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Abstract Latinos have high rates of type 2 diabe-
tes mellitus (T2DM) yet are characterized as hav-
ing health-promoting social networks. The impacts
of COVID-19 on personal networks were complex,
especially in urban areas with high proportion of
immigrants such as the Bronx in NYC. Our objective
was to test the extent to which network characteris-
tics increase vulnerability or resiliency for glycemic
control based on data gathered from Mexican-ori-
gin Bronx dwellers. We used two-wave panel study
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analyzing self-reported personal social networks
(n:30participants; 600network members) and HbAlc levels
via dried blood spots in 2019, before the COVID-19
pandemic, and in 2021, a time after initial lockdowns
and when the pandemic was still ravaging the com-
munity of study. Regression models adjusted for indi-
vidual-level variables including sociodemographic
and health indicators (i.e., physical health including
COVID-19 and mental health). We found that an
increase in the proportion of network members with
diabetes predicted an increase in participant’s HbAlc
levels from 2019 to 2021 ($=0.044, p < 0.05). Also,
a greater proportion of network members consuming
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“an American diet” in 2019 predicted a decrease in
participant’s HbAlc levels (f=—0.028, p < 0.01),
while a greater proportion of network members that
encouraged participants’ health in 2019 predicted an
increase in participant’s HbAlc levels ($=0.033, p
< 0.05). Our study sheds light on specific social net-
work characteristics relevant to individual diabetes
outcomes, including potential longitudinal mechanis-
tic effects that played out at the peak of the COVID-
19 crisis.

Keywords Glycated hemoglobin (HbAlc) -
COVID-19 - Immigrants - Panel study - Bronx, New
York

Background

The age-adjusted percentage of Mexican Americans
ages 18 and over with diagnosed type 2 diabetes
mellitus (T2DM) is 14.4%, almost twice that of non-
Latino whites [1]. As the largest subgroup of Latinos
in the USA, they also face elevated risk from compli-
cations related to T2DM [2]. These risks are driven
in part, by a high proportion of undiagnosed disease,
especially among the immigrants [3]. But even diag-
nosed Mexican Americans are less likely than non-
Latino white diabetics to receive glucose-lowering
medication at hemoglobin Alc values of 7.0% or
higher [4] and to receive at least two Alc measure-
ments per calendar year (66.7% vs. 78.1%) [1].

Such vulnerabilities are in stark opposition to a key
source of health resilience for Mexican Americans: their
social networks. Researchers have highlighted health-
promoting social networks among Latinos as a major
reason for their lower-than-expected all-cause mortality
relative to non-Latino whites based on socioeconomic
status [5]. Associations have been found with vari-
ous positive health outcomes (e.g., obesity, diet, physi-
cal activity) and social network density [6], size [7, 8],
immigrant composition [9], and social influence [10].

Extensive research examining the links between
social networks and health has documented that
social network functions, including social support
and social influence, as well as the structure of social
networks (e.g., density, change in social contacts)
can improve (or hinder) a range of health outcomes
[11]. Research among non-Latinos that focused spe-
cifically on the links between social networks and

diabetes suggests some social ties (e.g., spouses,
siblings) are more important than others [12]. This
work also indicates that structural network features,
such as smaller network size, and compositional fea-
tures, such as having a higher proportion of network
members who are family, are associated with more
T2DM-related complications [13].

