instance, some work indicates that brighter light, views of nature, and opportu-
nities to at least momentarily remove oneself from social interaction reduce some of 
the adverse impacts of crowding (Rollings & Evans, 2019).

Chaos and Instability  Noise and crowding are two aspects of environmental 
chaos. Other frequently studied components of chaos in home, school, and child-
care environments include cleanliness, clutter, home traffic (frequency and predict-
ability of movement of people in and out of the residence), inconsistency, 
unpredictability, disorganization, and a general lack of routines (see Doan & Evans, 
2020; Evans & Wachs, 2010; Whipple & Evans, 2022). Food and health insurance 
insecurity can also contribute to household chaos. Settings that are unpredictable 
and unstructured might include few routines, and those routines that exist are likely 
to be interrupted and disrupted on a regular basis (Evans & Wachs, 2010; Weisner, 
2010). This facet of chaos likely plays a key role in the negative impacts of chaos on 
child and family health and well-being, as chaotic environments interfere with 
effective proximal processes (Bronfenbrenner & Evans, 2000; Evans & Wachs, 
2010; Fiese, 2006). Chaos negatively impacts child, adolescent, and adult physical 
and mental health and motor, cognitive, and socioemotional development and func-
tioning (Andrews et al., 2021; Doan & Evans, 2020; Evans & Wachs, 2010; Ferguson 
et al., 2013; Fiese & Winter, 2010; Marsh et al., 2020; Wachs & Corapci, 2003; 
Whipple & Evans, 2022). Specific direct impacts on children and adolescents 
include poorer executive function, language development, self-regulation, behav-
ioral control, and ability to understand social cues and higher levels of psychologi-
cal distress, learned helplessness, depression, anxiety, aggression, and internalizing 
and externalizing behavioral problems.

The majority of work to date on both direct and indirect impacts of chaos on 
child health and well-being has been conducted in the Global North (Ferguson 
et  al., 2013; Weisner, 2010). However, the extant research to date in the Global 
South documents similar impacts of chaos on health and socioemotional develop-
ment and functioning (Akram & Shamama-tus-Sabah, 2020; Shamama-tus-Sabah 
et al., 2011; Shamama-tus-Sabah & Gilani, 2010; Wachs & Corapci, 2003; Weisner, 
2010). Relatedly, although research on the impacts of residential mobility on chil-
dren growing up in the Global South is quite limited, the work to date documents 
negative cognitive and socioemotional impacts on children and families (Bartlett 
et  al., 1999; Dizon & Quijano, 1997; see also Bures, 2003; South et  al., 2005). 
Residential mobility in the Global North has demonstrated impacts on academic 
achievement, psychological adjustment, and socially supportive peer relationships 
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(Jelleyman & Spencer, 2008; Oishi, 2010). Given high levels of residential mobility 
among low-income families living in urban areas in the Global South (Bartlett et al., 
1999; Chatterjee, 2007), further work is clearly warranted. This being said, in both 
defining chaos and evaluating its impacts on child and family well-being, it is essen-
tial to consider potential variations in individual and family perceptions and experi-
ences of chaos within various cultural contexts (Weisner, 2010). It is thus most 
important to consider the ways in which chaotic settings interfere with the suste-
nance of family routines and rituals that contribute to individual and family well-
being in various contexts across the globe.

Given the nature of household chaos, a reasonable body of research over the past 
two decades has directly evaluated its impacts on family interactions and processes, 
with the majority of this work focusing on parenting in chaotic environments. 
Household chaos is associated with increased caregiver-child conflict, punitive and 
harsh parenting behaviors, and paternal hostility towards the child. Household 
chaos is associated with decreased caregiver-child closeness, supportive authorita-
tive parenting, parental emotional availability and support, parental responsiveness, 
parental promotion of child exploration and play, parental stimulation (linguistic 
and object-directed), and parental efficacy (for recent reviews, see Ackerman & 
Brown, 2010; Doan & Evans, 2020; Evans & Wachs, 2010; Marsh et  al., 2020; 
Whipple & Evans, 2022). However, less work has specifically studied the impacts 
of household chaos on family processes, including impacts on the construction of 
family time (including routines and rituals), the disruption of family activities 
(including routines), and family meaning making (including both the establishment 
and maintenance of family rituals and the meanings created out of disruption and 
unpredictability; Fiese et al., 2006; Fiese & Winter, 2010). Further work to investi-
gate the specific mechanisms by which chaos impacts family interactions and pro-
cesses, and subsequent child health and well-being consequences, is warranted, 
particularly in the Global South.

Several recent studies have directly tested the mediating and/or moderating role 
of parenting behaviors and other components of family interactions in the relation-
ships between household chaos and child health and well-being. The interrelation-
ships between first grade (6 or 7  years of age) child conduct problems and 
callous-unemotional behaviors; parenting behaviors at 2, 6, 15, 24, and 36 months 
of age; and household chaos (disorganization and instability) were assessed at the 
same time points among non-urban lower-income US families (Mills-Koonce et al., 
2016). Associations between child conduct problems and callous-unemotional 
behaviors and both family socioeconomic status (as measured by family income and 
parental education) and household chaos were mediated by parenting behaviors, 
specifically maternal sensitive behaviors and harsh-intrusive parenting behaviors.

In another study of parenting behaviors, household chaos, and early child devel-
opment using the same sample, researchers evaluated whether household chaos, as 
measured at 2, 6, 15, 24, and 36 months of age, predicted behavioral regulation in 
kindergarten and whether parent responsivity and acceptance during the first 3 years 
of life mediated these relationships (Vernon-Feagans et al., 2016). Researchers also 
investigated whether parenting might be a partial mediator between household 
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chaos and child executive function at 3 and 5 years of age. One component of house-
hold chaos, disorganization (but not household instability), during the first 3 years 
of life indirectly impacted child executive functioning at 3 and 5  years of age 
through direct impacts on parenting responsivity and acceptance. These associa-
tions remained beyond the impacts of family socioeconomic status. A body of con-
trolled experimental research with rodents and non-human primates similarly 
demonstrates the negative impacts of chaotic environments (created through varia-
tions in foraging demand or food availability) on parent (maternal) behaviors, spe-
cifically maternal contingent responsiveness, as well as subsequent impacts on their 
offspring’s behavior (see, e.g., Coplan et al., 2017). These variations in both parent 
and child behavior are accompanied by parallel changes in the functioning of the 
HPA axis, in other words, both short- and long-term changes in the biological 
response to stress (Coplan et al., 2017). Further work with humans is warranted to 
better understand the specific mechanisms underlying the impacts of household 
chaos on family interactions and processes, and specifically short- and long-term 
impacts on parent, sibling, and target child stress systems.

Beyond residential chaos, housing instability and subsequent residential mobil-
ity interfere with social support within home environments (Marcal, 2021). 
Importantly, a change in household residence is frequently accompanied by a 
change in school. In one investigation of the relationships between housing security 
and parenting behaviors, researchers tested a series of direct and indirect pathways 
between housing insecurity and adverse parenting behaviors towards adolescents, 
considering the potential mediating roles of parenting stress and maternal depres-
sion (Marcal, 2021). Housing insecurity was significantly associated with increased 
parenting stress and maternal depression, and parenting stress – but not maternal 
depression – was significantly associated with adverse parenting behaviors. Finally, 
housing insecurity was not directly associated with adverse parenting. Thus, parent-
ing stress mediated the relationship between housing insecurity and maternal 
adverse parenting behaviors.

In future work investigating the impacts of residential chaos, housing instability, 
and residential stability, it is important to consider variations in residential and care-
giving models across global contexts. For example, in much of the Global South, 
children have multiple primary caretakers, potentially living in multiple households, 
across both shorter (weeks) and longer (months, years) time spans (Weisner, 2010). 
In such contexts, careful consideration must be given to defining relevant caregiv-
ers, siblings, and residential contexts for a target child. The same may be true for 
many families in the Global North as well, particularly but not exclusively in 
migrant and immigrant communities. Indeed, in such communities, children may 
move multiple times across regions and countries over the span of months and 
years. Defining relevant residential contexts at different points across time and 
development is thus essential if we are to understand the lived experiences of global 
children and their families.

Housing Quality  Housing quality, including structural quality; maintenance; the 
availability of amenities such as running water, electricity, and heating; and the 
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existence or absence of physical hazards, has demonstrated impacts on child, ado-
lescent, and adult physical and mental health and well-being (Cook et al., 2004; 
Evans, 2003, 2006; Evans et al., 2003; Ferguson et al., 2013; Jones et al., 2017; 
Wells & Harris, 2007). Importantly, though, much of this work has not disentangled 
the direct impacts of individual components of the home environment, including 
both physical and psychosocial components. More extensive work in the Global 
South is also warranted, particularly given the greater degree of heterogeneity in 
housing quality throughout many lower-income countries. A recent eight-site study 
of mothers and infants in Bangladesh, India, Nepal, Pakistan, Brazil, Peru, South 
Africa, and Tanzania documented both the usefulness of adapting the HOME scale 
(Bradley et al., 2003; Bradley & Caldwell, 1984) for use across diverse contexts in 
the Global South and the possibility of evaluating the impacts of specific compo-
nents of the HOME scale (including identifying a subset of items focused on key 
aspects of the physical environment; Jones et al., 2017). In addition, some limited 
work in the Global South documents the potential impacts of the availability of 
learning materials and resources such as writing materials and books, as well as 
electricity, running water, a radio, television, and a transportation vehicle, on chil-
dren’s cognitive functioning and play (Ferguson, 2008; Gauvain & Munroe, 2009; 
Hamadani et al., 2010). Clearly further work disentangling the impacts of specific 
components of the physical home environment on child health and well-being is 
warranted.

Beyond the direct impacts of housing quality and the availability of resources 
within the home environment, housing quality can remove or attenuate the function 
of home as a restorative environment for children and their families. Chaos within 
the home environment, coupled with exposure to indoor toxins and pollutants, fur-
ther attenuates the ability of home to function as a positive, restorative space. 
Although direct work assessing these interrelationships is needed, there is reason-
able evidence that adults living in poor quality housing have higher levels of psy-
chological distress, with a limited number of longitudinal studies indicating that 
these impacts are directional (Evans et al., 2001; Wells & Harris, 2007; Wells & 
Moch, 2003). There is also some evidence that poor quality housing results in social 
withdrawal (Wells & Harris, 2007). Research documenting the impacts of housing 
type (especially high-rise dwelling) similarly suggests that social withdrawal and 
parental limitations of child play negatively impact child cognitive development and 
socioemotional functioning (Evans, 2003, 2006). Given the known impacts of adult 
psychological distress and social withdrawal on child health and well-being, it is 
certainly conceivable that housing quality would impact family interactions and 
processes. Furthermore, housing quality impacts parents’ restriction and control of 
children’s play environments, thus again likely impacting child health and develop-
ment (Ferguson et al., 2013; Gauvain & Munroe, 2009). Furthermore, it is likely 
that the constant challenge of dealing with a poor quality residential environment, 
including exposure to toxins and hazards, contributes to parental anxiety and worry, 
thus further impacting caregivers’ time and ability to engage in positive interactions 
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with target children, their siblings, and other adult members of the household. 
Clearly further work in this area is warranted.

�Extensions of Home

Beyond the impacts of the immediate home environment on child and family health 
and well-being, we discuss the neighborhood, play spaces, afterschool programs, 
and youth centers as extensions of home in which children spend a significant per-
centage of time on a regular basis. For infants and young children, play spaces 
including parks and playgrounds and other safe, potentially green play spaces are 
particularly important to consider. It is also worth noting that children are most 
likely to occupy these spaces in the company of a caregiver and/or potentially one 
or more siblings. For elementary and middle school children, parks, playgrounds, 
and other play spaces continue to be important, although at these ages children may 
occupy the spaces without caregivers and/or siblings. Afterschool settings become 
more important at this age. Finally, in adolescence, multiple neighborhood spaces 
may become salient, with youth centers being particularly important indoor spaces. 
These spaces are typically not simultaneously occupied by caregivers, although of 
course other adults and potentially older siblings may be present. In this section, we 
discuss some of what is known of the impacts of these settings on child health and 
well-being, with a focus on impacts on family interactions and processes when 
possible.

Neighborhood  Neighborhood quality is associated with child, adolescent, and 
adult health and well-being and child cognitive and socioemotional development 
(Christian et  al., 2015; Diez Roux & Mair, 2010; Evans, 2003, 2006; Ferguson 
et  al., 2013; Leventhal & Brooks-Gunn, 2000). However, typically, measures of 
neighborhood quality focus on social factors, principally SES, with scant attention 
paid to impacts of specific neighborhood physical features such as traffic, housing 
dilapidation, vacancies, and access to natural features. Because neighborhood qual-
ity is strongly associated with inhabitants’ SES, the direct effects of key compo-
nents of neighborhood physical quality on child health and well-being are unclear. 
Yet, poor quality neighborhoods, those with high levels of air and water pollution, 
poor sanitation, high housing density, high noise, high traffic, limited street lighting, 
and limited access to open green spaces, safe play spaces, and grocery stores, are 
common for BIPOC children in the Global North and for the majority of children 
growing up in the Global South (Bartlett, 1999; Chawla, 2002, 2015; Evans, 2004, 
2006; Ferguson et al., 2013; Hardoy et al., 2001; Kruger & Chawla, 2002; Leventhal 
& Brooks-Gunn, 2000). Thus, examining the unique influences of key aspects of the 
physical neighborhood environment on child, adolescent, and adult health and well-
being is essential to better understanding the contexts in which children and families 
live their lives (Villanueva et al., 2016).
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A small number of studies have demonstrated direct impacts of poorer physical 
quality neighborhoods on child health and development, independent of family 
SES. For example, 9- to 11-year-olds living in poorer physical quality neighbor-
hoods had higher levels of psychological distress, independent of family SES 
(Homel & Burns, 1989). In this work, however, individual measures of key aspects 
of the physical environment were not available. Some limited work has considered 
proximity to street traffic and found that this variable is independently correlated 
with pediatric injury risk, reduced interactions with neighbors, restrictions in out-
door play, and smaller social networks for young children (Aarts et  al., 2012; 
Appleyard & Lintell, 1972; Hüttenmoser, 1995; Macpherson et al., 1998; see also 
Christian et al., 2015 for a recent review). In addition, it is known that the general 
safety and walkability of neighborhoods impact child and adult physical activity 
and social interactions and thus their cognitive and socioemotional functioning 
(Alparone & Pacilli, 2012; Carlson et al., 2015; Giles-Corti et al., 2009; Villanueva 
et al., 2016). Child physical activity is partly impacted by parental restrictions on 
play resulting from fear of crime within the neighborhood.

In considering the impacts of the neighborhood physical environment on family 
interactions and processes, interestingly, the most expansive work to date on the 
impacts of the neighborhood physical environment on child health and development 
explicitly assesses relationships between parents’ perceptions of neighborhood 
safety and children’s socioemotional development and health (Christian et al., 2015; 
Edwards & Bromfield, 2009; Evans, 2006; Fan & Chen, 2012; Ferguson et  al., 
2013). It should be noted, however, that to date this work looks primarily at associa-
tions between variables and does not assess the underlying mechanisms behind 
these associations.

In a large study of 4983 Australian children aged 4 to 5 years living in 257 neigh-
borhoods, children’s conduct problems were associated with four dimensions of the 
neighborhood: neighborhood socioeconomic status, neighborhood safety, neighbor-
hood cleanliness, and neighborhood belonging (parents’ trust of neighbors, a sense 
of identity with the neighborhood, how well informed they were about local affairs, 
and knowledge about where to find information about local services; Edwards & 
Bromfield, 2009). Additionally, relationships between neighborhood socioeco-
nomic status and children’s conduct problems were mediated by parent perceptions 
of neighborhood safety and neighborhood belonging; associations between neigh-
borhood safety and conduct problems were mediated by neighborhood belonging. 
Child pro-social behavior was directly associated with parent perceptions of neigh-
borhood cleanliness and neighborhood belonging.

In a study of factors impacting fifth grade children’s walking to school in various 
neighborhoods, parents and children typically agreed on walking barriers. Although 
in less walkable communities, parents perceived more walking barriers than their 
children did (Napier et al., 2011). The frequency of walking to school was impacted 
by both child and parent perceptions of walking barriers and proximity to school. 
Importantly, walking to school had positive impacts on child BMI.

Beyond parents’ perceptions of neighborhood environments, in UNESCO’s 
Growing Up in Cities project (Chawla, 2002), 10- to 15-year-olds growing up in 
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South Africa (Kruger, 2002), India (Bannerjee & Driskell, 2002), and Argentina 
(Cosco & Moore, 2002) identified a number of key aspects of their neighborhood 
environments that impacted their play and other peer interactions, including high 
traffic, litter, poor sanitation, and a lack of open green spaces. Resource availability 
becomes important for adolescents as they look for nearby job, internship, and other 
training and networking opportunities as part of their continued education and pro-
fessional development. Access to safe, green play spaces is important for peer inter-
actions across the lifespan. We discuss play spaces, afterschool programs, and youth 
centers in more depth below.

Play Spaces  Safe accessible play spaces, including parks, playgrounds, public 
school yards, and other areas within children’s neighborhoods are important set-
tings for child play and other caregiver-child, sibling-child, and peer interactions. 
Children growing up in the Global North and South indicate a preference for and 
engage in more complex play in safe, green play spaces (Bartlett et al., 1999; Evans, 
2006; Ferguson et  al., 2013; Gill, 2014; Loebach & Cox, 2020; Maxwell et  al., 
2008; van Dijk-Wesselius et al., 2018). The most positive of these types of spaces 
include spaces with places to sit, spaces where children can gather away from adult 
monitoring, spaces that provide safety and distancing from traffic and noise, spaces 
with natural elements, and spaces with physical characteristics and materials condu-
cive to play, particularly when there is some gradient of opportunity to test out 
physical and cognitive competencies.

Natural settings positively impact both children and adults by serving a restor-
ative function in the face of chronic stress and cognitive fatigue (Kaplan & Kaplan, 
1989; Kaplan & Talbot, 1983) while also providing opportunities for positive social 
engagement and more complex forms of motoric and social play (Evans, 2006; 
Faber Taylor et al., 1998; Fjørtoft, 2004; Heft, 1988; Kyttä, 2002, 2004). Safe green 
play spaces have positive impacts on children’s executive functioning, including 
attentional processes and emotional self-regulation (Faber Taylor et al., 2002; Kuo 
& Faber Taylor, 2004; Wells, 2000), academic achievement (Bell & Dyment, 2008; 
Evans, 2006; van Dijk-Wesselius et  al., 2018), general well-being (Hattie et  al., 
1997), and responses to stressful life events (Wells & Evans, 2003). Children also 
engage in greater levels of physical activity in safe green play spaces, thus posi-
tively impacting physical and mental health (Evans et  al., 2010; Evans et  al., 
2012a, b).

There is limited direct evidence for the impacts of safe, accessible play spaces on 
family interactions and processes, although it is important to note that these are 
common places of sibling-child, peer-child, and, for younger children, caregiver-
child interaction. Thus, the positive impacts on children documented here should 
apply to all children and adults interacting within these spaces. Additional work 
with adults documents positive impacts of natural environments on collective effi-
cacy (Cohen et al., 2008), adult physiological stress responses (see Evans, 2003), 
and cognitive fatigue (Evans, 2003, 2006), all with known positive impacts on adult 
mood, well-being, social engagement, and responsiveness. Furthermore, although 
little work has directly studied child-child interactions in play settings, particularly 
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in light of the impacts of child health and well-being, it is likely that these interac-
tions play a key role in children’s experiences of all types of play spaces (Ferguson 
et al., 2017; Loebach & Cox, 2020).

A number of recent studies have sought to better understand parent perceptions 
of neighborhood play and related spaces and subsequent impacts on children’s 
engagement in these spaces (Villanueva et al., 2016). Although these studies do not 
directly assess family interactions or processes, they provide insight into potential 
influences on family interactions within child play spaces. For example, in a study 
of relationships between the physical activity of 6- to 11-year-old children and a 
caregiver’s perceptions of their neighborhood environments, children’s physical 
activity was correlated with parent perceptions of proximity of play areas (to home) 
and street connectivity (Tappe et al., 2013). Parents’ perceptions of neighborhood 
safety and the availability of walking and cycling facilities were positively associ-
ated with parent-reported child activity levels in public spaces such as parks. 
Importantly, within this age range, children may have limited opportunities to access 
public play and activity spaces within their neighborhoods without the presence of 
a caregiver or possibly an older sibling. Thus, parents’ perceptions and availability 
both impact children’s opportunities for play and engagement in natural and other 
public play spaces within their neighborhood environments (see also Loebach 
et al., 2021).

