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Objective. (e aim of this study was to uncover possible psychosocial underpinnings of pain and sleep disturbance in a safety-net
primary care sample. Methods. Patients (n� 210) awaiting care in a safety-net primary care clinic waiting room completed
measures of cynical hostility, social support, mental health, sleep disturbance, and pain. (is study was cross-sectional and
observational. Results. A structural equation model suggested that higher cynical hostility was associated with lower social
support, which in turn was associated with poorer mental health, which then corresponded with higher pain and sleep dis-
turbance. All possible indirect (mediational) effects within this model were statistically significant, suggesting a possible route
through which cynical hostility may shape pain and sleep, two common presenting problems in primary care. Conclusions. (ese
findings illustrate the interplay of psychosocial factors with chronic pain and sleep disturbance in a sample of low-income,
predominantly African-American patients seeking care at a safety-net primary care clinic. (e findings support integrated
primary care as a way to target not only behavioral health issues but also the psychosocial factors entangled with physical health.

1. Introduction

Chronic pain and sleep disturbance are two of the most
common presenting problems in primary care [1]. An es-
timated 25.3 million Americans experience daily chronic
pain [2] and 46.2 million Americans experience sleep dis-
turbance [3]. Chronic pain in primary care is commonly
treated with both prescription and over-the-counter med-
ications, including nonsteroidal anti-inflammatory drugs
(NSAIDs), paracetamol, cox-inhibitors, and opioids [4].
Sleep disturbance is commonly treated in primary care with
sleep hygiene [5] or pharmaceuticals such as benzodiaze-
pines or antidepressants (e.g., trazadone) [6, 7].

(ere is a growing base of evidence supporting behav-
ioral health interventions in primary care for both pain and
sleep disturbance [8, 9]. Further, the field of health psy-
chology outlines several psychosocial factors potentially
contributing to these problems. (e psychosocial vulnera-
bility model argues that cynical hostility, an attitude

characterized by distrust toward others, erodes people’s
health by weakening social support [10, 11], and research has
supported this connection [11, 12]. Another critical route
through which cynical hostility and social support may
influence health is mental health [13–16]. Social support has
been shown to be a protective factor in mental health [17],
which in turn predicts both pain [18] and sleep disturbance
[19, 20]. Moreover, recent research, for example, work
connecting alexithymia—the inability to identify and ar-
ticulate emotions—to a range of chronic pain conditions
shows the importance of psychological factors in problems
that are commonly present in medical settings [21].

(e present study aimed to elucidate the psychosocial
factors underlying pain and sleep disturbance in a primary
care sample. We hypothesized that cynical hostility would
dampen social support, consistent with the psychosocial
vulnerability model, which would in turn correspond with
poor mental health (i.e., depression and anxiety), thereby
increasing sleep disturbance and pain. (e sample for this
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study consisted of patients seeking primary care services in a
safety-net clinic providing care for low-income or homeless
persons. Lower socioeconomic status is a predictor for both
chronic pain [22] and sleep disturbance [23], as well as poor
health and mortality more broadly [24], making the study of
this population particularly important in light of health
disparities in the United States [25].

2. Methods

2.1.Participants. (e study sample included 210 adults (60%
women) recruited from an urban, safety-net primary care
clinic (Tables 1 and 2). Racial/ethnic sample composition
included 64% Black/African-American, 27% White/Euro-
pean-American, 4% multiracial, 2% Latino/Hispanic, and
2% others. Participants were predominately low-income,
with 70% reporting a total personal income of less than
$5,000 annually. Participants were included if they were
patients of the clinic and excluded if they did not meet health
literacy requirements (score ≥10 on the Brief Health Literacy
Screening Tool).

2.2. Measures. Anxiety was assessed using the Generalized
Anxiety Disorder-7, a seven-item measure of symptoms of
anxiety (GAD-7) [26]. Items are anchored over a two-week
period, using a scale from 0 (Not at all) to 3 (Nearly ev-
eryday). Total scores range from 0 to 21, with higher scores
suggesting more severe anxiety symptoms. (e GAD-7 has
shown good internal consistency (α� 0.92), test-retest re-
liability, and convergent validity [26]. (e consistency was
excellent in the current sample (α� 0.93).

