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Abstract

Background—Metabolic syndrome (MetS) is a risk factor for cardiovascular disease. Very
limited work has evaluated associations of sociocultural processes with prevalence of the MetS.

Purpose—The purpose of the present study was to evaluate associations between family
environment (cohesion/conflict) and the MetS, in a multi-site sample of US Hispanics/Latinos.

Methods—A total of 3278 participants from the Hispanic Community Health Study/Study of
Latinos underwent a clinical exam and completed psychosocial measures including family
environment (cohesion and conflict) as part of the Sociocultural Ancillary Study.
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Results—The association between family environment and the MetS was moderated by sex.
Among all women, higher family conflict was associated with MetS prevalence. Results by
ancestry group showed that only among Cuban women, higher conflict was associated with the
MetS, whereas only among Dominican men, greater cohesion was associated with the MetS.

Conclusions—The family context may be a sociocultural protective or risk factor among
Hispanics/Latinos in terms of MetS risk, but these associations may vary by sex and Hispanic
background.
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Introduction

Hispanics/Latinos (hereafter referred to as Hispanics) are the largest US ethnic/racial
minority and are projected to account for nearly one third of the 2050 US population.
Hispanics face several health challenges (e.g., obesity and diabetes), and there is increasing
interest in understanding possible protective roles of psychosocial and sociocultural
processes that may impact intermediate risk factors of these conditions and cardiovascular
disease (CVD)—the second leading cause of death among Hispanics in the USA [1].

The metabolic syndrome (MetS) (i.e., abdominal obesity, insulin resistance, dyslipidemia,
and elevated blood pressure) [2] is associated with increased CVD, type 2 diabetes (T2D),
and all-cause mortality [3, 4]. Prevalence of the MetS varies by sex and ethnicity with
excess MetS found among women of Mexican origin [5]. Beyond traditional behavioral
(e.g., sedentary lifestyle) and biological (e.g., hyperlipidemia) risk factors, studies have
shown that psychosocial factors are also associated with risk and prevalence for the MetS
[6-8]. For example, stress and negative emotions such as depression, anxiety, and hostility
are risk factors for poor health outcomes, including CVD, through their influences on varied
behavioral (e.g., sedentary behavior) and physiological (e.g., inflammation) processes [8-
10]. Independent of traditional risk factors, depressive symptoms are associated with greater
prevalence of the MetS [11, 12], while protective factors such as positive emotions and
optimism are associated with lowered CVD risk [13, 14].

Perceived social support [15] and efficacious social networks [16] are reportedly associated
with decreased CVD risk and MetS components. Furthermore, compromised family
relations in childhood and adolescence influence cardiometabolic health and MetS
prevalence in adulthood [17, 18]. Among adult women, marital distress has been
significantly associated with a greater likelihood of MetS prevalence after controlling for
socioeconomic status (SES), and health behaviors such as cigarette smoking and physical
activity [19].

Hispanics share a set of core family values that reflect a communal view with emphasis on
strong attachments to the nuclear and extended family that may have protective health
effects [20]. There is a growing interest in understanding how culturally driven values such
as a strong family attachment and affiliation that promotes reliance within the family
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structure may impact health among Hispanics [21]. In fact, it has been suggested that the
“Hispanic Paradox” (i.e., the notion that Hispanics on the whole often experience better
health outcomes than non-Hispanic whites despite socioeconomic disadvantage) can be
partly explained by sociocultural processes such as strong and cohesive family structures
[22, 23].

Sociocultural processes may serve as risk and protective factors for both risk behavior,
psychological well-being [24, 25], and physical health [26, 27] in Hispanics. Studies that
support the protective role of cohesive family structures among Hispanics suggest that
cohesive family systems are related to better emotional well-being [28, 29], less perceived
burden among dementia caregivers [30], and adoption of favorable health behaviors and
seeking medical attention [31] when such behaviors are perceived to provide a benefit to the
entire family [32]. In contrast, higher family conflict and lower family-based support have
been related to psychological distress and risk behaviors [25, 33]. Work addressing the
influence of familial dynamics on MetS is limited, but some have shown that a family
structure that reflects a cohesive and supportive family system is related to a lower
likelihood of having the MetS [34].