Afterschool Programs and Youth Centers  Afterschool programs and youth cen-
ters (including identity spaces, community spaces, and spaces for community 
action, internships, and work and college preparation) are an important extension of 
home environments for children in elementary through high school. Importantly, 
given the amount of time children might spend in these settings, the quality of the 
physical environment (toxins and pollutants, pesticides, temperature and lighting, 
noise, crowding, chaos, structural quality, presence or absence of safe, potentially 
green play and interaction spaces) in these spaces likely has similar impacts as those 
documented above for home environments.

Afterschool programs and youth centers are important spaces for peer-child and, 
potentially, sibling-child interactions. Although primary caregivers are unlikely to 
spend much time in these spaces, there is also potential for child-adult interactions 
beyond those with children’s primary caregivers. Documented impacts of the physi-
cal environment on children and adults are thus likely to also impact children indi-
rectly through their impacts on other children and adults operating within these 
settings on a regular basis.

Youth intervention work led by adults in collaboration with youth frequently 
focuses on place making, community action work, and youth identity within and 
beyond structured youth centers (see, e.g., Chawla, 2002; Jo et al., 2018; Kruger, 
2002; Loebach et al., 2020; Prince, 2014). Work in this area is still limited, but has 
significant potential for better understanding adolescent health and well-being. 
Particular areas of interest might include further exploration of the balance between 
adolescent needs for autonomy and identity development apart from parents along 
with needs for supportive monitoring and collaborative self-regulation.
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A recent relevant study employed a place-based approach to investigate the 
urban experiences of 1341 Finnish and Japanese fifth and eighth grade children 
residing in Helsinki and in Tokyo (Kyttä et al., 2018). As expected, in both contexts, 
children’s independent mobility within urban spaces outside of direct adult supervi-
sion was highly relevant to them. Beyond independent mobility, however, affor-
dances for safe play, time in nature, movement, exploration, and time meeting 
friends were highlighted across contexts. Children also highlighted negative affor-
dances of some less child-friendly urban spaces, including areas they identified as 
dangerous, dirty, noisy, hectic and crowded, and boring; places where children were 
not welcomed; and, importantly in the context of the current chapter, places parents 
did not allow them to be. High traffic areas received particularly negative ratings. 
Clearly, further collaborative work with children across global contexts to better 
understand the direct and indirect impacts of varying physical environments on their 
health and well-being would be valuable.

�Beyond Home

Beyond immediate home environments, two additional settings that have significant 
direct and/or indirect impacts on child health and well-being through their impacts 
on family interactions and processes are target child and sibling school and child-
care settings and caregiver and sibling work settings. Many of the physical environ-
ment characteristics discussed thus far, including toxins and pollutants, pesticides, 
temperature and lighting, noise, crowding, chaos, and structural quality, have docu-
mented impacts on child and adult health and well-being. In addition, we discuss the 
limited work to date on the impacts of these settings on family interactions and 
processes.

School and Childcare  As is the case for afterschool programs and youth centers, 
children spend a significant portion of their time in school and childcare facilities. 
Thus, the same characteristics of the home physical environment likely have similar 
direct and indirect impacts on children through their impacts on siblings, peers, and 
caregiving adults operating within these environments (for reviews, see Evans, 
2006; Ferguson et al., 2013; Glewwe et al., 2013; Higgins et al., 2005; Irwin et al., 
2007; Riddell, 2008). Research in childcare and school settings shows direct impacts 
of temperature control (Cash, 1993; Earthman, 2004), air quality (Chithra & 
Madanayak, 2018; Earthman, 2004), natural lighting (Heschong, 1999), noise 
(Klatte et  al., 2017; Werner et  al., 2015), and class size (Ehrenberg et  al., 2001; 
Greenwald et  al., 1996) on academic achievement; direct impacts of childcare 
crowding on attentional processes (Maxwell, 1996); and direct impacts of class-
room crowding on child off-task time (Krantz, 1974), attention, aggression, and 
other classroom behaviors (Evans, 2006; Grantham-McGregor et al., 1998).

There is also a reasonable body of research documenting the impacts of poor 
quality school buildings on teacher attitudes, behaviors, and performance (Buckley 
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et al., 2004; Uline & Tschannen-Moran, 2008), as well as on teacher retention and 
attrition (Buckley et al., 2004). The physical environment factors measured include 
air quality, temperature, natural light, and noise. These factors impact teachers’ 
health, perceived health, and physiological stress levels (Buckley et al., 2004), as 
well as their responsiveness to children. Given the known impacts of teacher respon-
siveness, commitment, and collegiality on student achievement (e.g., Hoy & Sabo, 
1997), it is likely that poor quality school environments negatively impact relevant 
teacher-child interactions that in turn negatively impact child health and well-being. 
Teacher turnover is higher in poor quality school environments, and teacher atti-
tudes towards their job are more negative. Both factors likely have impacts on child-
teacher interactions and subsequent impacts on child health and well-being.

In considering the impacts of the physical environment of schools and childcare 
facilities on target children, siblings, and adult teachers and caregivers, it is impor-
tant to note that a significant percentage of school buildings and grounds across the 
Global North and South are in disrepair (Glewwe et  al., 2013; Riddell, 2008; 
UNICEF, 2010; von Ahlefeld, 2007). Rural schools in the Global South in particular 
are unlikely to have finished flooring, electricity, water, and basic sanitation facili-
ties (UNICEF, 2010). Clearly, such environments are not conducive to effective 
teaching, learning, and social interactions between children and between children 
and their teachers. Furthermore, climate change-related natural disasters such as 
extreme storms and flooding often interrupt school attendance, and in the Global 
South, such residential and school displacements may be permanent (Bartlett, 
2008). Thus, further work investigating specific direct and indirect impacts of key 
components of childcare and school physical environments on children is needed.

The impact of redesigning (greening) a rural Austrian middle school schoolyard 
was investigated using a quasi-experimental design (Kelz et al., 2015). The purpose 
was to investigate the impact on middle school children’s pre- and post-redesign 
executive functioning, psychological well-being, physiological stress, and percep-
tions of the schoolyard as restorative. Comparisons of child measures pre- and post-
redesign were made for children attending control schools that did not undergo a 
redesign. Clear positive impacts of the schoolyard redesign were found on physio-
logical stress and psychological well-being, but not on executive functioning. 
Children’s perceptions of the restorative value of the schoolyard also increased.

A longitudinal intervention study in the Netherlands assessed both direct and 
indirect impacts of greening schoolyards on 7- to 11-year-old children’s apprecia-
tion for the play space, physical activity, attentional restoration after recess, socio-
emotional well-being, and social orientation towards peers (Van Dijk-Wesselius 
et al., 2018). Both individual and peer interaction impacts were found. Specifically, 
greening schoolyards positively impacted children’s appreciation for the play space, 
increased physical activity for girls, and improved performance on attentional tasks 
post-recess. In addition, children reported higher levels of social support and fewer 
peer problems. Younger children had a more positive prosocial orientation immedi-
ately after recess in green spaces. These findings demonstrate the potential impacts 
of access to green play spaces in school environments on peer-child interactions and 
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suggest potential impacts of similar environments beyond school settings on sibling-
child interactions as well.

Another study investigated the factors underlying the impacts of the school phys-
ical environment on children’s school achievement, specifically associations 
between middle school teachers’ ratings of the quality of school facilities, resource 
support, and school climate and student academic achievement (Uline & Tschannen-
Moran, 2008). The quality of school facilities was associated with student achieve-
ment. Importantly, they also found that school climate (e.g., teacher professionalism, 
community engagement) mediated the relationship between the quality of the 
school facilities and student achievement.

Work  Children’s caregivers and, to a lesser extent, older siblings spend a signifi-
cant percentage of their time in work environments outside of the child’s direct 
experience. Extensive research over the last several decades has documented 
impacts of work environments on adult physical and mental health (Kuper & 
Marmot, 2003; Repetti et al., 2009). In addition, there is growing evidence for the 
impacts of work stress and other aspects of caregivers’ work lives on their interac-
tions with family members within their households, especially immediately after 
work (Repetti et al., 2009; Repetti & Wang, 2010). This stress, frequently stemming 
from work overload and/or negative interactions with supervisors and coworkers, 
might result in social withdrawal (and thus reduced social interactions and emo-
tional responsiveness to family members), higher levels of family conflict, and 
lower levels of warmth and acceptance. These impacts have been demonstrated in 
parent-parent interactions and in caregiver-child interactions from preschool 
through adolescence. Also, more negative workplace environments for parents of 
infants predict higher levels of negative parenting behaviors and lower levels of 
positive parenting behaviors (Costigan et al., 2003).

Beyond workplace stress, the level of autonomy and cognitive complexity of 
parents’ jobs is associated with parenting practices. Parents employed in positions 
with more autonomy and greater complexity demonstrate less restrictive and less 
direct parental control, less authoritarian and harsh parenting, and greater parental 
acceptance, warmth, and responsiveness (Greenberger et al., 1994; Grimm-Thomas 
& Perry-Jenkins, 1994; Mason et al., 1994; Parcel & Menaghan, 1993; Whitbeck 
et al., 1997). However, what is driving these associations is unclear in that parents 
with particular characteristics might both seek out and be well qualified for posi-
tions with greater autonomy and cognitive complexity.

Additional aspects of work environments that have demonstrated impacts on 
family interactions and processes include time at work, work hours in relation to 
children’s school and childcare hours, predictability of work schedules, and job loss 
and unemployment (Repetti & Wang, 2010; Roeters et al., 2010). All of these fac-
tors have shown or have potential to demonstrate impacts on both the quantity and, 
more importantly, the quality of time families spend together. Unpredictable work 
hours, nonstandard work hours, time at work, and longer commutes impact family 
opportunities to engage in important routines and rituals, such as family mealtimes 
(see also Ferguson & Evans, 2019; Fiese, 2006; Fiese & Winter, 2010), and job loss 
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and unemployment can impact family stability and overall functionality. Commuting 
stress also has direct impacts on adult mental health and thus likely impacts 
caregiver-child interactions post-work (Wener & Evans, 2011). Commuting can be 
particularly stressful for persons with childcare responsibilities because they are 
under greater time pressure to pick up children and complete household chores 
(Feng & Boyle, 2014; Wener & Evans, 2011). Further research to better understand 
the mechanisms underlying work impacts on family interactions and processes is 
clearly warranted (Repetti & Wang, 2010).

�Cumulative Environmental Risks and Vulnerable Families

As has been documented in this chapter, the physical environment exerts both direct 
and indirect effects on children and their families over time, impacting multiple 
components of child health and well-being through direct impacts on the child and 
through impacts on family interactions and processes. It is rarely the case that an 
individual child or family is only exposed to one physical environment risk factor, 
for example, crowding, independent of other risk factors such as noise, chaos, and 
air pollution. Indeed, low-income children and families; BIPOC children; immi-
grant, refugee, unhoused, and otherwise displaced children; and children growing 
up in the Global South are disproportionately more likely to be exposed to multiple 
physical environment risk factors at a given point in time, as well as more likely to 
be exposed to multiple risk factors over time (Evans, 2006; Evans et al., 2012a, b; 
Evans et  al., 2013; Evans & English, 2002; Ferguson et  al., 2013; Ferguson & 
Evans, 2019). It is for this reason that a bioecocultural approach based on 
Bronfenbrenner’s bioecological model (see Fig. 7.1) can help us to better under-
stand the multiple intersecting and cumulative impacts of poor quality physical 
environments on children and their families over time.

Child and family exposure to multiple risk factors can have cumulative impacts 
on family interactions and processes through several pathways (Doan et al., 2012; 
Evans et al., 2013; Evans & English, 2002; Evans & Kim, 2013). Vulnerable chil-
dren and families typically have higher exposure to cumulative risks across multiple 
physical settings while also having lower exposure to positive environments that 
might ameliorate some of these negative effects – a double jeopardy (Evans, 2004; 
Ferguson & Evans, 2019). Furthermore, all members of vulnerable households, 
including target children, their siblings, and their caregivers, likely have increased 
vulnerability to the impacts of negative physical environments as a result of prior, 
potentially chronic, undernutrition, compromised immune systems via hyper-
inflammatory responses resulting from asthma and other chronic health conditions, 
and higher allostatic loads resulting from chronic stress. Taken together, multiple 
cumulative risk factors for individual family members within vulnerable families 
result in fewer positive caregiver-child and sibling-child interactions, a greater num-
ber of negative family interactions, and the disruption of effective proximal 
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processes as a result of chaotic living situations (Evans et al., 2013; Ferguson & 
Evans, 2019).

It should also be noted here that the number and type of cumulative risks experi-
enced by individual children and their families within and beyond their household 
environments might vary significantly across and within contexts. Thus, although 
the extant research in the Global South to date overall demonstrates similar impacts 
of individual components of the physical environment on child, adolescent, and 
adult health and well-being, the cumulative experiences of children and their fami-
lies growing up in diverse global contexts might vary considerably. Thus, ongoing 
work to effectively study the multiple intersections of cumulative risks and protec-
tive factors across multiple global contexts is essential.

�Limitations and Future Directions

In this chapter, we discuss some of the impacts of the physical environment (toxins 
and pollutants, food and water insecurity, lighting and temperature, noise, crowd-
ing, chaos, and housing quality) on the family interactions and processes of children 
and adolescents within home environments. In addition, we discuss these and other 
key physical environment influences on caregiver-child, sibling-child, and peer-
child interactions in settings that are extensions of home, including the immediate 
neighborhood, play spaces, afterschool sites, and youth centers. Finally, we discuss 
two types of setting beyond home that are occupied by the child, siblings, and/or 
caregivers for a significant percentage of time, namely, child and sibling school and 
childcare settings and sibling and parent work settings. Where possible, we docu-
ment the impacts of the physical environment on family interactions and processes, 
noting impacts on parenting practices, attachment, caregiver-child relationships and 
interactions, sibling relationships, family routines and rituals, family conflict, inter-
personal aggression, child maltreatment, and social support (including social capital 
and social networks).

Our review has documented extensive impacts of the physical environment on 
child health and well-being, including physical and mental health, physiological 
stress, and socioemotional and cognitive development and functioning. In addition, 
there is growing evidence for the impacts of the physical environment on family 
interactions, and particularly on parenting practices and caregiver-child interac-
tions. There is also an emerging literature investigating the impacts of the physical 
environment on key family processes, including routines and rituals such as family 
mealtimes. Nevertheless, the majority of this work to date has studied urban chil-
dren and families living in the Global North. In addition, although a significant body 
of work to date has investigated the impacts of the physical environment on low-
income children, less is known for BIPOC children, as well as immigrant, refugee, 
unhoused, and otherwise displaced children. Furthermore, much of the extant work 
looks at the impacts of individual contributing factors, yet we know that vulnerable 
children and families face multiple cumulative risk factors, and a smaller number of 
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protective factors, within their home, neighborhood, school, afterschool, play, and 
work environments. Finally, research investigating resilience in the face of chal-
lenging physical environments tends to focus on personal rather than family and 
community factors without sufficient considerations of promotive environmental 
conditions that might protect or buffer children and families against otherwise nega-
tive physical environments (Masten, 2001). Where this work exists, there is limited 
consideration of large-scale, macro-events and processes that have the potential to 
significantly disrupt family interactions and processes on both a short- and long-
term basis. These include immigration and forced migration, climate change and 
natural disasters, and health pandemics, many of which co-occur for vulnerable 
families.

A recent evaluation of the progress to date on the Sustainable Development 
Goals impacting early childhood makes the case for establishing interventions that 
are shown to be successful, smart, and sustainable (Britto et  al., 2017). In other 
words, the implementation of multi-sectoral interventions that are focused on nur-
turing care, or a stable physical and social environment that meets children’s health 
and nutrition needs, provides protections from threats and creates opportunities for 
positive interactions and learning for children, caregivers, and families.

It is essential to consider the impacts of multiple risk factors associated with fam-
ily poverty, including stress and chaos, on effective proximal processes. Proximal 
processes are defined as regularly occurring, sustained reciprocal interactions 
between the developing child and the persons, objects, and symbols within their 
immediate physical and social context, including caregivers and siblings within 
home environments (Ferguson & Evans, 2019). Several potential intervention strat-
egies for families are recommended, including Community Adventure Play 
Experiences (CAPEs; CDI, 2021; Ferguson et al., 2017) and community-based fam-
ily literacy programs. Family literacy programs and CAPEs (temporary play spaces 
within children’s own communities that engage them in interactive play with recy-
cled and natural materials, ideally within natural settings) have the potential to 
increase positive social interactions between vulnerable children, peers, siblings, 
and their adult caregivers at low or no cost. When these types of programs are truly 
community-based and participatory, they have the potential of empowering all fam-
ily members to actively combat the negative impacts of poor quality physical and 
social environments in their homes, neighborhoods, and schools through direct, sus-
tainable, and low-cost community action. Furthermore, they provide an opportunity 
for the establishment of family routines and rituals around shared play, child-
directed play, and shared book reading.

Beyond family- and community-level interventions, macro-level interventions 
that both support positive family interactions and the effective establishment of sup-
portive family routines and rituals and reduce negative family interactions within 
home, neighborhood, and school environments are essential (Britto et  al., 2017; 
Ferguson & Evans, 2019). Key policies that would make a significant difference for 
vulnerable families, and indeed all families, include universal high-quality child-
care and afterschool care, a minimum living wage for teens and adults, flexible 
family leave policies, universal health insurance, mandates on the accessibility of 

K. T. Ferguson and G. W. Evans



115

affordable housing in both rural and urban communities, and significant broad-
spectrum government-funded improvements in basic infrastructure, including sani-
tation, running water, and accessible, sustainable energy. Clearly, much work is still 
needed if we are to create healthy physical and social environments in which chil-
dren and their families can thrive.
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Chapter 6
Equitable Change in Community Built 
Environments for Family Health: REACH 
River Rouge Project

Laurie Lachance, Samuel Shopinski, Theresa Tejada, Herman Jenkins, 
and Martha Quinn

The health of children and families is markedly influenced by conditions in the 
environment, which affect opportunities for healthy behaviors such as engaging in 
physical activity (Centers for Disease Control and Prevention [CDC], 2018; Fielding 
et al., 2010; Gebbie et al., 2003; Woolf & Aron, 2013). Opportunities for physical 
activity in communities are affected by economic and social conditions such as 
housing stability, food security, safety, access to transportation, and infrastructures 
in neighborhoods (House et  al., 1994; Larson et  al., 2009; Lovasi et  al., 2009; 
National Academies of Sciences, Engineering, and Medicine [NASEM], 2016; 
Williams, 1990, 1997). Poor economic and social conditions restrict and constrain 
opportunities for healthy choices. In communities that experience inequities, these 
conditions are often the result of disinvestment and a lack of resources ensuing from 
racial discrimination (Borrell et  al., 2006; Krieger, 2014; Lewis et  al., 2015; 
Williams & Mohammed, 2009). Awareness of established systems and policies and 
consideration of how they operate in the context of a community (Waters Center for 
Systems Thinking, 2021; Yu, 2020; Zurcher et al., 2018b) enables capacity building 
for community-driven change to social and economic conditions. Capacity building 
refers to the ability of an entity to effectively achieve its mission now and to sustain 
it in the future.
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It is through a lens of equity that the following work related to physical activity, 
environment, and family health is presented. This chapter draws on the work of the 
Food & Fitness (F & F) community partnerships (Lachance et al., 2014a; Lachance 
et al. 2018a, c), an initiative funded by the W.K. Kellogg Foundation (WKKF) and 
established to create community-determined change in conditions that affect oppor-
tunities for health and health equity in neighborhoods across the USA (Lachance 
et al., 2014b; Zurcher et al., 2018a;). The focus of the F & F partnerships has been 
to affect opportunities for health by increasing access to locally grown food and safe 
places for physical activity in communities with inequities by changing policies, 
infrastructure, and systems at a local level (Lachance, Quinn, et al., 2018).

This chapter includes a case study of an initiative currently underway in Southeast 
Michigan. The Racial and Ethnic Approaches to Community Health Program 
(REACH; NCCDPHP, 2020), funded by the Centers for Disease Control and 
Prevention (CDC) and led by the National Kidney Foundation of Michigan (NKFM), 
focuses on strategies to improve physical activity and the built environment, among 
other conditions, in order to make healthy choices easier. Recipients of REACH 
grants routinely engage with the priority population throughout program design, 
implementation, and evaluation; hire or partner with individuals and organizations 
that can represent the needs of the community; and adapt their programs to reflect 
cultural norms, language, and practices.