Cynical hostility was assessed using five items from the
Cook–Medley Hostility Inventory [15]. Participants en-
dorsed agreement with items using a scale from 1 (Strongly
disagree) to 5 (Strongly agree). (ese values were then
averaged to generate an index for cynical hostility, ranging
from 1 to 6 [27]. (e scale showed good internal consistency
(α� 0.80).

Depression was assessed using the nine-item, Patient
Health Questionnaire-9 that includes both somatic and
cognitive symptoms (PHQ-9) [28]. Items are anchored over
a two-week period, using a scale from 0 (Not at all) to 3
(Nearly everyday). Total scores range from 0–27, with higher
scores indicating greater depressive symptomology. (e
PHQ-9 has been shown to have good internal consistency
[28] and is highly correlated with a depression diagnosis in
the general population [29]. (e reliability in the current
sample was good (α� 0.88).

Pain was assessed using a single item from the Short
Form-12 (SF-12) Health Survey [30]: “During the past 4
weeks, how much did pain interfere with your normal work
[including both work outside the home and housework]?.”
(e response scale for the pain item ranges from 1 (Not at
all) to 5 (Extremely), with scores transformed to a 0–100
scale and higher scores representing worse pain.

Sleep was assessed using the four-item, PROMIS Sleep
Disturbance-Short Form 4a, which measures perception of
aspects of sleep (e.g., quality and ease of falling asleep) [31].

Items are anchored over a seven-day period, using a scale
with five response options that vary depending on the item
but that maintain the same range in values [1–5]. Total scores
range from 4–20, with higher scores indicative of greater
sleep disturbance. (e measure has demonstrated excellent

Table 1: Sample characteristics: demographics

Variable
Categorical n (%)

Sex
Male 84 (40%)
Female 126 (60%)

Education
Elementary school 1 (0.5)
Middle school/Junior high 18 (8.6)
High school 111 (53.1)
Some community college (no
degree) 52 (24.9)

2-year/technical degree 7 (3.3)
4-year college degree 17 (8.1)
Master’s degree 3 (1.4)

Race
Asian/Asian-American/Pacific
Islander 1 (0.5)

Black/African-American (non-
Latino) 134 (63.8)

Latino/Hispanic 4 (1.9)
American-Indian/Native-American 3 (1.4)
White/European-American (non-
Latino) 57 (27.1)

Multiracial/multiethnic 9 (4.3)
Others 2 (1.0)

Income
$0–$4,999 146 (69.9)
$5,000–$9,999 29 (13.9)
$10,000–$14,999 13 (6.2)
$15,000–$19,999 9 (4.3)
$20,000–$24,999 4 (1.9)
$25,000–$29,999 4 (1.9)
$30,000+ 4 (1.9)

Continuous Mean (standard
deviation)

Age 44.69 (11.57)
Range 21 to 67

Table 2: Sample characteristics: biopsychosocial health factors.

Variable
Continuous Mean (standard deviation)

Depression 11.22 (6.85)
Scale range 0 to 27

Anxiety 9.75 (6.69)
Scale range 0 to 21

Sleep disturbance 13.48 (4.22)
Scale range 4 to 20

Hostility 3.72 (1.28)
Scale range 1 to 6

Pain 45.79 (35.83)
Scale range 0 to 100

Social support 10.22 (2.48)
Range 0 to 36
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internal consistency (range: 0.88–0.95) and construct val-
idity in ethnically diverse community samples [32].(e scale
demonstrated good internal consistency in the current
sample (α� 0.87).

Social support was assessed using the 12-item, Inter-
personal Support Evaluation List-12 [33], which assesses
functional support, including appraisal, belonging, and
tangible social support (ISEL-12). Participants endorsed
agreement with items using a scale from 0 (Definitely false)
to 3 (Definitely true). Total scores range from 0 to 36, with
higher scores representing greater social support. (e scale
demonstrated good internal consistency (α� 0.81).

2.3. Procedure. Participants were recruited via verbal group
announcement from the waiting area of a safety-net primary
care clinic fromOctober 2015 to August 2016. As a result, the
exact numbers of potential participants approached about
recruitment is unknown. (e purposes of the survey—to
better understand current patient needs and experiences that
may affect health—were described as an announcement and
patients could express interest in participation. Interested
participants provided informed consent and were asked to
complete a paper survey while in the waiting area. Partic-
ipants were compensated $10. (is study was approved by
Virginia Commonwealth University’s Institutional Review
Board.