The COVID-19 pandemic likely complicated
the link between the protective health effects of
US Latinos’ social networks. The group experi-
enced high COVID-19 mortality [14], and the pan-
demic severely blunted a trend in which the Bronx
was experiencing the fastest growth of any NYC
borough due solely to increasing numbers of immi-
grants, many of them Latinos of Mexican origin
[15]. In addition to a disproportionate representation
in essential and face-to-face industries, difficulties
in accessing health care, and high rates of crowd-
ing in their homes [8], Latinos in the Bronx largely
live in neighborhoods with high burden of COVID-
19, with infection and mortality rates exacerbated by
greater structural barriers to health and higher rates
of pre-existing conditions such as diabetes [15]. Dia-
betes was the most common morbidity with people
infected with COVID-19 in the USA [16]. One of
the highest rates reported in the scientific literature
was among those admitted to hospitals in NYC, at
33.8% [17]. About 35% of hospitalized patients who
died due to COVID-19 in a public hospital system
in NYC had diabetes [18]. There is also evidence
suggesting COVID-19 has a bidirectional relation-
ship with diabetes, in that COVID patients with and
without T2DM had a high likelihood of new onset of
hyperglycemia [16]. Though the pathogenic mecha-
nism is still unclear, sociodemographic risk factors
may play a role. For example, poverty and high food
insecurity are two key risk factors for T2DM, and
both factors increased more among Latinos than non-
Latino white residents in NYC during the height of
the pandemic [19]. Taken together, it is also likely
that the relationships between social networks and
diabetes-related health outcomes were disrupted and
further complicated during the pandemic, due to
social distancing and the financial and health crises
disproportionally experienced by Latino immigrants.
An important but unanswered question is: what is the
extent to which social networks were a source of vul-
nerability and resiliency for glycemic control among
Mexican immigrants in NYC.
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The Current Study

It is within this social, geographic, and temporal con-
text that this study situates our research of social net-
works among Mexican immigrants, and their role in
shaping diabetes-related outcomes. Our study lever-
ages unique longitudinal personal social network data
gathered from participating Mexican immigrants who
live in the Bronx, which captured the social connec-
tions that surround each focal individual, from their
own perspective. The first wave of data was collected
in winter/summer 2019, prior to the pandemic, and
the second was gathered in spring/fall 2021 between
the Delta and Omicron COVID waves. Our concep-
tual framework, drawn from a parent project, seeks
to understand the synergistic role of social networks
in relation to T2DM and related health behaviors
(see Fig. 1). Specifically, it investigates the personal
social networks of Mexican immigrants within their
sociodemographic realities (e.g., socioeconomic sta-
tus, acculturation) as well as their current physical
and mental health using a convergent mixed-method
design [20]. The current study built upon this parent
study by collecting additional COVID-19 correlates
to further understand sources of resiliency and vulner-
ability in this community during the pandemic. The
main research question was: what features of Mexi-
can immigrant’s personal social networks, includ-
ing access to social support, diabetes-relevant social
influences, and change in their network composition,
are related to positive or negative changes in partici-
pants’ blood glucose from pre- to mid-pandemic?

Glycemic Levels

Resiliency
Factors

$

Social Networks

Vulnerability
Factors

Physical and

Mental Health

Fig. 1 Conceptual framework
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As such, the goal was to identify social network pre-
dictors of blood glucose changes between 2019 and
2021, controlling for known individual predictors
(see Fig. 1).

Methods
Study Sample

Participants were immigrant adults who self-iden-
tified as Mexican, living in the Bronx, who were
recruited through a Catholic church. Eligibility crite-
ria did not include T2DM or any risk factors. Sam-
pling and recruitment details have been described
elsewhere [20]. Collection for the first wave of data
occurred in person in January—June 2019, and the
second wave of data collection occurred virtually in
May—November 2021. All data was collected in Eng-
lish or Spanish depending on the participants’ prefer-
ences, largely by the same trained bilingual research
assistants. The City University of New York’s internal
review board approved the study (IRB# #2018-1081).

Measures

At both waves, participants completed surveys and
anthropometric measures. Standard methods were
used to measure their personal social networks [20,
21]. First, participants were asked to enumerate the
20 adults they know and who also know them, whom
they’d been in contact with (either face-to-face, by
phone call, text/phone app message, email, or social
media), and whom they considered to be the most
important people in their lives in recent months. The
20 individuals they named are called “alters.” Dur-
ing wave 1, they were asked to name people who met
this criteria over the past 6 months, while for wave 2
the timeframe was 12 months. Participants were then
asked about each alters’ demographics, frequency of
contact, and relevant health characteristics. Finally,
participants indicated if each pair of alters knew
each other, which provides information on the struc-
ture of their personal network (e.g., if it is densely or
sparsely connected).