Present Study

This study sought to report associations between family environment (i.e., cohesion and
conflict), and the MetS. The study also evaluated whether the relationship between family
environment and the MetS varied by sex as prior work shows that family conflict (e.g.,
marital distress) unfavorably impacts cardiometabolic health but only in women. We
hypothesized that a more cohesive and less conflicted family would be associated with less
MetS prevalence.

Methods

Participants

The Sociocultural Ancillary Study (SCAS) to the Hispanic Community Health Study/Study
of Latinos (HCHS/SOL) was designed to examine additional socioeconomic, sociocultural,
and psychological factors in a subgroup of HCHS/SOL participants. The HCHS/SOL is a
prospective, population-based study of the prevalence of multiple health conditions and their
risk factors among 16,415 diverse Hispanic/Latinos ages 18—-74 residing in four US
metropolitan areas between 2008 and 2011 [35]. All participants underwent an 8-h baseline
clinical exam that involved anthropometric measures, fasting blood draw for lipids, fasting
glucose, insulin and other CVD risk biomarkers, and self-reported measures of SES and
demographic factors, health behaviors, and health history. Participants were 18-74 years of
age and included Hispanics who self-identified as Cuban, Central American, Dominican,
Mexican, Puerto Rican, South American, and other Hispanic/Latino heritage and were
recruited from four defined metropolitan communities in the Bronx, NY; Chicago, IL;
Miami, FL; and San Diego, CA.

Eligibility for participation in the SCAS included a completed baseline in the parent study
and willingness to attend an additional visit for a comprehensive psychosocial and
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sociocultural assessment within 9 months of their parent study clinic visit. A total of 5313
were enrolled in the SCAS. Participants less than 45 years of age (n=2035) were excluded
from the current analyses (n=3278) because the prevalence of the MetS is significantly
lower in younger adults [36].

Participant Sampling and Recruitment—~Parent study recruitment used a two-stage
area household probability design stratified by 2000 Census areas near the four field centers
and by key demographic variables (age, Hispanic concentration, and SES). A more detailed
description of the sampling method has been published previously [37]. Participants aged
45-74 years were over-sampled. Persons who met the eligibility criteria and agreed to
participate were scheduled for an IRB-approved consenting and assessment appointment at
the field center clinic. Participants eligible for the SCAS were contacted by phone
interviewers within 9 months of their baseline examination. SCAS assessments required 1-2
hours to complete in English or Spanish and were administered by trained, bi-lingual, bi-
cultural research assistants.

Descriptive Measures and Covariates—Sociodemographic and behavioral variables
included as covariates were age, sex, marital status, Hispanic background, acculturation
(using the Short Acculturation Scale for Hispanics [SASH] Language & Ethnic Social
Relations Subscales [38]), education, yearly household income, family network size, alcohol
consumption (drinks per week), smoking status (never, former, current), depressive
symptoms (i.e., ten-item Center for Epidemiologic Studies Depression Scale; [39]), and
perceived social support (i.e., Interpersonal Support Evaluation List; [40]).

Family Cohesion and Family Conflict—Two subscales of the Family Environment
Scale were used: (a) Family Cohesion (i.e., commitment and support) and (b) Family
Conflict (i.e., expressed anger and conflict; [41]). Items are answered in a true/false format.
Sample items from the cohesion and conflict subscale include “My family members really
help and support one another” and “We fight a lot in our family,” respectively. A sum score
can be obtained for each subscale, with higher scores indicating higher family cohesion or
higher family conflict. Confirmatory factor analyses (CFAs) showed adequate structural
validity in both measures, as well as factorial invariance across the Spanish and English
versions for the measures [42].