2.4. Data Analysis. (e means and standard deviations, as
well as bivariate correlations were analyzed for all observed
variables. To best address any potential biases due to missing
data, full information maximum likelihood (FIML) methods
were employed. Because these procedures have been found
to yield the least biased estimates when all available data are
used [34], the entire sample of 210 was used for the purposes
of analyses. Missing data were extremely minimal with the
following number of participants having complete data on
each variable: depression (206), anxiety (208), sleep dis-
turbance (207), hostility (208), pain (208), and social support
(209). We conducted structural equation modeling analyses
using the package lavaan [35] in R.3.4.4 [36]. We used items
as indicators to estimate latent factors for hostility, anxiety,
depression, and sleep disturbance. A latent factor for total
social support was estimated using the scores for each scale
of social support, and a second-order latent factor for mental
health was estimated from the latent factors for anxiety and
depression. To assess how well the measurement models fit
the data, the following indices were used: the comparative fit
index (CFI), the Tucker-Lewis Index (TLI), the root mean
square error of approximation (RMSEA), and the stan-
dardized root mean square residual (SRMR). We did not
specify cutoff points to evaluate model fit, as researchers
have cautioned against the use of such cutoffs [37, 38].

After establishing adequate fit of each measurement
model to the data, we fit our full structural models to test our
hypotheses. We assessed model fit of our structural model
with the same statistics used to evaluate the measurement
model. Indirect effects from hostility to sleep disturbance
and pain through mental health and social support were

assessed using bias-corrected bootstrapped confidence in-
tervals (with 1000 bootstrap samples) around the stan-
dardized indirect effect [39]. We determined a significant
indirect effect if the 95% confidence interval of the stan-
dardized specific indirect effect did not include 0.

3. Results

3.1. Descriptives and Bivariate Correlations. Sample char-
acteristics are presented in Table 1 (demographic variables)
and Table 2 (psychosocial and health variables). Bivariate
correlations are presented in Table 3.

3.2. Structural Equation Models

3.2.1. Mediation model. Figure 1 shows a visual represen-
tation of the model. Our measurement model showed ac-
ceptable fit to the data (χ2 (df� 342, N� 210)� 723.75,
p< 0.001; CFI� 0.89, TLI� 0.87, RMSEA� 0.07 (90% CI for
RMSEA� 0.07, 0.08), SRMR� 0.06). Our structural model
also demonstrated acceptable fit to the data (χ2 (df� 366,
N� 210)� 772.99, p< 0.001; CFI� 0.88, TLI� 0.87,
RMSEA� 0.07 (90% CI for RMSEA� 0.07, 0.08),
SRMR� 0.06). Cynical hostility was associated with lower
social support (β� −0.44, p< 0.001). Social support was
associated with lower levels of mental health symptoms
(β� −0.49, p< 0.001); cynical hostility was not significantly
associated with mental health symptoms when included in
the same model (β� 0.16, p � 0.063). Mental health
symptoms were associated with higher sleep disturbance
(β� 0.54, p< 0.001) and higher pain ratings (β� 0.42,
p< 0.001).

Cynical hostility was indirectly associated with higher
pain ratings through social support and mental health
symptoms (standardized indirect effect� 0.09; 95% CI for
standardized indirect effect� 0.03, 0.15). Cynical hostility
was indirectly associated with higher sleep disturbance
through social support and mental health symptoms
(standardized indirect effect� 0.12; 95% CI for standardized
indirect effect� 0.05, 0.18). Cynical hostility was not sig-
nificantly associated with sleep disturbance (β� 0.06,
p � 0.501), or pain (β� 0.09, p � 0.333), after taking into
account the mediating effects of social support and mental
health symptoms, indicating full mediation. Indirect effects
from cynical hostility to sleep disturbance and pain through
just mental health symptoms (i.e. leaving out social support)
were not significant. (e model explained 41% of the var-
iance in sleep disturbance and 25% of the variance in pain
ratings.

4. Discussion

(e purpose of this study was to uncover potential psy-
chosocial underpinnings of pain and sleep disturbance in a
safety-net primary care sample. A structural equation model
suggested that higher cynical hostility was associated with
lower social support, which in turn was associated with
poorer mental health, which then corresponded with higher
pain and sleep disturbance. All possible indirect
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(mediational) effects within this model were statistically
significant, suggesting a possible route through which
cynical hostility may shape pain and sleep, two common
presenting problems in primary care: cynical hostility cor-
rodes social support, which in turn damages mental health,
resulting in higher levels of pain and sleep disturbance.

