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Abstract

Aims—To determine whether chronic life stress is differentially associated with quality of life
(QoL) for Blacks vs. Hispanics with Type 2 Diabetes.

Methods—We assessed self-reported chronic stress and QoL in 125 patients with Type 2
diabetes who self-identified as either non-Hispanic Black or Hispanic. Separate cross-sectional
two-way interaction models (stress x race/ethnicity) with physical and mental health as outcomes
were examined.

Results—The two-way interaction predicted mental (b = 3.12, P =.04) but not physical health.
Simple slopes analyses indicated that under conditions of high stress, Blacks (b = —-4.4, P <.001),
but not Hispanics, experienced significantly lower levels of mental health. In exploratory analyses,
we examined a three-way interaction (stress x race/ethnicity x social support) with physical and
mental health as outcomes. Results indicated the three-way interaction predicted mental (b = .62,
P =.01) but not physical health. Simple slopes analyses indicated that under conditions of high
stress, high levels of social support improved mental health for Hispanics (b = 1.2, P <.001), but
not for Blacks.

Conclusions—Black patients with Type 2 diabetes may be particularly vulnerable to the
deleterious effects of high chronic stress. Social support buffers effects of stress on mental health
in Hispanics but not Blacks, which suggests differences in the use and/or quality of social support
between Hispanics and Blacks. Longitudinal investigations that examine race/ethnicity, stress,
social support, and QoL should help clarify the processes that underlie these observed relations.
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Introduction

Nearly 26 million Americans are living with diabetes [1] with type 2 diabetes accounting for
90-95% of all diagnosed cases [2]. Patients with diabetes frequently experience impaired
quality of life (QoL) due to diabetes-related distress and complications and comorbidities
associated with this chronic disease. Black and Hispanic adults are two to three times more
likely to have type 2 diabetes [3] and to suffer from diabetes-related distress [4],
complications [5,6] and poor QoL [7] compared to non-Hispanic Whites. Blacks and
Hispanics also encounter more severe chronic life stress (e.g., access to fewer economic
resources and racial/ethnic discrimination) compared to non-Hispanic Whites [8,9], which
may exacerbate the impact of diabetes on QoL. Several studies have found that exposure to
chronic stress increases the risk of being diagnosed with diabetes [10-13] and contributes to
poor glucose control [14]. However, the majority of studies of the effects of chronic stress in
diabetes patients have been conducted in predominantly Caucasian samples, the findings
from which may not generalize to other racial/ethnic groups. Additionally, most
investigations that have included non-Caucasian patients have combined Blacks and
Hispanics into one category and compared them to Whites, which ignores the possibility that
Blacks and Hispanics with diabetes may be differentially susceptible to the effects of
chronic stress. A couple of notable studies have examined the role of stress in Blacks and
Hispanics separately [14,15] but are limited by a focus on one type of life stress (e.g.,
discrimination) and a restricted range of outcomes (e.g., diabetes-related distress). Evidence
from large-scale epidemiological studies demonstrating that Blacks and Hispanics
experience divergent health outcomes despite similar socioeconomic disadvantages [16], a
phenomenon known as the Hispanic Paradox [17,18], underscores the importance of
examining whether the effects of chronic stress vary by race/ethnicity.

To our knowledge, no studies to date have examined whether exposure to a range of chronic
stress domains predicts key outcomes such as mental and physical QoL in Black and
Hispanic diabetes patients and whether race/ethnicity moderates this relationship.
Understanding the relationship between chronic stress and QoL in Black and Hispanic
diabetes patients will help to determine the need for stress reduction interventions in these
groups and identify which patients are most likely to benefit from such interventions.
Additionally, evaluating effects of a broad range of chronic life stressors beyond diabetes
distress may inform culturally appropriate stress-reduction interventions for Black and
Hispanic patients. In the present study we tested: a) whether chronic stress predicted QoL in
Blacks and Hispanics with type 2 diabetes; and b) whether the relationship between chronic
stress and QoL was moderated by race/ethnicity.
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Subjects, Materials, and Methods

Patients and Procedures

Adult patients with diabetes (n = 125) who self-identified as non-Hispanic Black or Hispanic
were enrolled from outpatient clinics at Bellevue Hospital Center in New York City. After
providing written informed consent, patients completed self-report questionnaires with the
help of a research assistant if needed. Patients’ medical records were reviewed to confirm
the diagnosis of diabetes.