To measure their blood glucose, trained research
assistants (wave 1; n=81) and participants themselves
(wave 2; n=57) collected dried blood spots from a



Are social networks a source of vulnerability or resiliency?

221

finger prick. All the samples were collected using
the same 6-step protocol and analyzed by the same
lab. Other data used in this study were collected by
validated survey measures, administered in person in
2019 and via Zoom/phone in 2021.

Dependent Variable

Change in HbAlc HbAlc indicates the partici-
pant’s average blood glucose levels for the last 2-3
months. Change in the raw HbAlc scores between
wave 1 and wave 2 calculated for each participant
with valid data at both waves [22]. Descriptive sta-
tistics for participant HbAlc are also reported based
on ranges from the American Diabetes Association,
which defines normal as HbAlc < 5.7, prediabetes as
5.7<HbAlc <6.4, and diabetes as Hbalc >6.4.

Social Network Variables

Percentage of alters with diabetes; change in
the percentage of alters with diabetes across
waves Participants were asked “of all the people on
your list, who do you know that has been diagnosed
with diabetes?” The number of alters with diabetes
was divided by the number of alters in the network
(n=20) to compute the percentage of their alters with
diabetes at each wave. The change in this percentage
between waves was computed for each participant.

Percentage of alters who are health supporters;
change in the percentages of alters who are health
supporters across waves Health support was
assessed via the question “Who helped you or encour-
aged you to have a healthy lifestyle, to eat healthy
foods or be active?” as well as “Who did you go for
information, advice, or suggestions about your health,
your family’s health, or other health concerns?”
Alters who provided either type of health-related
support were coded as “health supporters,” and the
number of health supporters was divided by n=20
alters to compute the percentage. The change in this
percentage between waves was computed for each
participant.

Percentage of alters eating an ‘“American” diet;
change in the percentage of alters eating an

“American” diet across waves Participants were
asked to indicate for each alter “How much do you
agree or disagree that this person eats American food
most of the time?” (1= Strongly Agree, 2 = Agree,
3 = Disagree, 4 = Strongly Disagree). Alters rated
as “strongly agree” or “agree” were coded as “eating
an American diet,” and this number was divided by
n=20 alters to compute the percentage at each wave.
The change in this percentage between waves was
computed for each participant.

Percentage of alters living outside the US; changes
in percentage of alters living outside the USA
across waves Participants were asked to indi-
cate for each alter whether they lived in the 1=same
household, 2=same neighborhood, 3=same state,
4=another state, or S=another country. Alters were
coded as alters living outside the USA and this num-
ber was divided by n=20 to compute percentage at
each wave. The change in this percentage between
waves was computed for each participant.

Network density; change in network density Per-
sonal network density represents whether the social
connections among the participants’ alters are
densely interconnected or sparse, with more dense
networks being indicative of greater social cohesion.
Density at each wave was calculated by dividing the
number of reported connections among all pairs of
alters (who knows who) by the total possible number
of possible connections (i.e., if all alter pairs know
each other). For this study with n=20 alters, this was
calculated as 19*(19—1))/2 (19 because alters do
not have a social tie to themselves). The calculation
yields a value between 0 and 1, with O representing a
network that is absent of any social ties, and 1 repre-
senting a completely connected network. The change
in this network statistic between the two waves was
computed for each participant. A positive change sta-
tistic indicates that their network became more dense
over time, while a negative value indicates that their
network became less dense over time.

Number of dropped alters due to death between
waves Given that we had detailed data on the pre-
vious list of alters the ego enumerated (e.g., age,
gender, relationship type), we asked the participants
follow-up questions about those individuals who
were on their wave 1 lists but not their wave 2 lists.
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Specifically, we asked, “Could you tell me why this
person did not make your list as an important person
in your life?” and noted their open-ended response. If
the participant indicated that this social contact had
died, this was noted. This allowed us to quantify the
total number alters that dropped from their social net-
work between 2019 and 2021 due to death, which was
included as a predictor in our study. Other common
reasons included that they had lost touch due to no
longer working together or the person moved away, as
well as less contact because of the pandemic. Some
had used different nicknames for the same person
across waves, or simply forgotten to name a particular
person who remained important to them.

