Applied Research Quality Life (2018) 13:891-908 @ CrossMark
DOI 10.1007/s11482-017-9565-0

Measuring the Effects of Stress and Social Networks
on the Health of Canadians

Jianye Liu' - Roderic Beaujot” - Zenaida Ravanera®

Received: 14 March 2017 / Accepted: 21 September 2017 /Published online: 20 October 2017
© Springer Science+Business Media B.V. and The International Society for Quality-of-Life Studies
(ISQOLS) 2017

Abstract We analyze the impact of networks and stress on the general and mental
health of men and women aged 25 to 59 using data from the Canadian 2008 General
Social Survey on Social Networks. Controlling for demographic and other variables,
we examine the effects on health of social network types (family vs. friends), size,
strength (frequency of contact) and diversity, and the interaction of these network
variables with stress. We largely find the expected health benefits of network size,
strength and diversity. Nonetheless, we also find diminishing health returns at higher
levels of the network measures. The general health of men and women, for example,
benefits from increasing size of family network, but such benefit decreases after a
certain size. Likewise, increases in friend and family network sizes have positive but
diminishing returns on men’s mental health. As expected, stress negatively impacts the
general and mental health of men and women but social networks can buffer some of
the negative effects. The negative effect of stress on men’s mental health is lessened
with a more diverse network. Similarly, the negative effect of stress on women’s mental
health decreases with larger network of friends. However, in the case of general health,
men with higher stress have worsening health if they are in more diverse networks.
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Introduction

Stress is a common feature of life. Research in health, sociology, and psychology
has shown that individuals living in a stressful situation are more likely to
develop behavioral and psychological problems (Garmezy and Rutter 1983;
Lincoln et al. 2005). However, not all individuals experiencing stressful events
have health issues. According to Antonovsky (1979, 1987), whether a stressed
individual will have health problems depends on resources available to them,
including financial resources and social support. As predicted by the stress
process model, the buffering effect of social network on health has been widely
documented in different societies (Barger 2013; Berkman and Glass 2000; Cohen
2004; Holt-Lunstad et al. 2010).

Social networks are at the core of social structure, linking individuals to society
through connections among relatives, friends, neighbours, colleagues, and others
(Murata 2010; Zhang 2010). Social network is one of the key elements in both
Social-Resource Theory and Social-Capital Theory (Zhang 2010). Understanding
how the structural properties of social networks facilitate or inhibit the provision of
social support is critical to understanding the social context of health and well-being
and has been the subject of substantial social science research over the past four
decades (Berkman et al. 2000). Social networks have been found to be important to
social well-being (Ryan et al. 2009; Dubow and Tisak 1989), participation in social
or political movements (Ikeda and Richey 2005; Shemtov 2003; Passy and Giugni
2001; La Due Lake and Huckfeldt 1998), industrial and academic development (Kim
and Rhee 2010; Walker et al. 1997), health care utilization (St. Clair et al. 1989),
international relations (Hafner-Burton et al. 2009), and even animal behavior and
organization (Krause et al. 2007; Sih et al. 2009). In general, it is widely accepted
that social networks transmit resources among connected individuals and determine
how each individual integrates to the society.

However, because of the complexity of the concept of social network and the
various measurements and methods, there are remaining questions to address. In
particular, little research has sought to compare the impact of social network on
different measures of health status. Moreover, it is rare in previous research to
use multiple indicators to include the various dimensions of the social network.
Furthermore, most social network researchers have tended to focus on the
positive side of social networks to health, and there is less attention to the
mechanisms through which social networks may have negative impacts on health
(Pescosolido and Levy 2002).

This study deals with part of the issues mentioned above by examining, firstly, the
impact of the social network on self-reported general and mental health status. Sec-
ondly, this study uses diverse measures to quantify both family and friend social
networks, including network size, strength, and diversity. Thirdly, by introducing a
squared term, we examine the possible diminishing effects of social networks on health
status. We also include an interaction term with level of stress in order to investigate
possible buffering effects, and we investigate gender differences in the various
relationships.
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The Association between Social Networks and Health Status

Human beings need resources to survive which can be roughly classified into personal
resources and environmental resources (Ehrhardt et al. 2007; Wayman 2002). Personal
factors are internal attributes that can buffer the harmful effects of an adverse situation.
Environmental resources are external elements that provide support and protect against
negative factors threatening the person’s survival (Wang et al. 1997). Social networks
are a crucial part of environmental resources and they provide access to other resources,
such as instrumental, material, expressive and social support (Cohen and Syme 1985;
House et al. 1988).

