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ABSTR ACT
BACKGROUND: Strategies for identifying the most relevant psychosocial predictors in studies of racial/ethnic minority women’s health are limited because 
they largely exclude cultural influences and they assume that psychosocial predictors are independent. This paper proposes and tests an empirical solution.
METHODS: Hierarchical cluster analysis, conducted with data from 140,652 Women’s Health Initiative participants, identified clusters among indi-
vidual psychosocial predictors. Multivariable analyses tested associations between clusters and health outcomes.
RESULTS: A Social Cluster and a Stress Cluster were identified. The Social Cluster was positively associated with well-being and inversely associated with 
chronic disease index, and the Stress Cluster was inversely associated with well-being and positively associated with chronic disease index. As hypothesized, 
the magnitude of association between clusters and outcomes differed by race/ethnicity.
CONCLUSIONS: By identifying psychosocial clusters and their associations with health, we have taken an important step toward understanding how 
individual psychosocial predictors interrelate and how empirically formed Stress and Social clusters relate to health outcomes. This study has also demon-
strated important insight about differences in associations between these psychosocial clusters and health among racial/ethnic minorities. These differences 
could signal the best pathways for intervention modification and tailoring.
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Introduction
Psychosocial risk factors, measurable concepts that describe 
individuals’ psychological experiences that occur within social 
contexts, predict chronic disease outcomes in multiple set-
tings and inform risk for disease development, progression, 
and mortality.1–3 For example, hostility and cynicism are risk 
factors for the development and progression of cardiovascu-
lar diseases, cancer, and all-cause mortality.4–6 Optimism 
and positive effects are indicators of positive health; they 
protect against cardiovascular diseases and are associated 
with reduced all-cause mortality.7–9 Therefore, to extend what 
is known about chronic disease development, progression, 
and mortality, in prospective studies of chronic disease risk, 

psychosocial predictors should be measured and their variance 
accounted for in disease diagnosis.

Psychosocial predictors may also play an important role 
in health disparities. According to Marmot and Wilkinson,10 
psychosocial predictors represent psychological and bio-
logical responses to and meaning made of inequitable social 
and economic circumstances.10 Individuals’ psychological 
responses to these conditions result in behavioral and physi-
ological changes that contribute to disparities in health.11–13 
For example, Tindle et al14 found that African-American/
Black women who measured high hostility have significantly 
higher hazards of all-cause death (62%) and cancer-related 
death (142%) than high-hostility non-Hispanic White women 
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(13% and 18%, respectively). Differences also exist for posi-
tive psychosocial predictors, where optimism has a more pro-
nounced protective effect among African-American/Black 
than non-Hispanic White women for all-cause (33% vs 14%) 
and cancer-related mortality (44% vs 7%).

The difficulty with this literature is that the universe 
of psychosocial predictors is vast and for most disparities 
researchers it is not desirable, nor financially or otherwise fea-
sible, to measure or intervene on the entire universe of psy-
chosocial predictors relevant to health disparities. Therefore, 
empirical strategies are needed to identify the psychosocial 
predictors that are most germane to understanding and elimi-
nating health disparities. The four most common strategies 
are conducting extensive literature reviews, following exist-
ing theoretical frameworks, using predictors identified and 
published by others, and primary data collection with racially/
ethnically diverse samples and some combination of psycho-
social predictors. Unfortunately, these strategies are limited 
because they largely exclude racial/ethnic cultural influences, 
yet, cultural characteristics—including norms, attitudes, and 
beliefs manifested through race/ethnicity—are key in pro-
ducing the meanings attributed to individual psychosocial 
predictors.15 Second, the strategies assume that psychosocial 
predictors are independent from one another; this is a prob-
lematic assumption because it ignores the probable overlap 
and similarity between individual predictors.16 These limita-
tions may be detrimental to high-quality, empirical selection 
of the most important psychosocial predictors used for under-
standing and reducing health disparities.

Suls and Bunde17 argue that individual psychosocial pre-
dictors are not independent and that they share underlying 
and conceptual similarities. For example, the authors propose 
that three well-known psychosocial correlates of cardiovas-
cular disease (anger, hostility, and anger expression) are not 
independent psychosocial predictors;17, p. 287 and that they 
form a psychosocial cluster, such as an anger cluster.17 Beyond 
Suls and Bunde’s theory, there are no theoretical frame-
works to guide scientifically identified psychosocial clusters. 
However, two publications have reported on empirically, 
but theoretically, identified psychosocial clusters that offer 
guidance. Frasure-Smith and Lesperence18 and Clark et al,19 
each reported on the existence of psychosocial clusters iden-
tified from among numerous individual predictors. In their 
reports, psychosocial clusters aligned with negative and posi-
tive construct characteristics, where multiple predictors with 
negative characteristics formed a cluster and multiple predic-
tors with positive characteristics formed a cluster. In both 
cases, the resulting psychosocial clusters were also associated 
with health outcomes in the expected directions. Negative 
psychosocial clusters were related to 38% higher hazard for 
cardiac-related mortality18 and 37% increased odds of coro-
nary heart disease.19

From the existing evidence regarding psychosocial clus-
ters, there is only one publication that reported racial/ethnic 

differences that may exist in psychosocial cluster formation. 
In the report of Clark et al19 on psychosocial cluster forma-
tion, one psychosocial cluster was identified that varied signif-
icantly by race/ethnicity; however, rather than investigating 
the variation, the cluster was excluded from further analyses. 
Nevertheless, the variation reported by Clark et al points 
to race/ethnicity as potentially important for psychosocial 
cluster formation. Building on Suls and Bundes’ ideas, racial/
ethnic variation in cluster formation could add to psychosocial 
explanations for health disparities identified among racially/
ethnically diverse populations of women.17 

Two significant gaps exist in the current knowledge about 
psychosocial clusters and health. First, in the three existing 
publications that describe clusters, almost no consideration 
has been given to race/ethnicity in cluster formation or in the 
relationship between clusters and health among racial/ethnic 
minority people. This significantly limits the utility and value 
of clusters in health disparities research. Second, existing evi-
dence about clusters is based on studies that assessed only a 
small number of select psychosocial predictors. Filling these 
gaps requires investigating the broad range of psychosocial 
predictors known to represent the state of the science and best 
known universe of health-relevant predictors, assessed with 
a large sample of racial/ethnic minority women. This manu-
script aims to fill these gaps.