Individual Covariates

We identified socioeconomic as well as physical
and mental health indicators that the literature indi-
cates are associated with T2DM and are listed in
Fig. 1 [23].

Sociodemographic Sex (female vs. male), age
(0-30, 3140, 41-50, 51-60, 61-100), food secu-
rity (very low and low food security, marginal food
security, high food security, measured using a 6-item
validated module from the US Department of Agri-
culture), health insurance (yes vs. no), and years of
residency in the USA (continuous).

Physical and mental health indicators These
included general physical health (excellent, very
good, good vs. fair, poor), any physical activity meas-
ured with the International Physical Activity Ques-
tionnaire (none vs. moderate/vigorous), any psycho-
logical distress in the past 30 days measured with
Kessler Psychological Distress Scale (K6+) (all of
the time, most of the time, some of the time vs. a little
of the time and none of the time).

COVID-19 outcomes At wave 2, we asked partici-
pants a series of COVID-19 questions from PhenX
Toolkit [24]. This included a measure of COVID-19
infection, with response options: (1) Yes, diagnosed
with test and recovered, (2) Yes, diagnosed with a test
and still sick, (3) Not diagnosed or tested but have
had a cough, fever, or other flu-like symptoms, and
(4) No COVID.

@ Springer

Analytic Methods

Analytic Sample One participant from wave 1 was
dropped due to being US-born, one participant was
dropped in wave 2 due to missing social network data,
and 27 were dropped across waves due to missing
HbAlc data at wave 2. As such, the current analy-
ses are restricted to 30 participants who answered
the social network and health survey and had valid
HbAlc (n=30 600

participanls; allers) .

Statistical Analysis Descriptive statistics for both
waves as well as changes between waves were com-
puted. Then, we fit two linear regression models to
test the effects of personal network characteristics on
blood glucose. The network predictors included the
percentage of alters, and change in the percentage,
who (i) had diabetes, (ii) were health supporters, and
(iii) who ate an American diet; (iv) wave 1 network
density, and change in network density; and (v) the
number of dropped alters due to death. Alters living
outside the USA were excluded from models due to
the small sample size of this exploratory study. A
crude model examined the significance of diabetes-
relevant social network variables (all but “number of
dropped alters due to death”) while controlling for
the participant sex, age, and COVID-19 status. An
adjusted model incorporated additional control vari-
ables, including the participant’s general health, food
security, health insurance, years of residency in the
USA, mental health, physical activity, and the number
of dropped alters due to death. Statistical significance
was set at p < 0.05, and p-values up to 0.1 are also
reported given the exploratory nature of the study. All
analyses were conducted using R version 4.2.2. [25].

Results

Figure 2 shows the distribution of HbAlc across
waves, which indicates that most participants at wave
1 had HbAlc levels that were equal to or less than
6%. According to the ADA [22], Alc levels between
5.7 and less than 6.5% indicate prediabetes. At wave
2, HbAlc levels shifted to 6.5% or higher, which are
levels that are in the diabetes range.

Table 1 shows summary statistics for individual
and social network variables. At wave 1, most of the
sample was female, between the ages of 31 and 50,
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Fig. 2 Distribution of HbA1c for Waves 1 and 2
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reported having health insurance, being in poor or
fair health, and had a mean of almost 20 years liv-
ing in the USA. At wave 2, the majority reported
no COVID-19 infection. Changes in individual vari-
ables included increases in HbAlc levels and psy-
chological distress, but most did not change their
physical activity levels.

