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Abstract
Physical health screenings were conducted by researchers and peer wellness specialists

for adults attending publicly-funded community mental health programs. A total of 457

adults with serious mental illnesses attended health fairs in 4 U.S. states and were

screened for 8 common medical co-morbidities and health risk factors. Also assessed were

self-reported health competencies, medical conditions, and health service utilization. Com-

pared to non-institutionalized U.S. adults, markedly higher proportions screened positive for

obesity (60%), hypertension (32%), diabetes (14%), smoking (44%), nicotine dependence

(62%), alcohol abuse (17%), drug abuse (11%), and coronary heart disease (10%). A lower

proportion screened positive for hyperlipidemia (7%). Multivariable random regression anal-

ysis found significant pre- to post-screening increases in participants’ self-rated abilities for

health practices, competence for health maintenance, and health locus of control. Screen-

ing identified 82 instances of undiagnosed diabetes, hypertension or hyperlipidemia, and 76

instances where these disorders were treated but uncontrolled. These results are discussed

in the context of how this global public health approach holds promise for furthering the goal

of integrating health and mental health care.

Introduction
People with serious mental illnesses experience multiple health disparities [1], higher medical
morbidity [2], and lifespans 10–30 years shorter on average than the general population [3].
These disparities exist in countries with universal access to healthcare and in countries with
healthcare systems that are highly regarded [4]. Yet we have little detailed knowledge about the
prevalence of medical co-morbidities in subgroups of this population, such as those receiving
public mental health services in outpatient settings [5–6]. We report on a project conducted
collaboratively by a university research center and a peer health and wellness promotion
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program in which physical health screenings were conducted for clients of community mental
health programs located in four U.S. states [7].

Among adults with serious mental illnesses, the most common debilitating physical illnesses
are preventable conditions including cardiovascular, respiratory, metabolic, and infectious dis-
eases [8]. Some of these conditions result from the use of psychotropic medications and their
related side effects [9–10]. Others are attributed to high fat/low fiber diets [11] with high vol-
ume of food intake [12–13]; sedentary lifestyles devoid of exercise and other forms of physical
activity [14–15]; lack of screening for early detection [16–17]; and limited access to health care
[18–19]. Finally, adults with serious mental illnesses may underutilize medical care due to low
levels of health literacy [20–21] and perceived stigma from medical providers [22–23].

One public health strategy for health promotion and prevention involves conducting com-
munity health screenings, also known as health fairs [24], which have been implemented glob-
ally to address multiple health risks [25–30]. Screening has been used successfully in a variety
of settings including schools, workplaces, libraries, places of worship, community organiza-
tions, senior centers, and other locations [31–35]. These events help community members
who underutilize health care to learn about health risks and available services [36], expose
them to health care workers and common medical tests [37], and provide health-related net-
working opportunities [38]. Previous research has demonstrated that participation in health
screening positively affects health beliefs, including feelings of control over one’s health, as
well as an increased sense of health responsibility and health self-efficacy [38–39]. Screening
also can serve as a “cue to action,” increasing the likelihood that participants will seek treat-
ment or initiate preventive behaviors for identified risks [40–42]. Health screening also en-
hances participants’ general health knowledge and provides personalized information about
health risks [38,43]. In fact, studies show that most individuals attend health screenings to di-
rectly access health information relevant to their specific needs [44]. Finally, screening has
been used successfully for participants with physical [45], intellectual [46], and learning
disabilities [47].

Few studies report on the results of general health screening for people with serious mental
illnesses, also known as psychiatric disabilities [48]. A program of annual screening for outpa-
tients with schizophrenia and bipolar disorders in Scotland [49] found that 75% had abnormal
results, including overweight or obese Body Mass Index (BMI) in 67%, hypertension in 14%,
abnormal urinalysis (e.g., hematuria, proteinuria) in 24%, and abnormal biochemistry (e.g.,
lipid abnormalities) in 46%. Screening of New York state mental health clinic clients [50]
found that 79% were overweight or obese, 27% were hypertensive, and 50% were active tobacco
smokers. Finally, cardiometabolic screening of U.S. outpatients at public mental health clinics
and group practices [51] found that 27% were overweight and 52% were obese; 51% were hy-
pertensive; and 51% had elevated triglycerides.

The past several decades have witnessed the rapid growth of peer-operated mental health
mutual support programs [52] and, increasingly, evidence-based peer-led services [53–54], in-
cluding health promotion and disease management [20–21,55]. Peers trained as health and
wellness specialists now provide health education to people with psychiatric disabilities [56],
and offer direct assistance with accessing medical treatment as “peer health navigators”[57]. In
some states, such as Georgia, peer services are reimbursable by Medicaid [58]. In the present
study, university researchers collaborated with peer health specialists to design and conduct
a series of three-day health fairs for people with serious mental disorders. The purpose of the
study was to screen for, identify, and document co-occurring physical health conditions, health
risk factors, and use of health care. Another goal was to assess potential improvement in health
attitudes and self-efficacy following fair participation. We hypothesized: 1) that the point
prevalence of all conditions and risks for which we screened would exceed those found in the
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general U.S. population of non-institutionalized adults; and 2) that health self-efficacy would
improve following screening.

Methods

Study population and screening procedures
Eligibility criteria included serious mental illness as defined by U.S. federal Public Law 102–321
[59] to include a DSM-IV-TR[60] diagnosis of mental illness accompanied by moderate to
severe functional impairment; age 18 years or older; status as a client of the participating com-
munity mental health program; and ability to provide informed consent. The study used a
“controlled intervention” design common in health screening research [30] that targeted spe-
cific communities, in this case defined as clients of particular mental health organizations
served in programs for people with serious mental illness. The first screening was held at a
peer-operated self-help program in New Brunswick, NJ, and attended by members of peer-run
centers across the state. The second took place in the gymnasium of a university in Chicago, IL,
and was attended by clients of a psychiatric rehabilitation agency located city-wide. The third
was held in an Elk’s Club Lodge and a church auditorium, and attended by clients of mental
health agencies in Frederick and Rockville, MD (respectively). The fourth occurred at a large
community mental health agency located in Smyrna, GA. Participants were recruited by pro-
gram staff through clinical referral, flyers, announcements at membership meetings, waiting
room posters, and word-of-mouth. While clinicians helped with recruitment, participation was
strictly voluntary, and clinicians were not informed about whether their clients attended the
health fairs. The University of Illinois at Chicago (UIC) Institutional Review Board (IRB) and
the Sheppard Pratt Health System IRB approved this study including its informed consent pro-
cedures. Written informed consent was obtained from participants on the day of the screening
by trained researchers, using procedures approved by the UIC and Sheppard Pratt IRBs. Ca-
pacity to provide informed consent was assessed by trained researchers with questions that as-
sessed the person’s understanding of the purpose of the research and foreseeable risks and
anticipated benefits of study participation. No surrogate consent procedure was used. Only 2%
(7 of 464) of those attending the screenings refused participation.

Following informed consent, participants received a number-coded “health passport” in
which their test results were recorded, along with a wrist band containing a corresponding
number. This allowed individuals to be matched with test results without collecting their
names. Next, participants completed a pre-test interview, as described below. They then visited
each of the testing stations, at which screening staff performed tests and recorded results in the
health passport, and on a coded sheet maintained at each station.

After testing, participants met with trained peer health and wellness specialists who re-
viewed their test results, provided health education, and offered peer support. Following this
meeting, participants completed a post-test interview while the screening results from their
health passports were being entered into a data base. These results were later verified against
those maintained at testing stations. At check-out, health passports were returned to partici-
pants by matching the numeric code on their wrist bands. They received gift cards from local
stores and gift bags containing wellness products to thank them for their time.