This project had two objectives, each with its own set of 
hypotheses. Our first objective was to identify psychosocial 
clusters from among numerous, highly health-relevant psy-
chosocial predictors and to investigate racial/ethnic differ-
ences in clusters. Our first hypothesis was that psychosocial 
predictors would cluster along the lines of positive and nega-
tive attributes for non-Hispanic whites. Our second hypothesis 
was that among Hispanic women, social and positive predic-
tors would form a cluster, and that among African American/
Black women, negative and social predictors would form 
a cluster. Our second objective was to identify and describe 
how psychosocial clusters are related to health stratified by 
race/ethnicity. Our third hypothesis was that the associations 
between clusters and health would be similar to associations 
between individual predictors and health for non-Hispanic 
whites. Our fourth hypothesis was that associations between 
clusters and health would be more pronounced among racial/
ethnic minorities than non-Hispanic whites.

Methods
Study sample. Data for this study were provided by the 

Women’s Health Initiative (WHI). A comprehensive descrip-
tion of the WHI recruitment methods is provided elsewhere.20

Beginning in 1993, postmenopausal women, aged 
50–79 years at baseline, were recruited into the long-term 
clinical trial or observational study. The observational study 
included 93,676 women, and 68,132 women participated 
in the clinical trials.20 Participants were recruited from 
40 geographically diverse rural, suburban, and urban clinical 
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centers in 24  states. WHI represents a racially/ethnically 
diverse sample of women.21 Recruitment of racial/ethnic 
minority participants was proportionate to the total US female 
minority population.20,21 The current study used baseline data 
collected from participants in both the observational and clin-
ical trials and included 140,652 participants. This sample size 
does not reflect the full baseline sample due to missing data. 
Cases with missing psychosocial or outcome data including 
quality-of-life measures and chronic disease outcomes (10%) 
were excluded. This approach has been used in numerous 
papers that use and report WHI findings.22–24 The current 
research complied with the principles of the Declaration of 
Helsinki and was exempted from the requirement of full IRB 
review by the Boston University Institutional Review Board 
(protocol #H-29767).

Measures.
Health outcomes.
Physical and emotional well-being. Physical and emotional 

well-being was measured among WHI participants using the 
Medical Outcomes Short Form-36 (SF-36).25 Higher scores 
indicate more favorable emotional and physical well-being.

Chronic disease index. The Williams chronic disease 
index was used to enumerate the number of chronic diseases 
experienced by participants.26 The William’s chronic disease 
index26 provides an unweighted, self-report frequency of sin-
gle chronic conditions and co-occurring conditions calculated 
per individual and included heart attack, arthritis, ulcers, 
asthma, stroke, hypertension, diabetes, and cancer. The index 
represented the number of conditions experienced by women 
in this sample where a higher number of conditions indicated 
poorer physical health.

Independent variables.
Psychosocial predictors. The psychosocial predictors 

collected at baseline from women via questionnaires are not 
meant to represent the universe of global characteristics, but 
rather an optimal battery of psychosocial predictors recom-
mended by leading investigators from across the nation and 
accepted as empirically relevant to women’s health outcomes.27 
Psychosocial predictors collected include social strain,28 social 
support,29 optimism,30 negative emotional expressiveness and 
ambivalence over emotional expressiveness,31 stress,32,33 and 
cynical hostility.33,34

Social support was measured as the amount of social sup-
port an individual had available. Nine questions were asked, 
and women were asked to indicate how often each of the nine 
different types of support was available.29 Responses were 
summed for a total scale score, where higher scores indicated 
greater social support.

Social strain, an indicator of negative social support, was 
measured with four questions.28 Response items were summed 
for a total social strain score, where a higher score indicated 
greater social strain.

The Life Orientation Test—Revised was administered to 
measure optimism. This scale is composed of six items, and 

item ratings were summed for a total score where a higher 
score indicated a higher level of optimism and lower scores 
indicated higher degree of pessimism.30

Negative emotional expressiveness (NEE) is an indicator 
of an individual’s tendency to express negative emotions. Four 
items from the Emotional Expressiveness Questionnaire were 
used to measure NEE.31 Responses were set to a five-point Lik-
ert scale and were averaged to generate a total score where higher 
scores indicated a greater tendency to express negative emotions.

Ambivalence over Emotional Expressiveness is mea-
sured by the Ambivalence over Emotional Expression 
Questionnaire.31 Responses to three items were averaged, 
and higher scores indicated greater ambivalence in expressing 
negative emotions.

Stress was assessed from two variables, life events and 
caregiving. Eleven items were used to assess life events.32 The 
responses were summed, and higher scores indicated greater 
number of and more upsetting events.

Caregiving may also be a source of social strain and stress 
for some women. If women indicated that they were helping 
a sick friend or a family member on a regular basis, they were 
asked how often they help this person. Responses ranged from 
0 to 4, where 0 equaled none, not providing care and 4 indicated 
five or more times a week.35

Cynical hostility, or mistrust of others, was measured 
with the Cook-Medley Questionnaire.33 Positive items were 
reverse scored, and all items summed, with higher scores indi-
cating higher levels of cynical hostility.