In this sample, the average percentage of alters with
diabetes was 8.2% at wave 1 and 11.5% at wave 2, an
increase of 3.3%, on average. The average percent-
age of alters who were health supporters was 19.5%
at wave 1, and 19.7% at wave 2, essentially no change.
The average percentage of alters who ate an Ameri-
can diet was 49.2% at wave 1, and 46.2% at wave 2,
a decrease of 3.0%, on average. The average percent-
age of alters who lived outside the USA was 17.5% at
wave 1, and 20.1% at wave 2, a modest increase, on
average. Finally, the average network density was 0.55
at wave 1 and 0.57 at wave 2, indicating a small aver-
age increase. The 4 out of 30 participants who lost net-
work members to death lost 1-4 people.

Table 2 first shows the crude model that controls
for COVID-19 as well as sex and age. This table
also shows the adjusted model, which includes addi-
tional sociodemographic variables as well as physi-
cal and mental health indicators. Both models show
that change in the percentage of alters with diabetes
across waves, but not the wave 1 variable, was posi-
tively and significantly associated with individual
HbAlc levels. Thus, an increase in the percentage
of alter diabetes predicted an increase in participant
HbAlc.

The percentage of alters that were health sup-
porters at wave 1 was positively and marginally

associated with HbAlc levels in the crude model,
and positively and significantly with HbAlc levels
in the adjusted models. Thus, having more health
supporters at wave 1 predicted an increase in partici-
pant HbAlc levels from 2019 to 2021. Change in the
percentage of health supporters was not associated
with HbAlc. Additionally, as Supplement Figure 1
shows, participants with a higher percentage of alters
who were health supporters at wave 1, compared to
those with a lower percentage of health supporters,
also had lower HbAlc levels at wave 1. Thus, it may
be more likely to observe increases in HbAlc levels
across the waves.

A higher percentage of alters who ate an American
diet at wave 1 was significantly and negatively asso-
ciated with change in HbAlc levels, while change
in this variable did not predict HbAlc. Thus, hav-
ing more social contacts who ate an American diet
in 2019 predicted a decrease in participant HbAlc
between waves. Personal network density, change in
network density, and having dropped alters due to
death were not significantly associated with a change
in participant HbAlc levels.

Discussion

There is vast evidence documenting the immense toll
of the COVID-19 pandemic on vulnerable populations
like Mexican immigrants living in areas like the Bronx,
but less work has focused on the actual changes in per-
sonal social networks or the extent to which these are
associated with specific non-COVID health outcomes
like glycemic control. This study provides evidence
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Table 1 Summary statistics
for individual and network

variables (n=30
600

participants’

network members

@ Springer

Individual variables Wave 1 Wave 2 Change
HbAlc
Median (IQR') 5.85 (1.50) 6.15 (1.65) 0.10 (1.25)
Mean (SD?) 5.93 (1.34) 6.12 (1.52) 0.19 (1.08)
Psychological distress
Median (IQR') 4.00 (3.00) 3.50 (3.00) 0.50 (3.00)
Mean (SD?) 4.23 (3.20) 4.46 (3.61) 0.23 (3.93)
Physical activity
1=low 13 10
2=medium 10 18
3=high 7 2
Change in physical activity®
-2 2
-1 6
0 14
1 8
Sex
Male 8
Female 22
Age in years
18-30 2
31-40 11
41-50 12
51-60 4
61-100 1
Household food security
High security 17
Low security 13
Health insurance coverage
No 10
Yes 20
General health
Poor or fair 18
Good, very good, excellent 12
Years of residency in the USA
Median (IQR") 18.5 (15.0)
Mean (SD?) 19.7 (9.9)
COVID
COVID-19 infection* 12
No COVID-19 18
Network variables Wave 1 Wave 2 Change
% of alters with diabetes
Median (IQR') 5.0(13.8) 10.0 (10.0) 0.0 (5.0
Mean (SD?) 8.2(7.8) 11.5 (11.6) 3.3 (11.0)
% of alters who encourage the ego’s health
Median (IQR') 10.0 (18.8) 15.0 (25.0) -2.5(15.0)
Mean (SD?) 19.5 (21.9) 19.7 (18.3) 0.2 (12.6)

