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Abstract

Objective(s)—Cross-sectional and longitudinal studies have yielded inconsistent findings on the
associations of social support networks with cardiovascular health in Hispanic/Latino adults with
diabetes. We examined the cross-sectional associations of structural social support and traditional
cardiovascular disease (CVD) risk factors in a diverse sample of Hispanic/Latino adults with
diabetes.

Research Design and Methods—This analysis included 2,994 adult participants ages 18-74
with diabetes from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL—2008-
2011). Select items from the Social Network Inventory (SNI) were used to assess indices of
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structural social support, i.e., network size (number of children, parents, and in-laws) and
frequency of familial contact. Standardized methods were used to measure abdominal obesity,
BMI, hypertension, hypercholesterolemia, and smoking status. Multivariate regression was used to
examine associations of structural support with individual CVD risk factors with demographics,
acculturation, physical health, and psychological ill-being (depressive symptoms and anxiety)
included as covariates.

Results—There were no significant cross-sectional associations of structural support indices with
abdominal obesity, hypertension, hypercholesterolemia, or smoking status. There was a marginally
significant (OR: 1.05; 95%CI 0.99-1.11) trend toward higher odds of obesity in participants
reporting a larger family unit (including children, parents, and in-laws) and those with closer ties
with extended family relatives (OR: 1.04; 95%CI 0.99-1.09).

Conclusions—Structural social support was marginally associated with higher odds of obesity
in Hispanic/Latino adults with diabetes. Alternate forms of social support (e.g., healthcare
professionals, friends, peers) should be further explored as potential markers of cardiac risk in
Hispanics/Latinos with diabetes.

Keywords
diabetes; cardiovascular disease risk factors; social support; Hispanics/Latinos

1.0 Introduction

Hispanic/Latino adults experience greater burden due to diabetes, with a documented
prevalence rate twice that of their non-Hispanic white counterparts (Cowie et al., 2009;
Daviglus et al., 2012). They also experience disproportionately higher rates of poor glycemic
control, diabetes-related microvascular complications, morbidity (e.g., retinopathy and
kidney failure), and mortality (Campbell, Walker, Smalls, & Egede, 2012). The American
Diabetes Association (ADA) has recently advised that optimization of diabetes-related
outcomes is best achieved in patients with favorable levels of traditional cardiovascular
disease (CVD) risk factors such as BMI, blood pressure, and lipids (“Standards of Medical
Care in Diabetes-2015: Summary of Revisions,” 2015). Unfortunately, Hispanic/Latino
adults also experience high rates of these risk factors. The Hispanic Community Health
Study/Study of Latinos (HCHS/SOL), the largest epidemiologic cohort study of US
Hispanics/Latinos to date, demonstrated that approximately three-quarters of Hispanic/
Latino adults have adverse levels of at least one major CVD risk factor (Daviglus et al.,
2012). Relative to non-Hispanic whites, Hispanics/Latinos with diabetes are also less likely
to achieve the recommended levels of other CVD risk factors such as blood pressure, lipid
profiles, waist-to-hip ratio, and weight (Harris, 2000). Given the disproportionate burden of
diabetes on Hispanics/Latinos and comorbid prevalence of other CVD risk factors, research
is needed to identify protective factors to aid in preventing disease progression and the
mounting numbers of diabetes-related complications.

Considering the strong familial ties, collectivist nature, and reliance on informal networks in
the Hispanic/Latino culture, interpersonal psychosocial resources (i.e., social support) may
be a particularly salient protective factor for promoting improved physiological functioning
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(L. C. Gallo, Penedo, Espinosa de los Monteros, & Arguelles, 2009; Katiria Perez & Cruess,
2014). However, the cardiometabolic influence of social support remains unclear and
underexplored in Hispanics/Latinos with diabetes due to the literature’s near-exclusive focus
on non-Hispanic whites (van Dam et al., 2005). Furthermore, previous studies examining the
association of social support and indices of CVD risk in non-Hispanic whites with diabetes
have reported inconsistent findings (Strom & Egede, 2012). Several studies report an inverse
association between social support and clinical indicators of cardiovascular risk (Frosch, Uy,
Ochoa, & Mangione, 2011; Strom & Egede, 2012), while others document no or detrimental
health effects (Chlebowy & Garvin, 2006). Though several operational definitions exist, one
prominent conception (indexed as structural social suppori) characterizes the social network
size and frequency of personal contact within it (Lakey & Cohen, 2000). As network size/
frequency increases, family-centered support (size and strength) can be accurately measured
and often serves as a proxy for social connectedness, resulting in diminished perceptions of
social isolation (Ashida & Heaney, 2008). Nonetheless, it remains unclear whether social
support has beneficial or detrimental associations with physiological processes in persons
with diabetes, particularly Hispanics/Latinos.