Given prior studies showing that health fair participants increased their knowledge about
health risks and adopted new health behaviors, fairs were designed to promote these processes.
Screening activities allowed for dialogue between staff and participants at each station, includ-
ing immediate feedback about test results, education regarding their meaning, chances to ask
questions, and one-page handouts for later reference. At the final station, they met with peer
health and wellness specialists who reviewed test results in their entirety, answered questions,
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and engaged in dialogues about potential strategies for addressing health risks. Peer staff fo-
cused on what participants could do in the immediate future, using a handout containing
potential actions for different health risks. Finally, participants received a list of sources of
free health care and further testing in their local communities, along with encouragement to
follow up.

Screening staff included medical students, psychiatry residents, researchers, and peer spe-
cialists, each of whom completed a minimum of 6 hours of education for each test adminis-
tered, including observation and corrective feedback. All serologic testing was conducted by
licensed nurses or other medically trained staff. Throughout the screening process and after-
wards, support and reassurance was available from the peer health and wellness specialists. To
further increase participants’ comfort levels, additional peers from each local agency were re-
cruited, trained, and paid to work as health fair greeters and logistics coordinators, answering
questions and guiding participants between screening stations.

Measures
Attitudinal measures. A standardized research protocol was administered at pre- and

post-screening by trained interviewers to collect demographic information, medical history,
health attitudes, and use of health care services. Ability to engage in health maintenance prac-
tices was assessed by the Responsible Health Practices subscale of the Self-Rated Abilities for
Health Practices Scale [61]. Participants responded to 7 items such as “I recognize what symp-
toms should be reported to a doctor or nurse” using a 5-point Likert scale ranging from 0 (not
at all) to 4 (completely) and referring to the present time. Inter-item reliability for this measure
was good with alpha = .82 for pretest and .84 for post-test. Competence in health self-manage-
ment was assessed using the Perceived Competence for Health Scale [62], adapted from a scale
measuring self-management of diabetes. Participants responded to 4 items such as “I am capable
of handling my health needs now” using a 7-point Likert scale ranging from 1 (not at all) to 7
(very true) and referring to the present time. Inter-item reliability for this measure was good
with alphas of .82 for pre-test and .86 for post-test. The Multidimensional Health Locus of Con-
trol Scale (HLOC)[63] is comprised of 3 subscales that measure the degree to which individuals
feel they can affect their health and health-related behaviors. The Internal subscale assesses re-
spondents’ degree of perceived control over their own health and consists of 6 items such as “I
am directly responsible for my own health” using a 6-point Likert scale ranging from 1 (strongly
disagree) to 6 (strongly agree) and referring to the present time. The Powerful Others subscale
assesses the degree to which respondents believe their health is controlled by other individuals
and includes 6 items such as “Health professionals control my health” rated using the same
6-point scale and referring to the present. The Chance subscale assesses the degree to which re-
spondents believe their health is due to chance factors and includes 6 items such as “Most things
that affect my health happen to me accidentally” using the same 6-point scale and referring to
the present time. Pre- and post-test alphas for these subscales ranged from .60 to .74.

Prevalence of physical health conditions was assessed using items from the National Health
Interview Survey (NHIS)[64] and the National Health and Nutrition Examination Survey
(NHANES)[65]. Respondents were asked whether they had ever been told by a doctor or other
health professional that they had a series of medical conditions and, if so, whether they still had
the condition and were in treatment for it.

Health risk assessments. Measures of health risk included body mass index (BMI) based
on height and weight; blood pressure; blood glucose; and non-fasting lipid profile including
total cholesterol, high-density lipoprotein (HDL), low-density lipoprotein (LDL) and triglycer-
ides. Glucose and lipid profiles were obtained using the Cholestech LDX system (Inverness
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Medical, Hayward, CA). Risk for alcohol abuse/dependence was assessed using the Alcohol
Use Disorders Identification Test—Consumption (AUDIT-C)[66]; risk for substance abuse/
dependence using the Drug Abuse Screening Test (DAST)[67]; and nicotine dependence using
the Fagerstrom Test for Nicotine Dependence [68]. Estimated 10-year risk of coronary heart
disease was determined using the Framingham risk model [69] and calculated at the Cybermed
website (Cybermed, 2000) based on the participant’s age, sex, systolic blood pressure, total and
HDL cholesterol, diabetes mellitus, and current smoking status. Using the tertiles of their Fra-
mingham risk score, participants were classified as being at “high,” “intermediate,” or “low”
risk for heart disease.

Background characteristics. Participants self-reported demographic and other personal
characteristics during the interviews including age, race/ethnicity, education, psychiatric diag-
nosis, and health insurance status.

Statistical analysis
Data were downloaded into SPSS [70] and descriptive statistics (means, medians) were calcu-
lated to create prevalence scores. Risk for each condition was defined according to standardized
indicators and cut-off values contained in evidence-based practice guidelines from the National
Institutes of Health (NIH) and Centers for Disease Control and Prevention (CDC). Random
regression analysis using SuperMix [71] tested for pre- to post-screening changes in partici-
pants’ perceived health efficacy and competency, controlling for person-level factors of sex,
race, age, and education, as well as study site.

Results

Background characteristics and representativeness
Table 1 presents participants’ demographic and clinical characteristics. Comparison to adult
populations at each agency revealed no significant differences by sex, race, Hispanic/Latino
ethnicity, education, age, diagnosis, and health insurance status with two exceptions. In NJ,
a smaller proportion of males were screened (46%) than in the agency population (59%)
(Z = -2.1, p<.05). In GA, more screening participants reported schizophrenia (40%) than the
agency population (25%) (Z = 3.3, p<.001). Otherwise, screening participants were representa-
tive of each population targeted.

Prevalence in the study and U.S. general population
The large majority of health fair participants (82%, n = 370) were either overweight
(BMI = 25.0–29.9) or obese (BMI>29.9), at 22% (n = 100) and 60% (n = 270) respectively
(Table 2). Total cholesterol was elevated in 24% (n = 103), with 17% (n = 75) classified as
“slightly high” (201–239 mg/dL) and 7% (n = 28) as “high” (240+ mg/dL). Hemoglobin A1c
(HbA1c) values met criteria for pre-diabetes (HbA1c = 5.7–6.4%) among 25% (n = 108) and
for diabetes (HbA1c�6.5%) among 14% (n = 62). Blood pressure readings indicated that 37%
(n = 169) were pre-hypertensive (BP = 120–139/80–89), and 32% (n = 145) had hypertension
(BP�140/90).

A sizable minority (44%, n = 200) reported that they currently smoked tobacco. Of these,
62% (n = 121) met criteria for medium to very high nicotine dependence. Seventeen percent
(n = 75) of those screened were at risk for alcohol abuse. A smaller but noteworthy proportion
(11%, n = 48) were at risk for drug abuse. The prevalence of an estimated 10-year coronary
heart disease risk of�20%, considered “high,” was 10% (n = 44), “intermediate” risk of>10%
to<20% was 12% (n = 54), and “low” risk of�10% was 78% (n = 344).
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Compared to prevalence reported for the non-institutionalized adult U.S. population, pro-
portions were higher for all but one of the conditions screened. Sixty percent of outpatients with
mental illnesses were obese compared to 36% in the general population [72]. Fourteen percent
had HbA1c values indicating diabetes compared to 2% of the general population [73]. Thirty-
two percent had blood pressure indicating hypertension compared to 29% in the general popu-
lation [74]. Forty-four percent were current smokers compared to 19% in the general population
[75], and nicotine dependence was medium to high in 62% compared to 57% in the general
population [76]. Seventeen percent screened positive for alcohol abuse based on their current
consumption compared to 7% prevalence in the general population [77]. Eleven percent
screened positive for substance abuse compared to 3% prevalence in the general population

Table 1. Characteristics of adults with seriousmental illnesses screened for common health conditions by U.S. state and total (N = 457)1.