Demographic characteristics. Demographic characteristics 
were collected from participants using a standardized ques-
tionnaire. The current analysis included only age, education, 
income, and race/ethnicity. Participants self-identified as 
one of the following racial/ethnic groups: American Indian/
Alaska Native, Asian or Pacific Islander, Black or African 
American, Hispanic/Latino, non-Hispanic white, and other.

Analyses.
Hierarchical cluster analysis. Hierarchical cluster analysis 

was conducted to examine how the psychosocial predictors 
clustered. Hierarchical cluster analysis is an assumption-free 
classification technique used to identify homogenous bundles 
of variables.36–38 This technique is advantageous over others, 
such as factor analysis (eg, principal component analysis), in 
the partitioning of variance.37 Factor analysis partitions indi-
vidual variable variance into several factors, whereas hierar-
chical cluster analysis assigns the total variance of a variable to 
a single underlying source based on similarity.37

The number of clusters produced by hierarchical cluster 
analysis was determined by interpreting the dendrogram,39,40 
a graphical representation of the clusters. Dendrograms 
(eg, Fig. 1) provide three key pieces of information: weight, 
compactness, and distinctness. Weight is the total percentage 
of psychosocial predictors represented in each cluster. Com-
pactness is the degree of similarity between predictors within 
each cluster as indicated by the relative distance on the x-axis 
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from the point at which all the predictors come together as a 
cluster. Distinctness is represented by clusters’ degree of dis-
similarity from one another as indicated by the length of the 
branches along the x-axis.

Cluster reliability cannot be determined using tech-
niques reliant on correlation matrices.41,42 Consequently, clus-
ter consistency was determined by comparing cluster analysis 
calculated independently on randomly selected split halves. 
Consistency across the sample halves indicated cluster reli-
ability. For multigroup comparisons in psychosocial cluster 
patterns, hierarchical cluster analysis was first conducted on 
the baseline sample, and then we examined psychosocial clus-
ter patterns according to women’s racial/ethnic subgroup.

Cluster analysis results were reported according to pub-
lished guidelines.37,38 To standardize across multiple scales 
and to enable the use of clusters in regression analyses, the 
z-scores for individual variables were calculated and then 
averaged to generate new, composite variables (ie, psychoso-
cial clusters). After variables were created from the psycho-
social clusters, measures of central tendency were calculated 
for each cluster. Clusters were dichotomized at their means, 
where z-scores above the mean were coded as 1 and z-scores 
below the mean were coded 0. Cluster analyses were computed 
with SPSS 18.0. Interaction effects between clusters on health 
were examined where theoretically appropriate.

Descriptive and multiple variable regression analyses. 
Descriptive statistics were calculated on participants’ demo-
graphic characteristics, psychosocial variables, and outcomes.

Multivariate linear regression tested clusters associated 
with physical and emotional well-being. Multivariate Poisson 
regression tested clusters associated with the chronic disease 
index. Regression models were first calculated with the full 
sample and then stratified by race/ethnicity. There is evidence 
that the magnitude of associations between psychosocial pre-
dictors and health is modified by race/ethnicity.9 Stratify-
ing models by race/ethnicity permits investigation of these 
potential racial/ethnic differences. Multivariate models were 
adjusted for age, income, and education. Regression analyses 
were computed with Stata 11.

Results
Demographic characteristics. Table 1 summarizes the 

demographic characteristics of the current study sample. Over 
66% of the sample was older than 60 years, and 83% were 
white, with African Americans as the largest represented 
minority accounting for 9% of the sample. The largest propor-
tion of participants, 63%, reported annual household earnings 
between $20,000 and $74,999, and 38% indicated completing 
some college or vocational school.

Forming psychosocial clusters. Table 2 provides a cor-
relation matrix for all of the psychosocial predictors included 
in the cluster analysis. With the exception of two pairs of psy-
chosocial predictors, ambivalence of emotional expressiveness 
and caregiving and NEE and social support, all other psycho-
social predictors were correlated in the expected directions.

Table 2 also provides a correlation matrix for psychoso-
cial predictors, demographic characteristics, and well-being 
and chronic disease index. The correlations between clusters, 
outcomes, and select demographic characteristics were in the 
expected direction and ranged from -0.40 to 0.40 (Table 2).

Figure 1. dendogram of individual constructs as psychosocial clusters.

Table 1. Participant characteristics.

PARTICIPANT CHARACTERISTICS WOMEN n (%)

Age

50–59 53,554 (33)

60–69 72,581 (45)

70–79 35,656 (22)

Ethnicity

american indian or alasakan 713 (.4)

Asian or Pacific Islander 7,189 (2.6)

Black or african american 14,616 (9)

hispanic/latino 6,483 (4)

White (not of hispanic origin) 133,530 (83)

other 1,849 (1.2)

Income

less than $10,000 6,937 (5)

$10,000–$19,999 18,496 (12)

$20,000–$34,000 36,662 (24)

$35,000–$49,000 30,907 (20)

$50,000–$74,999 29,943 (19)

$75,000–$99,999 13,613 (9)

$100,000–$149,999 9,437 (9)

$150,000 or more 4,923 (3)

don’t know 4,384 (3)

Education

 high school 8,643 (5)

high school 27,621 (17)

Vocational/some college 60,900 (38)

College graduate 17,566 (11)

higher than college graduate 45,845 (29)
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The hierarchical cluster analysis produced a two-cluster 
solution (Fig. 1). The first cluster is referred to hereafter as 
the Social Cluster, and the second cluster is referred to as the 
Stress Cluster. The clusters were distinct from one another, as 
indicated by the long horizontal branches that lead from each 
cluster to their connection (25 on the x-axis). The predictors 
that comprised the Social Cluster were highly similar to one 
another. Their similarity was indicated by the cluster’s compact 
nature and is illustrated on the dendrogram by the short dis-
tance on the x-axis before the predictors emerged as one clus-
ter (between 0 and 5 on the x-axis). The Stress Cluster was 
also compact, but less so than the Social Cluster, and emerged 
between 5 and 10 on the x-axis. The Social Cluster’s weight 
was 25%, where two of the eight psychosocial predictors 
formed the cluster. The Stress Cluster’s weight was 75%, where 
six of the eight psychosocial predictors formed the cluster. The 
cluster structure remained consistent for both clusters when 
hierarchical cluster analyses were conducted independently on 
two randomly selected split halves from the sample.