Study Assessments

Chronic stress was assessed using The Global Perceived Stress Scale (GPSS), developed for
the Jackson Heart Study — an epidemiologic study of cardiovascular diseases in Blacks [19].
The GPSS is an eight-item questionnaire adapted from Kohn and MacDonald’s Survey of
Recent Life Experiences [20], Cohen et al.’s Perceived Stress Scale [21], and Sarason et
al.’s Life Events Scale [22] that measures the perception of stress experienced over a prior
period of twelve months in the following domains: employment, relationships,
neighborhood of residence, caring for others, legal problems, medical problems, experiences
of racism and discrimination, and meeting basic needs. Participants rated each domain on
the GPSS on a four-point scale ranging from (1 = “not stressful”; 4 = “very stressful”). A
cumulative stress score was calculated by recoding each item rated as moderately or very
stressful to a ‘1" and summing across all 8-items, for a maximum cumulative stress score of
8. Internal consistency for the scale in this sample was a = .76.

Health-related QoL was assessed with the Short Form-12 (SF-12), a validated and widely-
used self-report measure [23]. The SF-12 yields eight subscales representing various
domains of functioning, which are combined to create Physical Component Summary (PCS)
and Mental Component Summary (MCS) measures. Each subscale contributes to both
summary measures, but physical functioning, physical role limitation, bodily pain and
general health are weighted more heavily in the PCS score, whereas mental health,
emotional role limitation, social function and vitality are weighted more heavily in the MCS
score. PCS and MCS scores are transformed based on U.S. normative data to a mean of 50
and standard deviation of 10, where higher scores reflect better functioning. Internal
consistency for the scale in this sample was a = .91.

Participants completed self-reported assessments of age, sex, marital status, education
(years), and income. These variables were included as covariates in all analyses. Income was
adjusted for differences in household size using an equivalence scale, dividing net income
by the square root of household size [24].

Data Analyses

We conducted hierarchical regression analyses, centering predictor variables around their
grand mean to facilitate the interpretation of main effects in models containing interaction
terms (e.g., [25]). The predictors were entered into the regression model in the following
two steps: (1) stress, race/ethnicity, and control variables (age, sex, marital status, education,
and income); and (2) the interaction of stress and race/ethnicity. Variables in the regression
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models were free of extreme outliers, and we confirmed that distributions were appropriate
for regression analyses.

Table 1 displays sample demographics and characteristics. Patients were largely low-income
and reported experiencing moderate or severe stress in an average of two of the eight
assessed life domains. Black and Hispanic patients did not differ with respect to self-
reported mental or physical health, chronic stress, or social support.

Effects of chronic stress on quality of life and moderating role of race/ethnicity

Mental health—As shown in Table 2, results of regression analyses indicated a significant
main effect of stress on mental health QoL (b = -.28, P < .01) and a significant two-way
interaction (race/ethnicity x stress) (b = 3.12, P = .04). For a more specific test of these
results, we conducted simple slope analyses [25], which revealed that stress predicted
mental health for Blacks (b = -4.4, P <.001), but not for Hispanics, (b = -1.3, P =.23).
Thus, Blacks experienced significantly lower levels of mental health under conditions of
high vs. low stress, whereas Hispanics” mental health remained stable across levels of stress
(see Figure 1).

Physical health—As shown in Table 2, there was no significant main effect of stress on
physical health QoL (b = -.28, P =.73) and no significant two-way interaction (race/
ethnicity x stress) (b = .45, P =.77).

Exploratory analyses related to the moderating role of ethnicity on the relationship
between chronic stress and QoL

In exploratory analyses, we examined a three-way interaction between race/ethnicity,
chronic stress, and social support predicting mental health. The three-way model was
motivated by the need for understanding third variables that may clarify the relationship
between stress and race/ethnicity and also by evidence supporting a buffering role of social
support between stress and diabetes-related outcomes [26,27]. Social support was assessed
using the Interpersonal Support Evaluation List (ISEL), which includes four sub-scales
(appraisal, belonging, self-esteem, and tangible support) and provides an overall measure of
perceived support [28]. The three-way interaction model was run by entering the two-way
interaction variables as described above and adding the following steps: (3) social support;
(4) the remaining two-way interactions; and (5) the three-way interaction between stress,
race/ethnicity, and social support.

As shown in Table 2, the three-way interaction was statistically significant for mental but
not physical health QoL. Figure 2 shows that under conditions of low stress, social support
did not affect mental health for Hispanics (b = —.48, P = .14), nor for Blacks (b = .45, P =.
29). Further, these two slopes did not differ significantly from each other (t = -1.74, P =.09).
At high stress levels, social support had a protective effect on mental health for Hispanics (b
=1.2, P <.001), but was unrelated to mental health for Blacks (b = -.00, P = .99). These
two slopes differed significantly from each other (t = 2.23, P =.03). Thus, as evidenced by
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the positive slope for Hispanics, mental health scores improved for this group in the
presence of high social support under conditions of high stress. On the other hand, Blacks’
mental health remained unchanged in the presence of social support at high levels of stress.