Total New Jersey Illinois Maryland Georgia

N = 457 n = 121 n = 122 n = 106 n = 108

N % N % N % N % N %

Male 236 51.3 56 46.3 81 66.1 60 55.8 39 36.1

Race

White/Caucasian 221 48.8 62 51.2 34 28.1 67 65.0 58 53.7

Black/African American 175 38.6 41 33.9 69 57.0 25 24.3 40 37.0

Asian/Pacific Islander 7 1.5 2 1.7 2 1.7 3 2.9 1 0.9

American Indian/Alaskan Native 2 0.4 0 0.0 2 1.7 0 0.0 0 0.0

Multi-Racial 17 3.8 6 5.0 3 2.5 4 3.9 4 3.7

Other 30 6.6 10 8.3 11 9.1 4 3.9 5 4.6

Hispanic/Latino Ethnicity 32 7.1 13 10.8 13 10.8 5 4.8 1 0.9

Education

< High School 89 20.0 16 13.8 38 32.2 18 17.1 17 16.2

High School/GED 138 31.1 30 25.9 34 28.8 30 28.6 44 41.9

Some College/Advanced Degree 217 48.9 70 60.3 46 39.0 57 54.3 44 41.9

Mean (SD) age, years 46.5(12.1) 49.1(13.4) 47.1(11.1) 44.6(12.3) 44.7(11.0)

Health Insurance Type

Medicaid 130 29.2 37 31.6 42 35.6 34 32.4 17 16.2

Medicare 82 18.4 28 23.9 18 15.3 20 19.0 16 15.2

Dual 137 30.7 31 25.6 43 36.4 42 40.0 21 20.0

Private 43 9.7 21 17.9 6 5.1 14 13.3 2 1.9

Veteran’s 11 2.5 4 3.4 2 1.7 1 1.0 4 3.8

Other 22 5.2 7 6.0 9 7.6 5 4.8 2 1.9

None 62 13.9 6 5.1 7 5.9 3 2.9 46 43.8

DSM-IV Diagnosis

Schizophrenia 179 40.6 26 21.8 63 53.8 48 48.5 42 39.6

Bipolar Disorder 100 22.7 31 26.1 17 14.5 24 24.2 28 26.4

Depression 106 24.0 34 28.6 31 26.5 19 19.2 22 20.8

Anxiety Disorder 19 4.3 4 3.4 2 1.7 4 4.0 9 8.5

Personality Disorder 4 0.9 2 1.7 0 0.0 2 2.0 0 0.0

Other 33 7.5 22 18.5 4 3.4 2 2.0 5 4.7

Taking Psychiatric Medicine 294 88.8 — —
2 108 89.3 90 86.5 96 90.6

1 Variations in N due to missing data
2 Question not asked at this site

doi:10.1371/journal.pone.0123552.t001
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Table 2. Results of health risk assessments and comparison with U.S. population (N = 457)1.

Health/Risk Assessment Screened
Population

% At Risk in U.S. Population % At Risk of those Screened

% N

Obesity/Body Mass Index

18.5 or less—Underweight 1 7

18.6–24.9—Normal 17 75

25.0–29.9—Overweight 22 100

30+—Obese 60 270 362 60

Hyperlipidemia/Total Cholesterol

<200 mg/dL—Healthy 76 330

201–239 mg/dL—Slightly High 17 75

240+ mg/dL—High 7 28 133 7

Diabetes/Hemoglobin A1c

4–5.6%—Balanced 61 264

5.7–6.4%—Prediabetes 25 108

6.5%+—Diabetes 14 62 24 14

Hypertension/Blood Pressure

<120/80—Normal 31 139

120–139/80–89—Pre-Hypertensive 37 169

140+/90+—Hypertensive 32 145 295 32

Proportion Smoking 44 200 196 44

Nicotine Dependence/Fagerstrom

0–3—Very Low/Low Dependence 38 75 436

4–10—Medium/High Dependence 62 121 576 62

Alcohol Abuse/Audit-C

No Risk 83 371

At Risk 17 75 77 17

Drug Abuse/DAST

No Risk 79 351

Low Risk 10 46

Intermediate/Substantial/Severe Risk 11 48 37 11

Coronary Heart Disease/Framingham

�10%—Low 78 344

11–19%—Medium 12 54

�20%—High 10 44 38 10

1 Variation in sample size due to missing values (i.e., refusals and nonreactive tests)
2 National Health and Nutrition Examination Survey (Flegal et al., 2012)
3 National Health and Nutrition Examination Survey 2009–2010 (Carroll et al., 2012)
4 National Health and Nutrition Examination Survey 2007–2009 (CDC, 2011)
5 National Health and Nutrition Examination Survey 2009–2010 (Yoon et al., 2012)
6 National Survey on Drug Use and Health 2006 (SAMHSA, 2008)
7 National Survey on Drug Use and Health 2010 (SAMHSA, 2010)
8 National Health and Nutrition Examination Survey III (Ford et al., 2004)

doi:10.1371/journal.pone.0123552.t002
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[77]. Finally, 10% of participants screened high for coronary heart disease risk compared to
their age and sex cohorts, while 3% of the general population was found to be at risk [78].

The one exception to this pattern was total cholesterol, with hyperlipidemia being less prev-
alent among participants with serious mental illnesses (7%) compared to the general U.S. pop-
ulation (13%)[79].

Undiagnosed, untreated, and unsuccessfully treated conditions
Using items from the NHANES III [80], we determined the proportion of participants ever
diagnosed with three of the medical conditions for which they were screened, as well as the
proportion currently being treated. Among the 62 participants with HbA1c levels indicating di-
abetes (�6.5), 24% (n = 15) said they had not received a diagnosis of diabetes. Among the 96
participants reporting a diabetes diagnosis, 10% (n = 10) did not report current treatment.
Among the 86 reporting current treatment, HbA1c levels indicated diabetes in 50% (n = 43).
Thus, the screening identified 15 individuals with undiagnosed diabetes, and 43 with treated
but uncontrolled diabetes.

Among the 145 who screened positive for high blood pressure (BP�140/90), 43% (n = 60)
said they had not received a diagnosis of hypertension. Among the 197 participants reporting a
diagnosis of hypertension, 24% (n = 47) did not report current treatment. Among the 150 indi-
viduals reporting current treatment, high blood pressure was detected among 41% (n = 61).
Thus, 60 individuals had undiagnosed hypertension, and 61 had treated but uncontrolled
hypertension.

Among the 28 participants who screened positive for high cholesterol (�240 mg/dL), 25%
(n = 7) said that they had not been diagnosed with hyperlipidemia. Among the 198 participants
reporting a diagnosis of high cholesterol, 32% (n = 64) did not report receiving current treat-
ment. Among those reporting current treatment and with a reactive test, 9% (n = 12) had high
cholesterol levels. Thus, screening identified 7 individuals with undiagnosed high cholesterol,
and 12 with treated but uncontrolled high cholesterol.