Prior research in Hispanic/Latino adults on the relationship between structural support and
CVD risk factors has been limited by an insufficient examination of structural support as
provided by the central family unit and extended family members, a singular focus on
Hispanics/Latinos of Mexican descent and with low socioeconomic status (Fortmann, Gallo,
& Philis-Tsimikas, 2011; Rees, Karter, & Young, 2010), and a lack of objective measures of
CVD risk factors (Carranza & LeBaron, 2004; Wen, Shepherd, & Parchman, 2003). To our
knowledge no study has examined the associations of structural social support (as provided
by immediate or extended family members) with objectively measured CVD risk factors in a
large heterogeneous sample of Hispanic/Latino adults with diabetes. Using data from
HCHS/SOL (Sorlie et al., 2010) we examined the cross-sectional associations of structural
social support and traditional CVD risk factors (blood pressure, lipids, body mass index,
waist-to-hip ratio, and smoking status) in a sample of Hispanic/Latino adults with diabetes.
We hypothesized that persons reporting greater levels of structural social support would
display more favorable CVD risk indices independent of socio-demographic factors, self-
rated physical health, and psychological distress (trait anxiety and depression symptoms).

2.0 Research Design and Methods

2.1 Study population and data source

The HCHS/SOL is a large community-based multi-center cohort study examining risk and
protective factors for chronic illnesses, and quantifying patterns of morbidity and mortality,
in a heterogeneous group of Hispanic/Latino adults. The diverse HCHS/SOL sample
includes adults reporting ancestry from Mexico, Cuba, Puerto Rico, Dominican Republic,
and Central and South American. Details of the HCHS/SOL recruitment and study protocol
have been previously published (Sorlie et al., 2010). Briefly, original study enrollment
occurred from March 2008 to June 2011 across four US regions (Bronx, New York;
Chicago, lllinois; San Diego, California; Miami, Florida) and included a total of 16,415
adults between the ages of 18-74 years. The sampling design consisted of a two-stage
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clustering technique with oversampling of Hispanics/Latinos ages 45 to 74 years. A total of
9,872 households were selected, yielding a diverse Hispanic/Latino sample with distinct
socioeconomic characteristics and varied national origins. Enrolled participants underwent
an extensive baseline evaluation that included surveys (e.g., self-reported demographic
factors, mental, and physical health), clinical examinations (e.g., phlebotomy, 2-hour
glucose load), and guided review of all medication usage. Approval for the study was
obtained through the Institutional Review Boards of at all affiliated study sites and written
informed consent provided by all enrolled participants.

Analyses for the current study involved a total of 2,994 participants. Of the 16,415
HCHS/SOL participants who attended the baseline clinical visit, we excluded those not
meeting the below criteria for having diabetes (n = 13,197) as well as those with missing
data on CVD risk factors (n = 66), social support indices (n = 64), and key covariates of
interest (n = 94). Participants were identified as having diabetes if they met the following
criteria as defined by ADA guidelines: (a) fasting plasma glucose (FPG) = 126 mg/dL,
anad/or (b) 2-hour oral glucose tolerance test (OGTT) level = 200 mg/dL, and/or (c) HbAlc =
6.5% (48mmol/mol), and/or (d) self-reported use of hypoglycemic medications (Inzucchi et
al., 2010). In sensitivity analyses, participants unaware of their glucose dysregulation status
and additionally not taking hypoglycemic medication were categorized as newly diagnosed
cases. All others were identified as having a previous diagnosis of diabetes.

2.2 Study measures

Social support—Select items from the Social Network Inventory (SNI) (Cohen, Doyle,
Skoner, Rabin, & Gwaltney, 1997) were used to assess structural social support. Three
distinct indices were captured as follows: (1) total number of living children, parents, and in-
laws; (2) extent of regular contact with children, parents, and in-laws (interaction at least
once every 2 weeks); and (3) number of perceived close ties with extended family relatives
(e.g., aunt, uncle, grandparents). The extent of regular familial contact was characterized as
the total number children, parents, or in-laws the participant sees or talks to once every two
weeks; continuous scores range from 0 to 11. A single item inquired about the number of
extended family relatives with whom close ties were perceived. Response options ranged
from 0 to 7 or more, with the survey item worded as, “How many other relatives (other than
your spouse, parents & children) do you feel close to?”