In 2018, the NKFM was one of 31 grantees awarded funding through the REACH 
program. The NKFM is a not-for-profit organization whose mission is to prevent 
kidney disease and improve the quality of life for those living with it, focusing on 
vulnerable populations where chronic kidney disease and its leading causes – diabe-
tes and hypertension – are prevalent. In their REACH initiative, the NKFM aims to 
improve health outcomes, prevent chronic disease, and reduce health disparities 
among African Americans and Hispanics, populations with the highest risk or bur-
den of chronic disease in the neighboring cities of Inkster, Wayne, and Westland, 
Michigan.

�Elements of Change for Equitable Active 
Living/Built Environments

The process of creating opportunities for physical activity in communities involves 
operating through a lens of equity, using a community-driven systems thinking 
approach, assessing the current environment, identifying and prioritizing potential 
efforts, and including evaluation and dissemination of community changes 
(Fig. 6.1).

Each of these elements will be addressed in relation to the active living/built 
environment. The case study of the Lower River Rouge project is presented after 
these sections and illustrates these important elements of community change.

L. Lachance et al.
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Fig. 6.1  Elements of community change efforts to create equitable active living/built environments

�Focus on Equity

 

Equity refers to assumptions, practices, and institutional behaviors that reform the 
social structures that consistently consign too few benefits and too many obstacles 
for health to those in vulnerable neighborhoods, especially people of color with low 
income (Institute for Democratic Renewal and Project Change Anti-Racism 
Initiative, 2001). Efforts to improve health equity are influenced by the complex 
social and physical environments where vulnerable families and children live, work, 
and play. For example, there is less availability of safe places for physical activity in 
low-income neighborhoods, particularly low-income neighborhoods of color 
(Auchincloss et al., 2009; Franco et al., 2008; Landrine & Corral, 2009).

Individual health behaviors are shaped by systemic, avoidable, unjust, 
community-wide inequities in access that in turn affect health status and the distri-
bution of morbidity and mortality across neighborhoods (Braveman et  al., 2017; 
Epping-Jordan et al., 2004; Frieden et al., 2010; Schmid et al., 1995; Story et al., 
2008). Improvements to health in communities are dependent on narrowing the 
equity gap and focusing on justice (Clark et al., 2011; Israel et al., 2010; Livingood 
et al., 2011).

Health equity is about inclusive access to safe places and is not always about 
everyone getting the same thing  – fair is not equal when considering equitable 
opportunities. It is important to consider who will benefit and who will be harmed 
when strategizing changes and prioritizing efforts. Placing those who are most 
impacted by potential changes at the center of conversations will increase the poten-
tial for finding the best solutions to problems facing neighborhoods and families.
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Efforts to improve health equity should focus on both the population and the 
gaps in opportunities for health. Efforts to change conditions at the population level 
that focus only on the population as a whole can result in shifting health-related risk, 
while the gap in opportunities for health at the individual level does not change. In 
some instances, the gap at the individual level has been shown to increase due to 
variability in baseline risk and resources (Frohlich & Potvin, 2008; Victora et al., 
2001). For example, creating facilities in communities that require transportation or 
membership fees can disproportionately create advantages to those with more 
resources. Strategies that address a health equity gap, while at the same time increas-
ing opportunities for health in the overall population, move the work beyond merely 
a focus on access, which is only one of many factors that constrain healthy out-
comes (Frohlich & Potvin, 2008; Powell, 1999). We cannot consider our work suc-
cessful if we leave people behind.

�Community-Driven Change Process

 

Meaningful engagement of community members is a primary goal of local systems 
and policy changes aimed at increasing families’ opportunities for physical activity. 
Community-driven approaches to influence the complex social and physical envi-
ronments that shape opportunities for health can strengthen the ability of neighbor-
hood residents, organizations, and institutions to foster and sustain neighborhood 
change (DeFilippis, 2001; Kubisch et  al., 2010; Schulz et  al., 2013). Grassroots 
organizations, nonprofit and for-profit organizations, government agencies, and citi-
zens living and working in the community are not always operating in relation to 
each other. A first step toward community change involves building relationships 
among all of these groups and realizing a common vision for active living in the 
community. Part of this step is the realization that often these groups do not have 
equal footing and decision-making power. Therefore, a conscious effort is needed to 
create mechanisms for sharing of power and resources.

With respect to efforts to change a community’s opportunities for health, capac-
ity building should allow for citizens to take on leadership roles in their communi-
ties and inform decision-making. In order to accomplish these changes, partnerships 
need to recruit and support community members as leaders, equip partnership mem-
bers with advocacy and policy change skills, ensure that those who are in leadership 
positions reflect the community’s positions, monitor resources, and recruit strategic 
partners who can further influence the decision-making to create the needed 
changes.

L. Lachance et al.



133

Building capacity within the context of community change is a democratic pro-
cess that provides residents with the tools to be agents of their own change (Clark 
et  al., 2006). These efforts create opportunities for community members to be 
included in discussions and decisions about how change efforts should be accom-
plished. Efforts that are led by community members underscore the values of equity, 
self-determination, social justice, and respect for diversity that are fundamental to 
healthy communities (Clark et al., 2006; DeFilippis, 2001; Kubisch et al., 2010).

Everyone involved in community change initiatives – funders, leaders, commu-
nity members, and organizational members – needs to be prepared to address the 
discomfort that can result from strengthening grassroots efforts and shifting the 
current power structure. Funders are sometimes interested in scaling community 
change work. They may aspire to increase the number of changes within a commu-
nity or expand the work throughout a region, state, or nation. Yet, there is tension 
between this desire to broaden impact and the desire to address health equity, which 
necessitates greater local focus on community context. Balancing funder and 
grantee goals with community capacity and needs enables more effective invest-
ments. Balancing goals and capacity also require guarding against behaviors that 
are driven by a need for funding over consideration of the community’s needs and 
desires.

�Systems Thinking Approach

 

Over the last few decades, the understanding of inequities related to health in popu-
lations has shifted from a focus on individuals and individual-level risk factors 
(Keys, 1980; Nieto, 1999) to the realization that risk is generated by conditions that 
influence opportunity for health (House et al., 2008; Lantz et al., 1998; Williams & 
Collins, 2001) and that these conditions operate at the level of neighborhoods and 
communities (Diez Roux, 2007; Morenoff & Lynch, 2004; Schulz et  al., 2012). 
Thus, a systems approach, or focusing on systems, can make healthier choices into 
easier choices for families and children.

Systems thinking approaches allow for efforts that are owned and led by com-
munities through engagement of individuals with divergent experience, expertise, 
and perspectives and alignment of a vision that respects the unique culture, context, 
and assets of those communities (Zurcher et  al., 2018b). Systems thinking 
approaches seek to understand a system as a whole, focusing on causal relationships 
among parts of a system rather than on the parts themselves, and examining the 
system from multiple perspectives (Zurcher et al., 2018b; Waters Center for Systems 
Thinking, 2021).
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Establishing systems thinking as a framework includes realizing that relation-
ships are primary and community ownership is essential. Collective thinking about 
how organizations and resources fit together and time taken to create a shared vision 
result in more robust planning and are foundational for change efforts. In systems 
thinking approaches, there is an understanding of slower being faster (Kim, 2001). 
If time is not taken to build these foundations and relationships, much of the work 
that is done will later need to be undone and at a cost to resources, trust, and 
opportunity.

Thinking in terms of sustainable change within systems takes practice. When 
faced with complex problems, we are often influenced by society’s messages about 
what constitutes enough time. Systems thinking invites us to slow down and allow 
for alignment with the system we are attempting to influence. Oftentimes those who 
have been working to create healthier communities focus on programs and practices 
even when they have set out to create systems change. Although programs are 
needed in systems change, it is important that they are linked with change efforts 
and that there is careful consideration of the role programs play in changing systems 
(Zurcher et al., 2018b).

Numerous studies have identified targeted local policy change as a promising 
strategy for creating systems change in infrastructure, services, and activities that 
can yield population-wide improvements in physical activity and healthful out-
comes (Brownson et al., 2006; Frieden et al., 2010; Papas et al., 2007; Sacks et al., 
2009). The accessibility of safe and inviting spaces for physical activity depends on 
the number and diversity of these spaces; their location relative to where people 
live, work, or go to school; and the quality and safety of connections and routes to 
destinations (Lachance et  al., 2018a, b, d). The quality and safety of spaces for 
physical activity are based on the appropriateness and good repair of the facilities; 
aesthetic features such as good design, greenery, and cleanliness; social factors such 
as absence of crime; and perceptions of vibrancy. The spaces can be either built or 
natural. Accessibility is further determined by programmatic supports in these 
spaces such as recreation or physical education programs, walking/active commut-
ing programs, and ability to utilize these programs (e.g., cost, staffing, hours of 
operation). With a vision in place, community partnerships can gather both existing 
and new data to provide the most complete picture of the current community envi-
ronment as possible.

�Assessment of the Built Environment and Prioritization 
of Potential Efforts
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The assessment process is valuable for community engagement at all levels, for 
education of partners and community members, and as a potential community orga-
nizing method. The key purpose is to inform the development of the most promising 
strategic options and ultimately the strategic priorities that form the efforts that will 
be undertaken to improve the built environment.

Assessments identify opportunities and potential action strategies for planning 
and prioritization of efforts; address community and partner preferences and per-
ceptions; and explore what constituents of the community experience, believe, care 
about, and are willing to work on. Methods for community assessment include 
focus groups, formal and informal community meetings, surveys, previous studies, 
and one-on-one discussions. Assessments of the built environment investigate the 
physical conditions at both the neighborhood and citywide scale and how condi-
tions can be improved through walking audits, GIS data, Photovoice, documenta-
tion of current conditions, and secondary data from local agencies. Locating 
previous reports and assessments often involves tracking down information held by 
various stakeholders and decision-maker individuals and organizations within the 
community, and these sources can differ across communities.

A review of existing local policies and plans to identify opportunities for devel-
opment is also part of the assessment process. Local systems are most often shaped 
by various local policies related to organizational leadership, decision-making, 
administrative structures and rules, operating procedures, design guidelines, bud-
getary practices and priorities, staff training, professional norms and attitudes, and 
levels of coordination with other related departments or units (often referred to as 
little “p” policy in relation to legislative changes or big “P” policy). Local policies 
can be uncovered through stakeholder interviews, policy audits/analyses, and dis-
cussions with informal leaders.

Community assessments of the active living/built environment can consider 
three domains of the built environment: (1) active transportation, (2) parks and rec-
reation facilities, and (3) school systems. All three of these domains are influenced 
by social and environmental conditions beyond the built environment such as crime, 
climate, pollution, language, cultural beliefs and practices, race, and poverty. From 
a systems perspective, these domains often intersect, and when conducting assess-
ments, it can be helpful to think of them as distinct parts of overall systems that can 
be examined both separately and together. Active transportation pertains to the 
physical arrangements and facilities that support walking, biking, public transit, and 
other active means of transportation. The domain of parks and recreation refers to 
the accessibility and quality of parks, playgrounds, trails and natural open space, 
indoor recreation centers, gyms, pools, and the programs that encourage people to 
use them. School systems represent school environments including buildings, 
grounds, curricula, procedures, and norms, as well as the accessibility of schools 
and the quality of routes to and from school.
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�Assessment and Prioritization of Efforts Related to Active Transportation

Active transportation includes walking, biking, public transit, and other active 
means of mobility and can be a part of routine physical activity. A community’s 
transportation system determines the accessibility, safety, comfort, and feasibility 
for traveling actively and impacts not only how people move from place to place but 
also the fundamental character of communities and the choices and opportunities 
that are available.

Assessment of current local policies and systems and prioritization of efforts 
related to active transportation includes having partners and a process in place to 
address active living capital investments, connectivity/integrated networks, safety 
and speed limits, available facilities, implementation of existing plans, aesthetics, 
incentives and public campaigns, information and communication, training and 
education, and targets for behaviors, safety, and data collection (see Table  6.1). 
Overall assessment of the built environment should address whether pedestrian/
bicycling facilities (e.g., sidewalks, bike lanes, crosswalks and signals, benches, 
racks, design amenities) are available on major transportation routes between cen-
ters of activity such as residential neighborhoods, employment and shopping cen-
ters, schools, parks, libraries, groceries, and farmers’ markets. Availability 
assessments include considerations of where these facilities are most needed to 
ensure safety and comfort for pedestrians and cyclists, such as wide or high-speed 
roads, areas with high likelihood of potential conflicts with motor vehicles. Ideally 
there should be dedicated pathways that are separated from traffic and that are part 
of a larger, integrated, and signed pedestrian/bike network that connects a variety of 
major destinations in a convenient way. Street design, speed limits, and traffic law 
enforcement should ensure safety for all users, provide comfort for pedestrians and 
cyclists, and be equitably distributed across all neighborhoods and for all types of 
users. Active transportation should be well integrated with quality public transporta-
tion service and combined with street amenities that pedestrians and cyclists find 

attractive, including trees/landscaping, art, benches, cafes, lighting, and signage.

�Assessment and Prioritization of Efforts Related to  
Parks and Recreation

The built environment domain of parks and recreation refers to the accessibility and 
quality of parks, trails, playgrounds, natural open space, indoor recreation centers, 
pools, gyms, and the programs that encourage people to use these facilities. Not all 
families and children enjoy equal access to parks or indoor recreation facilities. 
When available and affordable, indoor recreation facilities provide physical activity 
opportunities throughout the year, regardless of the weather, and can concentrate 
amenities in one place.

One way to help address the availability of parks, trails, and greenways is to cre-
ate and use standards for park creation, development, and management with 
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Table 6.1  Questions for assessment and prioritization of active transportation efforts

Active transportation

Overall 
questions

1. How up-to-date and well integrated are the community’s pedestrian,
bicycling, and transit plans in relation to other city priorities and plans?
2. How could current and planned active transportation policies and procedures 
be improved and applied more equitably?
3. What, if any, new capacities need to be built within the transportation system 
to develop this knowledge and help ensure delivery of quality transportation 
opportunities?

Current 
policies and 
procedures

What policies or procedures does local government currently have in place to 
create opportunities for active transportation in the community?

Assessment categories Examples of efforts
Partners/process in place 
to address active living

A multidisciplinary committee/board to advise the 
mayor or city council about opportunities for 
improving active transportation

Capital investments Capital investments consistent with and sufficient to 
meet active transportation goals and priorities

Connectivity/integrated 
network

Require connectivity for new streets/neighborhoods; 
intermodal travel between public transit, walking, and 
bicycling (e.g., bike racks on buses, access to public 
transportation and facilities); safely integrate 
greenways; initiatives to complete streets include 
specific, measurable standards

Safety/speed limits Address design speeds of roads, speed limits and 
signage; link investments to areas of primary safety 
risk; lower vehicle speeds in neighborhoods and near 
popular destinations or centers of activity

Facilities Equitably distribute ped/bike/transit-friendly facilities 
in all neighborhoods for all types of users

Implementation of 
existing plans

City policies, plans, codes, and programs implemented 
to create a more pedestrian- and bicycle-friendly 
community; city pedestrian/bicycle coordinator 
position funded

Aesthetics Amenities and features that make streets more 
attractive to pedestrians/cyclists (e.g., benches, 
lighting, trees and landscaping, water fountains, public 
art, directional signage, trash cans)

Incentives/public 
campaigns

Requirements/incentives for transportation demand 
management (TDM) measures (e.g., free transit passes 
to new residents and employees; funding for parking 
district or transportation improvement district; instead 
of building parking, traffic reduction programs; 
parking cash-out for employees); encourage walking/
biking in areas where significant segments of the 
population do not drive and where short trips are most 
common

(continued)
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Table 6.1  (continued)

Active transportation

Information/
communication

Information programs to promote active transportation 
for all purposes and to communicate the many benefits 
of active transportation to residents and businesses 
(e.g., with maps, campaigns, neighborhood walks/
rides, or a walk/ride with the mayor)

Training/education Train/encourage transportation engineers to better 
design facilities and enable active transportation (e.g., 
context-sensitive design, complete streets); educate 
road users to share the road and interact safely

Targets for 
behaviors/safety/ data 
collection

Adopt a target level of walking or bicycle use (e.g., 
percent of trips) and safety to be achieved within a 
specific timeframe, and improve data collection 
necessary to monitor progress

measures such as minimum acres per number of residents, actual benefits to resi-
dents, property value improvements, and other measurable outcomes. Other policy 
strategies include integrating parks into the redevelopment of low-income neighbor-
hoods with large numbers of vacant lots and brownfields; using developer impact 
fees to create and maintain parks, trails, and greenways; and leveraging private and 
public financing for park creation and maintenance.

The design and staffing of parks, trails, greenways, and indoor facilities can 
encourage or inhibit physical activity in these spaces. Reduction in park budgets has 
contributed to the neglect of the built environment, leaving fields and equipment in 
disrepair. Physical features such as restroom facilities, drinking fountains, and 
shade may be absent, in a dilapidated state, or inaccessible to persons living with 
disabilities.

Policy strategies to address these shortcomings include increasing community 
involvement in the advocacy for park funding and in the maintenance of parks, 
trails, and greenways using the “Friends of” model for advocacy groups and estab-
lishing joint use agreements with local schools for cost-sharing purposes. Design 
features such as connectivity between common local and regional destinations and 
the selection of surface materials that minimize maintenance needs and trip hazards 
and maximize usability are built environment strategies that can increase the use of 
trails and greenways for physical activity.

Safety concerns and fear of crime can limit the use of local parks, trails, and 
greenways. After years of neglect and reduction in staffing, many parks, trails, and 
greenways attract crime and violence. The design of spaces can obscure sight lines 
and create spaces where criminals can hide, contributing to a general sense of being 
unsafe. Design solutions that enhance visibility, such as improved lighting and 
maintenance that keeps vegetation low, coupled with supervision from paid and 
volunteer personnel, security cameras, emergency phones, and police presence, are 
policy strategies to address safety concerns. The number and type of programs 
available at local parks, greenways, and trails can influence their use for physical 
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activity. Individual preferences related to age, race/ethnicity, gender, and exercise 
habits also influence use.

Assessment of current local policies and systems and prioritization of efforts 
related to parks and recreation facilities includes consideration of equitable access, 
connectivity, user needs, assets and resources, joint use and cost sharing, mainte-

nance, safety, liability, and community involvement (see Table 6.2).

�Assessment and Prioritization of Efforts Related to School Systems

The domain of school systems represents school environments including buildings, 
grounds, curricula, procedures, and norms, as well as the accessibility of schools 
(i.e., the quality of routes to and from school). The local policies that govern site 
selection, curriculum, and off-hours use of school facilities can either encourage or 
inhibit physical activity among children. Active transportation for school children 
includes walking, biking, and small-wheeled transport such as skating, skateboard-
ing, or push scooters. The distance between home and school is often a barrier to 
using active transportation to and from school. As larger schools are built away from 
neighborhoods to accommodate more students, fewer children live close enough to 
routinely walk or bike to school. Policies that alter the school site selection process 
and encourage smaller neighborhood schools and equitable use of resources for 
those schools can increase the opportunity for active transportation.

Traffic danger is commonly reported as a reason for not engaging in active trans-
portation to and from school. Heavy automotive traffic and the absence of side-
walks, crosswalks, bike lanes, and other safe routes increase students’ risks. Other 
limiting factors include the presence of violence and crime within the community or 
the fear of crimes against children such as abduction or gang activity. Built environ-
ment changes may include street-level improvements such as the construction of 
sidewalks, bike paths, and trails, marked and raised crosswalks, additional or modi-
fied street signage including flashing speed limit signs, and traffic-calming mea-
sures including roundabouts, medians, and curb extensions.

Policy strategies aimed at improving active transportation include enforcing 
speed limits, reconsidering school policies that restrict walking and biking to school, 
locating crossing guards at busy or dangerous intersections, improving street and 
sidewalk lighting, and establishing neighborhood watch programs. Many communi-
ties have addressed both traffic danger and concerns about crime by initiating a 
Walking School Bus Program (CDC, 2005) where adult volunteers walk a small 
group of students to school along a designated route with set pickup locations.