Table 3 presents cluster summary statistics for the full 
sample. The individual predictors that comprise the Social 
Cluster (optimism and social support) were all scored in the 
same direction such that larger scores were thought to be 
more positive than lower scores. The individual predictors that 
comprise the Stress cluster (social strain, stressful life events, 
hostility, ambivalence, NEE, and caregiving) were also all 

scored in the same direction such that larger scores were 
thought to be more negative than lower scores.

Psychosocial clusters and race/ethnicity. When hier-
archical cluster analysis was conducted by race/ethnicity, the 
same two-cluster solution was produced for non-Hispanic 
White and African/American Black women. Table 3 summa-
rizes the cluster summary statistics by race/ethnicity. Mean 
Social Cluster values were significantly different across racial/
ethnic group (P  0.001) with the Social Cluster average val-
ues significantly lower among racial/ethnic minority women, 
as compared to non-Hispanic white women.

Cluster associations with well-being.
Emotional well-being. Table 4 summarizes the multi-

variate linear regression results for the full sample. Both psy-
chosocial clusters were associated with emotional well-being 
(P  0.001).

The Social Cluster was positively associated with emo-
tional well-being; the emotional well-being of those individu-
als having Social Cluster values above the mean on average 
was 10 units higher than those below the mean (P  0.001). 
Conversely, individuals with Stress Cluster values above the 
mean had emotional well-being that was 7 units lower than 
those below the mean (P  0.001).

When an interaction term between the Social and Stress 
clusters was added to the model, the Social Cluster was 
found to modify the association between Stress Cluster and 

Table 3. Functional clusters summary statistics.

F P-VALUE MEAN STD RANGE

Full sample

Cluster 1: social Cluster 619.32  0.001 -0.02 0.82 -4.30 1.55

Cluster 2: stress Cluster 1267.60  0.001 0.02 0.51 -1.59 2.84

Non-Hispanic White

Cluster 1: social Cluster 0.01 0.81 -4.29 1.55

Cluster 2: stress Cluster -0.01 0.50 -1.59 2.60

African American/Black

Cluster 1: social Cluster -0.11 0.82 4.03 1.55

Cluster 2: stress Cluster 0.20 0.58 -1.53 2.70

Hispanic/Latino

Cluster 1: social Cluster -0.34 0.90 -3.64 1.55

Cluster 2: stress Cluster 0.20 0.59 -1.50 2.84

American

Cluster 1: social Cluster -0.29 0.92 -3.76 1.55

Cluster 2: stress Cluster 0.25 0.60 -1.22 2.66

Asian American/Pacific

Cluster 1: social Cluster -0.18 0.74 -3.70 1.55

Cluster 2: stress Cluster 0.01 0.51 -1.46 2.27

Other

Cluster 1: social Cluster -0.22 0.86 -3.79 1.55

Cluster 2: stress Cluster 0.16 0.56 -1.52 2.06
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emotional well-being in the full sample (P  0.001) with the 
Social Cluster buffering negative associations between the 
Stress Cluster and emotional well-being (data not shown).

Physical well-being. Summarized in Table 4, the Social 
and Stress Clusters were associated with physical well-being 
(P  0.001). The Social Cluster was positively associated with 
physical well-being, where individuals with Social Clusters 
above the mean had physical well-being that was on average 
7 units higher than those below the mean (P  0.001). Con-
versely, individuals with Stress Cluster values above the mean 
had physical well-being that was 5 units lower than those 
below the mean (P  0.001).

When an interaction term between the Social and Stress 
clusters was added to the model, the Social Cluster modified 
and buffered the association between Stress Cluster and phys-
ical well-being in the full sample (P  0.001).

Clusters and quality of life stratified by race/ethnicity.
Emotional well-being. Table 4 also presents the multi-

variate linear regression results stratified by race/ethnicity. 
Both psychosocial clusters were associated with emotional 
well-being in each racial/ethnic group with the Social Cluster 
positively associated and the Stress Cluster negatively associ-
ated. The Social Cluster had the largest positive association 
with emotional well-being among American Indian/
Alaska Native women (P  0.001). The Stress Cluster had 
the largest negative association with emotional well-being 
among American Indian/Alaska Native women (P  0.001). 
The Social Cluster buffered the association between Stress 
Cluster and emotional well-being in each of the racial/ethnic 
groups.

Physical well-being. Psychosocial clusters were also 
associated with physical well-being among all racial/ethnic 
groups (Table 4). The Social Cluster was positively associated 
with physical well-being in each racial/ethnic group, with the 
largest association observed among American Indian/Alaska 
Native women (P  0.001). For all racial/ethnic groups, 
the Stress Cluster was negatively associated with physical 

well-being, with the largest association observed among 
American Indian/Alaska Native women (P  0.001).

The Social Cluster buffered against the negative associa-
tion between Stress Cluster and physical well-being among all 
racial/ethnic groups except American Indian/Alaska Natives 
and Asian American/Pacific Islanders.