Changes in health self-efficacy following screening
We tested for changes in health attitudes from pre- to post-screening. Multivariable random
regression analysis controlling for age, sex, race, education, and study site revealed small but
statistically significant increases in self-rated abilities for health practices, and in perceived
competence for health maintenance (Table 3). Significant increases also were observed in two
of the three health locus of control subscales, namely internal control, and powerful others.
There were no significant changes in participants’ perceptions of their health being controlled
by chance factors.

Discussion
To our knowledge, this is the first study to screen for a comprehensive set of health risks
among people serious mental illness receiving outpatient treatment in multiple regions of the
U.S., providing same-day results to participants along with health education and peer support.
Ours is also the first to involve peer health and wellness specialists in the design and implemen-
tation of screening activities, and the first to demonstrate changes in health self-efficacy among
participants from pre-to post-screening. Compared to prevalence reported for the non-institu-
tionalized U.S. adult population, we found that higher proportions of participants screened
positive for obesity, diabetes, hypertension, smoking and nicotine dependence, alcohol abuse,
drug abuse, and coronary heart disease. Only in the case of hyperlipidemia was the proportion
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lower in the participant group than in the general population. Our results are also highly simi-
lar to those found in three prior screening studies with this population [48–50].

As hypothesized, positive changes occurred in self-perceived health efficacy following par-
ticipation in health screening. At post-test, participants gave higher ratings to their degree of
competence in performing health practices and to their ability to engage in health maintenance
activities. In addition, they reported an enhanced degree of internal control over their own
health. However, they also showed an increase in the degree to which they felt that “powerful
others” exerted control over their health. The latter finding may be due to their recent interac-
tions with our screening staff who they may have perceived as “powerful” health experts. It
may also be due to feelings of powerlessness and low self-efficacy in general that have been
found in prior studies of this population [81–83].

Given that participants spent a modest amount of time engaging in health fair activities, to-
taling 60–90 minutes on average, even small increases in positive health attitudes and self-rated
competencies are noteworthy. The changes we observed suggest that health fair follow-up ac-
tivities might be beneficial in enhancing any gains that participants experienced [43,84]. For
example, a study of individuals attending the Indiana Black and Minority Health Fair [85]
found that those who received health counseling sessions afterwards were more likely than
controls to report improvement in general health status and healthy behaviors at 15-month
follow-up.

Health screening also was successful at detecting serious medical problems of which partici-
pants were either unaware or for which they were receiving treatment but did not demonstrate
values in the expected normal ranges. Screening identified 82 instances of undiagnosed diabe-
tes, hypertension or hyperlipidemia, and 76 instances where these disorders were treated but
uncontrolled. This noteworthy level of unmet needs suggest that many would benefit from en-
hanced coordination with medical providers to address health risks.

One advantage of this approach to screening is that participants with newly identified health
risks and enhanced health self-efficacy can immediately be provided with information about
the nature and treatment of each condition, along with peer support for decision-making
about next steps. Peer health and wellness specialists assessed participants’ readiness for change
in order to empower and encourage people, no matter what their planned course of action or
inaction. For those expressing a desire to act, peer staff emphasized simple lifestyle alterations

Table 3. Random regression analysis of changes in health self-efficacy among adults with seriousmental illnesses pre- and post-health screen-
ing, controlling for sex, age, race, education, and study site (N = 457).

Health/Self-Efficacy Measure Pre Post Estimate1 (SE) Z Score P Value
x̄ x̄

Self-Rated Abilities for Health Practices2 14.6 15.4 0.71 (0.22) 3.26 .001

Perceived Competence for Health Maintenance3 21.2 22.5 1.27 (0.25) 5.04 <.001

Multidimensional Health Locus of Control Factors

Internal Control4 27.5 28.0 0.56 (0.24) 2.29 .02

Powerful Others5 23.0 24.7 1.73 (0.34) 5.11 <.001

Chance6 19.2 19.4 0.28 (0.29) 0.95 .34

1 Unstandardized random regression estimate (SuperMix) where sign indicates direction of effect.
2 Higher score indicates better perceived ability to engage in health practices, min/max = 0–28
3 Higher scores indicates higher perceived competence for health maintenance, min/max = 4–28
4 Higher score indicates greater internal control over one’s health, min/max = 6–36
5 Higher score indicates greater control of powerful others over one’s health, min/max = 6–36
6 Higher score indicates greater role of chance in one’s health, min/max = 6–36

doi:10.1371/journal.pone.0123552.t003
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that participants could make in the near future, using a handout that cross-walked different
health risks with potential life changes. For example, participants who expressed readiness to
address high cholesterol were encouraged to add fiber to their diets, eat frequent small portions
instead of three big meals, reduce or eliminate sweets and alcohol, and record what they ate in
a food diary. Those with high nicotine dependence learned about new medications and psycho-
social interventions for smoking cessation. Those not ready to quit were informed about the
health advantages of reducing their smoking, even without complete cessation.

Given documented health disparities in this population, our finding of lower prevalence for
one chronic condition among participants than in the general population is noteworthy. This
was hyperlipidemia, where 7% of our participants screened positive for high serum total cho-
lesterol compared to 14% in the NHANES [79]. This may be due to the absence of a non-
fasting test that may have under-estimated lipid abnormalities. Another possibility is that
hyperlipidemia is more easily managed in concert with serious mental illness than are other
co-occurring medical conditions. Our participants are among the one-in-five Americans man-
aging multiple chronic conditions [86], and research suggests that certain clusters of co-morbid
illnesses are more appropriately treated (e.g., depression and hyperlipidemia)[87] than others
(e.g., psychosis and arthritis)[88]. Whatever the reason, this finding underscores the potential
for those in the mental health field to partner with peer health specialists and primary care
providers in efforts to screen for and successfully control co-morbid medical risks in this
vulnerable population.

A number of caveats apply to our study findings. First, study participants were not national-
ly representative of adults with serious mental illness since they were recruited from mental
health programs in only four U.S. states. Second, without a control group, we are unable to at-
tribute the pre-post changes in health attitudes we observed to health fair participation itself.
Third, we were unable to conduct follow-up testing to confirm our screening results and, thus,
we do not know the proportion of “false negative” or “false positive” results that our testing
yielded. Fourth the self-report nature of the NHANES questions introduces potential biases for
operationalizing prevalence and treatment statuses given that respondents may not recall or
may incorrectly report certain medical conditions and services. Fifth, administering the post-
test assessment immediately after the health fair did not allow participants time for changes in
health behaviors that might have been reflected in the attitudinal measures. Finally, the mental
health agencies that participated may be more “health-conscious” than typical community
mental health programs and, thus, their clients may be more empowered to take care of their
health and healthier as a result.

Anecdotal observations shared with us by agency staff indicated that, after the screenings,
many participants brought their health passports to meetings with their mental health clini-
cians and primary care providers to review test results and discuss future courses of action.
Both during and after the screenings, participants expressed positive reactions to their contacts
with peer health and wellness specialists who staffed the events. For many, this was their first
exposure to peers in this role and they inquired about how to receive similar training. In a few
cases, the local agency peers we hired and trained as greeters and logistics coordinators went
on to complete their state’s peer specialist certification or other health-related training. Anoth-
er project outcome was the creation of a health screening manual for people in community
mental health programs called “Promoting Wellness for People in Mental Health Recovery”
that is available for free download at http://www.cmhsrp.uic.edu/health/designing_health_
screening.asp.