During the school day, physical education classes and recess provide opportuni-
ties for physical activity. Currently, though, physical education in many US schools 
is deficient in quantity and quality, particularly in low wealth schools (Acosta et al., 
2021). In general, school administrators are not held accountable for physical edu-
cation under the No Child Left Behind legislation (No Child Left Behind Act, 2002). 
Administrators and teachers place little or no academic value on physical education, 
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Table 6.2  Questions for assessment and prioritization of parks and recreation facilities’ efforts

Parks and recreation facilities

Overall 
questions

1. How up-to-date and well integrated is the community’s park and
recreation plan or trails and greenways master plan in relation to
other priorities and plans?
2. How could current and planned policies and procedures for the community 
parks and recreation facilities be improved and applied more equitably?
3. What, if any, new capacities need to be built within the parks and recreation 
system to help ensure delivery of quality parks and recreation opportunities?

Current 
policies and 
procedures

What policies or procedures does local government currently have in place to 
create opportunities for quality parks and recreation facilities in the community?

Assessment 
categories

Examples of efforts

Equitable access Increase percentage of residents living less than one-
quarter mile from a major park, trail, greenway, or indoor 
recreation facility (if rural, less than a 15-minute drive); 
redevelopment policies encourage development of parks 
and recreation facilities or use them as a catalyst for new 
development; lower financial barriers to low-income 
individuals/families

Connectivity Safe connections to parks, trails, greenways, and indoor 
recreation facilities by walking, biking, or the use of 
public transit (e.g., ped/bike facilities, well-designed bus 
routes and waiting areas, subdivision easements)

User needs Recreation facilities and programs meeting needs and 
preferences of current users; facilities and programs 
monitored for underuse or oversubscribed; monitor who 
uses the facilities and programs and for what purpose

Assets and resources Assets and resources meet goals; leverage private 
resources or partner with voluntary and nonprofit 
organizations (e.g., “friends” groups, conservancies); 
balance budget between operating and capital funds; 
monitor where resources come from for facilities, 
programs, maintenance and security, and how expandable 
or renewable they are; measure and communicate 
outcomes and cost-efficiency to the public and its 
decision-makers

Joint use/cost sharing Manage land, facilities, or programs in joint use with a 
school district; make arrangements for sharing the costs of 
utilities, maintenance, security, janitorial, equipment, etc.

Maintenance Meet routine maintenance responsibilities for existing and 
planned facilities; create additional resources or methods 
for maintenance

Safety Provide safety and security for existing and planned 
facilities and programs; collect data on crime at or around 
sites

Liability Overcome liability concerns related to the use of the 
facilities

(continued)
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Table 6.2  (continued)

Parks and recreation facilities

Community 
involvement

Strengthen community involvement in the system; 
increase awareness of how responsive the system is to 
community feedback

especially when school funding is tied to academic performance and thus creates 
incentives for keeping students in their seats and focused on studies. These current 
policies allow many schools to fall below national guidelines for the amount of 
physical education offered to students, and there is little monitoring and enforce-
ment even when requirements are in place. Certain states allow exemptions to 
national guidelines, so many high school students may not take any physical educa-
tion. Budget constraints have contributed to the reduction or elimination of physical 
education classes, and personnel deficiencies limit both the variety of courses avail-
able and the total number of classes offered each week. Additionally, many schools 
have reduced or eliminated recess for elementary school students, limiting another 
opportunity for students to be physically active.

Physical education also suffers from poor or inconsistent quality. Many students 
do not spend the recommended minutes in physical education class (150/week for 
elementary, 225/week for secondary); classes are too large for students to achieve 
and maintain the recommended level of sustained vigorous activity; and the classes 
often lack quality playing fields, indoor space, and equipment. The shortage of qual-
ified, credentialed physical education teachers and limited opportunities for profes-
sional development offered to existing teachers also affects the quality of classes. 
Policy changes to address the quantity and quality deficiencies observed in physical 
education include improvements to the monitoring and enforcement of state physi-
cal education requirements, employment of certified physical education teachers, 
adoption of activity-focused curricula, provision of professional development 
opportunities for teachers, and elimination of the use or withholding of physical 
activity as a punishment.

Given that the majority of physical activity among young people occurs outside 
of school hours, developmentally appropriate after-school programs are an impor-
tant strategy for increasing physical activity. There are, however, a number of barri-
ers to the availability, accessibility, and desirability of after-school programs. 
Inadequate resources affect the variety of activities offered and contribute to inad-
equately trained sports and recreation staff. Budget constraints also limit staffing 
and facility hours after school, during weekends and breaks. Budget cuts in many 
school districts result in a “pay-to-play” system that can limit participation by 
lower-income youth. Finally, many programs and agencies emphasize competitive 
after-school sports and intramurals, which can be a barrier for students with lower 
skill levels, who are physically unfit, or who may not be attracted to team sports.

Collaboration between schools and other agencies can begin to address these 
barriers to increasing physical activity in the domain of school systems. Joint use 
agreements encourage the development, maintenance, and use of facilities by 
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schools and the surrounding communities. Collaboration between schools and the 
community can result in the use of community resources to provide equipment 
through sponsorship, the coordination of staffing, and access to facilities. Other 
strategies aimed at after-school programs should address the provision of a variety 
of competitive and noncompetitive sports and recreation, safe and adequate equip-
ment and instruction, amenities such as cool water and shade, protection from vio-
lence and exposure to environmental hazards, and staff training in injury prevention, 
first aid, and skill development. Assessment of current local policies and systems 
and prioritization of efforts related to school systems includes consideration of 
transportation to and from school/active transport, active play, physical education, 

joint use agreements/shared use of facilities, and accessibility (see Table 6.3).

Table 6.3  Questions for assessment and prioritization of school systems’ efforts

School systems

Overall 
questions

1. What outdoor and indoor physical facilities are available at and around 
schools to support safe places for physical activity and play?
2. How could current and planned policies and practices be improved?
3. How can capacity building within the school system develop this knowledge?

Current 
policies and 
procedures

What policies or procedures do schools have in place to create opportunities for 
safe physical activity and play at and around schools?

Assessment categories Examples of efforts
Transportation to and 
from school/active 
transport

Encourage active transportation to and from school/safe 
routes to schools programs (e.g., sidewalks, bike racks, 
crosswalks, signals, crossing guards, bike lanes, 
greenways); provide transportation to home for 
students who participate in after-school intramural 
activities or physical activity clubs

Active play Provide safe equipment, a safe playground, and safe 
indoor facilities for active play; have daily recess 
breaks/time for a variety of physical activity options 
including unstructured play; train staff to lead activity 
sessions and model positive activity behaviors; have 
clean sources of tap water and working water fountains

Physical education Meet or exceed requirements for minimum minutes of 
physical education, trained physical educators, and 
various physical activity options that reflect the 
interests and diversity of program attendees (ranging 
from competitive sports to dance and individual fitness 
activities)

Joint use agreements/
shared use of facilities

Make facilities available to children, adolescents, and 
adults outside of school hours or when school is not in 
session for physical activity programs (e.g., before 
school, after school, evenings, weekends, or school 
vacation)

Accessibility Adjust or waive fee structures for students who cannot 
afford to pay for physical activity programs
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�Assessment and Prioritization of Efforts Related to Policy Change

The assessment process will likely generate more potential local policy and systems 
strategies than any partnership will have the time, resources, and energy to address 
at once. A critical step toward changing the built environment in communities 
involves consideration of proposed systems and policy change efforts and selection 
of the most promising strategies; start smaller and look for ways to scale up and 
spread efforts over time as appropriate.

The best way to begin the process of prioritization is using the information gath-
ered during the assessment process to become aware of existing assets in the com-
munity, understanding the timing and capacity for change, and enlisting the help of 
those most knowledgeable about local policy change. There is a danger that this 
process of identifying neighborhoods of focus and potential community partners, 
and assessing current conditions in a community, can become a lengthy one that can 
postpone or stall change efforts. However, defining the scope of work that is agreed 
upon and being ready for implementation is essential. Not taking time to build this 
strong foundation will work against efforts in the long run. The prioritization pro-
cess should include a check for consistency with the vision and an examination of 
the ways in which the prioritized efforts can further refine the vision.

Prioritization efforts are most effective when there are multiple opportunities for 
participation by community partners and when the following considerations related 
to community impact, feasibility, and health equity of proposals are addressed:

•	 Benefits and costs to residents – For example, improved parks and streetscapes 
may increase the displacement of low-income households through gentrification; 
the expenditure of political and social capital or a damaged political relationship 
could diminish the likelihood or effectiveness of future attempts.

•	 Potential effectiveness – Logical and likely sequence of steps that lead to the 
intended outcome and supported by local experience, promising strategies from 
other communities, or research.

•	 Efficient use of resources – Whether there are alternatives to the proposed strat-
egy that are viable pathways to the same, or better, outcome.

•	 Sustainability – Future outlook of a proposed policy and systems change; what 
types of monitoring and maintenance will be needed to ensure continued success?

•	 Viability related to the community context; political context, for example, indif-
ference or opposition of key players, change of personnel/leadership, or loss of a 
champion; structural barriers related to existing rules, incentive, norms, habits, 
or resources can also be present.

•	 Available resources – How will resources be leveraged to achieve the goals?
•	 Readiness of decision-makers – Is there sufficient passion and preparation among 

partners to pursue this effort?
•	 Capacity related to relationships  – Does the partnership have the particular 

capacities needed for long-term success of this strategy? Do healthy relation-
ships and commitments exist within the collaborative that can contribute to a 
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successful outcome for this effort? Do the priorities of existing leadership sup-
port this effort?

•	 Commitment and skills needed to succeed – Community organizing experience, 
skilled facilitators or trainers, track record of effective advocacy, survey and 
evaluation expertise, long-standing community ties, fundraising skills, and 
engagement of partners already working on these issues.

•	 Advocacy of resident opinions – Create multiple opportunities for community 
members and leaders to advocate for their interests.

•	 Health inequities addressed – Does everyone in the community have a fair and 
just opportunity to be healthier? Do partners agree that a particular strategy can 
address health inequities and impact community members?

Understanding and addressing these considerations is a critical step before 
launching a potential effort and may help partners determine whether and when to 
pursue specific strategies. Structural barriers related to existing rules, incentive, 
norms, habits, or resources can be present; understanding and addressing any barri-
ers is also critical before launching a potential effort. While it may be important to 
select policy/systems change strategies with broad appeal that can mobilize and 
maintain a vibrant coalition, strategies that do not also increase health equity may 
fall outside of the initiative’s key priorities. An initial step for filtering potential 
strategies is to explicitly address health equity.

�Evaluation of Change Efforts and Dissemination of Findings

 

Guiding principles for evaluating community change efforts for active living/built 
environments include ensuring that efforts are participatory, build capacity within 
the community, create systems and policy changes with outcomes that are sustain-
able, and focus on equity. Both explicit and implicit considerations of equity are a 
critical consideration for evaluation. This includes creating fair and just opportuni-
ties overall, as well as considering potential changes through an equity lens and 
multiple perspectives. Every community has its own culture, assets, history, and 
challenges on which to build. Systems and policy change efforts that do not align 
with a community’s unique context can end up perpetuating the same inequities 
they are intended to correct. This includes understanding lived experiences as well 
as the community’s culture, conflicts, tensions, and racial history.

Evaluations assess outcomes and, typically, quantitative change but oftentimes 
do not include qualitative measures. Qualitative measures provide context and a 
deeper understanding of results, such as how partnerships contributed to the 
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community changes. Evaluations that are most helpful include both quantitative and 
qualitative measurements, document outcomes, and consider what works for whom 
and in what circumstances, as well as what facilitated the change. Mixed methods 
are a research approach that integrates quantitative and qualitative data collection 
and analysis within the same study. Mixed methods allow for a deeper understand-
ing of how outcomes occur and provide information while changes are occurring so 
as to inform decision-making and mid-course corrections.

Planning how data will be used and disseminated is essential in constructing 
evaluations that will show impact and be useful to those creating the community 
change as well as to others who consider undertaking similar efforts. To best guide 
decision-making in real time and to also document success and impact, a mixed 
methods approach is well suited to collect data on the relevant constructs. Data 
should be collected using different modalities (e.g., surveys, interviews, observa-
tions) and from various stakeholders over time.

Components to include in an evaluation include measures of the partnership 
itself, tracking of systems and policy change outcomes and processes (including key 
milestones), resources (including in-kind contributions and new resources lever-
aged), stories related to change efforts, and stakeholder’s perceptions of changes 
and impact. Tracking of systems and policy changes over time allows partners on 
the ground to reflect on development of change efforts. Understanding how efforts 
are progressing can provide insight on whether to revise strategies, approaches, or 
priorities. Phases of community change efforts are as follows along with what the 
goals for each phase:

	(1)	 Beginning/development – Identify and agree upon goals; form strategic part-
nerships; ideas for change will grow in momentum in the community; base of 
support for the effort will grow.

	(2)	 Proposed plan is drafted and/or introduced – A formalized plan, proposal, rule, 
regulation, code, or ordinance is submitted or introduced; plan is considered by 
the decision-making body; plan is revised or reintroduced to reflect needed 
changes; application for funding is submitted.

	(3)	 Adoption – The community change effort is adopted by the decision-making 
body and is documented in rules, guidelines, regulations, laws, budgets, and 
other written documents; funding application is approved.

	(4)	 Implementation – Funding for the change effort is appropriated by an organiza-
tion, institution, system, or agency; community or school entities begin to 
implement the change; a process for monitoring implementation is established; 
capacity building includes hiring and training staff and securing space and 
equipment for full implementation.

	(5)	 Maintenance/enforcement  – Community change is fully implemented and 
efforts are underway to ensure that the change is sustained; a process for con-
tinuous monitoring and enforcement is in place; funding to sustain the change 
is reflected in annual budgets. There is discussion of strategies being used, 
obstacles that have hindered efforts, and next steps that are needed. Other com-
munity institutions and leaders must be involved to provide needed information 
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for assessing progress, to make mid-course corrections, and to understand how 
outcomes occur over time.

Outcomes of change efforts to create equitable built environments include new or 
improved walking paths and water trails, park improvements, and greenway and 
waterway development and intersections. Related local policy outcomes may 
include changes to existing policies or adoption of new policies or local ordinances. 
Examples include modifications to city, park, or transportation plans and changes to 
school policies. It is helpful to collect information about where these policy changes 
are documented (e.g., zoning regulation, city code, school policy handbook) and to 
include links and further information that illustrate these changes.

Quantitative outcome indicators include the number of linear miles connecting 
everyday destinations that were built or installed as a result of environmental or 
policy change and the number of new or enhanced sites or destinations connected 
by activity-friendly routes as a result of environmental or policy changes. Data on 
impact includes the number of people who have the potential to benefit from the 
new environmental or policy change. Although it is important to document as out-
comes only those changes that have occurred and to not include potential or antici-
pated outcomes, it is helpful to document achievements and benchmarks that 
indicate movement toward these concrete outcomes. Documenting early wins builds 
public support for more complex policy and systems changes. Benchmarks include 
having strategic decision-makers/key partners on board, allocating resources, 
implementing action items, and in many cases uncovering new problems that must 
be solved in order to create the needed change.

Documentation of intermediate outcomes depicts the timeline of and progress 
toward longer-term changes. Successful pilot projects of policies (such as shared 
use agreements, Complete Streets design guides, and changes in ordinances) and 
built environments (such as new sidewalks, bike paths, and greenways) build cred-
ibility and capacity, allowing healthy community work to take root.

Measurement of sustainable outcomes is the ultimate goal for the evaluation. 
Sustainable change includes operational shifts by local government organizations 
that are reflected in spending priorities, new development, and built projects that 
maximize services and provide safe affordable access to healthy lifestyles for all 
residents. Sustainable change is also reflected in changes in community norms, indi-
cated by shifts in resident demands for active living opportunities. Successful and 
sustainable healthy community change efforts will ultimately create a culture of 
health in communities where health is embedded in the community’s identity.

Collecting stories associated with the work gives partnerships the opportunity to 
showcase the particular efforts toward change that they deem compelling. Stories 
convey history, identity, and culture through descriptive narrative. Stories provide a 
richness of detail that can inform how outcomes emerge.

Partnerships can be provided story protocols that ask for details of the specific 
objectives, setting, partners, resources, outcomes, impact on the community, lessons 
learned, and other pertinent elements that provide a qualitative picture of the pro-
cess of systems and policy change. A story protocol encourages description of the 
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partnerships’ efforts including the engagement of community partners and diverse 
voices in the pursuit of change, an increasing ability to overcome barriers to systems 
and policy change, and examples of new economic endeavors associated with the 
partnerships’ work. Tips for storytelling used in the Food & Fitness work include 
the following (Pyramid Communications, 2021): Every good story needs an arc – a 
beginning, a middle, and an end; identify obstacles that were overcome; describe 
any unexpected encounters or outcomes; have a hero at the center, and the hero 
should have a background; use quotes; keep it clear and simple (avoid jargon); and 
the audience should learn something from the telling. One yardstick to measure the 
effectiveness of a story is to consider whether the story answers questions that the 
audience is likely to have: Who is the story about? What do they want? What stands 
in their way that makes the effort interesting? How do they respond to those barriers 
or obstacles? What happens in the end? What does it mean?

In-depth interviews and focus groups (of 6–8 participants) allow for guided dis-
cussion/group discussion with the purpose of generating a rich understanding of 
perspectives, experiences, and beliefs of community members and partners involved 
in the work. In-depth interviews provide an opportunity to probe into the details of 
perspectives and information held by leaders and champions of efforts. Focus 
groups provide an opportunity for stakeholders to share and compare their perspec-
tives and experiences with each other. Critical to both of these types of data collec-
tion is the selection of stakeholders and the development of questions, both of which 
should involve input from the community. When planning in-depth interviews and 
focus groups, first decide who you will talk to and what questions you will ask. Also 
think about how you will moderate the groups, analyze the data, and share the infor-
mation obtained. The overall goal is to listen and learn.

Tracking the flow of resources can illustrate the increased acquisition and lever-
aging of resources in the form of matching funds, in-kind support, and additional 
grants and contracts to further the partnership’s work over time. Documentation of 
resources includes the type of resource (i.e., money, full-time equivalent of work), 
the source, and the specific work of the partnership that the resource will support. 
These data enable description of the magnitude of resources and how they are 
deployed by the partnerships. It is helpful to verify and document the resource 
acquired or the commitment made (e.g., in a budget line or notation, memorandum 
of understanding [MOU], or a letter stating intent).

Finally, an important consideration is how information regarding processes and 
outcomes can be shared with stakeholders ongoingly to contribute to refinements 
and anticipate challenges in the work. In keeping with principles of community-
based participatory research (Israel et al., 2010; Schulz et al., 1998), feedback and 
integration of evaluation results are critical to the ongoing work. Partnership leaders 
are encouraged to determine the best way to share ongoing findings with their part-
ners and members. An example is to share findings regarding partnership engage-
ment with working groups in order to consider which partners are not involved but 
may be helpful to engage in order to achieve partnership goals. Another example is 
to review outcomes with the partnership steering committee during the process of 
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revising the partnership objectives. The aim is to enable partnerships to fine-tune 
and focus their efforts.

Dissemination of evaluation findings also informs the field of community change 
efforts. Evaluation has a great potential for informing others working toward sus-
tainable changes in their community food, school food, active living, and built envi-
ronment. Evaluation data that includes information about community contexts can 
provide both quantitative and qualitative results related to types of changes, how 
those changes are occurring, and how changes are both similar and unique across 
communities.

Efforts to capture information related to community change require that multiple 
stakeholders have ongoing opportunities to contribute to the documentation of the 
process and outcomes of the work. Best results are obtained when multiple voices 
are included in the evaluation and when partnership-specific work is tracked in an 
ongoing manner with regular opportunities for collaborative feedback and reflec-
tion. Evaluation feedback is critical to the continued development and improvement 
of both the work and the evaluation and valuable to others doing similar work in the 
community.

�Case Study: REACH Lower Rouge River Water Trail

 

The REACH project focuses on the Lower Rouge River and three communities 
outside of Detroit, Michigan, Inkster, Wayne, and Westland (see Fig. 6.1), with the 
purpose of creating safe, equitable opportunities in these diverse communities for 
physical activity through blueway (water) and greenway trails. Inkster has a popula-
tion of 25,366 people, with 71.6% African American and 2.9% Hispanic American. 
More than 33% of individuals living in Inkster live below poverty. Wayne has a 
population of 17,643 people, with 15.7% African American and 2.9% Hispanic 
American, with more than 20% of individuals living below poverty. Westland has a 
population of 36,506 people, with 18.2% African American and 3.5% Hispanic 
American, with more than 18% of individuals living below poverty (MDHHS 
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Chronic Disease Epidemiology Section, 2021; U.S. Census Bureau, 2019; University 
of Wisconsin Population Health Institute, 2021).