Cardiovascular Disease Risk Factors—Standardized examination methods were used
to obtain objective clinical measures of CVD risk factors. Details of the HCHS/SOL
protocol and assessment methods have been published elsewhere (Daviglus et al., 2012;
Sorlie et al., 2010). Briefly, BMI was calculated from staff-ascertained measures of height
(to the nearest 0.1 kg) and weight (to the nearest centimeter). The waist-to-hip ratio was
derived from abdominal and hip girth obtained using a Gulick Il 150 and 250cm
anthropometric tape measure with participants wearing light clothing. After a 5-minute rest
period, three systolic and diastolic blood pressure readings were taken with participants in a
seated position; the last two readings were averaged to generate the final blood pressure
measure. After a 12-hour fast, venous blood specimens were drawn (~40 ml) for an assay of
lipid profiles.
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National guidelines were used to define adverse levels of CVD risk factors. Hypertension
was defined as systolic blood pressure =140 mmHg, diastolic blood pressure =90 mmHg, or
use of antihypertensive medication (Chobanian et al., 2003). Participants were identified as
having hypercholesterolemia if they were currently taking lipid-lowering medication or if
any of their recorded cholesterol levels were elevated (total: 2240 mg/dL; LDL: =160mg/dL;
or HDL: <40mg/dL) (Cleeman et al., 2001). Participants with a BMI of 30.0 or greater were
categorized as obese (Ben-Menachem, 2007; Pi-Sunyer et al., 1998). Elevated abdominal
obesity was defined as a waist-to-hip ratio = 0.85 cm for women and = 0.95 cm for men
(Consultation, 2011). Lastly, smokers were defined as those self-reporting currently smoking
cigarettes.

Covariates—Covariates included baseline age (in years), sex, educational attainment [less
than high school (HS), HS graduate/general education degree (GED), greater than HS],
income [<$20,000, $20,000 to $50,000, >$50,000, not reported], and Hispanic/Latino
background (i.e., Mexican, Cuban, Puerto Rican, Dominican, Central American, South
American, or other). We additionally considered acculturation status as measured using the
modified 10-item Short Acculturation Scale for Hispanics (SASH) (Marin, Sabogal, Marin,
Oterosabogal, & Perezstable, 1987). SASH subscales capturing language preference and
ethnic social relations were treated as distinct domains and analyzed separately. Self-
perceived physical health was assessed with the Physical Health Composite Scale (PCS) of
the 12-item Short Form Health Survey (SF-12) (Ware, Kosinski, & Keller, 1996). Scores for
the PCS range from 0 to 100, with lower scores indicating compromised or poorer self-
perceived physical health. Psychological distress was captured through measurement of
depressive symptoms [Center for Epidemiologic Studies Depression Scale (CES-D)]
(Radloff, 1977) and trait anxiety [Spielberger State-Trait Anxiety Inventory (STAI)]
(Spielberger, Gorsuch, & Lushene, 1970) (Cohen et al., 1997).

2.3 Statistical analyses

Data analysis was conducted using SAS 9.4 (SAS, Inc, Cary, North Carolina). Complex
survey-specific procedures were performed across analyses to properly account for sample
weights and the 2-stage sampling design involving clustering and stratification procedures
(LaVange et al., 2010; Sorlie et al., 2010). Descriptive characteristics were computed for the
total sample (n = 2,994) to summarize demographic and CVD risk factors, and to quantify
structural support.