Social networks can buffer the negative effects of adverse social events and provide
more opportunities for positive experience (Berkman and Glass 2000; Dubow and
Tisak 1989; Gage 2013). For instance, expressive support can make an individual feel
that he/she is valued by others, which leads to enhanced self-esteem and feelings of
mastery over stressors. Informational support may help the individual to understand
and cope more effectively with stressors (Dubow and Tisak 1989). The perceived
availability of social support, especially emotional support, has direct effects on health
and buffers the negative effects of stress (Cohen 2004; Holt-Lunstad et al. 2010).
Patients can use social network to access health information or find a regular family
doctor (Griffiths et al. 2012; Devlin and Rudolph-Zbarsky 2014). Moreover, studies
show that support of immediate and extended family, and of friends, along with open
communication amongst family members, are factors promoting resilience (Greeff and
Van Der Merwe 2004). Conversely, socially isolated individuals are less able than
others to buffer the impact of health stressors and consequently are at greater risk for
negative health outcomes (Smith and Christakis 2008).

However, previous research has tended to emphasize the salubrious potential of
social networks and ignore the possible negative effect of social networks on health.
For instance, network interactions could be based on relations of power and conflict,
leading to negative outcomes (House et al. 1988; Crimmins et al. 2011). Social
networks can also constrain healthy behavior or encourage unhealthy behavior (Smith
and Christakis 2008; Holt-Lunstad et al. 2010). While the support among network
members is mostly based on interdependence, long-term asymmetric relations could
also create dependency and undermine health (Antonucci and Jackson 1990; Howard
2006; van Dijk 1998; Kiecolt-Glaser et al. 1991; Schulz and Beach 1999). Therefore, a
full understanding of the relationship between social network and health can only be
reached when both positive and negative dimensions are examined (Sneed and Cohen
2014; Pescosolido and Levy 2002; Martire and Franks 2014).

Besides paying attention to both positive and negative relationships, we also check
for both linear and curvilinear relationships. While larger social networks can offer
stronger support, having too many ties may have negative consequences because of the
higher demands of a larger network (Pescosolido and Levy 2002).

Since earlier analyses indicate that networks may operate differently for men and
women, and there can be different dynamics in men and women'’s health, all analyses
were done separately by gender (Marquez et al. 2014; Sneed and Cohen 2014).
Various research finds that women are more likely to provide support to both women
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and men. Umberson et al. (2014) propose that men and women enact gender in their
daily lives in such a way that stress may strengthen women’s social ties but
undermine men’s ties. Men and women have also been found to manage their social
networks in substantially different ways, resulting in different network components
affecting on their health (Szell and Thurner 2013). Crimmins et al. (2011) find social
participation is a key factor in men’s health, while social network scores play a larger
role for women. In a study of hypertension among older people, a larger network was
associated with a lower risk for men, while network density increased women’s
hypertension awareness (Baek et al. 2016).

In sum, it is important to examine the impact of the social network on alternate
measures of health status for men and women, to pay attention to both positive and
negative impact of social network measures on health, and to consider possible
curvilinear relationships between social network measures and health status.

Dimensions or Characteristics of Social Networks

We adapt the conceptual model proposed by Berkman et al. (2000: 847) by seeking to
measure the following characteristics of egocentric social networks: size, density,
homogeneity and type.

Network size is the number of people involved in the given network. It is generally
assumed that the network size determines access to resources and that larger networks
offer more emotional and instrumental support (Falci and McNeely 2009). While a
larger network may include more support donors, the duties and obligations associated
with the network may increase with the expansion of the network size. The difficulty of
maintaining large networks can become a source of stress or tension. For instance, Falci
and McNeely (2009) find that both a too large and a too small network results in high
levels of depressive symptoms among adolescents.