The partnership between the NKFM and Friends of the Rouge (FOTR) has pro-
vided a unique opportunity to align chronic disease prevention and environmental 
health. FOTR built momentum from strategic planning for the Lower Rouge River 
Water Trail, and the timing of the ongoing REACH award (2018–2023) was oppor-
tune for establishing new partnerships and staff to pursue development of the Lower 
Rouge Water Trail (Fig. 6.2).

The overall goal of the Water Trail is to develop a paddling network through ten 
cities connecting the communities via the river all the way to Detroit, Michigan. For 
much of the past two generations, the Rouge River has been known as one of 
Michigan’s dirtiest rivers; it contains some of the oldest and most industrialized 
areas in Southeast Michigan. In 1987, the Environmental Protection Agency 
declared the Rouge River an area of concern under the Great Lakes Water Quality 
Agreement (Great Lakes Water Quality Board, 1985). This led to remediation and 
restoration efforts in 25 habitats that have removed pollutants, restored wetlands, 
increased aquatic life, and managed invasive species. Efforts of multiple partner-
ships, including state and local government, nonprofits, and community groups, 
have increased the potential of the Rouge River to provide outlets for physical activ-
ity, community connections, and a habitat for wildlife. Today, the Rouge River 
Gateway Greenway runs along the main branch of the Rouge River and is regularly 
used by pedestrians and bicycles, and families are active in its surrounding parks.

Fig. 6.2  Map of the Rouge River and surrounding Michigan communities. (Source: Friends of the 
Rouge (2019). Reprinted with permission. https://therouge.org/water-trail/)
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The Water Trail Strategic Plan, adopted by the FOTR leadership committee and 
published in May 2019, provided the framework for the development, maintenance, 
and safety of the trail, including water trail goals; alignment with National Water 
Trail designation, State of Michigan Water Trail designation, and Pure Michigan 
Water Trail designation criteria; and potential access points (e.g., from neighbor-
hoods, parking areas, and other destinations in the community). A safety plan, 
drafted and published by FOTR in June 2019, covered personal safety and emer-
gency response, including recommendations for on-the-water signage, paddling 
classes, woody debris management, and water quality management. Continued 
work will include greenway connector routes and trail amenities and building up the 
western part of the trail that travels through the REACH communities of Inkster, 
Wayne, and Westland. This case study will address this work as it relates to equity, 
community-driven approaches, systems thinking, assessment and prioritization of 
efforts, and evaluation.

The focus on equity in the Lower Rouge water trail development considers that 
poverty, racism, disinvestment in neighborhoods, and other social determinants of 
health create barriers for physical activity and health in the REACH communities 
and that improving environmental and community conditions is an important step 
toward changing these inequities. Many of the cities along the Rouge River, particu-
larly Wayne and Inkster, experience financial difficulties, partially related to long-
standing revenue issues, and are still pulling themselves out of the Great Recession 
of 2008, which decimated the tax base. Changes to the built environment in cities 
rely on city funding, and these financial difficulties make it unrealistic to plan on 
revenue from these cities for improvements. For example, a park located in a prime 
downtown spot in the city of Wayne has existing capabilities for a boat launch and 
needs significant improvement that the city cannot afford. NKFM and FOTR con-
tinue to look for grant funding opportunities for this initial investment and continue 
to explore equitable avenues for long-term maintenance.

The commitment to a community-driven process for the water trail began with 
the awareness that most of the initial participants engaged in the water trail develop-
ment and planning were disproportionately from White, wealthier communities 
along the Rouge. NKFM has worked to elevate the voice of lower-income commu-
nities and communities of color in the planning and visioning process. Focus groups 
were conducted with members of the community to collect their thoughts about the 
Rouge River, and community ideas and concerns were relayed to the leadership and 
partners, including existing community coalitions. NKFM found ways to expand 
opportunities for community advocacy in the water trail planning process. An 
example from the city of Wayne occurred when community involvement was lack-
ing in the public town hall planning meeting for the water trail. In response, NKFM 
shared the focus group information with an existing community coalition, Healthy 
Wayne, to garner additional feedback that was shared directly with Wayne 
County Parks.

Partners involved in the Lower River Rouge work along with FOTR and the 
NKFM include the City of Inkster through its Special Projects Division in its may-
or’s office. Representatives have attended Water Trail Leadership Committee 
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Meetings and expressed interest in strategies for woody debris management in 
Inkster where there are many obstructive log jams.

Along with the strategic plans that have been adopted by the REACH communi-
ties, the Lower Rouge work has uncovered the critical need to address log jams in 
the river and provide remediation. The Rouge River rises and falls dramatically with 
rain events, and this “flashy” nature impacts the river’s banks and can cause trees to 
fall into the river and create log jams over time. Wood in the river makes a great 
habitat for fish and other wildlife that live in the river, but it can be a nuisance and 
an obstruction to paddlers. Grant funding has been targeted to help remediate and 
open up log jams along the planned paddling route designated by Motor City Canoe 
and Kayak. FOTR staff and volunteers have worked to clear log jams, and activities 
take place throughout the watershed to clean up debris and remove invasive species.

Woody Debris Management projects are perpetual and necessary to expand 
accessibility in alignment with any other type of nonmotorized trail maintenance 
requirements. There are opportunities for local businesses to benefit economically 
from woody debris maintenance. Large log jams will be opened through contracts 
issued by municipalities, and residents who live along the riverbanks may also want 
to work with companies for smaller projects that have an impact on their property. 
FOTR is sharing the knowledge that volunteers have acquired over the years in the 
management of woody debris and is exploring how to develop a certificate for busi-
nesses that go through specific training and maintain the proper insurance. FOTR is 
also training local foresters and landscapers who often have some of the needed 
equipment (e.g., chainsaws), so when log jam clearing opportunities arise, they are 
prepared.

The City of Westland Department of Housing and Community Development has 
been helpful in partnering with FOTR on the implementation of the Dry Dock 
Pop-Up project, which provides further opportunities for community members to 
contribute to the vision of the water trail and also to learn about paddling without 
being on the water. Recreation staff was also instrumental in helping to connect the 
FOTR team with Westland Farmers Market planners to help coordinate logistics and 
dates for a successful dry dock event, bringing the opportunity for involvement to 
places where community members actively congregate.

The dry dock events, piloted by FOTR in Spring of 2021, gave community mem-
bers an opportunity to sit in a canoe, wear a life jacket, and gain exposure to basic 
paddling maneuvers without actually being on the water. The hope was to seed 
interest in canoeing as a form of recreation and provide information about the Lower 
Rouge Water Trail. NKFM has participated in these events to share information 
about canoeing as a way to be physically active.

Motor City Canoe and Kayak Rental, another partner, has opened livery services 
at Ford Field Park in the neighboring city of Dearborn (see Fig. 6.3 western section 
[upper map]). This has allowed FOTR to work with the City of Dearborn and Motor 
City Canoe and Kayak Rental as a part of the waterway network. The livery at the 
Ford Field Park also provides an option for beginning paddlers to practice in the 
pond, while more advanced paddlers can try their hand at paddling into the upstream.
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Another partner, Beaumont Hospital Healthy Communities Initiative (Wayne/
Westland) – Individual Healthy Communities – features formalized coalitions with 
membership including residents and representatives of local government, schools, 
business, health care, social service, and faith-based and other community organiza-
tions. Coalition members work collaboratively to optimize the reach of existing 
programs and support development of new programs, events, and land use that pro-
mote healthy living in their community. FOTR and the NKFM participate in the 
Healthy Wayne and Healthy Westland groups to promote trail use as a healthy fit-
ness alternative and provide regular updates on trail events.

Thinking of the waterway changes as part of a larger system, and creating oppor-
tunities for communities to envision the complete network of the greenway and 
waterway development (i.e., systems thinking), has been critical to citizen engage-
ment, funding opportunities, and linkages to resources at the local, regional, and 
state levels. The Lower Rouge River has the potential to become both a blueway and 
greenway with a series of community connections that can impact the health and 
well-being for residents in the REACH communities and beyond.

Connecting the Rouge (https://www.connectingtherouge.org/) is a regional com-
munity planning effort initiated by the Wayne County Parks that illustrates the sig-
nificance of systems thinking approaches to built environment change in 
communities. This effort seeks to connect greenway trails to the Lower Rouge and 
other portions of the Rouge River waterways and greenways. This effort is critical 
to the identification and creation of links between neighborhoods, commercial 
areas, jobs, and other destinations throughout the Rouge River communities. 
Thinking of the complete picture of the Rouge River greenways and waterways 
assists in advancing the vision and core values of FOTR and supports the emphasis 
on their desire to develop community-led stewardship and to promote equitable 
access. The promotion of the Wayne County Parks and improvements to the park 
system also provides a platform from which FOTR, NKFM, and other partners can 
communicate the vision and benefits of connected trails in the REACH 
communities.

The assessment/strategic planning process involved input from all 10 communi-
ties spanning the 27 river miles. Participants included municipal leaders, NGOs, 
and residents. Two public meetings aimed to inform communities on the planning 
process, understand how participants currently use and interact with the river (e.g., 
where they access it, preferred activities), and solicit input on vision and future 
development. Feedback was also solicited on draft plans, maps, and priorities, to 
contribute opinions related to next steps. FOTR hosted a safety summit specifically 
with public safety agencies from jurisdictions across the water trail to guide educa-
tion and safety recommendations. Ultimately, the Lower Rouge Water Trail Strategic 
Plan was published in May 2019 (https://therouge.org/water-trail/water-trail-
development/). The result includes launch sites, points of interest, and design work 
for the entire 27 miles.

The development of the Lower Rouge River Water Trail requires coordination 
with other local trail projects, including the Connecting the Rouge Community 
planning effort that seeks to connect a regional trail network and create links 
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Fig. 6.3  Paddling maps of the Lower Rouge River western, central, and eastern sections. (Source: 
Friends of the Rouge (2019). Reprinted with permission. https://therouge.org/water-trail/)

between trails and everyday destinations throughout the Rouge Valley. Facilitated 
by SmithGroup, Wayne County Parks engages stakeholders through the website, 
connectingtherouge.org, in which they can gather priorities and feedback on spe-
cific geographic features on a map. They have hosted public meetings and stake-
holder meetings with cities along the river and specific nonprofit groups and have 
created a platform for ongoing engagement with these groups and individual com-
munity members. Their purpose is to collect ideas that will inform the continued 
planning and development of the Rouge River projects, with the ultimate goal of 
supporting vibrant, healthy neighborhoods with opportunities for economic growth.

With funding support from the Ralph C. Wilson Foundation, the Erb Foundation, 
and CDC REACH, the FOTR was able to hire a full-time water trail manager, who 
joined FOTR in February 2021. With a unique background in sports, strategic plan-
ning, creative design, and coalition building, he has brought new energy and a 
community-driven perspective to the development of the water trail.

Evaluation and dissemination efforts related to the REACH Lower Rouge River 
project are ongoing. Data on related activities are collected through tracking forms 
that include descriptions of the efforts, phase of the change effort, important 
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strategies, specific obstacles that may be hindering efforts, accomplishments 
(benchmarks), and planned next steps. Data is also collected about partners who 
have a role in the efforts and who may include key community organizations, agen-
cies, health clinics, local policymakers, businesses, and individuals/champions. 
Other community institutions and leaders must be involved for efforts to achieve 
success. The plans to gain their collaboration and the roles they might fulfill are 
tracked. Factors in the community or the larger environment that have helped move 
the effort forward are tracked. Examples include having goals aligned with indi-
viduals who are in decision-making roles (e.g., mayor’s office, city council), 
increased public awareness about the need for change, and existing funding from 
multiple sources. Significant outcomes to date must be monitored including built 
environment outcomes (e.g., environmental changes such as new or improved walk-
ing paths, water trails, park improvements, and greenway/blueway development and 
intersection) and related local policy changes (e.g., changes to existing policies; 
adoption of new policies or local ordinances; modifications to city, park, or trans-
portation plans; school policies). Quantitative indicators of success, such as the 
number of linear miles connecting everyday destinations built or installed as a result 
of environmental or policy change, number of new or enhanced sites or destinations 
connected by activity-friendly routes as a result of environmental or policy changes, 

Fig. 6.3  (continued)
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and number of people impacted by the new environmental or policy change, are 
essential to evaluation efforts.

Stories are being collected throughout this work in order to document changes 
and further understand progress toward goals. Qualitative data will be collected in 
the coming year to understand stakeholder perceptions of changes in the built envi-
ronment along with perceptions of how these changes have impacted, and have the 
potential to impact, physical activity. Data related to leveraged resources are also 
included in the evaluation.

Dissemination of evaluation results to partners provides information that is help-
ful as decisions are being made and priorities are being set. Dissemination of find-
ings will continually be fed back to the overall partners, funders, and community 
throughout this work through reports, stories, and fact sheets. The intention is to 
make the Rouge River Water Trail a destination with the potential to spawn a blue 
economy through a wave, a business, and workforce development opportunities that 
can inherently grow from the opening of the water trail.

Fig. 6.3  (continued)
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�Summary and Implications for Family Health Research 
and Evaluation

The built environment, including the overall layout of the community and the qual-
ity of places, affects accessibility, use of key destinations, and overall opportunities 
for physical activity for families and children. The location of different activities 
(e.g., work, school, shopping, recreation) relative to the overall physical environ-
ment and to each other influences the fundamental character of communities and 
lifestyles. The plan for the built environment determines what land is developed and 
for what purpose, where and how far apart destinations are, what kinds of activities 
can happen in a given space, who can live next to whom or next to what, and what 
options people have for getting from place to place. Most policies related to the 
layout of the built environment are predicated on the use of automobiles to get 
around, creating daily activities and destinations that are far apart and segregated 
into single-use areas that are connected by major roads and parking lots. There is a 
strong association among opportunities for active transportation, the existence of 
parks/recreation facilities and programs, school environments, and level of routine 
physical activity and the health of children and families.

Local policy strategies can promote physical health through supportive built 
environments. Improvements to local parks, trails, greenways, and water ways will 
encourage the use of these amenities. Updating zoning ordinances, building codes, 
and approval processes to encourage compact community design and a tighter mix-
ture of activities will facilitate active transportation. The resulting changes could 
include construction of higher density, affordable, and mixed-use projects near 
schools, parks, transit lines, work sites, and commercial centers. Updating road 
policies/standards and parking requirements/fees to improve connectivity, safety, 
and street design, and supporting incentives for transit and nonmotorized transpor-
tation, can contribute to supportive built environments.

Local policy change efforts are most effective when the focus is on equity; a 
community-driven process; systems thinking; assessment and prioritization of 
changes that will ensure effectiveness, efficiency, and sustainability; and evaluation 
and dissemination efforts that demonstrate success. In order to ensure change that is 
beneficial to community health, future research and evaluation related to active liv-
ing and the built environment must consider all of the elements of the community 
change process as described here and explicitly consider efforts that will create and 
maintain equitable access to opportunities for physical activity for families and chil-
dren. Individual health behaviors, shaped by opportunities for health in the environ-
ment, ultimately require removing obstacles to health such as poverty, discrimination, 
and their consequences, including lack of access to good jobs with fair pay, quality 
education and housing, safe environments, and health care. This includes creating 
opportunities for individuals to make choices in conditions that affect their own 
well-being.
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Chapter 7
How Family Caregiving Negotiates 
and Depends on the Urban Environment

Andrew Binet and Mariana C. Arcaya

Caregiving is central to family life and crucial for healthy development, aging, and 
relationships, day-to-day and across generations. Caregiving is also demanding 
work – physical, emotional, and cognitive – the burdens of which are unevenly dis-
tributed both within households and across society in ways that reflect and repro-
duce social inequality along axes including gender, race, and class (Daminger, 
2019; Duffy, 2011; Folbre, 2012). Since the nineteenth century, caregiving has typi-
cally been considered to take place in the private realm, a domestic activity outside 
the scope of public concern (Fraser, 2016). However, periodic “crises of care,” such 
as the rapid concentration of caregiving and social reproduction in the home during 
the COVID-19 pandemic, have revealed just how much of this work is usually dis-
tributed more broadly throughout families’ social and environmental contexts 
(Fraser, 2016; Stevano et al., 2021).

As a consequence of its discursive exclusion from the public realm, caregiving 
has remained largely absent from discussions in urban planning and design about 
how to spatially organize our society to promote positive social change and human 
flourishing. This is despite the fact that caring and being cared for are major aspects 
of life for most urban residents. Nevertheless, patterns of urban development since 
the industrial era have played a significant role in shaping the conditions under 
which family caregiving takes place and the possible forms caregiving can take – 
suburbanization being an obvious example (Hayden, 1981). Similarly, changes in 
the social organization of care and social reproduction more broadly, for example, 
deindustrialization and the corresponding movement of women into the workforce 
beginning in the 1970s, have had considerable influence on the development 
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trajectories of cities (Curran, 2017; Parker, 2017; Winant, 2021). The reciprocal 
relationship between caregiving and the urban environment suggests that it is impor-
tant for urban planners and designers, as well as those in allied fields like architec-
ture or public policy, to develop frameworks for attending to and engaging in matters 
of care. Doing so is crucial for ensuring that urban environments promote and con-
tribute to a plurality of healthy familial relationships, community resilience in the 
face of challenges like housing insecurity and climate change, and health and social 
justice more broadly.

Care is “a species of activity that includes everything we do to maintain, continue 
and repair our world so that we can live in it as well as possible. That world includes 
our bodies, ourselves and our environment” (Tronto, 1993, p. 103). The breadth of 
this definition of care reflects the fact that care is ubiquitous and a “defining condi-
tion of what it means to be human” (Kleinman, 2015, p. 240). It is a vital activity 
engaged in the everyday maintenance of the web of life, enacted through specific 
relations of interdependence, and grounded in moral commitments. Care is neces-
sarily relational in that it involves responsibility and commitment to an object of 
care. This relation is not typically purely dyadic but instead involves a complex 
network of actors, resources, and actions, including elements of the environment 
where care takes place. Because care is relational, geographers have argued that 
care is spatialized and that care settings – including private spaces like the home, 
professional spaces like clinics, and public spaces like parks  – form part of the 
social fabric of the places where they are located (Conradson, 2003; Lawson, 2007; 
Milligan & Wiles, 2010). Care can thus be understood as a quality of spaces that is 
produced relationally (Bondi, 2003).

Today, societies around the world are faced with a “crisis of care” (Fraser, 2016). 
States are increasingly “externalizing care work onto communities and families 
while simultaneously diminishing their capacity to perform it” through systematic 
disinvestments in social welfare policies, programs, and institutions (Fraser, 2016, 
p. 112). As a result, care is increasingly commodified for those who can afford it 
and an individualized, privatized responsibility for those who cannot. These pat-
terns are global, but in the USA, they are accentuated by an aging population, 
uneven and ungenerous welfare state provisions, structural racism, and other con-
textual factors (Black, 2020; Poo, 2016; Roberts, 1997). Every form of capitalist 
society harbors social reproductive contradictions, Fraser argues, because social 
reproduction is the “condition of possibility” for capital accumulation. Capitalism’s 
orientation toward accumulation, though, tends to destabilize and deplete the social 
reproductive processes on which it relies (Fraser, 2016; Mohandesi & Teitelman, 
2017). Under neoliberalism, “endemic care deficits” have become normalized, and 
forms of care that do not serve the interests of value  extraction and profit are 
actively undermined as individuals are pushed to take more and more personal 
responsibility for their own well-being under austerity (Tarrant, 2018; The Care 
Collective, 2020, p. 9).

The contemporary crisis of care is also both reflected in and exacerbated by the 
built environment. After all, planning responds to capitalism’s crisis tendencies 
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(Lefebvre, 1996). We can see this in the growing care needs of an aging population, 
many of whom are spatially isolated from family and friends who might feasibly 
be able to care for them, and in urban planning’s push to develop new means of 
“aging in place” (Biglieri 2017; Forsyth et al. 2019). We can see it also in the fact 
that workers in the care sector, the fastest-growing part of the labor market, increas-
ingly cannot afford to live in major cities or must work more than one job to be able 
to do so, which in turn puts the quality of care they give in jeopardy. Further, the 
privatization of public spaces is eroding capacities for community care (The Care 
Collective, 2020). From an urban planning perspective, alleviating the rising pres-
sures of the “crisis of care” might thus involve coordinated policies that seek to 
increase the value of paid care work. Simultaneously, urban planners and policy-
makers should invest in infrastructures that shift the burdens of care and social 
reproduction away from individual households and back onto the shoulders of the 
collective, and the city itself, in ways that reduce the time and resources people 
must devote to unpaid care work and the cognitive labor that undergirds this work 
(Binet et  al., 2022;  Daminger, 2019; Duffy et  al., 2013; Miraftab, 2021; 
Randles, 2020).