(e first finding, that higher cynical hostility was as-
sociated with lower social support, is consistent with the
psychosocial vulnerability model [10–12]. Previous longi-
tudinal work shows that hostility predicts subsequent de-
terioration of personal relationships [40, 41], indicating that
hostility weakens social support over time. (e finding that
social support was inversely associated with mental health
problems, in particular depressive symptoms, is well-
documented in the literature [17, 42, 43]. Similarly, there is
strong evidence for the association between mental health
problems and both sleep disturbance and chronic pain.
Longitudinal research shows reciprocal effects [44]; although
the majority of studies have focused on insomnia symptoms
as a predictor of depression [19] and anxiety, there is evi-
dence that depression predicts subsequent insomnia. A
recent meta-analysis showed bidirectional prediction be-
tween sleep disturbance and depression in older adults [45].

Moreover, although the bulk of studies examining the
longitudinal relationship between mental health and pain
has focused on mental health, in particular depression, as a
risk factor for subsequent chronic pain, there is also evidence
that chronic pain predicts subsequent depression [46].

(is study found positive associations between cynical
hostility and anxiety/depression in the correlation analysis.
However, in the full model, there was a significant indirect
effect—whereby social support fully mediated the rela-
tionship between cynical hostility and mental health. (e
detection of an association between hostility and mental
health is consistent with the existing research [13, 14, 47].
However, the finding that social support fully mediates the
link between cynical hostility and mental health differs from
past findings: two longitudinal studies found that hostility
predicted subsequent depressive symptoms when account-
ing for social support [13, 14]. It is possible that this dif-
ference in findings is due to the sample used by this study,
which was predominantly low-income: Nabi and colleagues
[14] found that adjusting for socioeconomic status attenu-
ated the relationship between hostility and depression. Social
support may be particularly vital in mitigating the effects of
cynical hostility on mental health in low-income patients.

Table 3: Correlations with confidence intervals.

Variable 1 2 3 4 5 6
1. Gender

2. Depression 0.18∗∗
[0.05, 0.31]

3. Anxiety 0.17∗ 0.80∗∗
[0.04, 0.30] [0.75, 0.85]

4. Sleep disturbance 0.11 0.58∗∗ 0.55∗∗
[−0.03, 0.24] [0.48, 0.66] [0.44, 0.63]

5. Hostility 0.09 0.34∗∗ 0.34∗∗ 0.29∗∗
[−0.04, 0.23] [0.22, 0.46] [0.21, 0.45] [0.16, 0.41]

6. Pain 0.19∗∗ 0.43∗∗ 0.45∗∗ 0.41∗∗ 0.26∗∗
[0.06, 0.32] [0.31, 0.54] [0.33, 0.55] [0.28, 0.51] [0.13, 0.38]

7. Social support −0.01 −0.50∗∗ −0.43∗∗ −0.40∗∗ −0.35∗∗ −0.30∗∗
[−0.15, 0.12] [−0.60, −0.39] [−0.54, −0.31] [−0.51, −0.28] [−0.46, −0.22] [−0.42, −0.17]

Note. Values in square brackets indicate the 95% confidence interval for each correlation. (e confidence interval is a plausible range of population
correlations that could have caused the sample correlation. ∗p< 0.05. ∗∗p< 0.01.

Pain
R2 = 0.25

β = –0.44∗∗

b = –0.99 (0.25)
β = –0.49∗∗∗

b = –0.19 (0.04) β = 0.42∗∗∗

b = 17.48 (4.06)

Social support
R2 = 0.19

Hostility
Sleep

disturbance
R2 = 0.41

Mental
health

R2 = 0.36
β = 0.54∗∗∗

b = 0.56 (0.12)

Figure 1: Model testing study hypotheses. Note. Unstandardized coefficients are represented by b and standardized coefficients are
represented by β. Standard errors are displayed in parentheses next to the unstandardized coefficients. Nonstatistically significant paths are
not shown. ∗p< 0.05. ∗∗p< 0.01. ∗∗∗p< 0.001.
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(e detection of an indirect effect of hostility on pain and
sleep disturbance via social support and mental health is
consistent with previous research [48–51].