Network density measures the interconnectedness of a network, which is best
determined by the extent to which network members are connected to each other
(Berkman et al. 2000). Since we do not have a measure of density, we use the frequency
of contact as a measure of the strength of the network. This frequency of contact may
determine the probability of lending support, and the quantity, quality, and types of
support (Murata 2010; Garcia et al. 2005; van Dijk 1998). At the same time, a strong
network could be a burden to both the support donors and recipients because of
expected responsibilities, duties and obligations (Fingerman et al. 2004). In this study,
we include the squared items of network size and strength to capture the possible
curvilinear relationship with health status.

In the conceptual model proposed by Berkman et al. (2000: 847), social network
homogeneity refers to the similarity among members in a network. However, in most
social network research, it is measured by its converse, the network diversity. While it
may be easier to establish a network among individuals who have similar social,
economic, and cultural backgrounds (Ehrhardt et al. 2007; Li and Zhang 2015), more
diverse networks may have access to more resources. In this study, network diversity
refers to the respondent knowing people from a variety of occupations. We hypothesize
that people who know others from more varied occupations will have access to more
support.

@ Springer



Measuring the Effects of Stress and Social Networks on the Health... 895

We use the concept of network type to include the aspects of group structure based
on kin, work, or neighborhood (Berkman et al., 2000: 847). In particular, we include
networks based on family and those based on friendship. Social relationships among
family members may be more durable over time, and be able to accommodate for lack
of mutuality at a given point in time (van Dijk 1998). On the other hand, friends are
based on individual choices, providing a different type of network (Ehrhardt et al. 2007;
Dubow and Tisak 1989). Thus the size and strength of networks based on families and
relatives is considered separately from networks based on friendship.

In sum, this study uses five indicators to measure the characteristics of social
networks: the size of the family network, the size of the friend network, the strength
of the family network, the strength of the friend network, and the diversity of people’s
network. We propose that the role of social networks in health depends on the nature of
the relationship (family or friends), the network’s size and strength (frequency of
contact), and diversity.

Data, Measures and Methods

This study is based on data from the 2008 Canadian General Social Survey (GSS)!
which focused on social networks. The GSS is based on randomly chosen individuals,
and thus the measures refer to egocentric social networks rather than measures taken
from each member of the network. The target population of the 2008 GSS included
persons 15 years and over living in private households in Canada, excluding residents
of the Yukon, Northwest Territories and Nunavut; and full-time residents of institutions
(Statistics Canada 2009). The total sample size of the survey is 20,401.

The present study focuses on respondents aged between 25 and 59 who numbered
12,257. Respondents aged 25-59 are selected in order to exclude younger and older
persons who would have different dynamics with regard to health status and social
networks. The sample size is further reduced to 11,539 due to non-response on given
measures.”

Dependent Variables

The outcome variables are general health status and mental health status which are
commonly used in previous research:

1. The general health status is based on question, “In general, would you say your
health is: 1 = poor? 2 = fair? 3 = good? 4 = very good? 5 = excellent?”

2. The mental health status is based on question, “In general, would you say your
mental health is: 1 = poor? 2 = fair? 3 = good? 4 = very good? 5 = excellent?”

! Data analysis was done at the Research Data Center of Western University by using the detailed 2008 GSS
data set.

2 This reduction in sample size is due to non-response on general state of health (0.66%), general state of
mental health (0.71%), marital status (0.11%), religion of respondent (2.63%), working status (0.70%),
country of birth (1.54%), education attainment (0.85%), stress level (0.96%), family network size (1.13%),
friend network size (0.94%), family network strength (0.17%), and friend network strength (0.20%). The total
non-response represents only 5.86% of persons aged 25-59 in the sample.
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The mental health is controlled in the analysis of the general health and the general
health is controlled in the analysis of the mental health. Moreover, to simplify the
analysis, the outcome variables are treated as interval-ratio measures.”

Independent Variables

The stress level of a respondent is measured by the survey question, “Thinking of the
amount of stress in your life, would you say that most days are: 1 = not at all stressful?
2 = not very stressful? 3 = a bit stressful? 4 = quite a bit stressful? 5 = extremely
stressful?”