Cluster associations with chronic disease index. Table 4  
summarizes multivariate Poisson regression results. Both 
clusters were significantly associated with the chronic dis-
ease index (P  0.001) with the Social Cluster negatively 
and Stress Cluster positively associated with the number of 
chronic conditions. Those individuals having Social Cluster 
values above the mean had on average 0.90 times as many 
chronic illnesses compared to those with lower Social Cluster 
values. Those individuals having Stress Cluster values above 
the mean had on average 1.16 times more chronic illnesses 
compared to those with lower stress.

When an interaction between the Social and Stress clus-
ters on chronic disease was added to the model, the Social 
Cluster was found to slightly modify the relationship between 
stress and the number of chronic illnesses (P  0.001). The 
Social Cluster was best at buffering against the Stress Cluster’s 
effect on chronic disease when the Social Cluster values where 
higher than when they were lower.

Cluster associations with chronic disease index strati-
fied by race/ethnicity. Table 4 summarizes the multivariate 
Poisson regression results for all racial/ethnic groups. The 
Social Cluster was inversely associated with the chronic disease 
index among all racial/ethnic groups except Asian American/
Pacific Islanders and other. The Social Cluster had the larg-
est association with chronic disease index among African 
American/Black women (P  0.001). The Stress Cluster was 
positively associated with the chronic disease index among 
all racial/ethnic groups with the largest association among 
American Indian/Alaska Native women (P  0.001).

The Social Cluster buffered the association between Stress 
Cluster and chronic disease index for only non-Hispanic white 

Table 4. associations between clusters and emotional and physical well-being and chronic disease index.

EMOTIONAL WELL-BEING PHYSICAL WELL-BEING CHRONIC DISEASE INDEX

SOCIAL 
CLUSTER

STRESS 
CLUSTER

SOCIAL 
CLUSTER

STRESS 
CLUSTER

SOCIAL 
CLUSTER

STRESS 
CLUSTER

b b IRR

Full sample 9.84 -6.83 7.2 -4.64 0.91 1.16

non-hispanic White 9.93 -6.7 7.02 -4.28 0.91 1.15

african american/Black 9.62 -7.25 7.09 -5.04 0.92 1.12

hispanic/latino 10.39 -9.26 9.69 -5.93 0.85 1.17

american indian/alaska native 12.21 -9.78 12.07 -8.51 0.82 1.24

Asian American/Pacific Islander 7.65 -5.87 7.03 -4.01 0.98† 1.16

other 9.51 -7.67 9.6 -4.11 0.91† 1.18

Notes: All models adjusted for age, education, and income; all P  0.05 except, † ns.
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women (P  0.001) and American Indian/Alaska Native 
women (P  0.001).

Discussion
We fulfilled our first objective and confirmed the presence 
of, and described in detail, psychosocial clusters comprised of 
individual psychosocial predictors. Our first hypothesis was 
supported. Eight individual psychosocial predictors clustered 
into two larger groupings based on their underlying similarity: 
the Social Cluster and the Stress Cluster. Our findings align 
with empirical43 and conceptual44 evidence for the indepen-
dence of positive and negative psychosocial predictors. Our 
findings are also similar to others18,19 who have also reported 
the existence of two distinct psychosocial clusters; one cluster 
comprised of negative and one of positive psychosocial attri-
butes. Stress and Social Clusters are two of what could be 
several clustered psychosocial dimensions relevant to health. 
To determine the absolute number of clustered dimensions, 
additional analyses of multiple psychosocial predictors col-
lected from large, diverse samples must be conducted. How-
ever, there is evidence from the current study and existing 
literature19 for three clusters: Distress Cluster,19 Stress Cluster 
(Jabson), and Social Cluster (Jabson). The Stress and Distress 
Clusters were similar in composition where each included 
distress/stress-oriented psychosocial predictors. The Social 
Cluster was unique in that it was comprised of both positive 
and social psychosocial attributes. It is possible that if opti-
mism and social support were assessed in tandem with addi-
tional multiple social and positive psychosocial predictors, two 
clusters would emerge: a social cluster and a positive cluster. 
Currently, there is a gap in the evidence that might be filled 
by a positive psychosocial cluster. A positive cluster could be 
comprised of predictors such as self-esteem, happiness, and 
optimism. Testing for a positive cluster could involve assessing 
a large, diverse sample with a comprehensive battery of posi-
tive, negative, and social psychosocial predictors.

We did not find evidence of our second hypothesis. 
Psychosocial clusters did not differ by race/ethnicity. It is pos-
sible that a difference in the meanings ascribed to psychosocial 
predictors is closely linked with nativity and acculturation. The 
WHI sample is a highly acculturated sample with less than 1% 
of the sample preferring a language other than English and 
approximately 7.3% born outside the United States. Perhaps in 
a sample that was less acculturated, cluster formations would 
have differed according to our hypotheses. However, our find-
ings show that psychosocial predictors had similar meanings 
and formed similar clusters in this racially/ethnically diverse 
sample. Future work that involves applying our findings to 
recently immigrated and/or less acculturated samples should 
first explore the stability of clusters in these groups.

Our third hypothesis was supported. Clusters were asso-
ciated, in the hypothesized directions, with physical and emo-
tional well-being and the Williams chronic disease index. The 
Social Cluster was significantly associated with higher scores 

on emotional and physical well-being and with fewer chronic 
diseases. The Stress Cluster was associated with poorer physi-
cal and emotional well-being and with more chronic diseases. 
These findings match with the extensive body of research that 
has linked social support and networks to positive health out-
comes45,46 and uncontrolled stress with health decrements.47

When the Social cluster and Stress cluster were iden-
tified, post hoc tests of the buffering hypothesis were con-
ducted. The buffering hypothesis posits that stress negatively 
affects health in the absence of adequate social support.48 An 
interaction effect was identified between the clusters where 
the Social Cluster buffered against the negative effects of the 
Stress Cluster on health outcomes. We interpret this finding 
cautiously as these are cross-sectional data.