In conclusion, our results suggest that collaborative health risk screening involving peers can
help to answer epidemiologic questions, provide targeted health education, and empower partic-
ipants to better manage their medical needs. Given the global use of community screening as
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a tool for addressing health disparities, the fields of psychiatry and psychology, medicine, nurs-
ing, social work, occupational therapy, and public health have much to offer these efforts. This
might include helping to organize screening events with community partners; encouraging
the involvement of medical students, residents and interns; staffing health fair stations; and sup-
porting patients’ participation in screening activities. Through this public health approach, the
integration of health and mental health care can be both practiced and promoted to reduce the
high levels of morbidity and mortality that impede mental health recovery.

Acknowledgments
The authors gratefully acknowledge the contributions of the community agencies that served
as study sites and generously contributed staff time, expertise, and facilities: Moving Forward
Self-Help Center (NJ); Thresholds Psychiatric Rehabilitation Centers, Incorporated (IL);
St. Luke’s House (MD); Way Station, Incorporated (MD); Cobb and Douglas Counties Com-
munity Services Boards (GA); and Highland Rivers Community Service Board (GA).

Author Contributions
Conceived and designed the experiments: JAC LARMAS. Performed the experiments: CY LB.
Analyzed the data: PS LAR. Wrote the paper: JAC JAJ AS.

References
1. Phelan M, Stradins L, Morrison S. Physical health of people with severe mental illness. Br Med J. 2001;

322: 443–444.

2. Scott KM, Von Korff M, Alonso J, Angermeyer MC, Bromet E. Mental-physical co-morbidity and its
relationship with disability: results from the World Mental Health Surveys. Psychol Med. 2009; 39(1):
33–43. doi: 10.1017/S0033291708003188 PMID: 18366819

3. Colton CW, Manderscheid RW. Congruencies in increased mortality rates, years of potential life lost,
and causes of death among public mental health clients in eight states. Prev Chronic Dis [serial online].
2006. Available: http://www.cdc.gov/pcd/issues/2006/. Accessed 25 October 2014.

4. De Hert M, Correll CU, Bobes J, Cetkovich-Bakmas M, Cohen D, Asai I, et al. Physical illness in pa-
tients with severe mental disorders. 1. prevalence, impact of medications and disparities in health care.
World Psychiatry. 2011; 10: 52–77. PMID: 21379357

5. Sorel E. TheWHOWorld Mental Health Surveys: Global perspectives on the epidemiology of mental
disorders. Am J Psychiat. 2010; 167: 354–355.

6. Sokal J, Messias E, Dickerson F, Kreyenbuhl J, Brown C, Goldberg R, et al. Co-morbidity of medical ill-
nesses among adults with serious mental illness receiving community psychiatric services. The Journal
of Nervous and Mental Disorders. 2004; 192(6): 421–427. PMID: 15167405

7. Swarbrick M, Cook JA, Razzano LA, Yost C, Cohn J, Redman E, et al. Health screening dialogues.
Journal of Psychosocial Nursing and Mental Health Services. 2013; 51(12): 22–28. doi: 10.3928/
02793695-20130930-02 PMID: 24102839

8. Casey DE. Metabolic issues and cardiovascular disease in patients with psychiatric disorders. Am
J Med 118(Suppl 2). 2005; 15S–22S. PMID: 15903291

9. Reynolds GP, Kirk S. Metabolic side effects of antipsychotic drug treatment—pharmacological mecha-
nisms. Pharmacol Therapeut. 2010; 125: 169–179.

10. Barnard K, Peveler RC, Holt RIG. Antidepressant medication as a risk factor for type 2 diabetes and im-
paired glucose regulation—systematic review. Diabetes Care. 2013; 36(10): 3337–3345. doi: 10.2337/
dc13-0560 PMID: 24065841

11. Brown S, Birtwistle J, Roe L, Thompson C. The unhealthy lifestyle of people with schizophrenia. Psy-
chol Med. 1999; 29: 697–701. PMID: 10405091

12. Scott D, Happell B. The high prevalence of poor physical health and unhealthy lifestyle behaviours in in-
dividuals with severe mental illness. Issues in Mental Health Nursing. 2011; 32(9): 589–597. doi: 10.
3109/01612840.2011.569846 PMID: 21859410

13. Strassnig M, Brar JS, Ganguli R. Self-reported body weight perception and dieting practices in
community-dwelling patients with schizophrenia. Schizophr Res. 2005; 75: 425–432. PMID: 15885533

Health Screening for People with Serious Mental Illnesses

PLOS ONE | DOI:10.1371/journal.pone.0123552 April 13, 2015 11 / 15

http://dx.doi.org/10.1017/S0033291708003188
http://www.ncbi.nlm.nih.gov/pubmed/18366819
http://www.cdc.gov/pcd/issues/2006/
http://www.ncbi.nlm.nih.gov/pubmed/21379357
http://www.ncbi.nlm.nih.gov/pubmed/15167405
http://dx.doi.org/10.3928/02793695-20130930-02
http://dx.doi.org/10.3928/02793695-20130930-02
http://www.ncbi.nlm.nih.gov/pubmed/24102839
http://www.ncbi.nlm.nih.gov/pubmed/15903291
http://dx.doi.org/10.2337/dc13-0560
http://dx.doi.org/10.2337/dc13-0560
http://www.ncbi.nlm.nih.gov/pubmed/24065841
http://www.ncbi.nlm.nih.gov/pubmed/10405091
http://dx.doi.org/10.3109/01612840.2011.569846
http://dx.doi.org/10.3109/01612840.2011.569846
http://www.ncbi.nlm.nih.gov/pubmed/21859410
http://www.ncbi.nlm.nih.gov/pubmed/15885533


14. Richardson CR, Faulkner G, McDevitt J, Skrinar GS, Hutchinson DS, Piette JD. Integrating physical ac-
tivity into mental health services for persons with serious mental illness. Psychiat Serv. 2005; 56(3):
324–331. PMID: 15746508

15. Alba A, Weich S, Griffiths FE. Innovative methods: Service users' experiences of a physical activity and
lifestyle intervention for people with severe mental illness: A longitudinal qualitative study. J Epidemiol
Community Health. 2011; 65(Suppl 2): A19. PMID: 21977497

16. Druss BG, Rosenheck RA, Desai MM, Perlin JB. Quality of preventative medical care for patients with
mental disorders. Med Care. 2002; 40: 129–136. PMID: 11802085

17. DeHert M, Cohen D, Bobes J, Cetkovich-Bakmas M, Leucht S, Ndetei DM, et al. Physical illness in pa-
tients with severe mental disorders. II. barriers to care, monitoring and treatment guidelines, plus rec-
ommendations at the system and individual level. World Psychiatry. 2011; 10: 138–151. PMID:
21633691

18. Lester H, Tritter JQ, Sorohan H. Patients’ and health professionals’ views on primary care for people
with serious mental illness: Focus group study. Brit Med J. 2005; 330: 1122. PMID: 15843427

19. Razzano LA, Cook JA, Yost C, Jonikas JA, Swarbrick MA, Carter TM, et al. Factors associated with
co-occurring medical conditions among adults with serious mental disorders. Schizophr Res. 2015;
161(2–3):458–464. doi: 10.1016/j.schres.2014.12.021 PMID: 25556079

20. Goldberg RW, Dickerson F, Lucksted A, Brown CH, Weber E, TenhulaWN, et al. LivingWell: an inter-
vention to improve self-management of medical illness for individuals with serious mental illness. Psych
Serv. 2013; 64(1): 51–57.