The Metabolic Syndrome—MetS was the primary study outcome. At the parent
HCHS/SOL clinic examination, waist circumference (cm) and brachial blood pressure
(mmHg) were measured using standardized methods. Fasting blood was sampled for serum
triglycerides, HDL cholesterol, and fasting plasma glucose levels. Detailed parent study data
collection methods are described in Sorlie et al. [35]. MetS was defined based on National
Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) 111 updated
guidelines [43].
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Data Analysis

Results

Descriptive analyses were conducted using IBM SPSS statistics 19.0 with complex sampling
procedures and were weighted to account for sampling probability and non-response.
Variables were evaluated for missing data, outliers, and univariate normality. Logistic
regression was used to test the main effects of family cohesion and sex (0 = female, 1 =
male), as well as the two-way interaction between these variables, in addition to entering
control variables. Prevalence of the MetS was specified as a categorical outcome (prevalent
or not prevalent). A separate logistic regression model was used to test the main effects of
family conflict and sex, as well as the two-way interaction between these variables, in
addition to entering control variables. We then combined both family cohesion and family
conflict and their interactions with sex in a single model. Age, income, education,
acculturation, family network size, alcohol use, depressive symptoms, and perceived social
support were mean-centered and entered as continuous control variables. Marital status and
cigarette use (never, former, current) were dummy coded and also entered as control
variables. The maximum likelihood robust (MLR) estimation procedure in Mplus Version
7.0 was used to estimate model parameters. Prior to computing the interaction term, family
cohesion and family conflict were mean-centered (mean = 0) to reduce multi-collinearity.
Interaction terms were then specified by taking the product of family cohesion and sex and
the product of family conflict and sex. A significant interaction effect (p<0.05) was further
evaluated via post hoc simple slopes as described by Aiken and West [44].

Preliminary Analyses

Weighted HCHS/SCAS sample demographics of 3278 participants aged 45 and older and
individual MetS prevalence and components, psychosocial and lifestyle variables
antihypertensive and anti-diabetic medication use, and smoking status are provided in
Tables 1 and 2, respectively.

Logistic Regression Analyses

In a univariate model, family cohesion was not significantly associated with the MetS (odds
ratio (OR)=0.99, 95 % confidence interval (Cl) 0.94-1.03). Similarly, family conflict was
not significantly associated with the MetS (OR=1.02, 95 % CI 0.96-1.08). Sex was
significantly associated with the MetS (OR=0.79, 95 % CI 0.65-0.97), without adjusting for
other variables, such that men were significantly less likely than women to have the MetS.

The following covariates entered as predictors in separate unadjusted univariate analyses
were significantly associated with greater odds of having the MetS: age (OR=1.05, 95 %
Cl=1.04-1.07), income (OR=0.78, 95% CI=0.70-0.86), education (OR=0.82, 95 %
Cl1=0.72-0.93), Cuban background (Reference group=Mexican; OR=1.39, 95 % CI=1.05—
1.84;), being married (reference group=single; OR=0.76, 95 % C1=0.60-0.95), SASH
Language Subscale (OR=0.87, 95%CI1=0.77-0.98), SASH Ethnic Relations Subscale (OR=
0.79, 95 % CI=0.65-0.96), and former cigarette use (reference group=never smoked;
OR=1.57, 95 % C1=1.26-1.96). Family size, alcohol use, depression symptoms, and
perceived social support were not significantly associated with the MetS. Female sex, older
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age, lower income, being married, larger family size, and former cigarette use remained
significantly associated with prevalence of the MetS in adjusted analyses that included
family cohesion, family conflict, and sex by family cohesion and conflict interaction terms.

Results of adjusted logistic regression analyses including family cohesion, its interaction
with sex, and all covariates indicated that there was a significant interaction between family
cohesion and sex (OR=1.12, 95 % CI 1.004-1.26) in relation to MetS prevalence. Similarly,
in a separate model replacing family cohesion with family conflict, there was a significant
interaction between family conflict and sex (OR=0.87, 95 % Cl=0.76-0.99) in relation to
MetS prevalence. When family cohesion, family conflict, and each of their interactions with
sex were entered as predictors simultaneously in one model with all covariates, the
interactions no longer remained significant in relation to MetS prevalence (cohesion by sex
OR=1.07, 95 % CI=0.92-1.07; conflict by sex OR=0.90, 95 % CI=0.76-1.07).