The second objective of this study was to describe associ-
ations between clusters and health by race/ethnicity. The find-
ings supported our fourth hypothesis: the associations between 
psychosocial clusters and health were more pronounced for 
racial/ethnic minority subgroups than for non-Hispanic 
whites. The largest associations between psychosocial clusters 
and emotional and physical well-being were among Hispanic/
Latino and American Indian/Alaska Native women. The 
cultural importance of social support and social networks in 
these subgroups has been established49,50 as has their impor-
tance for disease prevention and management.51,52 It is pos-
sible that our findings reflect the salience of social predictors 
to Hispanic/Latino and American Indian/Alaska Natives. 
The Stress Cluster also had the largest associations with poor 
emotional and physical well-being among Hispanic/Latinos 
and American Indians/Alaska Natives. There is evidence that 
both Hispanic/Latinos and American Indian/Alaska Natives 
experience higher than average stress and trauma compared to 
white samples.53,54 It is possible that the associations observed 
between the Stress Cluster and health reflect the long history 
of stressors and trauma experienced by these subgroups. These 
findings are important because they provide a first look at how 
clustered psychosocial predictors relate to individual health 
outcomes by race/ethnicity.

The magnitude of effect associated with the psychosocial 
clusters for health-related quality of life was noteworthy. For 
emotional well-being, women with higher Stress Cluster val-
ues reported a 9–10 unit mean difference depending on their 
Social Cluster scores, while the mean unit differences for phys-
ical well-being ranged from 4 to 9. While this study was cross 
sectional and did not involve an intervention to alter subjective 
well-being, it is nevertheless helpful to place the magnitude of 
the observed differences within the context of existing litera-
ture. Traditionally, a shift of 3–5 points on health-related qual-
ity of life scales has been considered to be clinically significant,55 
although the differences we observed in this study were larger 
than that and approached what more recent expert panels have 
deemed to be clinically significant changes for patients with 
chronic conditions.56 For self-reported chronic conditions, 
being above the mean on the Social Cluster or below the mean 
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on the Stress Cluster was associated with about 1 less chronic 
condition. In older adults, even 1 additional chronic condition 
has been shown to contribute to disability.57

The findings reported here extend the existing literature 
in several ways. By identifying psychosocial clusters and their 
associations with health, we have taken an important step 
toward understanding how individual psychosocial predic-
tors interrelate and how empirically formed clusters relate to 
health outcomes. Our approach provides a unique strategy 
for considering multiple, interrelated psychosocial predic-
tors with health. This study has also demonstrated important 
insight about differences in associations between psychoso-
cial clusters and health among racial/ethnic minorities. These 
differences could signal the best pathways for intervention 
modification and tailoring. For example, in tailoring a chronic 
disease management intervention to a racial/ethnic minority 
group, the cluster findings presented here might provide valu-
able information about which intervention components could 
be improved to enhance intervention effects.

This study has several limitations. One major limitation 
of these data is their cross-sectional nature. These analyses 
were meant first to establish the nature of clusters, whether 
they exist and what their properties are, and how they are 
related to health in a cross-sectional fashion. Any inferences 
we want to make about causality of these clusters on disease 
outcomes must wait for future analyses that use the strength 
of the WHI longitudinal data collection to understand how 
clusters predict health over time. Additionally, WHI does not 
reflect a population-based sample, and the results reported 
here may be influenced by the healthy volunteer effect.58 Con-
sequently, results reported here cannot be generalized to all 
women. Since the time that baseline measures were collected 
from WHI participants 1993–1998, additional self-report 
measures of chronic minority stress and microaggressions, as 
well as minimally invasive biological markers of stress such 
as salivary cortisol, have become available. Our findings may 
have been enhanced if such measures could have been applied 
to this study because they could add to understanding how 
individuals’ psychological responses to inequitable social and 
economic conditions result in physiological changes that con-
tribute to disparities in health. However, the baseline mea-
sures reflected the most health-relevant measures at that time 
and remain relevant today.

Our findings suggest important next steps. First, we 
must test the relationships between psychosocial clusters and 
longitudinal health outcomes. These analyses will inform the 
pathway between psychosocial clusters and women’s health 
in ways that cross-sectional methodologies cannot. Second, 
we must examine the relationships between psychosocial 
clusters and health-related behaviors. There is evidence of 
the importance of individual psychosocial constructs and 
health-related behaviors,59–61 but it is not yet known what 
role health-related behaviors play in the relationship between 
psychosocial clusters and women’s health. Determining this 

relationship could offer valuable insight about pathways for 
risk reduction.

Acknowledgments
We would like to acknowledge the Women’s Health Initia-
tive (WHI) and all of the participants; without participant 
contributions and data access granted by the scientific review 
committee, this work would have been impossible.

Author Contributions
Conceived and designed the experiments: JJ, DB, and JW. 
Analyzed the data: JJ. Wrote the first draft of the manuscript: 
JJ. Contributed to the writing of the manuscript: JJ, DB, JW, 
SS, JL, CK, HT, and CM. Agree with manuscript results and 
conclusions: JJ, DB, JW, SS, JL, CK, HT, and CM. Jointly 
developed the structure and arguments for the paper: JJ and 
DB. Made critical revisions and approved final version: JJ, 
DB, JW, SS, JL, CK, HT, and CM. All authors reviewed and 
approved of the final manuscript.