A crucial first step in understanding how to intentionally plan for and develop 
urban environments that foster and support more equitable relations of care at the 
societal level, and in reducing the difficulty and burden of care at the household 
level, is developing a more systematic understanding of how the work of everyday 
caregiving engages with and is shaped by the urban environment. With a deeper 
understanding of the aspects of care work that rely on the urban environment, it 
becomes possible to assess how historical or planned changes in urban environ-
ments affect these domains of care work: Do the changes make care work easier or 
harder, more or less resource-intensive, more individualized or collectivized? Do 
the changes reduce or expand caregiver’s choice and agency? Similarly, such an 
understanding stands to help clarify planning, design, and policy priorities for urban 
development that makes neighborhoods and cities more livable for families and 
promotes family well-being.

This chapter draws on interviews conducted with caregivers in the Boston, MA 
metropolitan area to explore how the day-to-day work of care interacts with, 
responds to, negotiates, depends on, and is shaped by different social and spatial 
aspects of the urban environment. It emerges from a broader project exploring how 
matters of care mediate the relationship between health and place in cities (Binet, 
2021). That project was conducted as part of the Healthy Neighborhoods Study 
(HNS), a longitudinal participatory action research study of the relationship 
between neighborhood development and community health in nine  Boston-area 
neighborhoods. In the next section, we describe the HNS study design and our 
research methods, followed by the results of our analysis. We conclude by urging 
urban planners and policymakers to account for care in the design and evaluation 
of urban interventions and to prioritize making the work of care easier, to make 
cities more livable for families and more conducive to family well-being.
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�Methods: The Healthy Neighborhoods Study

We explore how family caregiving depends on and negotiates the affordances and 
shortcomings of urban environments through an analysis of qualitative data col-
lected from semi-structured interviews with nearly 70 caregivers. These interviews 
were conducted as part of the Healthy Neighborhoods Study (HNS), a longitudinal 
multisite participatory action research (PAR) project that began in 2016. The HNS 
explores the relationship between urban development and community health in nine 
gentrifying neighborhoods across the Boston metropolitan area (Arcaya et al., 2018).

PAR is an approach to inquiry that centers the lived experiences of those indi-
viduals and communities most affected by the phenomena under investigation 
across each phase of research and seeks to use the knowledge cocreated through 
research to act on and improve the community’s social and material conditions and 
the power relations that shape them (Greenwood & Levin, 2006). The HNS PAR 
model is centered on a team of about 45 Resident Researchers who work in collabo-
ration with a local partner organization in each community (Fig. 7.1; The Healthy 
Neighborhoods Study, 2020). Resident Researchers are community resi-
dents recruited by community partner organizations and participate in all aspects of 
the research process, including research question development, instrument design, 
data collection, data analysis, sharing research findings with various audiences, and 
using study findings to develop local interventions addressing the health impacts of 
neighborhood development (Binet et al., 2019). Resident Researchers range widely 
in age, education, familiarity with research, and life experiences. Resident 
Researchers are trained in PAR methods and research ethics and are registered as 
IRB (Institutional Review Board)-approved study personnel.

During the first year of the HNS, we began to explore the relationship between 
place and health through workshops with Resident Researchers and site coordina-
tors from community partner organizations. We collaboratively developed a set of 
three overarching research questions to guide us through our research-to-action cycle:

	1.	 What changes in experiences, opportunities, health, and quality of life are resi-
dents experiencing as their neighborhoods change?

	2.	 How does what is built, how it is built, and for whom it is built impact health?
	3.	 What roles do residential mobility and displacement play in changes in popula-

tion health?

While care and social reproduction are not an explicit focus of the HNS, the themes 
pervade the study. The impacts of neighborhood changes on parents, children, fami-
lies, and kin are recurring themes in conversations and workshops with Resident 
Researchers, many of whom are themselves caregivers whose own experience of 
gentrification has been shaped by this role. Indeed, Resident Researchers’ involve-
ment in the HNS may be seen as a form of care for the well-being of their neighbor-
hood and community: many discuss their role in terms of meeting important 
community needs and helping to heal collective wounds. In collaborative research 
design and data analysis workshops, our team’s discussions of changes to the built 
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environment in domains like housing and green space are often explicitly focused 
on how these changes impact care work. The same is true of our conversations about 
factors that might mediate the relationship between gentrification and health, such 
as financial security, social support, and one’s ability to meet their priorities in life.

�Data Collection

The HNS collects both quantitative and qualitative primary data from respondents 
living in the study communities. We collect quantitative data through a community 
survey tool that was developed and piloted in 2016 and which has since been fielded 
three more times on an annual basis with more than 3000 respondents. We collect 
qualitative data via semi-structured interviews with members of a nested longitudi-
nal cohort which we initiated in 2018. During the first round of collaborative 
research design workshops in 2016, Resident Researchers expressed interest in 
gathering qualitative data from respondents in addition to the quantitative data col-
lected via the survey. As a consortium, we agreed to prioritize survey development 
during the first year of the study and then develop an interview tool during the sec-
ond year of the study based on our experience fielding the survey and initial find-
ings. Here, we focus on the process for designing qualitative data collection tools 
and collecting qualitative data; descriptions of processes for collecting primary and 
secondary quantitative data are described elsewhere (Arcaya et  al., 2018; Binet 
et al., 2019; Daepp et al., 2021).

The “Round 1” interview tool was developed during collaborative research 
design workshops held in Fall 2017. During these workshops, Resident Researchers 
discussed how qualitative and quantitative data differ, and how qualitative data 
could complement the quantitative data they gathered via the survey. They identified 
six survey domains where qualitative inquiry would advance their understanding of 
the study’s central themes: neighborhood and belonging, housing, health, prioritiza-
tion, social support, and ownership of change. In addition, they identified a number 
of crosscutting themes to explore: work and employment, sense of stability, and 
sense of control and direction in life. Academic facilitators drafted interview ques-
tions based on input from Resident Researchers about which aspects of these 
domains we should focus on learning about from interview respondents. Resident 
Researchers gave feedback on the draft interview protocol, and some Resident 
Researchers also agreed to be test interviewees in order to assess how well the ques-
tions worked. Final revisions were made according to their feedback. While two 
subsequent rounds of interviews with cohort members have been conducted, 
designed following the processes similar to that described above, here we analyze 
data from Round 1 interviews only.

In early 2018, the HNS began operating a nested longitudinal cohort of 150 
people. Cohort members were enrolled in the study in one of two ways. First, cohort 
members could be enrolled by Resident Researchers during the course of regular 
surveying: Resident Researchers would offer every third respondent the choice of 
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joining the longitudinal cohort and receiving an interview and survey at a later date 
or completing the anonymous community survey. Alternatively, cohort members 
could be enrolled on “rapid enrollment” days when study personnel would station 
themselves at a community hub (e.g., a library or YMCA), identified by Resident 
Researchers and community partners in that neighborhood, and recruit as many 
cohort members as possible. If individuals agreed to be enrolled in the cohort, their 
contact information was collected, and study personnel would reach out to them in 
the coming weeks to schedule an appointment for an interview and survey at a con-
venient time and place of their choosing, usually either their home or a nearby café 
or library. In some cases, the survey was administered when enrollees’ contact 
information was collected. If interviewees consented to be recorded, interviewers 
did so using either an application on their mobile phone or via stand-alone recording 
device. Audio files of interviews are professionally transcribed.

�Analytical Subsample

The analysis we report on here is based on a subsample of cohort members who play 
caregiving roles in their everyday lives. The sample was identified using the only 
indication of caregiving responsibility on the HNS survey: whether a respondent 
has children. The sample is not restricted to biological parents and includes grand-
parent caregivers. Interview responses show that some members of the sample also 
care for other people in addition to children like elderly relatives or neigh-
bors. Descriptive statistics about the analytical subsample are presented in Table 7.1. 
Three quarters of the respondents are women. Nearly 80% of the respondents are 
people of color, and 50% are black. Most respondents report that their health is 
“good” or better, but one in five say their health is only “fair” or “poor.” More than 
half of respondents have an income of less than $30,000 per year. The sample is thus 
reflective of who bears the greatest burden of care work in the USA: mostly women, 
mostly people of color, and mostly poor and working-class people.

(continued)

Table 7.1  Analytical subsample descriptive statistics

Variable Count Percentage (%)

Gender
Male 16 24
Female 51 75
NA 1 1
Race
Black 33 49
Latinx/Hispanic 8 12
Multiracial 8 12
Others 4 6
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Table 7.1  (continued)

Variable Count Percentage (%)

White 14 21
NA 1 1
Age
18–24 1 1
25–34 16 24
35–44 17 25
45–54 10 15
55-64 15 22
65+ 7 10
NA 2 3
Self-rated health
Poor 1 1
Fair 13 19
Good 30 44
Very good 16 24
Excellent 6 9
NA 2 3
Annual income
Less than $15,000 19 28
$15,00–29,999 17 25
$30,00–59,999 16 24
$60,00–89,999 6 9
$90,000–119,999 2 3
$120,000 or more 0 0
Do not know 3 4
NA 5 7
Neighborhood
Brockton 5 7
Chelsea 8 12
Dorchester 13 19
Everett 3 4
Fall River 7 10
Lynn 1 1
Mattapan 4 6
New Bedford 11 16
Roxbury 16 24

�Analytical Strategy

The analysis conducted for this chapter is based on three rounds of qualitative cod-
ing. First, we used open coding on a subset of ten transcripts to generate a prelimi-
nary understanding of key themes in the data and began to write analytical memos 
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about these themes as they developed. Once we believed that we had a grasp of the 
main themes that were emerging, we developed an analytical codebook based on a 
synthesis of the open codes we had generated so far. For the second phase of the 
analysis, we used this codebook to recode the transcripts we open-coded, as well as 
to code the remainder of the transcripts in the subsample to the point of thematic 
saturation. During this round, we further developed our analytical memos and began 
to speculate about the relationships between different themes and the emerging 
theoretical structure of our results. In the third phase of the analysis, we conducted 
axial coding within specific significant themes in the analysis to better explore their 
respective dimensions.

In the analysis, we sought to look at respondent’s lives from the perspective of 
care. We analyzed each respondent’s transcript from the perspective of their role as 
a caregiver, inasmuch as we might analyze their transcript from the perspective of 
their residency in a particular neighborhood. We did so in order to attune ourselves 
to the ways that caregiving shaped respondents’ perceptions across the range of 
interview themes, from financial security to neighborhood belonging to priority 
fulfillment.

While the large majority of respondents in the analytic subsample are caring for 
their own children, in reporting the results, we have used the labels of “caregiver” 
and “dependent” rather than, for example, “parent” and “child.” Not every caregiver 
in the sample is a parent; for example, some are grandparents. Similarly, not every 
caregiver is caring only for children; for example, some are also caring for siblings 
or elders. Furthermore, the focus is on care as a type of work that stretches across 
different types of relationships of interdependence, rather than on parenting or chil-
dren per se.

�Results: Caregiving Strategies Depend 
on the Urban Environment

We report on one key dimension of the analysis: patterns of caregiving strategies 
that depend on and/or negotiate different characteristics of the urban environment 
that caregivers employ to fulfill important caregiving goals for their dependents, for 
their communities, and for themselves.

Caregiving strategies refer to the planned or coordinated actions respondents 
undertake in an effort to maintain the conditions and efficacy of their care and to 
accomplish their caregiving goals. Our analysis focused on strategies that engage 
environmental features and qualities in caregiving decisions and practices and/or 
which seek to change some dimension of the environmental context of the care-
giving relationship, in service of meeting a respondent’s caregiving goals. Our 
analysis identified six patterns of environmentally-dependent caregiving strate-
gies: managing the dependent’s relationship to their environment, securing and 
maintaining the material conditions of care, building and maintaining 
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relationships that support caregiving, preserving dependent and caregiver health, 
time management, and balancing work and caregiving. Together, these strategies 
show how the work of caregiving is shaped by material and social characteristics 
of the urban environment that determine the level of control that caregivers have, 
the choices they can or must make, and the aspects of caregiving that require 
resources, time, and attention.

Caregiving strategies were shaped by numerous environmental, social, and 
economic constraints in addition to inequitably distributed opportunities that 
reflect structural racial and class inequities at the societal level, as well as the 
context-specific stratification of social reproduction. As a consequence, not all 
caregiving strategies can be understood as freely chosen. In the strategies they 
undertook, caregivers were often trying to overcome the shortcomings of their 
context, doing so by balancing between what they deemed to be most effective 
given their circumstances and their knowledge from past experience. One respon-
dent explained it thus: “What’s important for me and my family at the beginning 
of the day is always at the top of my list. How do I make that better? I minimize 
what I don’t need… What I try to do at the most is get what’s important done at 
that particular time. And I work towards getting that one thing done, and then 
work on the next thing.”

Moreover, not all caregiving strategies were undertaken by the caregiver alone. 
Many relied on various forms of social and institutional support. However, typi-
cally, caregivers were nevertheless doing the work of securing and marshaling these 
sources of support to carry out strategies in service of their goals. Access to these 
sources of support varies in numerous ways, including according to tenure in one’s 
community, access to information, languages spoken, immigration status, racism 
and discrimination, and the energy and time available to maintain relationships with 
sources of support. Given that one of the strategies is creating support systems, the 
importance of social support for carrying out caregiving strategies also illustrates 
how strategies can be dependent on one another.

Overall, these caregiving strategies relate to the affordances of the urban envi-
ronment in three ways. First, caregiving strategies depend and rely on relevant 
affordances of the urban environment when they are accessible. Second, caregiving 
strategies involve the work of coordinating across different elements of the urban 
environment to establish connections and synergies between components that may 
not be built, designed or planned but which are necessary for the caregiver to meet 
their caregiving goals. And third, the strategies entail creating, replacing, or com-
pensating for those aspects of the urban environment that are not accessible or 
adequate. Thus, the amount of work that these strategies actually involve, and the 
difficulty of that work, is shaped by the underlying characteristics of the urban 
environment. Next, we walk through each pattern of environmentally dependent 
caregiving strategies in turn.
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�Managing Dependents’s Relationship to Their Environment

The first pattern of caregiving strategies in our data concerned caregivers’ efforts to 
manage and modulate their dependent’s relationship to their neighborhood environ-
ment. Such strategies included efforts to cultivate the dependent’s exposure to ele-
ments of the urban environment that the caregiver deemed beneficial, or to protect 
the dependent from aspects of the urban environment deemed detrimental to well-
being and development. For example, one caregiver described protecting her depen-
dents from perceived threats to their well-being from their neighborhood social 
environment. She is concerned about “drama” around the neighborhood such as 
violence and public drug use “that could potentially harm my kids somehow.” She 
said her children like to play outside, but in her neighborhood, “There’s nothing for 
kids to do…If there’s a park or something, there’s always some drama happening 
there. If they ever open something, they usually close it. So, kids really have nothing 
to do. So, I feel like [the neighborhood] should just have something…where we can 
bring our kids. That’s how you make friends…. But there’s nothing to do.” She 
explained that as a result, her family mostly stays inside the home because “they’re 
little and I want to keep them as far as I can from everything that’s happening until 
we move out of here and find better.” Unfortunately, protective dispositions toward 
perceived threats to dependent well-being from the neighborhood environment 
often resulted in increased isolation and withdrawal for both caregivers and their 
dependents.

Strategies for managing the dependent’s relationship to their environment also 
included efforts to build dependents’ understanding of how their neighborhood, 
city, and society work, with a view toward cultivating the dependent’s ability to 
navigate these contexts with some degree of independence. A caregiver in a differ-
ent neighborhood explained that she intentionally takes a more exposure-oriented 
approach to managing her dependents’ relationship to their environment. “They’re 
already exposed anyway, so I expose them to everything.” For caregivers in this 
study, exposure could take the form of involvement in various aspects of the com-
munity, whether in volunteering or activities. Exposure could also take the form of 
interpreting the environment and educating the dependent about what they experi-
ence. “I get my kids involved in a lot of activities. They do…basketball, soccer, 
street hockey, anything. I just get them involved…,” the caregiver elaborated. She 
described how she brings her kids along when she volunteers in the community and 
expressed a desire for more organized volunteering opportunities for children.

Similarly, one respondent shared an anecdote from a walk with her son in their 
neighborhood. “We were walking to KFC, and a gentleman there, his shoes were so 
ran out, and my son says, ‘Mommy, why’s his shoes look like that?’ And I said, ‘I 
don’t know’. I said, ‘Don’t ever knock a homeless person because you never know 
why they became like this. They could have probably had an executive job, working 
on Wall Street somewhere, and shit just happened.’ And I said, ‘Everybody has a 
story. We just don’t know his.’” Awareness was a key priority for caregivers, and 
spatial context and public life necessarily became the means through which this 
awareness was cultivated.
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For some caregivers, involving dependents in the neighborhood could help fulfill 
the goal of protecting them from some aspects of the environment. One respondent 
explained, “Unfortunately, [my son] can’t hang out in his community. That’s the 
downfall of our community. My son can’t go out and hang out on the block. I could 
in the projects,” she said, reflecting on her own upbringing in public housing in the 
same neighborhood that has since been demolished. “I could go hang out from 
sunup to sundown in the projects because there was always a parent looking out for 
you. Unfortunately…today, not everybody knows who’s everybody’s children…. 
He’s in something organized at all times because I don’t want him diverting. And I 
know this is not a guarantee that he won’t divert, but at least he knows he has 
options.”

Another caregiver in the same dense urban neighborhood described the impor-
tance of safe public spaces for ensuring that dependents have positive exposures to 
their neighborhood environment. “They’re not able to just go outside and play 
freely, like if you had a house and a backyard with a fence…so a lot of them stay 
inside. So, you have to take them. We have a lot of amazing parks. Actually, yester-
day, we took [my daughter] to seven different parks.” Often, however, protecting 
dependents from environmental influences leads to staying home, when possible, 
which typically leads to social isolation for the dependent, caregiver, or both. “You 
want to get in, get out, and be careful where you’re going,” said one caregiver.

�Securing and Maintaining the Material Conditions for Care

A second major group of caregiving strategies were respondents’ efforts to ensure 
the availability and suitability of basic material necessities for caregiving, including 
shelter, food, diapers, and clothing. This group of strategies depended the most on 
economic and resource aspects of the urban environment. These strategies required 
caregivers to navigate both the affordances (or lack thereof) of the physical environ-
ment and structural limits on the availability of goods necessary for care, such as a 
lack of affordable housing. Often, caregivers’ efforts to secure the material condi-
tions of care combined market-based strategies with efforts to find free or subsi-
dized goods through community resources and programs, which required flexibility. 
As one caregiver explained, her strategy for securing basic goods “depends a lot on 
cost. We take free opportunities and change plans.”

Many respondents were engaged in efforts to improve their housing situation, 
which usually involved navigating both the private rental market and long waiting 
lists for housing subsidies or public housing. Overall, housing was an area where 
caregivers often had very little choice or control over their circumstances, and many 
had to strategize to build the rest of their lives around the housing options that were 
available to them. One caregiver’s housing story exemplifies this pattern. When 
asked why he and his family lived where they did, he said, “It’s pretty much I didn’t 
have a choice. I was kind of forced out here.” He explained that he and his family 
were living in a gateway city north of Boston and that his girlfriend lost her job. “I 
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couldn’t afford the rent so we basically had to move… The only place we could find 
at the time, the rent was basically too high…but it was either that or go into a shel-
ter…So we tried to deal with it, and we was there for about a year and just fell off 
with the rent, couldn’t do it, and basically ended up in a shelter before we moved out 
here.” Staff at the shelter helped him find his family’s current apartment. Multiple 
respondents reported benefitting from programs that helped them find housing when 
they were living in a shelter and from programs that provided short-term rental 
assistance and basic furniture for parents expecting newborns.

Providing food for dependents was another important strategy for ensuring the 
basic material conditions for care and often involved combining different types of 
neighborhood resources to make ends meet. One respondent described how she 
combined different food procurement options in her neighborhood to meet her fam-
ily’s needs: “You’ve got to have the right money to buy the right food to keep you 
healthy, and the stuff in the store is so expensive, [and] I haven’t had food stamps in 
over 20 years. What I do, I try to catch the $2 food bag truck…get me two or three 
bags, and sometimes I talk to the social workers in the hospital and they’re giving 
me a gift card or something. But it’s really hard because the stuff that’s healthier for 
you is more expensive, and the stuff that’s bad for you is more cheaper in the store.”