The structure of social network is measured by five components covering the type,
size, strength and diversity. The size of the family network is measured by “number of
relatives you feel close to”. The size of the friend network is measured by “How many
close friends do you have?” where “close” friend is defined as “people who are not
your relatives, but who you feel at ease with, can talk to about what is on your mind, or
call on for help.” Since the questions refer to people who are “close” to the respondent,
it should be noted that weak ties are not included in the size of these ego networks.
Given that the measures of network size are highly skewed, the measures are capped at
values that are some three standard deviations above the mean.*

The strength of networks is measured through frequency of contact. This is obtained
by a summation of answers to two questions, “In the past month, how often did you see
any of your relatives/friends?” and “In the past month, how often did you communicate
with any of your relatives/friends by telephone (outside of people you live with)?”
There are six possible answers for each question (5 = Everyday, 4 = A few times a
week, 3 = Once a week, 2 =2 or 3 times a month, 1 = Once a month, 0 = Not in the past
month) which result a range of 0 to 10 as values for each of family and friend network
strength.

The network diversity is measured by the extent to which the respondent knows
people from a variety of occupations. In the 2008 GSS, respondents were asked
whether they knew people in each of the following categories: social workers, police
officers or fire-fighters, food or beverage servers, labourers in landscaping or grounds
maintenance, managers in sales, marketing or advertising, computer programmers,
instructors or leaders in recreation and sport, security guards, engineers, farmers,
nurses, janitors or caretakers, accountants or auditors, graphic designers or illustrators,
delivery or courier drivers, early childhood educators or assistants, sewing machine
operators, carpenters. The summation of answers to all these questions, which ranges
from 0 to 18. It should be noted that this knowledge of people from various occupations
does not necessarily relate to the same ego network as the measures of size and
strength. In particular, size and strength relates to people to whom one is close, while
knowledge would include people with whom one had weak ties.

In our analysis, a squared term of each of the five network measures was added to
capture possible curvilinear relationships between the network measures and the

? Ordinal regression was found to produce very similar results in terms of coefficients and significant levels.
4 The maximum value of family and friend network size is 200, with means of 7.42 and 5.96, and SD of 10.18
and 8.91respectively. Thus the family and friend network sizes are capped at 38 (7.42 + 10.18*3) and 33
(5.96 + 8.91%*3).
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dependent variables. Furthermore, to reduce the correlations between given variables
and their squared items, and between given variables and associated interaction terms,
stress level is measured as deviation from the mean and network measures are
standardized (see Table 1).

For citeris paribus reasons, several control factors are introduced (see Table 1): age
group (five year age group from 25 to 59), gender (female 50.3% and male 49.7%),
marital status (single 16. 2%, married/common-law 75.3%, and others (divorced,
separated, and widowed) 8.4%), work status (not working 22.8% and working
77.8%), education level (ten categories, used as a ratio level variable), religion (no
religion 24.6%, Catholic 39.6%, Protestant 29.3%, and others 14.5%), place of birth
(Canada 79.8% and outside Canada 20.2%), province (Quebec 24.9% and other than
Quebec 75.1%), residence (urban (CMA/CA) 81.5% and rural (rural/small town)
18.5%), and number of children in the household (0 = none to 4 = four or more
children).

Method

After examining the first-order correlations between the two health status measures and
five components of social network, the analysis consists of six sets of regressions to
examine the incremental contributions of various sets of variables in predicting general
and mental health status. Model 1 introduces only the control variables. In Model 2,
stress level is included to test its main effect on the dependent variables. Model 3
includes the network measures. In Model 4, the squared network measures are added.
Model 5 has the interactions between the stress level and original social network
measures, keeping only significant squared social network measures in the model. In
the Final Model, only the significant interaction terms are included. The same sets of
regressions are run for men and women respectively to examine whether the variables
in the model affect their health statuses differently. All analyses results are weighted.’

Results

As expected, the health measures are negatively related to the level of stress (Table 2).
The bivariate associations also indicate that the network measures have positive
relationships with all measures of health status.

Looking first at the total explained variance, the models associated with the two
alternate measures of health are broadly similar (Table 3). The total explained variance
on general health and mental health is in the order of 35.3 to 38.5% with the stress
variable playing the largest role and the network variables and associated interactions
adding a lesser amount to the explained variance. Stress plays a larger role in mental
health than in general health, and this is especially the case for women. The network
measures and their interactions with stress add 0.2% to male’s and 0.4% female’s
explained variance for general health, and 1.5% and 0.9% to male and female explained
variance for mental health.