Discussion

This study examined the relationship between chronic stress and mental and physical QoL in
Black and Hispanic patients with type 2 diabetes. Results indicated that stress was related to
poorer mental health but only for Blacks, not Hispanics. Exploratory analyses suggested that
social support played a buffering role in protecting Hispanics, but not blacks, from
experiencing poorer mental health in the face of high stress. No relationships were found
between chronic stress and physical health.

The finding that Blacks experienced significantly poorer mental health under conditions of
high stress points to stress as an important risk factor for mental health-related QoL in these
patients. Lower scores on the mental health subscale of the SF-12 are highly correlated with
depression [23], a costly emotional and economic burden for sufferers, family members, and
society. These results underscore the potential utility for stress-reduction interventions for
Black patients with diabetes who appear to be at greatest risk for psychopathology in the
face of high chronic stress, and who thus may experience significant therapeutic gains from
such treatment approaches. Results for Hispanics, who appeared to be buffered from
experiencing poorer mental health under conditions of high stress, converge with
epidemiological findings in support of the Hispanic Paradox, whereby Hispanics experience
a morbidity/mortality advantage relative to other minority populations and non-Hispanic
Whites [18].

The three-way interaction between stress, ethnicity, and social support points to potential
differences in use and/or effects of social support between Blacks and Hispanics. Although
no prior studies have directly tested this hypothesis, some evidence and theory suggest that
the buffering effects of social support may be particularly robust in Hispanics [29,30]. For
example, Hispanics are more likely than Blacks to have recently immigrated to the U.S.
from Spanish-speaking nations. As such, Hispanics are more likely to face language barriers,
and thus may rely more heavily on close family networks than Blacks [31]. In essence,
Hispanics, compared to Blacks, may make greater use of social support.

One additional or alternative explanation could be that Blacks and Hispanics are affected by
social support differently. For example, some research cautions that social support can reach
a threshold, whereby perceived social support confers diminishing returns because
reciprocal expectations and demands of social networks exceed capacity, thus creating stress
[32]. It may be, then, that Blacks have a lower threshold than Hispanics and that more
moderate, instead of high, levels of social support are adaptive for Blacks. Although we did
not find evidence in support of this hypothesis in our data (i.e., no curvilinear trend was
found when examining low, moderate, and high levels of social support in Blacks; and
Hispanics had significantly higher mental health, compared to Blacks, at moderate levels of
social support), this explanation cannot be ruled out due to potential confounds. For
instance, the threshold model may hold in the context of different domains of social support.
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We were primarily interested in perceived social support, which predicts of a range of
important outcomes [28] but does not directly index availability (i.e., actual support) or
quality of social support, both of which may vary between Blacks and Hispanics and have
been associated with unique outcomes [33]. Although definitive conclusions cannot be
drawn about the buffering role of social support between Blacks in Hispanics, results
suggest potential differences in utilization and or quality of support and highlight the
importance of assessing distinct support domains (e.g., perceived vs. availability vs. quality)
in future studies.

Given the significant findings for mental health and compelling epidemiological evidence in
support of the Hispanic Paradox, null results for the main effect of stress and interaction
between stress and ethnicity predicting physical health were surprising. However, evidence
from correlational and experimental studies suggests that divergent findings for the
relationships between stress and physical and mental health are not atypical [34,35]. Still,
why would both the two- and three-way interactions predict mental but not physical health?

First, our findings may be explained by a diathesis-stress model whereby physical
deterioration, in particular, occurs only after cumulative psychological stressors exceed a
threshold. The measure of stress used in this study indexed stress severity over the previous
12 months, not cumulative stress over the lifespan—arguably, a more robust predictor of
physical health [36]. Longitudinal investigations that measure the relationship between
stress and physical health over the life course are needed to test this hypothesis. Second, null
findings may be further explained by protective factors that were not assessed in this study
(e.g., emotional intelligence and coping skills), which mitigate the effects of stress (i.e.,
differential susceptibility hypothesis: [37]). These explanations, however, should be
considered with caution as null results are subject to a range of interpretations.

Several limitations of the current study merit further investigation. First, results are cross-
sectional which restricts causal conclusions about the relationships between race/ethnicity,
stress, social support, and mental health. For example, the directional model proposed
considered stress and social support as predictors of mental health. One alternative
hypothesis could be that poor mental health leads to increased stress and/or lower social
support. Our measure of stress captured stress experienced over the course of 1 year prior to
the assessment, as opposed stress during the moment of assessment, which renders this
alternative explanation less likely. Additionally, our directional model is consistent with
evidence from experimental and longitudinal studies, which demonstrate that stress predicts
mental health instead of the other way around [38, 39]. Still, future investigations should test
this model using a longitudinal design in which stress and social support are measured
prospectively and at multiple time points.