REFERENCES
 1. Cassel J. The contribution of the social environment to host resistance: the fourth 

Wade Hampton Frost lecture. Am J Epidemiol. 1976;104(2):107–123.
 2. Cohen S, Syme L, eds. Issues in the study and application of social support. In: 

Cohen S, Syme L, eds. Social Support and Health. New York: Academic Press; 
1985:3–22.

 3. Scheier MF, Bridges MW. Person variables and health: personality predisposi-
tions and acute psychological states as shared determinants for disease. Psychosom 
Med. 1995;57(3):255–268.

 4. Hemingway H, Marmot M. Psychosocial factors in the aetiology and prognosis 
of coronary heart disease: systematic review of prospective cohort studies. BMJ. 
1999;318(7196):1460–1467.

 5. Krantz DS, McCeney MK. Effects of pyschological and social factors on organic 
disease: a critical assessment of research on coronary heart disease*. Annu Rev 
Psychol. 2002;53(1):341–369.

 6. Kuper H, Marmot M, Hemingway H. Systematic review of prospective cohort 
studies of psychosocial factors in the etiology and prognosis of coronary heart 
disease. Semin Vasc Med. 2002;2(3):267–314.

 7. Levy BR, Slade MD, Kunkel SR, Kasl SV. Longevity increased by positive self-
perceptions of aging. J Pers Soc Psychol. 2002;83(2):261–270.

 8. Pressman SD, Cohen S. Does positive affect influence health? Psychol Bull. 
2005;131(6):925–971.

 9. Tindle H, Davis E, Kuller L. Attitudes and cardiovascular disease. Maturitas. 
2010;67(2):108–113.

 10. Marmot M, Wilkinson RG. Psychosocial and material pathways in the relation 
between income and health: a response to Lynch et al. BMJ. 2001;322(7296): 
1233–1236.

 11. Seeman T, Epel E, Gruenewald T, Karlamangla A, McEwen BS. Socio-
economic differentials in peripheral biology: cumulative allostatic load. Ann N Y 
Acad Sci. 2010;1186(1):223–239.

 12. Syme SL, Berkman LF. Social class, susceptibility and sickness. Am J Epidemiol. 
1976;104(1):1–8.

 13. McEwen BS. Brain on stress: how the social environment gets under the skin. 
Proc Natl Acad Sci U S A. 2012;109(suppl 2):17180–17185.

 14. Tindle HA, Chang YF, Kuller LH, et al. Optimism, cynical hostility, and inci-
dent coronary heart disease and mortality in the Women’s Health Initiative. 
Circulation. 2009;120(8):656–662.

 15. Vega W. Theoretical and pragmatic implications of cultural diversity for com-
munity research. Am J Community Psychol. 1992;20(3):375–391.

 16. Kaplan GA. Where do shared pathways lead? Some reflections on a research 
agenda. Psychosom Med. 1995;57:208–212.

 17. Suls J, Bunde J. Anger, anxiety, and depression as risk factors for cardiovascu-
lar disease: the problems and implications of overlapping affective dispositions. 
Psychol Bull. 2005;131(2):260–300.

 18. Frasure-Smith N, Lesperence F. Depression and other psychological risks fol-
lowing myocardial infarction. Arch Gen Psychiatry. 2003;60:627–636.

http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-womens-health-journal-j77



Jabson et al

40 CliniCal MediCine insights: WoMen’s health 2016:9(s1)

 19. Clark CJ, Henderson KM, de Leon CF, et al. Latent constructs in psychosocial 
factors associated with cardiovascular disease: an examination by race and sex. 
Front Psychiatry. 2012;3:5.

 20. Hays J, Hunt JR, Hubbell FA, et al. The women’s health initiative recruitment 
methods and results. Ann Epidemiol. 2003;13(9):S18–S77.

 21. Langer RD, White E, Lewis CE, Kotchen JM, Hendrix SL, Trevisan M. The 
women’s health initiative observational study: baseline characteristics of partici-
pants and reliability of baseline measures. Ann Epidemiol. 2003;13(9):S107–S121.

 22. McTiernan A, Kooperber C, White E, et al; Women’s Health Initiative Cohort 
Study. Recreational physical activity and the risk of breast cancer in postmeno-
pausal women: the women’s health initiative cohort study. J Am Med Assoc. 2003; 
290(10):1331–1336.

 23. Gold R, Michael YL, Whitlock EP, et al. Race/ethnicity, socioeconomic status, 
and lifetime morbidity burden in Women’s Health Initiative: a cross-sectional 
analysis. J Womens Health. 2006;15(10):1161–1173.

 24. Yost KJ, Haan MN, Levine RA, Gold EB. Comparing SF-36 scores across 
three groups of women with different health profiles. Qual Life Res. 2005;14(5): 
1251–1261.

 25. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). 
Conceptual framework and item selection. Med Care. 1992;30(6):473–483.

 26. Williams SR, Pham-Kanter G, Leitsch SA. Measures of chronic conditions and 
diseases associated with aging in the national social life, health, and aging proj-
ect. J Gerontol B Psychol Sci Soc Sci. 2009;64(suppl 1):i67–i75.

 27. Matthews K, Shumaker SA, Bowen DJ, et al. Women’s Health Initiative: why 
now? What is it? What’s new? Am Psychol. 1997;52(2):101–116.

 28. Antonucci TC, Akiyama H, Lansford JE. Negative effects of close social rela-
tions. Fam Relat. 1998;47(4):379–384.

 29. Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 
1991;32(6):705–714.

 30. Scheier MF, Carver CS. Optimism, coping, and health: assessment and implica-
tions of generalized outcome expectancies. Health Psychol. 1985;4(3):219–247.

 31. King LA, Emmons RA. Conflict over emotional expression: psychological and 
physical correlates. J Pers Soc Psychol. 1990;58(5):864–877.