> Fractional weights are used so that the sample size after weighting is the same as the size of the sample under
analysis.
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Table 1 Weighted descriptive statistics of variables used in the research (N = 11,539)

Variables Mean S.D. Min. Max.

Dependent variable:

General state of health 3.61 1.02 1 5
General state of mental health 3.80 97 1 5
Continuous variables
Number of children living in the household 1.03 1.09 0 4
Centered stress level .00 0.93 -2.02 1.98
Standardized size of network of family .00 1.00 -1.06 4.67
Standardized size of network of friends .00 1.00 —1.04 5.09
Standardized strength of network of family .00 1.00 —2.05 1.76
Standardized strength of network of friends .00 1.00 -2.32 1.59
Standardized network diversity .00 1.00 -2.52 1.75
Categorical variables Freq. Prop.
Sex: Female 5806 50.3
Male 5733 49.7
Age: 25-29 1557 13.5
30-34 1554 13.5
35-39 1616 14.0
4044 1748 15.2
45-49 1879 16.3
50-54 1707 14.8
55-59 1478 12.8
Education:
Elementary school/no schooling 118 1.0
Some secondary/high school 989 8.6
High school diploma 1552 13.4
Some trade/technical 351 3.0
Some community college/CEGEP/nursing 600 52
Some university 567 4.9
Diploma/certificate from trade/technical 1384 12.0
Diploma/certificate from community college 2368 20.5
Bachelor’s degree 2606 22.6
Doctorate/masters/some graduate 1005 8.7
Marital status: Single 1871 16.2
Married/com-law 8694 75.3
Others 974 84
Working status: No 2626 22.8
Yes 8913 77.2
Religion of respondent: No religion 2836 24.6
Catholic 4570 39.6
Protestant 2454 21.3
Other 1679 14.5
Country of birth: Canada 9209 79.8
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Table 1 (continued)

Variables Mean S.D. Min. Max.
Outside Canada 2330 20.2

Province: Other than Quebec 7465 75.1
Quebec 2476 249

Urban/Rural indicator: Urban (CMA/CA) 9401 81.5
Rural and Small Town 2138 18.5

Source: Canadian General Social Survey 2008

The detailed impact of the variables are summarized in Tables 4 and 5, showing the
final model for each of the two health status measures. Each table shows regression
coefficients separately for men and women.

General Health Status

For general health, the only significant network predictor is that of friend network size
which is positively related to women’s health (Table 4). All other network measures do
not have a significant linear relationship with general health for either gender when all
other variables in models are controlled. In particular, the frequency of contact with
family and friends (strength) does not have a statistically significant relationship with
either men or women’s general health status.

The coefficients of the squared network indicators are negative and significant for
the indicator of family network size of both genders, and also for women’s friend
network size, indicating curvilinear relationships with general health status. These
relationships are displayed in Fig. la showing that the general health improves with
size of family network until it reaches a point where greater size has a negative effect.
For men, the turning point is around 0.3 SD above the mean or 9 family members while
for women it is 0.5 SD below the mean or 4 family members. For women, the friend

Table 2 Bivariate associations (Pearson’s r) between current general health status, mental health status, stress
level and social network measures

General health status Mental health status
Stress level 192 273
Family network size *.076 104
Friend network size 090 an
Family network strength 045 058
Friend network strength 058 *.051
Network diversity 082 077

See Table 1 for definitions of variables
##%p < 0.001; **p < 0.01; *P < 0.05
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Table 3 Summary of model-fit (R-Square values)

Model/Dependent variable General Health Mental Health
Male Female Male Female

Model 1: control variables only 38.2 37.1 30.9 345
Model 2: with stress 383 37.8 33.8 37.7
Model 3: with network measures 384 37.9 349 38.2
Model 4: with squared network measures 384 38.1 352 38.4
Model 5: with interactions b/w stress and network measures 385 38.2 353 38.6
Final Model: with significant interactions only 38.4 38.1 353 38.5

See Table 1 for definitions of variables

network size also has a turning point showing lower benefits on health after reaching 8
or 9 friends (Fig. 1b).