Post Hoc Probing of Interaction effects

As a follow-up to the significant family cohesion by sex interaction, two post hoc logistic
regression analyses were run. New interaction terms were computed by multiplying family
cohesion with a conditional sex variable in each model. One regression generated the simple
slope for women and the second regression generated the simple slope for men. Although
the simple slopes for women and men were significantly different, as indicated by the
significant family cohesion by gender interaction, results of adjusted post hoc logistic
regression analyses indicated that family cohesion was not associated with having the MetS
in women (OR=0.94, 95 % CI 0.88-1.01), or in men (OR=1.06, 95 % CI 0.96-1.17). Similar
post hoc regression analyses evaluated the significant family conflict by sex interaction. In
women, higher family conflict was associated with significantly greater odds of having the
MetS (OR=1.13, 95 % CI=1.02-1.24). In men, family conflict was not significantly
associated with having the MetS (OR=0.98, 95 % C1=0.88-1.08). Graphs depicting the
relationship between family cohesion and conflict (mean-centered) and the MetS, as
moderated by sex, are provided in Figs. 1 and 2, respectively.

Differences by SES and Hispanic Ancestry

To determine whether the interactions of family cohesion or family conflict with sex in
relation to the MetS were significantly different across levels of socioeconomic status, we
examined three-way interactions of family cohesion and family conflict with sex and yearly
household income level (i.e., <$20,000 or >$20,000). Results of adjusted analyses indicated
that the three-way interactions of family cohesion (OR=1.18, 95 % CI 0.91-1.52) and family
conflict (OR=1.07, 95 % CI 0.97-1.18) with sex and income level were not significant.

We also explored whether the interactions found in the entire sample were significantly
different across Hispanic background groups. The three-way interactions of family cohesion
and family conflict with sex, and with each of five dummy-coded background groups (i.e.,
Cuban, Puerto Rican, Central/South American, Dominican, other/more than one, and
Mexican as reference group) were examined. As an omnibus test of whether the family
cohesion or conflict interactions with sex in relation to the MetS differed significantly across
Hispanic background group, we examined the significance of the difference in model R?

Ann Behav Med. Author manuscript; available in PMC 2016 December 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Penedo et al.

Page 7

(i.e., percentage of variance explained) between a model including all possible two-way
interactions between family cohesion or conflict, sex, and background (e.g., conflict x sex,
conflict x background), and a model that also included all possible three-way interactions
(e.g., conflict x sex x Cuban background). There was a significant change in R? between
models examining the two-way versus the three-way interactions (family cohesion, F[5,
3238]=8.02, p<.05, and family conflict F[5, 3238]=2.91, p<.05), suggesting that the two-
way interactions found in the entire sample differ significantly across at least two Hispanic
ancestry groups.

The original analyses were run separately by Hispanic background group to determine how
the interactions between family cohesion or conflict with sex in relation to the MetS varied
across Hispanic ancestry. The interaction of family cohesion and sex in relation to the MetS
remained significant only in Dominicans (OR=2.00, 95 % CI 1.10-3.65) and Puerto Ricans
(OR=1.23, 95 % CI 1.02-1.49) when examined separately. Post hoc probing in each group
indicated that family cohesion was not significantly associated with having the MetS in
women or in men across Hispanic subgroups with the exception of Dominicans in the
sample. Among Dominicans, men with higher levels of family cohesion were significantly
more likely to have the MetS (OR=1.97, 95 % CI 1.09-3.55). Results of similar analyses
indicated that the interaction of family conflict and sex in relation to the MetS remained
significant only in Cubans (OR=0.70, 95 % CI 0.50-0.97) when examined separately. Post
hoc probing of the interaction in Cubans indicated that results were comparable to those
found in the entire sample, with higher levels of family conflict significantly associated with
higher odds of having the MetS only in female Cubans (OR=1.27, 95 % CI 1.07-1.51).