The relationship across indicators of structural support (i.e., (1) network size (children,
parents, and in-laws), (2) extent of regular contact with children, parents, and in-laws, and
(3) number of perceived close ties with extended family members) with each CVD risk
factor was assessed using multivariate regression procedures. Effect modification for the
association of structural support with CVD risk factors was explored by sex, Hispanic/Latino
national origin, and diagnosis status (i.e., previously vs. newly diagnosed diabetes) with
stratified analyses conducted only when significant interaction terms were observed (e.g.,
sex * social support and Hispanic/Latino group * social support). Separate regression

models were used to examine the independent predictive utility of each structural support
indicator (i.e., unadjusted models). Indicators were treated as continuous measures with
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results reported as per each 1-unit increase in network size, frequency of contact, or number
of perceived close ties. Primary analyses used linear regression and considered each
individual CVD risk factor, i.e., the main outcome variables, as a continuous measure. Four
separate models were constructed. Model 1 was unadjusted. Model 2 adjusted for age, sex,
Hispanic/Latino background, field center, income, education status, and acculturation.
Model 3 conjointly adjusted for competing support indices to determine relative effects of
network size versus familial interactions deemed as close-knit. Model 4 additionally
adjusted for self-reported physical health and psychological distress (depressive symptoms
and anxiety). Linear regression was not performed for smoking status which is a
dichotomous outcome, nor was it feasible for the measure of waist-to-hip ratio due to low
variance, (i.e., confidence interval ranged from 0.96 to 0.97).

The above analyses (Models 1-4) were repeated using logistic regression and dichotomous
dependent variables (obesity, hypertension, hypercholesterolemia, current smoking, and
abdominal obesity) as defined above. The odds ratios (ORs) and 95% confidence intervals
(Cls) were estimated for changes in the prevalence of adverse values for each CVD risk
factor as a function of each 1-unit increase in the support index of interest for that model. In
sensitivity analyses, effect modification with diagnosis status (previously vs. newly
diagnosed diabetes mellitus) was also explored to determine whether it differentially
affected the relationship between structural support and CVD risk factors.

3.0 Results

3.1 Characteristics of the Study Sample

Table 1 displays the participant characteristics, and estimates the major CVD risk factors and
social support, in this group with diabetes. Participants ranged in age from 18 to 74 years (M
=53.8, 95% CI = 53.0-54.7) with an approximately equal distribution by sex (54.6%
female). The largest Hispanic/Latino group was those of Mexican heritage (37.4%) followed
by those identifying as Cuban (21.4%), Puerto Rican (18.9%), Dominican (9.7%), Central
(6.6%) and South American (3.1%). Overall, 45.8% had less than a high school education
and 53.6% reported an annual income below $20,000. A majority of participants identified
being married and/or living with a partner (53.4%), the remainder identified as being single
(20.4%) or reported being separated, divorced, or widowed (26.2%). Of Hispanics/Latinos
classified as married or living with a partner, 96.1% reported having at least one child, this
compares to 87.3% reporting parenthood among those self-identified as single, divorced, or
widowed. Only 7.9% percent of the total population reported having no children; 26.5%
were married or living with a partner and 73.5% identified as being single/separated/
divorced/widowed. The average HbAlc value was 7.6% (60 mmol/mol), which is above the
treatment target of 7% for those with a previous diagnosis of diabetes. The mean BMI was
32.1 kg/m2, above the threshold for obesity. A total of 54.6% of participants were
hypertensive, 67.9% had hypercholesterolemia, and 18.1% identified as current smokers.
More detailed descriptive data for HCHS/SOL cohort participants as a whole has been
previously published (Daviglus et al., 2012).
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3.2 Association of Social Support with CVD Risk Factor Measures

Prior to modeling, we tested for and confirmed that there was no evidence of effect
modification by sex, country of origin, or diagnosis status (i.e., previously vs. newly
diagnosed diabetes mellitus), so we present all estimates pooled (see Supplementary Table 1
for details). Table 2 presents the results of our linear regression models for the associations
of structural support indices with each CVD risk factor (with the exception of smoking
status and waist-to-hip ratio). In our unadjusted models support indices were unrelated to
BMI, systolic and diastolic blood pressure, and cholesterol. Adding potential confounders
such as sociodemographic factors, perceived physical health, and psychological distress had
negligible effects on our parameter estimates.

Table 3 presents odds ratios and 95% Cls for the prevalence of obesity, hypertension,
hypercholesterolemia, smoking, and abdominal obesity. We identified a marginally
significant trend toward higher odds of obesity in participants reporting a larger family unit
(including children, parents, and in-laws) in the fully adjusted model (Model 4). A one-unit
higher total number of living children, parents, and in-laws was marginally associated with
5% higher odds of having a BMI =30 kg/m? (OR: 1.05; 95% CI 0.99-1.11). A greater
number of close ties with extended family relatives was also marginally associated with
higher odds of obesity (OR: 1.04; 95% CI 0.99-1.09). No relationship was seen between
regular contact with family members (children, parents, and in-laws) and CVD risk factors.
In accordance with that published by Daviglus et al. (2012), correlations were in the
expected direction for CVD risk factor indices and select demographic attributes (not
shown). For instance, a negative association was evident between annual income and
presence of adverse CVD risk factor indices.