Stress has a stronger negative effect on general health for women (—0.101) than for
men (—0.048) (Table 4). In addition, there are significant interactions between stress
and network diversity in the case of men. As the interaction term is negative, this means
that the negative effect of stress on the general health status is stronger with more
network diversity for men (see Fig. 1c). That is, stress has a more negative effect on
general health for men who know people from a more diverse set of occupations (more
diverse network).

Mental Health Status

Turning to the impact of social network components on the mental health
status, the results show better health for women and men with larger family
network size and larger friend network size (Table 5). Both the friend network
strength and network diversity have significant positive relationships with men’s
mental health. In addition, only for men, the coefficients of the squared family
and friend network size are significant. The negative signs for the squared
terms of network sizes indicate a curvilinear relationship with mental health:
that is, increases in network sizes have diminishing returns on mental health
improvements (see Fig. 2a). However, the squared term is negative for men’s
and positive for women’s family network strength. For men, this indicates that
both low and high frequency of family contacts show lower mental health,
while an intermediate frequency of contacts are related to better mental health.
For women, it is those with intermediate contacts who have the poorest mental
health (Fig. 2b).

There are also significant positive interaction terms between stress and (1) men’s
network diversity and (2) women’s friend network size (see Table 5). This means that
the negative effect of stress on mental health status is not as pronounced when men
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Table 4 Regression coefficients of stress level, network measures and control factors on the general health

status by gender

Variables Male Female
Stress level 20048 “.0.101
Network measures
Family network size 0.011 -0.013
Friend network size 0.009 *0.051
Family network strength 0.006 —0.008
Friend network strength —0.010 0.020
Network diversity —0.011 0.009
Squared family network size ".0.019 ©0.013
Squared friend network size “.0.039
Squared family network strength
Squared friend network strength
Squared network diversity
Interaction terms
Stress*Family network size
Stress*Friend network size
Stress*Family network strength
Stress*Friend network strength
Stress*Network diversity .0.022
Control variables
Intercept 1496 1361
Marital status: Single —0.016 0.089
Married 0.065 0171
Working status: Not working 0,241 ".0.193
Religion: No religion 0.102 -0.010
Catholic 0.020 —0.019
Protestant “0.080 —0.053
Place of birth: Outside Canada *.0.061 *-0.068
Province: Quebec 0.027 0.011
Residence: Urban 0.026 0.037
Age 20046 - 0.032
Education 0,037 "0.044
Number of Children 0,044 "0.075
Mental health status 0.579 “0.562
R square 38.4% 38.1%
Number of cases 5733 5806

See Table 1 for definitions of variables
##4p < 0.001; **p < 0.01; *P < 0.05
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Table 5 Regression coefficients of stress level, network measures and control factors on the mental health
status by gender

Variables Male Female
Stress level .0.166 “.0.194
Network measures
Family network size 0075 “0.037
Friend network size “70.078 “0.046
Family network strength 0.009 0.012
Friend network strength “0.019 0.008
Network diversity “0.031 0.011
Squared family network size .0.017
Squared friend network size “.0.015
Squared family network strength 0.016 “0.036

Squared friend network strength
Squared network diversity
Interaction terms
Stress*Family network size
Stress*Friend network size 0.039
Stress*Family network strength
Stress*Friend network strength

Stress*Network diversity 0027

Control variables
Intercept 2,025 1759
Marital status: Single 0.024 “0.105
Married 0.139 0.035
Working status: Not working -0.032 —0.038
Religion: No religion —0.048 0.030
Catholic 0.044 0.057
Protestant —-0.025 0.003
Place of birth: Outside Canada “0.051 0.014
Province: Quebec 0,147 0.126
Residence: Urban 0.018 0.023
Age 0.000 “"0.019
Education 0.010 0.004
Number of Children *.0.031 *.0.024
General health status “0.467 “0.490

R square 35.3% 38.5%

Number of cases 5733 5806

See Table 1 for definitions of variables
wikp < 0.001; **p < 0.01; *P < 0.05

have more network diversity (Fig. 2c). Similarly, the negative effect of stress is
lessoned when women have a larger network of friends (Fig. 2d).
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Fig. 1 a The variation of the general health status with family network size within the range of two SD from
the mean by gender. b The variation of female’s general health status with the friend network size within two
SD from the mean. ¢ The change of the impact of stress on male’s general health status with the network
diversity within two SD from the mean