Discussion

In our study, family cohesion and conflict were not associated with overall MetS prevalence.
Among women, higher levels of family conflict were associated with significantly greater
odds of MetS prevalence, independent of other risk factors. This finding is significant
because Hispanic women are at greater risk for the MetS [1] and suggests that a family
context that involves expressed anger, conflict, and hostility may be a risk factor. Our
findings are consistent with other work showing that interpersonal resources may be
protective for women and may be associated with lower risk factors for CVD [25, 30, 33].
That female sex moderated this relationship is also consistent with prior work that has
shown that marital discord, a probable correlate of high conflict within the family, is related
to the MetS among women but not among men [19]. Although the current study did not
specifically evaluate marital relations or satisfaction, marital stress, or communication
patterns, there is some prior evidence suggesting that family relations and specifically
marital discord may indeed have a greater impact on cardiometabolic health and possibly
MetS prevalence among women only. Prior work has also shown differences in how men
and women approach and utilize support from family systems and that the association
between social support and CVVD outcomes varies by sex [45-47], where women often are at
greater risk when operating in disrupted social systems. It is possible that in our sample,
operating within a less conflicted family system may have favorably impacted health
behaviors among women but not among men. This would be consistent with prior work in
non-Hispanic samples that has shown that supportive family environments facilitate
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modifying dietary habits and specifically with the use of strategies to reduce fat
consumption, increase fiber intake and with fewer barriers to obtaining fruits and vegetables
[48].

The study also explored whether SES moderated the association between family cohesion or
conflict, sex, and the MetS. As expected, we found that the associations did not vary as a
function of SES. However, while we did not hypothesize that our proposed associations
would vary by Hispanic ancestry group, we found that among Dominican men, greater
family cohesion was associated with greater prevalence of the MetS. Additionally, we found
that the association between greater family conflict, female sex, and prevalence of the MetS
only held among our Cuban female participants. Very few studies have examined the effects
of the family environment on health among diverse Hispanics in the USA, and available
studies have not disaggregated Hispanic ancestry subgroups or included Dominicans in the
sample. However, prior work has shown that among Cubans and Mexicans, but not Puerto
Ricans, greater family conflict is associated with higher psychological distress [49].
Furthermore, family conflict among Cubans, but not Mexican Americans and Puerto Ricans,
has also been associated with greater risk behaviors such as smoking [50]. Therefore, our
findings are somewhat consistent with prior studies showing that family conflict may
differentially impact Hispanics ancestry subgroups. It is important to acknowledge,
however, that other factors that may vary across Hispanic ancestry groups that we did not
evaluate such as martial relations/discord, stress, coping styles, immigration factors, and
intergenerational conflict may explain the differential influence of family conflict and
cohesion on the MetS [51]. Nonetheless, it remains unclear why a greater cohesive family
system would be associated with greater prevalence of the MetS only in Dominican men, or
why family conflict would be associated with greater MetS prevalence, only in Cuban
female participants. It is important to note that the background groups are not equally
distributed across field centers and it is therefore difficult to disentangle influences due to
background group versus geographic context. As work evaluating family patterns and their
relationship to CVD risk factors across Hispanic groups is very limited, future research
should evaluate how men and women in different Hispanic ancestry groups approach and
utilize support from the family and include other factors that may impact how family
systems may differentially impact the MetS.

Despite these novel findings, there are several limitations in our study. The cross-sectional
design precludes any causal inferences from these findings. The effects of family
environment were independent of traditional risk factors (e.g., smoking); however, we did
not evaluate other potentially significant explanatory pathways such as stress, marital
discord, hostility, and stress-mediated physiological mechanisms [52]. Also, family cohesion
and conflict are only two domains representing a wide range of familial processes that may
impact health. In our study, we did not assess other indices of family dynamics such as
expressiveness and control. A more comprehensive evaluation of family systems may allow
examination of more robust underlying factors that combine elements of cohesion, conflict,
and other family dynamics such as expressiveness and control [53]. Notably, when both
conflict and cohesion were entered in a single model, along with terms reflecting their
interactions with sex, neither factor uniquely contributed to the MetS, suggesting that the
shared variance between cohesion and conflict may explain their associations with MetS
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prevalence rather than the unique influence of each predictor. Furthermore, because
participants were residing in one of four US cities, we cannot generalize these findings to all
Hispanics living in the USA. Nonetheless, despite these limitations, this study begins to shed
light on the possible role of Hispanic cultural processes in MetS prevalence.