Respondents also navigated community-based resources to get other basic goods 
for free. For example, one respondent said, “I know every single food pantry out 
here possible. I know everywhere to get deodorant, shampoo, toothpaste. I know 
where to go to get everything…your basic body needs. I know where to go to get 
your little house essentials. I know where to go to get diapers, wipes… So, I go all 
around, and I stock up on everything….”

�Creating Support Systems

Social support was a crucial resource that many caregivers relied on to fulfill their 
caregiving goals and responsibilities. The strategies they used to build and maintain 
social support systems depended on physical aspects of the urban environment like 
accessibility and proximity, as well as social factors like relationships with neigh-
bors. These strategies were shaped by the availability or absence of different poten-
tial sources of support in the respondent’s local context, since the support required 
was typically hands-on in nature, like child care, transportation, or food preparation. 
These systems of support were described by respondents as being crucial, both to 
the continuity and quality of their dependents’ care and for the well-being of care-
givers themselves. Some respondents also connected these efforts to the task of 
building community-level social cohesion more broadly. Others remarked upon the 
ways that the absence of social cohesion at the community level inhibited their abil-
ity to form trusting relationships of social support, particularly in cases where 
respondents were relatively new to their neighborhood or did not grow up there.

Respondents often sought to enlist other family members in their caregiving sup-
port systems. For example, one caregiver described how she trained her family 
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members who live nearby in the skills necessary to help care for her physically 
disabled daughter. “That’s very helpful when they come and ask to keep my daugh-
ter while I can go do a day with my son one-on-one. That is all a blessing. And that’s 
a lot of support.” She also described how family members would bring over food 
and help with tasks like cooking and laundry and provide services like hairstyling 
that the respondent would otherwise have to pay for. This is an example of how 
physically proximate support systems can benefit both the dependent and the care-
giver. Similarly, another caregiver counted on her children’s grandparents, who 
lived close by, for childcare support when her and her partner’s work schedules 
overlapped. A number of respondents reported strategizing about housing decisions 
based on family-oriented social support systems that they wanted to have in place. 
One respondent described waiting to move until she and her son no longer needed 
to rely on his grandmother for day-to-day childcare support, and another explained 
that she chose to live in a community where she does not have many friends and 
feels isolated, because her partner’s mother was able to provide them with housing 
and assistance with childcare.

Respondents also reported trying to build supportive relationships with neigh-
bors. One caregiver described how she and some of her neighbors take turns orga-
nizing activities and outings for their dependents. “We manage things for them to be 
happy, for having friends because it’s really important when you’re in a neighbor-
hood to have friends around.” Likewise, another caregiver explained, “My neighbor, 
she… just went to get her kid at school and I’m still with [her] baby for her. And the 
neighbor over here, next to us, my kids were…outside picking up all the leaves and 
they decided to do her front yard too. So we help each other.” These relationships 
may also come in handy in a crisis, as in the case of one caregiver who told how she 
had to organize neighbors in her building to sign a petition on her behalf when she 
and her son were at risk of losing their housing.

Some caregivers were also involved in creating support systems at the commu-
nity level. Examples include one respondent’s efforts to set up a support group for 
single parents and another’s efforts to provide employment and support for people 
who had experienced sexual harassment. Such efforts could also be more ad hoc in 
nature. For example, one caregiver shared how at the time of the interview she was 
sheltering a homeless family while they got back on their feet. These examples 
demonstrate the myriad ways that some caregivers seek to build forms of mutual 
dependence that rise to meet one another’s needs for support in the absence of coor-
dinated support for caregivers from institutions and policies.

Unfortunately, many caregivers felt like they did not benefit equally from the 
support systems that they helped to create and maintain. The caregiver who was 
sheltering a homeless family explained, “I help a lot of people. But in turn, I don’t 
feel like there’s nobody there for me and that’s probably the worst place to be in. 
Especially when you get older and you know that you’re getting a little bit more 
tired and you just wish that you had a little bit more support in certain areas. And I 
just don’t really feel like I have that…especially on a level where like, the level of 
positive things that I really want to be around and surround myself around. And it’s 
just not always there... It makes me sad.” The experience of giving more social 
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support to family and friends than they were receiving was extremely common 
among respondents.

Finally, some caregivers also strategized to secure more formal sources of sup-
port for their dependents and themselves, like therapists, social workers, faith-based 
support groups, and parenting classes.

�Preserving Health

Unsurprisingly, respondents described a range of caregiving strategies related to 
preserving health – both their dependents’ and their own – which were shaped by 
the qualities and affordances of their urban environment. Health-oriented strategies 
related to the urban environment typically sought to protect against or ameliorate 
health threats that caregivers perceived to be stemming from their environment. 
Other health-oriented strategies sought to cultivate and maintain healthy behaviors 
by taking advantage of the environment. Some of these strategies, such as accessing 
healthy food, overlapped with those described earlier as relating to securing the 
material conditions for care.

Some respondents were focused on addressing health concerns in their housing. 
One respondent explained that she was struggling with housing-related health chal-
lenges such as mold and rodents. She was cleaning constantly to ensure that her 
grandchildren, for whom she is a full-time caregiver, are safe when they play on the 
floor of her apartment. She said both of her grandchildren have asthma and allergies 
and that she thinks these problems are related to the condition of their apartment 
building. Two respondents reported that their dependents had elevated lead levels in 
their blood from previous housing. One described how she was trying to save money 
to move to a new apartment but at the time of the interview had not yet been able to 
secure new housing. Another described how, after living in a shelter, she and her 
children were placed in an apartment with lead paint, plumbing issues, and mold, 
and she had to take her case up with the city in order to be transferred.

Respondents also worked hard to preserve their own health, efforts that were 
typically described as being for the benefit of their dependents as much as for the 
respondent themselves. One caregiver explained that because she was now raising 
her grandchildren, she was trying her best to take good care of her health by walking 
around the neighborhood, going to classes like yoga, and keeping on top of her 
medical care. Her actions demonstrate how much caregivers’ efforts to maintain 
their health depend on access to salutogenic neighborhood resources and amenities. 
Another respondent showed how caregivers also rely on the urban environment to 
maintain their mental health. He described taking long walks through Boston to 
visit different churches – which he called “pockets in the city” – when he was feel-
ing stressed or overwhelmed about his new caregiving responsibilities, having 
recently taken custody of his adolescent daughter. “I’m a prayer person. I like to 
meditate. So, I think that’s a priority for me. If I plan on pulling this whole 
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[parenting] piece together, I think that spirituality has to be the foundation that gives 
me that guidance to go forward in this journey,” he said.

Sometimes, caregivers’ efforts to preserve their own health were oriented toward 
protecting dependents from stress about their caregivers’ well-being. For example, 
one respondent shared that because of a health condition that impairs her mobility, 
“I have limitations that I didn’t have before…So, I have to gauge and monitor how 
much I can do, because I have a [teenaged] son at home who lost [his] father. I’m 
his sole surviving parent, I don’t want him to have the stress of concern of whether 
mom’s okay.” Another caregiver shared a similar sentiment when describing her 
effort to hide the financial challenge of affording healthy food from her son. “I think 
that what we know about child development, especially, is that if the child is worried 
about their basic needs or if they’re seeing their parents or caregiver worry about 
their basic needs, they don’t develop properly.”

On the other hand, sometimes respondents had to sacrifice their own health for 
the benefit of their dependents. For example, one respondent explained that the 
demands of caring for her dependents meant that “I’m probably the least active out 
of everybody, but I’m active in different ways because I’m always cleaning. I’m 
always doing things and working on the weekend…So it’s like you got to keep 
yourself moving… I have to take more focus for me in order to do that. But I don’t 
do that because I care too much for eeny, meeny, miny, moe and all the birds and the 
animals…”.

�Time Management

Caregivers reported being engaged in various forms of spatiotemporal choreogra-
phy to ensure that there were no gaps in the day-to-day continuity of care, which 
was of special concern for those caring for younger children and people with serious 
health needs. Successfully figuring out the logistics of demands on caregivers’ time 
was usually a relief. One caregiver spoke to the importance of coordinating different 
aspects of her responsibilities as a caregiver across time. “I feel much more confi-
dent now that I have this [new job], even though it’s not the line of work that I 
expected to be in or really would like to be in. It works for me. The hours are the 
exact same as my son’s so I don’t pay for a babysitter. I don’t have to worry about 
daycare or whatever. So yeah. It’s helped.”

Some time management strategies were day-to-day. Respondents reported hav-
ing schedules and routines to help manage childcare, activities, school, meals, and 
the urban mobility necessary to accomplish these activities within the space of a 
day. Respondents relied heavily on routines in order to fulfill caregiving responsi-
bilities, which in turn depended on reliable accessibility and mobility in the city. 
“We’re very regimented, I guess, as far as that goes, in order to keep us on track, 
emotionally healthy and physically,” one caregiver explained. When routines were 
thrown off, some respondents turned to their support networks for assistance, and 
those who did not have access to support faced consequences, like lost income, 
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when they needed to prioritize caregiving over work as a result. For example, one 
respondent described the routine of sharing childcare responsibilities with her hus-
band; one of them worked an early morning shift while the other worked in the 
afternoons and evenings to ensure that they are available for childcare as much as 
possible. Fortunately, when their routine broke down, her mother-in-law who lived 
nearby could provide childcare support in a pinch.

Other time management strategies that caregivers employed were longer-term. 
Often, these involved keeping things afloat while waiting for circumstances to 
change, especially housing circumstances. One caregiver explained, “I’m just trying 
to find a good job and better housing. I’m hoping that somebody reaches out to me 
soon because I’m on a lot of [waitlists]…So I’m just praying that within 5 to 10 
years, I have better housing…” Another caregiver said she had been on a waitlist for 
about a decade for a different apartment that could better accommodate her daugh-
ter’s disability. “They said you’ve got to be on it for 10 years in order for something 
to actually come through for you because there’s so many people. Because every 
time you get close and closer, you turn on the TV and someone’s been burnt out [in 
a fire]; someone’s homeless, so they come first because of the simple fact that you 
already have a roof over your head… So it makes it very difficult for us to really 
jump up and be able to get something as soon as possible… I’ve been doing this ever 
since [my daughter’s] been little, and it’s very hard.”

�Balancing Caregiving with Paid Work

Many respondents were employed on a full- or part-time basis in addition to being 
a caregiver and counted on their income to cover as much of their household’s 
expenses as possible. For most caregivers, employment that was feasible to take on 
in addition to caregiving had to be local and/or convenient to access en route to 
institutionalized forms of care like schools. When caregivers had to travel further 
for work, social support systems for helping with caregiving were crucial.

Many caregivers reported looking for or intending to look for new work that 
would improve caregiving conditions, such as by providing higher wages, more 
convenient hours, or less physical toll than their current job. However, for some, it 
was difficult to find the time to engage in a full job search. Some shared the wish of 
moving in order to have access to better job opportunities. One respondent shared 
that she had moved to her current neighborhood in order to be able to support her 
dependents on a single person’s salary. “I had kids and it became harder with jobs 
and all that,” she explained. “So, I ended up moving here, which is a little easier and 
it goes with my budget.” Some respondents faced difficult calculations about 
whether or not to work a job in order to best provide for their dependents. Since 
working would mean sacrificing access to certain welfare options and needing to 
pay for childcare, it was not always the most sensible option.

Some respondents were unable to work, however, whether because of the 
demands of caregiving or because of other issues that precluded them from doing 
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so. One caregiver explained that she was unable to work because of health issues, 
but volunteered in order to get a voucher for her grandkids to go to camp during the 
summer. Predictably, losing a job could be destabilizing, particularly for caregivers 
with high housing costs. A respondent who worked as a nanny said that she changed 
jobs often and described a recent time when she was out of work. “I couldn’t pay my 
rent, couldn’t pay my bills. And I couldn’t afford certain things for my kids…in six 
months, it will change again because I have to look for a new job because my job is 
ending. So, I can’t survive.” Respondents’ efforts to balance care with paid work 
depended on important components of the urban infrastructure of care like acces-
sibility, economic opportunities, childcare and activities, and social support, as well 
as respondent’s ability to coordinate across these different components day-in and 
day-out.

�Summary and Implications for Practice

In order to understand how everyday household and family care work engages and 
responds to conditions of the urban environment, we analyzed interviews with care-
givers across the Boston metropolitan area about their experiences in their neigh-
borhood. Interviews were designed by residents of study neighborhoods as part of a 
longitudinal PAR project investigating the relationship between urban development 
and community health. We found that caregivers adopt patterns of strategies that 
take up or fend off various aspects of the urban environment in order to fulfill their 
caregiving responsibilities, from the day-to-day routine of putting food on the table 
to the years-long process of securing suitable and affordable housing. These strate-
gies can be grouped into six domains: managing the dependent’s relationship to 
their environment, securing and maintaining the material conditions for care, creat-
ing support systems, preserving health, time management, and balancing care with 
other forms of work. These strategies comprise major domains of family caregiving 
and show just how much of everyday household functions actually depend on the 
broader urban environment past the walls of the home.

Our findings thus show that the urban environment plays a significant and impor-
tant role in shaping what the work of everyday family caregiving entails for caregiv-
ers. If the livability of cities for families, and the potential of cities to promote the 
health and well-being of families, matter to urban planners and policymakers, then 
it is imperative that we begin to attend to and account for the ways that cities facili-
tate or obstruct the strategies caregivers employ to fulfill their caregiving goals. 
These strategies engage with, and depend to a significant extent on, the affordances 
of the urban environment. How easy or difficult it is to be a caretaker in a city is very 
much a reflection of how livable that city actually is, and thus how we measure and 
assess changes in urban livability should account for how conducive cities are to 
caregiving. Environmental interventions to enhance family well-being can focus on 
enabling caregivers to carry out caregiving strategies with greater ease, for example 
through material improvements in transportation infrastructure, making housing 
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more affordable and making it easier to make affirmative moves as family circum-
stances change, economic development strategies that prioritize the needs of work-
ing caregivers, or community development strategies that seek to increase social 
cohesion and support. Such interventions can be evaluated according to the degree 
to which they make the caregiving strategies identified via our analysis easier, less 
resource intensive, and more fulfilling to carry out (Binet et al., 2022).

Decades of research on urban planning shows that the components of the urban 
environment that caregivers rely on to carry out caregiving strategies – like housing, 
transportation, economic opportunities, food access, and public space – are unevenly 
distributed in cities in ways that both reflect and perpetuate racial and class inequi-
ties in society more broadly (e.g., Goetz et al., 2020; Golub et al., 2013; Horst et al.,  
2017; Manville et al., 2020; Rothstein, 2017; Steil, 2018). This, in turn, suggests 
that how demanding caregiving strategies that depend on the urban environment are, 
and how readily caregivers are able to fulfill their caregiving goals by pursuing these 
strategies, varies along these axes of inequality. Moreover, efforts to address racial 
and economic inequalities in cities should include efforts to address inequities in the 
urban environmental affordances, social and material, that enable caregivers to 
carry out caregiving strategies with ease.

Urban planners and those in allied fields like architecture and design should seek 
to minimize, as far as possible, the extent to which urban environments make care 
work burdensome. Doing so promises to alleviate racial, gendered, economic, and 
health inequities reproduced by the urban environment and enhance family 
well-being.
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Chapter 8
Understanding Environmental Impacts 
on Family Functioning in Service 
of Resilience and Equity

Devin Malloy McCauley and Jorden E. Jackson

The chapters in this volume provide insights into the many ways in which environ-
mental factors shape the functioning, health, and well-being of families and their 
members. Our goal in this final chapter is to integrate the diversity of knowledge, 
perspectives, and research methodologies in this volume to highlight salient themes 
addressed by the authors – centering the concepts of family resilience and social 
equity. Toward this goal, we have organized this concluding chapter around three 
broad questions that emerged from the previous chapters:

	(a)	 How does the built environment shape family relationships and well-being?
	(b)	 How do families respond and adapt to disasters?
	(c)	 How does climate change impact family functioning?

In addressing these questions, we begin from a micro-level perspective, drawing 
on insights from the family systems framework, and then expand our scope to exam-
ine how environmental factors interact with social structures and systems to shape 
families and children at the population level. We conclude by highlighting key top-
ics to be addressed by future research and prevention efforts related to environmen-
tal impacts on families.
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�A Family Systems Perspective for Studying Environmental 
Impacts on Families

The family systems framework offers a number of foundational principles that char-
acterize family functioning and in turn provide insight into the health and well-
being of its individual members. Notably, the concept of wholism emphasizes that 
families are systems governed by patterns and rules and that individual behavior is 
best understood within the broader family context (Minuchin, 1985). Similarly, the 
principle of interdependence highlights the relational and interactive nature of fam-
ily processes, whereas circular causality reveals that family interactions tend to be 
patterned and reciprocal rather than linear (Minuchin, 1985; Nichols & Everett, 1986).

These principles direct attention to the complexities of family functioning and 
illuminate the ways in which the development and well-being of individual mem-
bers are contextualized by broader family patterns and relationships. Therefore, 
from a family systems perspective, instilling positive change for children and adults 
requires evaluating and addressing the relational aspects of the family unit as whole, 
rather than evaluating and treating individuals in isolation (Minuchin, 1974). For 
this reason, families are salient contexts for both empirical investigation and preven-
tion efforts aimed at supporting healthy human development (e.g., Connell et al. 
(2015), Kumpfer and Alvarado (2003)).

Though family research and prevention efforts often focus on intrafamily dynam-
ics, the systems framework also emphasizes that families are open systems – mean-
ing that family functioning is influenced by interactions with the surrounding 
environment (Nichols & Everett, 1986). This concept is supported empirically. For 
example, on days when adolescents experience problems at school, they are more 
likely to report conflictual interactions with their parents at home (Timmons & 
Margolin, 2015), and parents’ daily stressful experiences in the workplace are 
linked to later family interactions at home (Repetti & Wang, 2010). Sociocultural 
factors, such as racial identity, experiences of racial discrimination, and racial 
socialization, also have implications for couple and parent-child relationships 
(Jenkins et al., 2020; Lavner et al., 2018).

The concept of families as open systems is particularly valuable when conceptu-
alizing family stress and resilience, as it draws our attention to the risks, resources, 
and support systems embedded throughout the families’ broader environments 
(Masten, 2021; Witting et al., 2021). As demonstrated throughout this volume, nest-
ing family science within bioecological models of development yields a deeper 
understanding of the myriad ways in which environments directly and indirectly 
impact family functioning, bringing to light novel implications for prevention, pol-
icy, and future research (Bronfenbrenner & Morris, 2006). Shifting our lens to a 
macro-level perspective, several chapters in this volume also demonstrate how 
structural characteristics of environments − including economic, geographic, envi-
ronmental, and political factors – impact family functioning in ways that account 
for disparities in health and well-being at the population level. Collectively, the 
diversity of perspectives and approaches in this volume exemplifies the ways in 
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which strengthening an interdisciplinary approach to family science can enhance 
understanding of family risk and resilience and also inform and guide efforts aimed 
at promoting greater equity in our societies. In an ever-evolving world with growing 
wealth inequality, persistent housing insecurity, changing environmental condi-
tions, and more frequent and intense natural and human-made disasters, the need for 
interdisciplinary study of environmental impacts on family functioning becomes all 
the more pressing. With this in mind, we now examine how the chapters in this 
volume address the role of the built environment in family functioning.

�The Built Environment Shapes Family Relationships 
and Well-Being

Ferguson and Evans (Chap. 5) advance the concept of the family as an open system 
by drawing upon an extension of Bronfenbrenner’s (1977) bioecological model to 
illuminate the ways in which the physical environment shapes family processes and 
child’s well-being. The bioecological model emphasizes that the home and sur-
rounding areas, such as neighborhoods, parks, and schools, are formative spaces for 
human development (Bronfenbrenner & Morris, 2006). How, then, might physical 
surroundings characterized by toxins, pollutants, water insecurity, extreme tempera-
tures, lighting, noise, and crowding impact the family relationships, processes, and 
routines that guide child development?