Summary and Discussion

People interact and connect with each other through social networking and estab-
lishing social relationships. These social connections and the quality of these
relationships are clearly important to health. This paper has sought to measure the
impact of networks, their types (family vs friends), size (number of relatives and
friends with whom one feels close), strength (frequency of seeing or communicating
with relatives and friends) and diversity (number of occupations in which one knows
people), on alternate measures of health. We have paid particular attention to the
potential curvilinear nature of the relationships between the network measures and
health in order to observe possible diminishing returns (significant negative coeffi-
cients in the squared terms measuring the network variables). We have also paid
attention to stress as a factor in health, and especially to the interaction of network
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Fig. 2 a The variation of male’s mental health status with family and friend network size within two SD from
the mean. b The variation of mental health status with family network strength within two SD from the mean
by gender. ¢ The variation of the impact of stress on male’s mental health status with the network diversity
within two SD from the mean. d The variation of the impact of stress on female’s mental health status with the
friend network size within two SD from the mean

measures with the level of stress, in order to observe possible differential impacts of
network considerations at various levels of stress.
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As other studies have shown, social networks are more strongly associated with
mental health than to physical health (Crimmins et al. 2011). Except in one case, we
find the expected positive relationships between health and network size, strength and
diversity. The exception involves men’s indicating worsening general health when they
know people from a more diverse set of occupations. We also find that the network size
is more important to both general and mental health than the frequency of contact
(network strength). In particular, neither family nor friend network strength is associ-
ated with the general health, while the friend network strength is only associated with
men’s mental health.

While many of the squared values of the network variables do not have statistically
significant relationships with the health measures, in all but two cases the significant
relationships have negative coefficients, indicating diminishing health returns at higher
levels of the network measures. It may be that larger family networks can make strong
demands and consequently bring deteriorating health. Pescosolido and Levy (2002)
also find that larger networks may bring not only more care and concern, but also more
regulation or oversight.

The interaction terms between stress and the various network measures are only
occasionally statistically significant. Except in one case, the signs on these interaction
terms are positive, indicating that the negative effect of stress on health is weakened
with larger networks and more frequent contact. However, in the case of general health,
men with higher stress have worsening health if they are in more diverse networks. It
may be that, in the context of high stress, the more numerous comparisons associated
with diverse networks can make people feel that their health is deteriorating.

This study confirms the buffering effect of social networks on the negative impact of
stress on health, as found in previous research (Ryan et al. 2009; Greeff and Van Der
Merwe 2004; Dubow and Tisak 1989). The curvilinear relationship between the social
network measures and the health measures suggests that networks need to be consid-
ered as both support donors and support receivers. Each member of the social network
changes between these two roles. Support receivers would mostly benefit from a large
and strong network, but these could be a burden to support donors (Falci and McNeely
2009; Fingerman et al. 2004).

This study suffers from two important limitations. First, the causal order between
networks and health probably goes in both directions (Brandt and Deindl 2017). Being
based on cross-sectional data, this study cannot properly establish the causal relation-
ships between the social network measures and health status (House et al. 1988). A
second limitation is that the data set has only allowed us to capture some of the aspects
of social networks. Size was only measured for “close” relatives and friends, thus weak
ties were not captured. Strength was only measured through frequency of contact, while
measures of density (network members knowing each other) would be more appropri-
ate. Also, diversity was based on knowing people from various occupations. Besides
being a limited way to capture diversity, this measure does not necessarily relate to the
same network as the measures of size and strength since it would also capture diversity
across weak ties.

Given the significance of networks to health, we need to look for adaptations that are
important in the evolving society, or that would be appropriate in a given context. For
instance, as more people live alone, to what extent can social media create supportive
social networks? As immigration brings people from a diversity of origins, how can
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their networks be maintained or established? As geographic mobility and family
dissolutions separate people, to what extent can formal structures fill the gap? The
further study of social networks and their significance in various life domains will help
in addressing these questions and in making the necessary adaptations.
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