4.0 Conclusions

To our knowledge, this is the first study to investigate whether familial structural support is
associated with the presence of CVD risk factors in Hispanic/Latinos who have diabetes.
There were no significant cross-sectional associations between structural support and any
continuous measures of CVD risk, abdominal obesity, hypertension, hypercholesterolemia,
or smoking status. There was, however, a non-significant trend toward greater odds of
obesity (BMI1=30) with each unit increase in network size (inclusive of children, parents, and
in-laws) only.

In a recent study of a subset of HCHS/SOL participants who underwent additional
interviews about sociocultural risk and protective factors (the Sociocultural Ancillary Study)
(Linda C Gallo et al., 2014), higher levels of both structural and functional social support
were related to lower odds of prevalent diabetes even after adjustment for demographic
factors, acculturation, and healthcare access (L. C. Gallo et al., 2015). Protective health
effects of social support in persons with diabetes were further substantiated by a
comprehensive systematic review that documented more favorable clinical outcomes (e.g.,
HbA1c, blood pressure, lipids) among patients with type 2 diabetes who reported higher
levels of social support (Strom & Egede, 2012). These observational studies suggest that
lifestyle modification programs may benefit from incorporation of components that promote
or directly target social support domains as this may significantly bolster beneficial
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physiological effects (Powers et al., 2015; Vorderstrasse, Lewinski, Melkus, & Johnson,
2016). For instance, Strom and Egede (2012) offer the recommendation of garnering the
power of technology to create virtual communities that expand social support networks and
resources as a strategy to favorably impact diabetes self-management and related outcomes
(Strom & Egede, 2012).

However, there is conflicting evidence challenging the current notion that social support is
beneficial. For example, among the subset of participants of HCHS/SOL with diabetes who
completed the Sociocultural Ancillary Study (Linda C Gallo et al., 2014), greater functional
support was associated with poorer glycemic control as measured using HbAlc (Fortmann et
al., 2015). Researchers have suggested that support networks may complicate self-care
practices, or alternatively patients seeking heightened support may actively request this aid
as a coping mechanism to mitigate disease-related distress (Lustman et al., 2000; Mayberry
& Osborn, 2012). Even less is known about additional CVD risk factor patterns in the setting
of diabetes, with findings from the current study deviating from those suggesting a
protective influence of greater social support. A majority of the studies examining the
association between social support and CVD risk factors have focused on populations of
relatively healthy individuals (Uchino, 2006). In these healthy samples, greater social
support is consistently associated with favorable metrics across cardiovascular risk factors,
with positive influences across biological systems, e.g., autonomic nervous system activity,
immune function, and endothelial function (Uchino, 2006). However, as previously stated
findings have been less consistent when exploring CVD risk factor values within the context
of varying levels of social support in adults with diabetes. A systematic review offered
evidence that multifaceted measures of social support (not limited to that received by family
relatives) are associated with more favorable levels of blood pressure and lipids in persons
with diabetes (Strom & Egede, 2012). By contrast, other studies have reported no
association of social support indices with clinical profiles and competing CVD risk factors
(e.g., blood pressure, low-density lipoprotein) in adults with diabetes (Chlebowy & Garvin,
2006; Collins-McNeil, 2006; Tang, Brown, Funnell, & Anderson, 2008). Using the Medical
Outcomes Survey Social Support Questionnaire (MOS-SSQ) to assess multiple domains of
social support, Collins-McNeil et al. (2006) found no association between perceived levels
of social support and the Framingham Coronary Heart Disease (CHD) Risk Prediction Score
which incorporates multiple CVD risk factor levels (e.g., total cholesterol, smoking status)
to predict 10-year risk for developing CHD (Collins-McNeil, 2006). Results of our current
study are consistent with that of Collins-McNeil and others (Collins-McNeil, 2006).