(is study builds upon the previous literature through
investigating a holistic model of hostility, social support,
mental health, pain, and sleep disturbance. (ese factors do
not exist in a vacuum, but rather may interplay tomanifest as
complaints of chronic pain and sleep disturbance in primary
care. Research examining models of symptomatolo-
gy—rather than individual risk factors—is necessary to
inform treatment of real-world patients who present with a
myriad of issues. Further, these findings underscore the
importance of integrated care. Integrated care allows for
intervention at multiple levels of the current model, with
potential cascading benefits on other domains. For example,
the incorporation of psychologists in primary care not only
provides empirically based treatments for both chronic pain
and sleep disturbance, it also provides assessment and brief-
intervention—or referral—for psychosocial factors con-
nected with these issues, to include cynical world-view, weak
social support, and symptoms of depression and anxiety.

(is sample consisted of primarily low-income and
Black Americans, a population which has been shown to
have higher levels of cynical hostility [52]. Cynical hostility
may represent an adaptive coping response in this pop-
ulation. Ecosystem distrust—mistrust of one’s surroundings,
to include people and institutions—may be a natural
byproduct of exploitation, victimization, and disappoint-
ment over the lifespan that protects against further harm to
self, particularly if homeless [53]. However, the health risks
remain [54]. Furthermore, this social posture may shape
interactions with clinicians and the broader health system. A
potential key aim for integrated care in safety-net clinics is to
establish trust where possible with clinical staff, thus miti-
gating further health consequences of ecosystem distrust in
vulnerable populations. (e theory of ecosystem distrust
also provides an alternative explanation for why social
support fully mediates the connection between cynical
hostility and mental health in this sample: cynical hostility
may be an adaptive world-view in the face of poverty and
discrimination, but social support is still vital to mental
health. As such, another potentially useful treatment target
in integrated care settings is working with patients to se-
lectively build trusting relationships despite worldviews
incorporating higher levels of distrust.

(is study has several limitations. First, it is cross-sec-
tional and therefore cannot speak to the longitudinal rela-
tionships among cynical hostility, social support, mental
health, pain, and sleep disturbance. As such, it is not possible
to speak conclusively to the direction of effects. It is likely
that several of the associations in the model are reciprocal,
whereby both factors are contributing to the other. Second,
this study is observational and therefore cannot speak to
causality. (ird, this study did not examine stress, which is
likely another important component of this model. Further
research is necessary to replicate these findings and speak to
direction of effects. Specifically, longitudinal research ex-
amining the interplay of hostility, social support, mental
health issues, pain, sleep disturbance, and stress would allow

for the development of a comprehensive model which speaks
to the temporal relationships between these variables,
thereby identifying early treatment targets.

(is study illustrates the interplay of psychosocial factors
with chronic pain and sleep disturbance in a sample of low-
income, predominantly African-American patients seeking
care at a safety-net primary care clinic. (is study suggests
that cynical hostility weakens social support, which in turn
damages mental health to exacerbate chronic pain and sleep
disturbance. (ese findings support multifaceted treatment
targeting not only chronic pain and sleep disturbance, but
the psychosocial factors underlying these problems. Inte-
grated primary care is a way to target not only behavioral
health issues but also the psychosocial factors entangled with
physical health. (e accumulation of evidence documenting
comorbidity across conditions—across what is deemed
physical, social, psychological—steadily grows. (e present
paper echoes this literature to call for holistic conceptuali-
zation and treatment of primary care patients.
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brief measure for assessing generalized anxiety disorder,”
Archives of Internal Medicine, vol. 166, no. 10, pp. 1092–1097,
2006.

[27] J. Smith, G. Fisher, L. Ryan et al., “Psychosocial and lifestyle
questionnaire 2006-2010: Documentation Report Core Sec-
tion LB,” Report, University of Michigan, Ann Arbor, MI,
USA, 2013.

[28] K. Kroenke, R. L. Spitzer, and J. B.W.Williams, “(e PHQ-9,”
Journal of General Internal Medicine, vol. 16, no. 9,
pp. 606–613, 2001.

[29] V. Henkel, R. Mergl, R. Kohnen, A.-K. Allgaier, H.-J. Möller,
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