Second, although adding the three-way interaction to the hierarchical regression analyses
predicting mental health explained significant variance (P < .001), the variance explained
was only 6%. Future studies should assess additional variables such as sociocultural
attitudes and behaviors that may differ between Blacks and Hispanics [40], to clarify other
conditions under which the two-way interaction between stress and race/ethnicity is
significant.
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Third, the present study is limited by reliance on self-report measures and a single measure
of social support. Although we applied standardized inventories that have been used
extensively in previous investigations, some of these measures are subject to retrospective
and recall bias. Future research utilizing methods that minimize recall bias (e.g., daily diary
assessments of stress) and comprehensively assess social support (e.g., inventories and/or
peer assessments that index a range of social support domains) would enhance our
understanding of the effects of race/ethnicity, stress, and social support on QoL.

Finally, Hispanics and Blacks were treated as undifferentiated groups, which ignores
potentially large cultural differences within these groups (e.g., Dominicans, Puerto Ricans
for Hispanics and Caribbeans, Africans for Blacks) that may influence outcomes. Future
studies would do well to examine these groups separately in order thoroughly understand the
role of stress and the absence of social support as risk factors for diminished QoL, which
may be influenced by culture.

In conclusion, despite the fact that diabetes is most prevalent in Blacks and Hispanics and
that chronic life stress is a recognized predictor of diabetes onset and severity, a dearth of
research has examined the effects of chronic stress on QoL in Blacks and Hispanics with
diabetes. This is especially unfortunate given that Blacks and Hispanics face higher life
stress (e.g., discrimination and socioeconomic disadvantages) compared to hon-Hispanic
Whites. No studies that we are aware of have examined the association between chronic
stress across a range of domains and QoL in Blacks and Hispanics and whether this
relationship varies by race/ethnicity. Our study reports several novel findings regarding the
relationships between stress, ethnicity, and social support. First, only Black patients with
type 2 diabetes, not Hispanics, experienced poorer mental health under conditions of high
stress. Second, the three-way interaction indicated that under conditions of high stress, social
support had no influence on mental health for Blacks, but improved mental health for
Hispanics. These findings were not explained by differences in levels of stress or social
support between Blacks and Hispanics and suggest possible differences in stress coping and
the utilization and/or effects of social support between these groups.

Overall, results point to the possible utility of stress reduction and tailored social support
interventions aimed at teaching diabetes patients how to use their support networks, for
Blacks, and increasing levels of social support for Hispanics with limited social networks.
Given the pernicious effects of chronic stress on a range of physical and mental health
disorders, future studies are needed that examine the relationships between stress, race/
ethnicity, and social support in patients with other chronic diseases.
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Figure 1.

Test for a non-zero slope of the two-way interaction effect of ethnicity and stress on mental
health scores. Values depict estimates at £1 SD for stress. Error bars represent standard error
of the mean.

*Slope is significantly different from zero (P < .05).

Diabetes Res Clin Pract. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Shallcross et al. Page 11

a. b.

Low Stress High Stress

75 75 1
—k—Blacks

70 A
—&—Hispanics

60 -

55 a 55 -

Mental Health Scores
3
Mental Health Scores

b

50 - 50

—&— Blacks

—&—Hispanics

Low Isel High Isel Low Isel High Isel

Figure 2.
Test for a non-zero slope of the three-way interaction effect of race/ethnicity x stress x

social support on mental health scores. Results are shown separately for participants who
experienced (a) low and (b) high life stress. Values depict estimates at +1 SD for stress and
social support. Error bars represent standard error of the mean.

*Slope is significantly different from zero (P < .001)
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Table 1
Participant Characteristics
Variable Blacks (n=64)  Hispanics (n = 61) Statistic P
Mental Health 59.3 (12.0) 57.4 (14.0) t(113)=0.99  0.32
Physical Health 51.8 (12.4) 47.8 (12.7) t(113)=1.31  0.19
Stress 2.1(L7) 1.8(1.8) t(121)=0.10  0.92
Social Support 38.4(7.4) 36.8 (8.2) t(132)=1.30  0.20
Marital Status (% married) 19.0 29.3 X2(1)=1.75 0.19
Age (years) 57.4 (10.3) 58.6 (9.8) %(123)=0.22  0.83
Sex (% female) 328 55.7 X2(1)=6.67  0.01
Income ($) 13,647 (11,437) 11,678 (11,861)  1(98)=0.62  0.53
Education (years) 13.2(3.3) 10.6 (3.9) t(123)=3.67 <.001

Data are presented as Mean (SD) unless otherwise indicated.
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