The direct impacts of such physical factors on child health are generally well 
studied, with noted effects on physical, cognitive, and socioemotional well-being 
(see Evans (2006), Ferguson et al. (2013)). However, the ways in which such factors 
indirectly affect child health through disruptions in family routines and relation-
ships represent a crucial domain for future investigation. In this case, embedding the 
family systems concept of interdependence within a bioecological framework may 
guide future inquiry. For example, parents working in noisy or chaotic environments 
are susceptible to fatigue and psychological stress, which may in turn influence 
parenting practices and family routines in ways that impact child development. 
Exposure to toxins or lack of access to clean water impacts not only children’s 
physical health (Bartlett, 2003; Ferguson et al., 2013) but may result in increased 
absences from school  – further disrupting opportunities for children’s learning, 
social interactions, and growth (Bartlett, 2003; Eccles & Roeser, 2015).

Notably, Ferguson and Evans (Chap. 5) emphasize that the direct and indirect 
effects of the physical environment do not act in isolation but rather interact in com-
plex ways to shape family processes and child development. Furthermore, structural 
forces such as housing segregation and school districting also create vast inequities 
in the quality of physical environments in and around the home – leaving some 
populations with greater exposure to multiple physical risk factors (Shonkoff et al., 
2021). Therefore, accounting for the cumulative effects of physical environmental 
factors within and beyond the home is essential for understanding the risks faced by 
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families and children and for designing effective and equitable interventions for 
improving physical spaces in support of healthy child development.

Binet and Arcaya (Chap. 7) expand upon the bioecological perspective intro-
duced by Ferguson and Evans (Chap. 5) to examine how families navigate the goals 
and demands of caregiving within modern urban environments. As articulated by 
the participants in Binet and Arcaya’s study, caregiving is not a dyadic act confined 
to the home but rather relies upon and contends with the networks of private (e.g., 
home), public (e.g., parks, playgrounds, transportation), and professional (e.g., 
health clinics) spaces that comprise families’ built environments. However, under-
standing the demands of caregiving in urban settings also requires shifting our focus 
to the structural forces that guide their development and design. Despite the central-
ity of caregiving for human relationships and development, many capitalist societies 
have increasingly relegated the burden of care to families while allocating fewer 
resources to institutions and social programs that support care. The result is a priva-
tization and commodification of care with ever-widening disparities in  who can 
afford access and who must bear the burdens on their own.

What does this “crisis of care” look like for families? Interviews with partici-
pants in the Healthy Neighborhoods Study revealed common ways in which care-
giving demands are shaped by constraints of urban environments. Many caregivers 
discussed the complexity of balancing employment opportunities with accessibility 
to schools, affordable housing, and other institutional supports. Caregivers also 
shared their difficulties in managing their dependents’ exposure to unsafe spaces in 
their own neighborhoods while still fostering opportunities for social interactions 
and growth. Notably, many participants reported having to invest substantial time 
and effort into creating their own networks of care within their neighborhoods and 
communities in order to provide for their dependents. In many cases, the constraints 
of their urban environments made it impossible to meet all caregiving goals at once, 
leaving families to consistently seek alternative solutions for managing the burdens 
of care. Unsurprisingly, the unequal distribution of caregiving burdens along racial, 
gender, and class only perpetuates social inequities along such lines (Daminger, 
2019; Duffy, 2011; Folbre, 2012). Therefore, solving this crisis requires investing in 
structural changes through policy and urban planning efforts that prioritize the 
demands of caregiving. In other words, building “infrastructures of care” will not 
only support dyadic caregiving but address broader societal inequities in the bur-
dens of care.

Thus far, these two chapters have enriched our conceptualization of families 
as open systems. Ferguson and Evans (Chap. 5) illustrate how a bioecological 
framework can reveal cumulative risk to family functioning within the proximal 
physical environment, and Binet and Arcaya (Chap. 7) demonstrate that caregiv-
ing in urban environments is often constrained by structural forces in ways that 
perpetuate population-level disparities in family health. In combination, this 
work illustrates a clear and urgent need for interventions that facilitate change in 
the built environment in support of family health and well-being. Given this clear 
need, how can we begin to address the crisis of care and environmental risks to 
family and child health?
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Lachance et al. (Chap. 6) answer this question by providing a framework for sup-
porting community-driven efforts to create lasting, sustainable change in support of 
child and family health. As they emphasize, the physical health of children and 
families is dependent on broader social and economic conditions that shape the 
infrastructure of communities and in turn provide opportunities for physical activ-
ity. Efforts to create meaningful change in the built environment are best served by 
centering equity via community-driven approaches and systems-level thinking. 
These values were applied by Lachance and colleagues in the Lower Rouge River 
project, which focused on collaborating with Michigan communities to create safe 
and equitable opportunities for physical activity along Lower Rouge waterways. For 
example, assessing the structural determinants of and barriers to physical activity 
within participating communities ensured that these factors informed the priorities 
of the project, resulting in equitable and safe opportunities for physical health. 
Adopting a community-driven approach meant amplifying the voices of community 
members and empowering them to author their own vision and goals for the project. 
Thinking systemically required accounting for the interconnected institutions, orga-
nizations, and stakeholders within and across these communities and forging coali-
tions among them in order to build community-wide investment and support for the 
project. Through adherence to such principles, the Lower Rouge River project was 
able to empower communities to facilitate structural changes in the built environ-
ment that created access to and engagement with the Lower Rouge waterways, in 
turn promoting equitable and safe opportunities for family physical activity 
and health.

�How Families Respond and Adapt to Disasters

Rapid environmental changes and destruction wrought by disasters carry unique 
challenges for families and often exacerbate societal and global inequities. Such 
disasters – natural, technological, human-made, or biological – impact physical and 
mental health, alter life trajectories, and generally create instability (Abramson, 
2021). Though the literature on disasters focuses mainly on individuals and/or com-
munities as the unit of analysis, studying families in the context of disasters pro-
vides novel and valuable insights that may facilitate recovery efforts and opportunities 
for intervention.

During a disaster, families may experience injuries and property destruction, 
which may in turn precipitate long-term consequences such as housing loss, eco-
nomic hardships, and separation from community support systems (Abramson, 
2021). These acute and chronic stressors collectively increase risk for parents’ psy-
chological distress and disrupted parenting – factors that compound risks to chil-
dren’s own recovery and well-being (e.g., Cobham et al. (2016)). Integrating family 
resilience theories with disaster research provides a framework for examining the 
interplay of (a) stressors induced by disaster exposure and (b) the family’s resources 
in shaping coping and recovery over time (Figley & Kiser, 2013). Family cohesion, 
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communication, supportiveness, and problem-solving skills during and after a 
disaster may support individual members’ coping and recovery. However, families 
are embedded within broader social ecologies that carry their own risk and resil-
ience factors, contributing to collective stressors that are not distributed equally 
among all who are affected by a disaster. Socioeconomic status, access to resources, 
and community supports shape families’ pre-hazard vulnerabilities and play an 
important role in disaster recovery. Therefore, preparing communities to adapt to 
environmental disasters may benefit from equity-focused strategies that bolster 
family and community resilience, while also accounting for immediate disaster-
related stressors as well as those that unfold along the road to recovery.

Empirical knowledge of family resilience post-disaster is provided via longitudi-
nal data and natural experiments. Frankenberg et  al. (Chap. 1) utilizes one such 
dataset to predict variation in long-term mental health and mortality outcomes for 
survivors of the 2004 tsunami in Indonesia. Some communities suffered high death 
rates, while other communities nearby were relatively unaffected, providing an 
opportunity to draw comparisons between the long-term outcomes of survivors 
residing in both types of communities. This study found that communities unaf-
fected by the tsunami had a higher mortality rate at the 15-year follow-up compared 
to communities hit hard by the tsunami (27% and 23%, respectively). Although 
perhaps surprising initially, these differences in community-level mortality rate sug-
gest that the tsunami killed mostly frail individuals, leaving the tsunami-affected 
communities with a more robust population on average compared to the communi-
ties unaffected by the tsunami. On an individual level, Frankenberg and colleagues 
(Chap. 1) show how loss of a spouse and/or close kin influences both mortality and 
post-traumatic stress many years after the disaster. However, these links vary by 
gender. Regression results disaggregated by age and gender show that older men 
who lost a spouse had reduced mortality risk while older women who lost a spouse 
had increased mortality risk. Further, younger women in communities who experi-
enced the death of spouse or close kin displayed long-lasting psychological difficul-
ties five and ten years after the tsunami. Such gender disparities in mortality and 
mental health highlight the need for attention to the distinctive experiences of 
women and men and have important implications for disaster-related intervention 
and policy. Findings also showed that poor housing conditions predicted both mor-
tality and poorer mental health for women and men of all ages, pointing to a need 
for housing assistance and higher-quality housing for families in the wake of cli-
mate disasters. Together the findings highlight the importance of conceptualizing 
disaster resilience as a process that unfolds across time, including different out-
comes based on gender, age, and family role. By altering the structure of families 
through mortality, housing insecurity, and displacement, disasters continue to 
impact the functioning of surviving family members long after the initial event.

While disasters have been shown to cause lasting trauma for survivors, some 
disaster research has provided a foundation for interventions designed to mitigate 
risk and alleviate symptoms. Powell et al. (Chap. 2) describe one such intervention, 
which was aimed at reducing psychopathology for adolescents experiencing anxi-
ety, depression, and post-traumatic stress disorder after Hurricane Katrina. The 
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intervention, Journey of Hope, involves eight group sessions wherein youth learn 
how to process difficult emotions and engage in positive peer interactions. 
Additionally, two caregiver sessions help caregivers cope with the effects of the 
disaster and support their children. Research has shown that Journey of Hope is 
effective at both reducing stress and increasing coping skills for children and care-
givers. Thus, the program has been adapted and implemented in many different 
countries. For example, after the 2011 earthquake in Christchurch, New Zealand, 
local stakeholders, including staff from Save the Children, New Zealand, psycholo-
gists, and social workers adapted the Journey of Hope program to fit the cultural 
needs of New Zealand children. In this case, American English was changed to New 
Zealand English, terminology was changed to reflect the New Zealand education 
system, and books that were used in the USA were substituted for ones used 
throughout the New Zealand educational curricula. As Journey of Hope continues to 
provide services to youth and caregivers post-disaster, collecting data on program 
implementation, including fidelity and acceptability, as well as program effective-
ness, including the long-term impacts of program participation, remains a priority.

�How Climate Change Impacts Family Functioning

In addition to the impacts of the built environment and disasters, climate change 
also has distinctive impacts on families. Such impacts are evident in many facets of 
family life, including but not limited to family members’ physical health (Dorélien 
& Grace, Chap. 3), mental and behavioral health (Billiot, 2021), family migration 
(Carrico, Chap. 4), and more broadly community cohesion (Billiot, 2021). As with 
other environmental impacts, climate change interacts with geographic, economic, 
and cultural factors to produce unique challenges for families – as well as opportu-
nities for adaptation. Understanding the complex intersection of these dynamic fac-
tors is imperative for supporting family adaptation in the context of environmental 
disruptions due to climate change.

Beyond the connections between the environment and long-term mental health 
outcomes (Frankenberg et al., Chap. 1), changing climate conditions can interact 
with a community’s cultural history to yield complex challenges (Billiot, 2021). For 
example, indigenous populations in the USA have experienced unique health chal-
lenges resulting from the nation’s history of colonial discrimination. Despite well-
documented health disparities for tribal populations, the effects of exposure to 
climate change on indigenous health has not been adequately studied. As described 
by Billiot in her presentation at the 2021 National Symposium on Family Issues, on 
which this volume is based, indigenous tribal communities living in coastal regions 
in Louisiana have suffered substantial land loss, which threatens not only their agri-
cultural livelihood but intergenerational transfer of cultural knowledge grounded in 
these ancestral lands (Billiot et al., 2019). Billiot (2021) described how indigenous 
sovereignty, tribal approval, indigenous knowledge, and collective community 
action must be prioritized in research on climate change adaption within indigenous 
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communities. Decolonial methods include seeking participation with rather than 
imposing interventions upon indigenous people, eliminating power imbalances 
between Western knowledge and indigenous knowledge, and rethinking community 
engagement research to match indigenous worldviews. This work demonstrates the 
critical intersectionality of place, history, and culture in family-based climate 
change research. Applying an intersectional framework better positions research to 
provide richer and more accurate descriptions of social inequalities toward potential 
directions for addressing the human and social challenges that arise in the context 
of environmental change and challenge.

Carrico (Chap. 4) examines a different problem related to climate change – the 
role of families in climate migration. While migration theories agree that family is 
at the center of migration, few empirical studies have examined climate migration 
in a family context. For example, in the new economics of labor migration theory, 
migration is theorized as a family-negotiated coping technique, with the decision to 
send a migrant serving to diversify family risk and increase family opportunity 
(Massey et al., 1999; Stark & Bloom, 1985). Other theories, such as the sustainable 
livelihoods framework (Bebbington, 1999), consider migration as an adaptation to 
stressors, with household resources impacting the decision to migrate. Carrico 
(Chap. 4) draws on both frameworks in study of connections between environmen-
tal shocks and characteristics of migrant trips. The health of climate migrants and 
non-climate migrants was roughly equivalent. However, migrants whose trips 
occurred during or soon after an environmental shock stay abroad for longer periods 
of time and are more likely to engage in agriculture at their destination. Carrico 
concluded that while families and households are central components of migration 
theory, future migration studies should treat families as the unit of analysis and 
conduct interdisciplinary research involving both family and migration scholars to 
address the impacts of climate migration on families.

As climate change escalates, innovative family demography research on climate 
change may be supported by publicly available data resources that capture spatial 
and temporal nuances. Dorélien and Grace (Chap. 3), for example, provide guid-
ance for researchers on how to link climate change with demographic patterns and 
cite a number of publicly available datasets that can be linked to climate data. The 
Demographic and Health Survey (DHS), the Malaria Indicator Survey (MIS), the 
Multiple Indicator Cluster Surveys (MICS), the Performance Monitoring for Action 
(PMA), and the World Bank Living Standards Measurement Study  – Integrated 
Surveys on Agriculture (LSMS-ISA) – all include potentially relevant information 
and allow for such linking capability. In addition, more recently developed datasets 
now contain the geocodes needed for merging climate data. While demographic 
data can be high in resolution, however, climate data are often more spatially coarse, 
leading to coarser data after merging and reduced specificity (see Fig. 3.1, Chap. 3).

Merging demographic and climate data can provide novel insights about popula-
tion health, migration, and fertility, as well as issues pertaining to spatial and tem-
poral patterns – all of interest to family demographers. Temporal data, such as date 
of birth, for example, can reveal how individuals exposed to the same climate at 
given points in time may nonetheless have different health outcomes depending on 
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the life course stage of their exposure. Further, datasets such as the DHS provide 
data at the individual, household, and spatial cluster levels, allowing researchers to 
examine multiple levels of potentially influential factors (see Fig. 3.3, Chap. 3). For 
example, temperature and rain irregularities can impact families in different ways 
depending on the household’s rural or urban status. Urban places often have hotter 
temperatures compared to rural places, whereas droughts tend to more severely 
impact rural households.

These data are not without limitations. Dorélien and Grace (Chap. 3) describe 
how it is sometimes difficult to accurately identify which individuals were exposed 
to a specific climate event. In addition, because much of the publicly available data 
focus on health, it is often difficult to measure migration. For example, survey data 
post-climate exposure does not include information from those who have already 
migrated and thus will not capture the range of outcomes associated with climate 
exposures. Another limitation of these data includes age exclusions. For example, 
many surveys do not include the elderly in their responses, which leaves researchers 
with incomplete knowledge about aging, migration, and climate change.

Despite limitations, as Dorélien and Grace (Chap. 3) show, these datasets pro-
vide opportunities for rich empirical analysis. Using DHS and climate data, for 
example, Dorélien and Grace documented how environmental changes can impact 
maternal and child’s health. Specifically, their findings revealed that pregnant wom-
en’s exposure to more hot days was associated with increased risk of stillbirth or 
miscarriage as well as lower birth weights. In Mali, improved agriculture seasons 
may help to mitigate these risks by supplying more food during the hunger season 
and thus increase child birthweight. Future climate research should focus on elderly 
populations, as well as on couples and households. In addition to expanding scien-
tific knowledge, such research may have important implications for targeting inter-
national aid and policy, more generally.

�Lessons Learned and Future Directions

What lessons can we learn through an interdisciplinary approach to investigating 
environmental impacts on family functioning and well-being? We conclude by 
highlighting two key lessons evident across the chapters in this volume and consider 
how they may inform future family scholarship.

�Thinking Systemically

Integrating family scholarship with research on climate and other components of 
the physical environment is enriched by systems thinking. Families themselves are 
complex systems that are guided by patterns and rules, but they are also deeply 
embedded within broader social, geographic, and political systems. Interdisciplinary 
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efforts to bridge across more micro and more macro theory, data, and methods offer 
great promise for enriching family science. For example, Carrico (Chap. 4) empha-
sizes that although climate migrants are often conceptualized as acting individually, 
their plans, efforts, and decisions are shaped not only by environmental factors but 
by their relationships and roles within their families. Binet and Arcaya’s (Chap. 7) 
work illustrates how the dyadic relationship between caregiver and dependent is in 
fact deeply embedded within structural dimensions of the urban environment and 
broader social policies.

There are many avenues for progressing understanding of family functioning 
within its environmental context.

First, family scholars should strive to further integrate a family systems frame-
work with a multicultural perspective in order to better understand racial, ethnic, 
and cultural diversity in family norms and how such norms are shaped by and 
respond to broader environmental factors and forces. For example, studying the 
impact of immigration policies, housing opportunities, or disaster response efforts 
on family functioning requires careful consideration of the culturally specific rules, 
patterns, histories, and practices that characterize family functioning for the popula-
tion in question. As described by Billiot (2021), developing effective interventions 
to support health among an indigenous tribe in Louisiana required understanding 
the complex intersection between the tribe’s history of colonial institutional dis-
crimination, their cultural values, and the environmental conditions affecting their 
lands throughout Louisiana. Similarly, future research should strive to better under-
stand heterogeneity in family structures, family structure changes and transitions, 
and how diverse family structures respond to environmental challenges and adapt to 
climate disasters.

Advancing methodologies in study of environmental impacts on families also 
offers great promise for future scholarship. As suggested by Ferguson and Evans 
(Chap. 5), applying intensive longitudinal methods would provide insight into how 
short-term fluctuations in environmental stressors (e.g., heat exposure, air quality) 
correspond with changes in family relationships and family members’ psychologi-
cal and physical health on situational or daily timescales (Bolger & Laurenceau, 
2013). Pairing these methods with longer-term data collection (e.g., years, decades), 
as demonstrated by Frankenberg and colleagues (Chap. 1), would progress under-
standing of the different timescales along which environmental factors shape family 
risk and resilience. Applying intensive longitudinal methods and long-term data col-
lected at different points in the lifespan would also provide nuanced insights into 
how environmental factors differentially shape risk and resilience processes  as a 
function of development. Furthermore, as argued by Dorélien and Grace (Chap. 3), 
improving disciplinary terminology, data linking methods, and spatial resolution are 
key to understanding how subtle differences in climate and other characteristics of 
the environment may shape family risks, adaptive strategies, and outcomes.
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�Community-Driven Family Research and Equity

Several authors in this volume invested in community-based and participatory 
research. As demonstrated by Binet and Arcaya (Chap. 7) and LaChance and col-
leagues (Chap. 6), for example, partnering with families and communities in 
research not only advances scientific discovery but provides a foundation for facili-
tating positive, long-lasting structural changes to environments. It remains crucial 
that such efforts are guided by equity principles to ensure that intervention efforts 
account for the voices, needs, and decisions of community members who are likely 
to be most impacted. Otherwise, research and intervention efforts run the risk of 
perpetuating inequities in access to benefits and resources and their associated out-
comes that may be afforded by research-driven policies and programs. Notably, an 
important debate remains as scholars from across disciplines strive to promote 
equity and positive change while questioning whether to move quickly versus more 
slowly. As articulated by LaChance and colleagues (Chap. 6), due diligence and 
investment in systemic changes may take considerable time and effort on the parts 
of researchers and community members, but in many cases, such time investments 
may be more likely to yield lasting structural changes in service of equity. There are 
cases, however, in which interventions cannot be delayed, for example, in the after-
math of climate-induced disasters. Powell and colleagues’ (Chap. 2) descriptions of 
the Journey of Hope demonstrate how a timely and effective intervention can be 
delivered in support of families’ post-disaster recovery and yet exist within a broader 
partnership framework that facilitates scale-up and contextual adaptations across 
the globe. In this case, investing in a prevention infrastructure facilitates rapid and 
culturally relevant responses to climate disasters. For interventions, both fast and 
slow, striving to center equity when integrating family and environmental science 
frameworks promises to reveal novel insights about how to empower families and 
communities facing ever-increasing environmental risks and challenges.
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