% of alters eating American food
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Table1 (continued) Individual variables Wave 1 Wave 2 Change
Median (IQR") 50.0 (46.3) 50.0 (53.8) 0.0 (40.0)
Mean (SD?) 49.2 (28.2) 46.2 (30.7) -3.0(32.3)
% of alters living outside the USA
Median (IQR") 15 (25) 12.5 (21.7) 0.0 (18.8)
Mean (SD?) 17.5 (18.6) 20.1 (30) 0.9 (20.6)
Network Density
Median (IQR") 0.56 (0.34) 0.58 (0.32) 0.02 (0.28)
Mean (SD?) 0.55(0.22) 0.57 (0.21) 0.02 (0.22)
Number of dropped alters due to death
0 26
1 2
2 1
4 1

'Inter-quartile range

2Standard deviation

3This represents the count of participants whose physical activity as measured by the [IPAQ
changed between the waves by the amount indicated. For example, IPAQ scores for 2 participants

decreased by 2 from waves 1 to 2

“Includes “diagnosed and recovered,” “diagnosed and still sick,” and “not diagnosed but have

symptoms”

that personal networks in this community-based sam-
ple were associated with changes in individual glyce-
mic control. Notably, individuals who had an increase
in social contacts with diabetes between 2019 and 2021
were significantly more likely to have an increase in
their HbAlc in this same timeframe. Though our anal-
ysis could not account for whether the social network
members were successfully managing their diabetes,
data prior to the pandemic document deep inequities
in T2DM outcomes among Latino immigrants in the
USA, suggesting issues with management that may
indicate that many alters have such issues [26]. Lack
of access to healthcare and health insurance and limita-
tions in financial resources for T2DM drugs and test-
ing equipment are some of the structural reasons why
T2DM is remarkably high among Mexican immigrants,
and these factors are also likely driving their higher
rate of poor glycemic control [27]. The nexus between
these factors and the COVID-19 pandemic may have
increased the incidence of T2DM among social net-
work members, especially considering the relationship
between COVID-19 infection and T2DM prevalence
[28] though the potential metabolic and inflammatory
pathways are still not entirely clear [28, 29].

This study also highlights the need to understand
T2DM norms in the personal network of immigrant

Mexicans for the success of any intervention or pre-
vention strategy. Previous mixed methods work in this
community highlighted that participants framed their
glycemic control based on whether they were in an
acute state of “sufrimiento” or pain [30]. Those who
experienced physical discomfort but, due to not being
in such an acute state, could still fulfill their work or
caretaking duties in their everyday lives felt that glyce-
mic control did not warrant further attention, including
seeking medical care. To the extent that these values
are also widely held by the personal network that peo-
ple are embedded in, the impact of personal network
warrants further investigation if personal networks are
to be harnessed as part of the intervention strategy.
Indeed, evidence suggests that Latinos tend to have
largely negative perceptions of T2DM as a disease and
there is high T2DM-related stigma that is particularly
directed toward family members. Qualitative inquiries
have elucidated intergenerational trauma bonds related
to diabetes, which were fraught with narratives around
the pain of structural violence experienced by Latinos
in the USA [27].

Another social network characteristic that pre-
dicted changes in individual blood glucose was the
percentage of their network members who were
health supporters. However, having more health
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Table 2 Crude and adjusted models of changes in HbAlc by individual and network variables (n=30,icipants: ©00network members)
Crude Adjusted
Coef! (SE?») Coef! (SE?)
Sociodemographic
Sex: female (vs. male) —-0.54 0.41) —0.08- 0.32)
Age -0.21 0.19) —0.005-- (0.16)
Food security: low (vs. very low) 1.25%- (0.59)
high (vs. very low) 1.51% (0.53)
Health insurance 0.25 (0.32)
Years of residency in the USA -0.025 (0.017)
Physical and mental health indicators
General physical health —0.009 (0.34)
Physical activity (change) -0.22-- (0.18)
Psychological distress (K6) (change) —0.098* (0.04)
No COVID-19 -0.91* (0.35) —1.27%%* 0.31)
Network changes between waves+
Density —1.08 (0.85) -1.22 0.75)
% alters with diabetes: (wave 1) —0.0031 (0.026) -0.012 -- (0.032)
(change) 0.039* - (0.016) 0.047* (0.015)
% alters encouraging ego’s health (wave 1) 0.017% (0.010) 0.027* 0.011)
(change) 0.0031-- (0.017) —0.002 (0.017)
% alters eating American food: (wave 1) —0.020%* (0.0068) —0.024% ** (0.0053)
(change) —0.0045 - (0.0062) —0.0035 (0.0051)
Number of dropped alters due to death -0.14 0.25)
R 0.6163 0.8889
Adjusted R? 0.4143 0.7072