21. Druss BG, Zhao L, von Esenwein SA, Bona JR, Fricks L, Jenkins-Tucker S, et al. The Health and Re-
covery Peer (HARP) program: a peer-led intervention to improve medical self-management for persons
with serious mental illness. Schizophr Res. 2010; 118: 264–270. doi: 10.1016/j.schres.2010.01.026
PMID: 20185272

22. Thornicroft G, Rose D, Kassam A. Discrimination in health care against people with mental illness. Int
Rev Psychiatr. 2007; 19(2): 113–122. PMID: 17464789

23. Wallace JE. Mental health and stigma in the medical profession. Health. 2012; 16(1): 3–18. doi: 10.
1177/1363459310371080 PMID: 21177717

24. Dillon D, Sternas K. Designing a successful health fair to promote individual, family, and community
health. J Commun Health Nurs. 1997; 14(1): 1–14.

25. Pastakia SD, Ali SM, Kamano JH, Akwanalo CO, Ndege SK, Buckwalter VL, et al. Screening for
diabetes and hypertension in a rural low income setting in western Kenya utilizing home-based and
community-based strategies. Globalization and Health. 2013; 9: 21. doi: 10.1186/1744-8603-9-21
PMID: 23680083

26. Pappa E, Kontodimopoulos N, Papadopoulos AA, Pallikarona G, Niakas D, Tountas Y. Factors affect-
ing use of preventive tests for cardiovascular risk among Greeks. Int J Environ Res Public Health.
2009; 6: 2712–2724. doi: 10.3390/ijerph6102712 PMID: 20054464

27. Ploylearmsang C, Sookaneknun P, Poophalee T, Pongruea P. Diabetes and hypertension screening
by pharmacy students in Thai communities. Am J Pharm Educ. 2013; 77(3): 56. doi: 10.5688/
ajpe77356 PMID: 23610474

28. Gutierrez-Padilla JA, Mendoza-Garcia M, Plascencia-Perez S, Renoirte-Lopez K, Garcia-Garcia G,
Lloyd A, et al. Screening for CKD and cardiovascular disease risk factors using mobile clinics in Jalisco,
Mexico. Am J Kidney Dis. 2010; 55(3): 474–484. doi: 10.1053/j.ajkd.2009.07.023 PMID: 19850389

29. Rodríguez-Artalejo F, Díez-Gañán L, Basaldua Artiñano A, Banegas Banegas JR. Effectiveness and
equity of serum cholesterol and blood pressure testing: a population-based study in Spain. Prev Med.
2003; 37: 82–91. PMID: 12855207

30. Wee LE, Koh GC. The effect of neighborhood, socioeconomic status and a community-based program
on multi-disease health screening in an Asian population: a controlled intervention study. Prev Med.
2011; 53(1–2): 64–69.

31. Ghouri N. Health fair in a mosque: putting policy into practice. Public Health. 2005; 119(3): 197–201.
PMID: 15661130

32. Maurana CA, Goldenberg KA. Successful academic-community partnership to improve the public's
health. Academic Medicine. 1996; 71(5): 453–460. PMID: 9114860

33. McIntosh S, Ossip-Klein DJ, Spada J, Burton K. Recruitment strategies and success in a multi-county
smoking cessation study. Nicotine & Tobacco Research. 2000; http://www.informaworld.com/smpp/
title~db = all~content = t713439766~tab = issueslist~branches=2— v22(3): 281–284.

34. Wells K, Miranda J, Bruce ML, Alegria M, Wallerstein N. Bridging community intervention and mental
health services research. Am J Psychiatr. 2004; 161: 955–963. PMID: 15169681

Health Screening for People with Serious Mental Illnesses

PLOS ONE | DOI:10.1371/journal.pone.0123552 April 13, 2015 12 / 15

http://www.ncbi.nlm.nih.gov/pubmed/15746508
http://www.ncbi.nlm.nih.gov/pubmed/21977497
http://www.ncbi.nlm.nih.gov/pubmed/11802085
http://www.ncbi.nlm.nih.gov/pubmed/21633691
http://www.ncbi.nlm.nih.gov/pubmed/15843427
http://dx.doi.org/10.1016/j.schres.2014.12.021
http://www.ncbi.nlm.nih.gov/pubmed/25556079
http://dx.doi.org/10.1016/j.schres.2010.01.026
http://www.ncbi.nlm.nih.gov/pubmed/20185272
http://www.ncbi.nlm.nih.gov/pubmed/17464789
http://dx.doi.org/10.1177/1363459310371080
http://dx.doi.org/10.1177/1363459310371080
http://www.ncbi.nlm.nih.gov/pubmed/21177717
http://dx.doi.org/10.1186/1744-8603-9-21
http://www.ncbi.nlm.nih.gov/pubmed/23680083
http://dx.doi.org/10.3390/ijerph6102712
http://www.ncbi.nlm.nih.gov/pubmed/20054464
http://dx.doi.org/10.5688/ajpe77356
http://dx.doi.org/10.5688/ajpe77356
http://www.ncbi.nlm.nih.gov/pubmed/23610474
http://dx.doi.org/10.1053/j.ajkd.2009.07.023
http://www.ncbi.nlm.nih.gov/pubmed/19850389
http://www.ncbi.nlm.nih.gov/pubmed/12855207
http://www.ncbi.nlm.nih.gov/pubmed/15661130
http://www.ncbi.nlm.nih.gov/pubmed/9114860
http://www.informaworld.com/smpp/title~db�=�all~content�=�t713439766~tab�=�issueslist~branches=2
http://www.informaworld.com/smpp/title~db�=�all~content�=�t713439766~tab�=�issueslist~branches=2
http://www.ncbi.nlm.nih.gov/pubmed/15169681


35. Marshall SE, Cheng B, Northridge ME, Kunzel C, Huang C, Lamster IB. Integrating oral and general
health screening at senior centers for minority elders. Am J Pub Hlth. 2013; 103(6): 1022–1025.

36. Macias EP, Morales LS. Utilization of health care services among adults attending a health fair in south
Los Angeles county. J Commun Health. 2000; 25(1): 35–46.

37. Dulin MK, Olive KE, Florence JA, Sliger C. The financial value of services provided by a rural communi-
ty health fair. J Health Care Poor. 1996; 17: 821–829.

38. Rydholm L, Kirkhorn SR. A study of the impact and efficacy of health fairs for farmers. Journal of Agri-
cultural Safety and Health. 2005; 11(4): 441–448. PMID: 16381165

39. Waller PR, Crow C, Sands D, Becker H. Health related attitudes and health promoting behaviors: Differ-
ences between health fair attenders and a community comparison group. Am J Health Promot. 1998;
3(1): 17–24.

40. Boyd JL, Holocomb JP, Rothenberg RJ. Physician treatment of osteoporosis in response to heel ultra-
sound bone mineral density reports. J Clin Densitom. 2002; 5(4): 375–381. PMID: 12665638

41. Ness KK, Gurney JG, Ice GH. Screening, education, and associated behavioral responses to reduce
risk for falls among people over age 65 years attending a community health fair. Phys Ther. 2003;
83(7): 631–637. PMID: 12837124

42. Francisco VT, Paine AL, Fawcett SB, Johnston J, Banks D. An experimental evaluation of an incentive
program to reduce serum cholesterol levels among health fair participants. Arch Family Med. 1994; 3:
246–251.

43. Baig AA, Mangione CM, Sorrell-Thompson AL, Miranda JM. A randomized community-based interven-
tion trial comparing faith community nurse referrals to telephone-assisted physician appointments for
health fair participants with elevated blood pressure. J Gen Intern Med. 2010; 25(7): 701–709. doi: 10.
1007/s11606-010-1326-9 PMID: 20349155

44. Mess SE, Reese PP, Della Lana DF, Walley AY, Ives EP, Lee MG. Older, hypertensive, and hyper-
cholesterolemic fairgoers visit more booths and differ in their health concerns at a community health
fair. J Commun Health. 2000; 25(4): 315–329.