Two major factors may be contributing to divergent findings in studies examining the link
between social support and clinical outcomes in adults with diabetes. The first relates to the
lack of standardization when defining and conceptualizing social support across studies.
Some studies focus on the size and structure of the support network while others tap into
cognitive appraisal of the support received as perceived by the recipient (Williams, Barclay,
& Schmied, 2004). Furthermore, some researchers focus on familial support while others
focus on support offered by friends and/or formal healthcare networks. A more unified
conception of social support can be of benefit by allowing greater triangulation and cross-
study comparison. A second variant across studies is the dissimilar populations being
targeted, as they often have differential distributions across age and racial/ethnic attributes.
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For instance, it is not altogether surprising that the saliency and salubrious influence of
support networks may differ by age, as older adults may require heightened support as a
consequence of diminished physical functioning or increased difficulty with activities of
daily living (ADL).

Race/ethnicity may also contribute to the results obtained in the current study where larger
networks were associated with greater odds of obesity. It is important to consider Hispanic/
Latino cultural perspectives that may inform this phenomenon. Caballero (2011) presents the
idea that loyalty to the family unit (often termed familismo—*"the preference for maintaining
a close connection with family™) can take precedence over individual patient-related needs
and demands of the self-care regimen. In an effort to promote and maintain harmonious
familial relationships and cohesion, independent decisions concerning healthy food
consumption and diabetes self-care tasks may suffer. Empirical evidence consistently
highlights the cultural value that Hispanics/Latinos ascribe to familial relationships and their
significant influence for emotional well-being and life satisfaction (Chang, Downey, Hirsch,
& Lin, 2016). In a qualitative article by Hernandez et al. (2016) the family unit is described
as, “It [family] is the fundamental motive or driving force... for there to be love and
harmony... Why would you want more?’. Nonetheless, if characterized by strife and

conflict, the once protective nature of tightly woven familial bonds can exert amplified
detrimental effects. In a culture that values interpersonal connectedness, disruption of
familial structures of interdependence and solidarity can be more impactful when compared
to cultures that place more value on attributes of independence and autonomy. More research
is needed in this area with particular attention to plausible effect modifiers not previously
tested.

Although further exploration is needed to elucidate the mechanistic pathway linking social
support to the pathogenesis of CVD risk, social support may act as a buffer against
physiological arousal for individuals exposed to stress inducing psychological challenges
(Cohen & Wills, 1985). Greater social support may also facilitate engagement in healthy
behaviors (Gallant, 2013). Future work should consider whether social support acts not as a
direct stimulus against CVD risk, but whether it instead serves the role of an effect modifier.
For example, detrimental cardiac-related effects of depression may be attenuated in the
presence of high levels of social support. The interrelated contributions of psychological
well-being and social support when examining cardiac health and disease prognosis in
Hispanic/Latino adults also need to be examined.

Ascertainment of social support using limited items from the Social Network Inventory may
not adequately capture the construct, given the multifaceted nature of social support and
threats to measurement validity. Full assessment of indices of functional support such as
emotional, tangible, and informational support may have yielded different results. Although
HCHS/SOL participants were reporting the magnitude and perceived contact with the
nuclear family unit (children, parents, and in-laws) and extended relatives, we are unable to
distinguish whether these social connections were detrimental, as negative bonds may be
accompanied by emotional closeness. Nonetheless, it is plausible that we are observing a
true phenomenon whereby familial structural support does not explain the variance observed
across CVD risk factors in Hispanic/Latino individuals with diabetes. Our results suggest the
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need to explore additional domains of social support beyond those offered by family
members, e.g., friends, healthcare team (physician, nurse, medical assistant) or formal
support from community health workers, as a means to reduce CVD risk. Or, it may suggest
the need to heighten or more specifically target diabetes-related care toward patients
reporting an expansive network size (inclusive of children, parents, and in-laws) or poor
familial relationships, particularly if targeting weight loss and obesogenic factors.

The present study has multiple strengths. It included a large heterogeneous sample of
Hispanic/Latino adults with objective measures of CVD risk factors. A rigorous approach
was implemented to identify HCHS/SOL participants with diabetes with consideration of
values of FPG, OGTT, and HbAlc, as well as self-reported use of hypoglycemic medication
(although it was not possible to discriminate between cases of type 1 versus type 2 diabetes).
Limitations include the cross-sectional design, which does not allow casual inferences. A
single item from the SNI was used to capture the number of perceived close ties with
extended family members making responses subject to multiple imprecisions including
recall bias and heightening of measurement error. A multi-item measure of social support
capturing several structural and functional domains could have enhanced psychometric
properties. Finally, select items available from the Social Network Inventory did not gather
detailed information on presence of siblings or enumeration of contact with specific non-
traditional or extended family members (e.g., aunts vs. grandparents vs. siblings), which
may differentially influence adherence to diabetes self-care activities and overall physiologic
regulation. Indeed, a limitation of this study is that the measure on contact with extended
family members captures a conflated computation that includes all members outside of the
central family unit negating examination of unique contributions by individual members.