Conclusions

Hispanic women with higher levels of family conflict were more likely to have met MetS
criteria independent of traditional risk factors, but this association only held among Cuban
women in our sample. To our knowledge, this is the first study to report the associations
between the family environment and prevalence of the MetS in a relatively large multi-site
sample of Hispanics in the USA and by Hispanic ancestry group. Our findings are the first to
suggest that, while family dynamics are not directly associated with the MetS, sex moderates
the association between the family environment and prevalence of the MetS and that Cuban
women in more conflicted family systems, and Dominican men in more cohesive family
systems are at greater risk for prevalence of the MetS. Thus, our findings suggest that one
must consider how family dynamics and sex are differentially related to the MetS across
Hispanic ancestry groups and that future work should incorporate other possible social and
physiological factors that may influence this association.
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Fig. 1.

Associations between family cohesion and metabolic syndrome prevalence as moderated by
sex. Note: Graph depicts results of adjusted models. Neither slope is significant at p<.05
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Associations between family conflict and metabolic syndrome prevalence as moderated by
sec. *p<.05. Note: Graph depicts results of adjusted models
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Weighted HCHS/SOL Sociocultural Ancillary Study (SCAS) sample demographic characteristics in
participants aged 45 and older (Total N=3278)

Characteristic M (SE)
Age (in years) 56.84 (.24)
Family network size? 8.40 (.11)
SASH language 1.75 (.04)
SASH ethnic relations 2.15(.02)
%

Age 45 or older in SCAS sample  43.5
Female sex 56.4
Spanish language interview 84.7
Hispanic background

Central American 6.3

Cuban 28.3

Dominican 10.4

Mexican 28.7

Puerto Rican 19.0

South American 5.9

More than one/other 13
Yearly household income

Less than $10,000 23.1

$10,001-$20,000 335

$20,001-40,000 28.3

$40,001-75,000 9.2

More than $75,000 5.9
Education level

<HS diploma/GED 40.6

At most HS diploma/GED 20.4

>HS diploma/GED 39.2
Marital status

Single 19.2

Married/living with partner 49.2

Separated, divorced, widow 31.6

a_ . o . - . . .
Family Network Size includes spouse, number of children, number of parents living, and number of relatives with whom considered close
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Weighted descriptive statistics for psychosocial indicators, lifestyle covariates, and the metabolic syndrome
for participants aged 45 and older (total N=3278)

Variable M (SE)or % men M (SE)or% M (SE) or %
women total sample

Family cohesion 6.89 (0.07) 6.86 (0.07) 6.87 (0.05)
Family conflict 1.92 (0.08) 1.96 (0.06) 1.94 (0.05)
Depression (CES-D) 7.18 (0.23) 8.90 (0_21)* 8.15 (0.17)
Social support (ISEL) 26.28 (0.24) 25.68 (0.25) 25.94 (0.18)
Alcohol (drinks/week) 3.97 (0.30) 0.53 (0.05)" 2.03(0.14)
Waist circumference (cm)  101.23 (0.42) 99.04 (0'39)* 100.00 (0.32)
HDL-cholesterol (mg/dL)  45.43 (0.55) 52.83 (0.45)°  49.60(0.37)
Fasting glucose (mg/dL) ~ 111.32 (1.32) 104.63 (1.09)°  107.55(0.89)
Triglycerides (mg/dL) 167.77 (8.78) 139.97 (2.31)* 152.12 (4.17)
Systolic BP (mmHg) 130.36 (0.77) 128.43 (0.65)  129.27 (0.47)
Diastolic BP (mmHg) 76.28 (0.44) 7490 (0.38)" 7550 (0.31)
Metabolic syndrome 45.8 % 51.6 %" 49.1%
Anti-hypertensive meds 29.2 % 27.9% 28.5 %
Anti-diabetic meds 17.9% 18.6 % 18.3%
Cigarette use

Never 42.1% 63.5 %" 54.2 %

Former 32.9% 20.2 %" 25.7%

Current 25.0% 16.3 %" 20.1%

M mean, SE standard error, BP blood pressure

*
Values for men and women differ significantly at p<.05
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