“p <0.01; p < 0.05; tp<0.1
! Coefficient. 2Standard error

+ % of alters living outside the USA and changes in alters across waves dropped due to small sample size

supporters in 2019 was associated with an increase in
individual HbA1c between 2019 and 2021. This find-
ing stands in contrast to past social network studies
with Latino populations that suggested participants
lacked a network member who encouraged healthy
eating and physical activity [31]. It may also appear
counterintuitive to how researchers typically situ-
ate social support and diabetes risk [32]; however,
our study focuses on changes in HbAlc levels as the
dependent variable, while previous literature has pri-
marily examined cross-sectional levels of HbAlc.
Additionally, health support may be provided in
response to difficulties adopting a healthy lifestyle or
recommended diabetes management practices. There-
fore, individuals with more difficulty managing blood
glucose, who have a greater risk over time, may have
more people in their personal networks providing
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them with health support. These network changes
and attributes are important factors to consider if we
are to create effective interventions among Mexican
Americans and diminish their burden of T2DM.
Finally, our findings identified another social net-
work characteristic that predicted changes in individual
blood glucose: the extent to which social network mem-
bers ate an American diet. In this case, having a higher
proportion of network members who ate an American
diet in 2019 was a protective factor, and associated
with decline in individual Hbalc levels between 2019
and 2021. While the Standard American Diet includes
high consumption of processed foods, including sugar-
sweetened beverages [33] and nutritional epidemio-
logical research finds healthful diet-related behaviors
decrease among Latinos with greater acculturation in
the USA [34], this may suggest, in line with previous
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qualitative work among Mexican Americans [35], that
participants consider the term as relating to healthier
(e.g., smaller portions, fewer fatty foods) relative to tra-
ditional Mexican patterns [20].

Limitations and Strengths

The study had several limitations. Our small sample
size limited our ability to incorporate a larger set of
variables in our analysis, such as those that capture
a richer set of characteristics of social network mem-
bers including geographic location of the alters as
well as structural network characteristics. In addition,
the convenience sampling used in our study limits the
generalizability of our results. However, we believe
that our findings are valuable as a pilot study to better
understand individual and network-level predictors
for glucose regulation for this sub-population that has
traditionally been difficult to study due to their mobil-
ity and social vulnerability. Despite this limitation,
it is very rare to have personal network data among
immigrant populations at two time points before
and during a global pandemic. Moreover, our panel
results corroborate previous cross-sectional findings
regarding the role of diabetic alters [30] and heed the
call for research that seeks to understand diabetes risk
and potential prevention factors among immigrant
populations through a transnational lens and macro-
level social determinants of health framework [32].

Conclusion

Personal social networks may serve as powerful conduits
for the formulation and maintenance of norms around
T2DM and related self-care health behaviors (e.g., diet,
physical activity). Latinos, especially Mexican immi-
grants, are characterized as potentially having strong
health-promoting networks. Yet rarely are these network
structures deeply investigated. Our exploratory study
found several social network characteristics that pre-
dicted change in a crucial indicator of diabetes—HbAlc
levels—among Mexican immigrants in the early stages
of the COVID-19 pandemic in NYC. Future research,
including those with promising new sampling techniques
among immigrant populations with transnational ties, is
warranted and might reshape our current approaches in
T2DM interventions among Mexican American adults in
the USA and beyond.
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