Notwithstanding the acknowledged limitations of the current study, ours is one of the few
studies to examine (in the context of extant diabetes) the associations between structural
social support and objectively measured CVD risk factors in a diverse sample of Hispanic/
Latino adults. Healthcare practitioners should not be deterred from considering and targeting
psychosocial factors, e.g., social support, which may exert protective effects on CVD risk
factor values in patients with diabetes. We suggest only that familial ties may not be as
salient for Hispanic/Latino adults in the context of diabetes and competing CVD risk factors,
providing impetus to explore additional domains and sources of social support (i.e.,
healthcare professionals). Interventions seeking to optimize diabetes-related chronic disease
management and risk profiles will want to go beyond inclusion of family members as this
may not lead to effective elimination of CVD risk and diabetes burden. It is important that
we continue to explore additional factors that may impact CVD risk in the Hispanic/Latino
community.
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Refer to Web version on PubMed Central for supplementary material.
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Descriptive characteristics of HCHS/SOL study participants with diabetes

Table 1

Total N = 2,994

M or % (95% CI)

Sociodemographic Factors

Age, M (95% ClI)

Female, %

Hispanic/Latino Background, % (95% CI)

Mexican
Cuban
Puerto Rican
Dominican
Central
South American
Other
Education Level, % (95% CI)
< High School
High School graduate
Greater than high school
Income Level, % (95% CI)
< $20,000
$20,000-$50,000
>$50,000
Not reported
Marital Status, % (95% CI)
Single
Married or Living with a partner

Separated/Divorced/Widowed

53.8 (53.0, 54.7)
54.6 (51.9,57.2)

37.4(33.3,41.4)

21.4 (17.3, 25.5)

18.9 (16.4, 21.3)
9.7(7.7,11.7)
6.6 (5.5, 7.8)
3.1(24,3.8)
2.9(15,4.3)

45.8 (43.0, 48.6)
22.4(20.0, 24.7)
31.8 (29.0, 34.6)

53.6 (50.7, 56.5)
37.8(35.2, 40.4)
8.6 (6.8, 10.4)
9.1 (7.7,10.6)

20.4 (18.4, 22.5)
53.4 (50.6, 56.1)
26.2 (23.9, 28.5)

CVD Risk Factors

Body Mass Index, M (95% CI)
Waist-to-Hip Ratio, M (95% CI)
Blood Pressure, M (95% CI)
Diastolic
Systolic
Hypertension, % (95% CI)
Serum Cholesterol, M (95% Cl)
Hypercholesterolemia, % (95% CI)
Smoking Status, % (95% CI)
Yes
No

Abdominal Obesity, % (95% CI)

Ethn Health. Author manuscript; available in PMC 2019 October 01.

32.1(31.7,32.4)
0.96 (0.96, 0.97)

74.8 (74.2, 75.4)

128.7 (127.7, 129.7)

54.6 (51.8, 57.4)

203.3 (200.6, 206.0)

67.9 (65.6, 70.3)

18.1 (16.0, 20.2)
81.9 (79.8, 84.0)
84.4 (82.3, 86.4)
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Total N = 2,994

M or % (95% CI)

Sociodemographic Factors

Previous diabetes diagnosis, % (95% CI)
Diabetes Medication Use, % (95%Cl)
Antihypertensive Drug Use, % (95%CI)
Lipid Lowering Drug Use, % (95%Cl)

56.9 (54.3, 59.5)
56.1 (53.4, 58.7)
42.3(39.5,45.1)
34.8(32.1,37.6)

Structural Social Support, M (95% CI)

Total number of children, parents, and in-laws
Regular contact with children, parents, and in-laws

Number of perceived close ties with extended family relatives

40(3.9,4.2)
3.3(3.1,3.4)
3.7(3.6,3.8)

*
Defined as =0.85 cm for women and =0.95cm for men.
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