45. Nosek MA, Howland CA. Breast and cervical cancer screening among women with physical disabilities.
Arch Phys Med Rehab. 1997; 78(12): S39–S44. PMID: 9422006

46. Wilson DN, Haire A. Health care screening for people with mental handicap living in the community. Brit
Med J. 1990; 301: 1379–1381. PMID: 2148703

47. Barr O, Gilgunn J, Kane T, Moore G. Health screening for people with learning disabilities by a commu-
nity learning disability nursing service in northern Ireland. J Adv Nurs. 1999; 29(6): 1482–1491. PMID:
10354244

48. Bressington D, Mui J, Hulbert S, Cheung E, Bradford S, Gray R. Enhanced physical health screening
for people with severe mental illness in Hong Kong: results from a one-year prospective case series
study. BMC Psychiatry. 2014; 14: 57. doi: 10.1186/1471-244X-14-57 PMID: 24576042

49. Hamilton R, Harrison M, Naji S, Robertson C. Service innovation: the first year of lifestyle clinics for psy-
chiatric out-patients. The Psychiatrist. 2009; 33: 445–448.

50. Mangurian C, Miller GA, Jackson CT, Li H, Essock SM, Sederer LI. Physical health screening in state
mental health clinics: the New York Health Indicators Initiative. Psychiat Serv. 2010; 61(4): 346–348.
doi: 10.1176/appi.ps.61.4.346 PMID: 20360272

51. Correll CU, Druss BG, Lombardo I, O'Gorman C, Harnett JP, Sanders KN, et al. Findings of a U.S. na-
tional cardiometabolic screening program among 10,084 psychiatric outpatients. Psychiat Serv. 2010;
61(9): 892–898. doi: 10.1176/appi.ps.61.9.892 PMID: 20810587

52. Davidson L, Bellamy C, Guy K, Miller R. Peer support among persons with severe mental illnesses:
a review of evidence and experience. World Psychiatry. 2012; 11(2): 123–128. PMID: 22654945

53. Cook JA, Copeland ME, Jonikas JA, Hamilton MM, Razzano LA, Grey DD, et al. Results of a random-
ized controlled trial of mental illness self-management using Wellness Recovery Action Planning.
Schizophrenia Bull. 2012; 38(4): 881–891. doi: 10.1093/schbul/sbr012 PMID: 21402724

54. Cook JA, Steigman P, Pickett SA, Diehl S, Fox A, Shipley P, et al. Randomized controlled trial of peer-
led recovery education using Building Recovery of Individual Dreams and Goals through Education
and Support (BRIDGES). Schizophr Res. 2011; 136(1–3): 36–42. doi: 10.1016/j.schres.2011.10.016
PMID: 22130108

55. Griswold KS, Pastore PA, Homish GG, Henke A. Access to primary care: are mental health peers effec-
tive in helping patients after a psychiatric emergency? Primary Psychiatry. 2010; 17(6): 42–45.

56. Swarbrick MA. Wellness-oriented peer approaches: a key ingredient for integrated care. Psych Serv.
2013; 64(8): 723–726.

Health Screening for People with Serious Mental Illnesses

PLOS ONE | DOI:10.1371/journal.pone.0123552 April 13, 2015 13 / 15

http://www.ncbi.nlm.nih.gov/pubmed/16381165
http://www.ncbi.nlm.nih.gov/pubmed/12665638
http://www.ncbi.nlm.nih.gov/pubmed/12837124
http://dx.doi.org/10.1007/s11606-010-1326-9
http://dx.doi.org/10.1007/s11606-010-1326-9
http://www.ncbi.nlm.nih.gov/pubmed/20349155
http://www.ncbi.nlm.nih.gov/pubmed/9422006
http://www.ncbi.nlm.nih.gov/pubmed/2148703
http://www.ncbi.nlm.nih.gov/pubmed/10354244
http://dx.doi.org/10.1186/1471-244X-14-57
http://www.ncbi.nlm.nih.gov/pubmed/24576042
http://dx.doi.org/10.1176/appi.ps.61.4.346
http://www.ncbi.nlm.nih.gov/pubmed/20360272
http://dx.doi.org/10.1176/appi.ps.61.9.892
http://www.ncbi.nlm.nih.gov/pubmed/20810587
http://www.ncbi.nlm.nih.gov/pubmed/22654945
http://dx.doi.org/10.1093/schbul/sbr012
http://www.ncbi.nlm.nih.gov/pubmed/21402724
http://dx.doi.org/10.1016/j.schres.2011.10.016
http://www.ncbi.nlm.nih.gov/pubmed/22130108


57. Kelly E, Fulginiti A, Pahwa R, Tallen L, Duan L, Brekke JS. A pilot test of a peer navigator intervention
for improving the health of individuals with serious mental illness. Community Ment Hlt. 2014;
50(4):435–446. doi: 10.1007/s10597-013-9616-4 PMID: 23744292

58. Sabin JE, Daniels N. Strengthening the consumer voice in managed care: VII the Georgia peer special-
ist program. Psych Serv. 2003; 54: 497–498. PMID: 12663836

59. Epstein J, Barker P, Vorburger M, Murtha C. Serious mental illness and its co-occurrence with sub-
stance use disorders, (DHHS Publication No. SMA 04–3905, Analytic Series A-24). Rockville, MD:
Substance Abuse and Mental Health Services Administration, Office of Applied Studies; 2002. doi: 10.
1176/appi.ps.201300172.A PMID: 24487481

60. American Psychiatric Association. Diagnostic and statistical manual of mental disorders (Revised
4th ed.). Washington, DC: Author; 2000.

61. Stuifbergen AK, Seraphine A, Roberts G. An exploratory model of health promotion and quality of life in
chronic disabling conditions. Nurs Res. 2000; 49(3): 122–129. PMID: 10882316

62. Williams GC, Freedman ZR, Deci EL. Supporting autonomy to motivate patients with diabetes for glu-
cose control. Diabetes Care. 1998; 21: 1644–1651. PMID: 9773724

63. Wallston KA, Kaplan GD, Maides SA. Development and validation of the health locus of control (HLC)
scale. J Consult Clin Psychol. 1976; 44: 580–585. PMID: 939841

64. Centers for Disease Control and Prevention: Quickstats: Prevalence of selected unhealthy behavior-
related characteristics among adults aged >18 years, by poverty status—National Health Interview Sur-
vey, United States, 2005–2007. Available: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5922a4.
htm?s_cid = mm5922a4_w. Accessed 2010 Aug 4.

65. Centers for Disease Control and Prevention: National Center for Health Statistics (NCHS). National
Health and Nutrition Examination Survey Questionnaire (NHANES). Hyattsville, MD: U.S. Department
of Health and Human Services, Centers for Disease Control and Prevention, [2009–2010] Available:
http://www.cdc.gov/nchs/nhanes/nhanes2009-2010/nhanes09_10.htm. Accessed 2014 Oct 25.

66. Bush K, Kivlahan DR, McDonnell MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption questions
(AUDIT-C): an effective brief screening test for problem drinking. Arch Intern Med. 1998; 158(16):
1789–1795. PMID: 9738608

67. Gavin DR, Ross HE, Skinner HA. Diagnostic validity of the Drug Abuse Screening Test in the assess-
ment of DSM-III drug disorders. Brit J Addict. 1989; 84(3): 301–307. PMID: 2650770

68. Fagerström KO, Heatherton TF, Kozlowski LT. Nicotine addiction and its assessment. Ear, Nose Throat
J. 1991; 69: 763–765.