 32. Ruberman W, Weinblatt E, Goldberg JD, Chaudhary BS. Psychosocial influ-
ences on mortality after myocardial infarction. N Engl J Med. 1984;311(9): 
552–559.

 33. Cook WW, Medley DM. Proposed hostility and pharisaic-virtue scales for 
MMPI. J Appl Psychol. 1954;38(6):414–418.

 34. Barefoot JC, Dodge KA, Peterson BL, Dahlstrom GW, Williams RB Jr. The 
Cook-Medley hostility scale: item content and ability to predict survival. Psycho-
som Med. 1989;51:46–57.

 35. Brown LJ, Potter JF, Foster BG. Caregiver burden should be evaluated during 
geriatric assessment. J Am Geriatr Soc. 1990;38(4):455–460.

 36. Borgen FH, Weiss DJ. Cluster analysis and counseling research. J Couns Psychol. 
1971;18(6):583–591.

 37. Blashfield RK. Propositions regarding the use of cluster analysis in clinical 
research. J Consult Clin Psychol. 1980;48(4):456–459.

 38. Clatworthy J, Buick D, Hankins M, Weinman J, Horne R. The use and reporting 
of cluster analysis in health psychology: a review. Br J Health Psychol. 2005;10: 
329–358.

 39. Milligan G, Cooper M. An examination of procedures for determining the num-
ber of clusters in a data set. Psychometrika. 1985;50:159–179.

 40. Everitt BS. Cluster Analysis. 3rd ed. London: Arnold; 1993.
 41. Breckenridge J. Replicating cluster analysis: method, consistency, and validity. 

Multivariate Behav Res. 1989;24(2):147–161.

 42. Lorr M. On the use of cluster analytic techniques. J Clin Psychol. 1982;38(2): 
461–462.

 43. Steptoe A, O’Donnell K, Marmot M, Wardle J. Positive affect and psychosocial 
processes related to health. Br J Psychol. 2008;99:211–227.

 44. Watson D, Clark LA. Measurement and mismeasurement of mood: recurrent 
and emergent issues. J Pers Assess. 1997;68(2):267–296.

 45. House JS, Landis KR, Umberson D. Social relationships and health. Science. 
1988;241(4865):540–545.

 46. Cohen S, McKay G. Social support, stress, and the buffering hypothesis: a theo-
retical analysis. In: Revenson TA, Baum A, Singer JE, eds. Handbook of Psychol-
ogy and Health. Hillsdale, NJ: Erlbaum; 1984:253–267.

 47. Chrousos GP, Gold PW. The concepts of stress and stress system disorders: over-
view of physical and behavioral homeostasis. JAMA. 1992;267(9):1244–1252.

 48. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol 
Bull. 1985;98(2):310–357.

 49. Almeida DM, McGonagle K, King H. Assessing daily stress processes in social 
surveys by combining stressor exposure and salivary cortisol. Biodemography Soc 
Biol. 2009;55(2):219–237.

 50. Landale NS, Orpesa RS, Bradatan C. Hispanic families in the United States: 
family structure and process in an era of family change. In: Mitchell F, Tienda M,  
eds. Hispanics and the Future of America. Washington, DC: The National Acad-
emies Press; 2006:138–175.

 51. Whitesell NR, Beals J, Crow CB, Mitchell CM, Novins DK. Epidemiology and 
etiology of substance use among American Indians and Alaska natives: risk, pro-
tection, and implications for prevention. Am J Drug Alcohol Abuse. 2012;38(5): 
376–382.

 52. Shaw JL, Brown J, Khan B, Mau MK, Dillard D. Resources, roadblocks and 
turning points: a qualitative study of American Indian/Alaska native adults with 
type 2 diabetes. J Community Health. 2013;38(1):86–94.

 53. Alcántara C, Casement MD, Lewis-Fernández R. Conditional risk for PTSD 
among Latinos: a systematic review of racial/ethnic differences and sociocultural 
explanations. Clin Psychol Rev. 2013;33(1):107–119.

 54. Gone JP, Trimble JE. American Indian and Alaska native mental health: diverse 
perspectives on enduring disparities. Annu Rev Clin Psychol. 2012;8(1):131–160.

 55. Stewart A, Greenfield S, Hays R. Functional status and well-being of patients 
with chronic medical conditions: results from the medical outcomes study. 
JAMA. 1989;262:907–913.

 56. Wyrich KW, Tierney WM, Babu AN, Kroenke K, Wolinsky FD. A com-
parison of clinically important differences in health-related quality of life for 
patients with chronic lung disease, asthma, or heart disease. Health Serv Res. 
2005;40(2):577–592.

 57. Marengoni A, von Strauss E, Rizzuto D, Winblad B, Fratiglioni L. The impact 
of chronic multimorbidity and disability on functional decline and survival in 
elderly persons. A community-based, longitudinal study. J Intern Med. 2009; 
265(2):288–295.

 58. Pinsky PF, Miller A, Kramer BS, et al. Evidence of a healthy volunteer effect in 
the prostate, lung, colorectal, and ovarian cancer screening trial. Am J Epidemiol. 
2007;165(8):874–881.

 59. Shepperd JA, Maroto JJ, Pbert LA. Dispositional optimism as a predictor of 
health changes among cardiac patients. J Res Pers. 1996;30(4):517–534.

 60. Carver CS, Scheier MF, Segerstrom SC. Optimism. Clin Psychol Rev. 2010; 
30(7):879–889.

 61. Hamer M, Molloy GJ, Stamatakis E. Psychological distress as a risk factor for 
cardiovascular events: pathophysiological and behavioral mechanisms. J Am Coll 
Cardiol. 2008;52(25):2156–2162.

http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-womens-health-journal-j77