69. Anderson KM, O’Dell PM, Wilson PWF, Kannel WB. Cardiovascular disease risk profiles. Am Heart J.
1991; 121(1): 293–298. PMID: 1985385

70. IBM Corp. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp; 2013.

71. Hedeker D, Gibbons RD, Du Toit SHC. Patterson D. SuperMix—a program for mixed-effects regression
models. Chicago, IL: Scientific Software International; 2008. doi: 10.1021/pr5008224 PMID: 25786607

72. Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity and trends in the distribution of body
mass index among US adults, 1999–2010. J AmMed Assoc. 2012; 307(5): 491–497.

73. Centers for Disease Control and Prevention: 2011 National Diabetes Fact Sheet: Diagnosed and Undi-
agnosed diabetes among people aged 20 years or older, United States, 2010 Available: http://www.
cdc.gov/diabetes/consumer/prevent.htm. Accessed 2014 Oct 27.

74. Yoon SS, Burt V, Louis T, Carroll MD. Hypertension among adults in the United States, 2009–2010.
NCHS Data Brief. 2012; 107: 1–8. PMID: 23102115

75. Centers for Disease Control and Prevention: Current cigarette smoking among adults—United States,
2011. Morbidity & Mortality Weekly Report. 2013; 61(44): 889–894.

76. Substance Abuse and Mental Health Services Administration, Office of Applied Studies: The National
Survey on Drug Use and Health report: nicotine dependence: 2006. Rockville, MD: Substance Abuse
and Mental Health Services Administration; 2008.

77. Substance Abuse and Mental Health Services Administration, Center for Behavioral Health Statistics
and Quality: Results from the 2010 National Survey on Drug Use and Health: detailed tables. Rockville,
MD: Substance Abuse and Mental Health Services Administration; 2010.

78. Ford ES, Giles WH, Mokdad AH. The distribution of 10-Year risk for coronary heart disease among
U.S. adults: findings from the National Health and Nutrition Examination Survey III. J Am Coll Cardiol.
2004; 43(10): 1791–1796. PMID: 15145101

79. Carroll MD, Kit BK, Lacher DA. Total and high-density lipoprotein cholesterol in adults: National Health
and Nutrition Examination Survey, 2009–2010. CDC National Center for Health Statistics Data Brief.
2012; 92: 1–8.

Health Screening for People with Serious Mental Illnesses

PLOS ONE | DOI:10.1371/journal.pone.0123552 April 13, 2015 14 / 15

http://dx.doi.org/10.1007/s10597-013-9616-4
http://www.ncbi.nlm.nih.gov/pubmed/23744292
http://www.ncbi.nlm.nih.gov/pubmed/12663836
http://dx.doi.org/10.1176/appi.ps.201300172.A
http://dx.doi.org/10.1176/appi.ps.201300172.A
http://www.ncbi.nlm.nih.gov/pubmed/24487481
http://www.ncbi.nlm.nih.gov/pubmed/10882316
http://www.ncbi.nlm.nih.gov/pubmed/9773724
http://www.ncbi.nlm.nih.gov/pubmed/939841
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5922a4.htm?s_cid�=�mm5922a4_w
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5922a4.htm?s_cid�=�mm5922a4_w
http://www.cdc.gov/nchs/nhanes/nhanes2009-2010/nhanes09_10.htm
http://www.ncbi.nlm.nih.gov/pubmed/9738608
http://www.ncbi.nlm.nih.gov/pubmed/2650770
http://www.ncbi.nlm.nih.gov/pubmed/1985385
http://dx.doi.org/10.1021/pr5008224
http://www.ncbi.nlm.nih.gov/pubmed/25786607
http://www.cdc.gov/diabetes/consumer/prevent.htm
http://www.cdc.gov/diabetes/consumer/prevent.htm
http://www.ncbi.nlm.nih.gov/pubmed/23102115
http://www.ncbi.nlm.nih.gov/pubmed/15145101


80. Centers for Disease Control and Prevention: NHANES III series 11 data files. Available: http://www.
cdc.gov/nchs/nhanes/nh3data.htm. Accessed 2014 Oct 25.

81. Schmutte T, Flanagan E, Bdregal L, Ridgway P, Sells D, Styron T, et al. Self-efficacy and self-care:
missing ingredients in health and healthcare among adults with serious mental illness. Psychiatr Q.
2009; 80: 1–8. doi: 10.1007/s11126-008-9088-9 PMID: 19048375

82. Brohan E, Elgie R, Sartorius N, Thornicroft G. Self-stigma, empowerment and perceived discrimination
among people with schizophrenia in 14 European countries: the GAMIAN-Europe study. Schizophr
Res. 2010; 122(1–3): 232–238. doi: 10.1016/j.schres.2010.03.043 PMID: 20842798

83. Vautha R, Kleim B, Wirtz M, Corrigan PW. Self-efficacy and empowerment as outcomes of self-
stigmatizing and coping in schizophrenia. Schizophr Res. 2007; 150(1): 71–80.

84. Farag NH, MooreWE, Thompson DM, Kobza CE, Abbott K, Eichner JE. Evaluation of a community-
based participatory physical activity promotion project: effect on cardiovascular disease risk profiles of
school employees. BMC Public Health. 2010; 10: 313–225. doi: 10.1186/1471-2458-10-313 PMID:
20525391

85. Seo DC. Lessons learned from a black and minority health fair’s 15-month follow-up counseling. J Natl
Med Assoc. 2011; 103(9–10): 897–906. PMID: 22364065

86. Vogeli C, Shields AE, Lee TA, Gibson TB, Marder WD, Weiss KB, et al. Multiple chronic conditions:
prevalence, health consequences, and implications for quality, care management, and costs. J Gen In-
tern Med. 2007; 22(Suppl 3): 391–395. PMID: 18026807

87. Ancelin ML, Carrière I, Boulenger JP, Malafosse A, Stewart R, Cristol JP, et al. Gender and genotype
modulation of the association between lipid levels and depressive symptomatology in community-
dwelling elderly (the ESPRIT Study). Biol Psychiat. 2010; 68(2): 125–132. doi: 10.1016/j.biopsych.
2010.04.011 PMID: 20537614

88. Redelmeier DA, Tan SH, Booth GL. The treatment of unrelated disorders in patients with chronic medi-
cal diseases. New Engl J Med. 1998; 338(21): 1516–1520. PMID: 9593791

Health Screening for People with Serious Mental Illnesses

PLOS ONE | DOI:10.1371/journal.pone.0123552 April 13, 2015 15 / 15

http://www.cdc.gov/nchs/nhanes/nh3data.htm
http://www.cdc.gov/nchs/nhanes/nh3data.htm
http://dx.doi.org/10.1007/s11126-008-9088-9
http://www.ncbi.nlm.nih.gov/pubmed/19048375
http://dx.doi.org/10.1016/j.schres.2010.03.043
http://www.ncbi.nlm.nih.gov/pubmed/20842798
http://dx.doi.org/10.1186/1471-2458-10-313
http://www.ncbi.nlm.nih.gov/pubmed/20525391
http://www.ncbi.nlm.nih.gov/pubmed/22364065
http://www.ncbi.nlm.nih.gov/pubmed/18026807
http://dx.doi.org/10.1016/j.biopsych.2010.04.011
http://dx.doi.org/10.1016/j.biopsych.2010.04.011
http://www.ncbi.nlm.nih.gov/pubmed/20537614
http://www.ncbi.nlm.nih.gov/pubmed/9593791

