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Purpose: Almost 17% of the US population exhibits a major depressive disorder in their lifetimes. Prev-
alence data show that whites experience depression earlier than African Americans, and women have a
higher prevalence than men. Less is known regarding depression among underserved minority popula-
tions. The goal of our study was to examine the relationship of depression and associated self-reported
conditions in participants enrolled in a community-based research registry, a substantial number of
whom were underrepresented minorities.

Methods: This study used a research registry of community members who had expressed interest in
participating in health education projects conducted by the Center for Primary Care Community-Based
Research. The patients received care at 10 family health centers. Participants were surveyed regarding
family history of depression/anxiety and associated symptoms. Descriptive analyses, univariate analyses,
and logistic regressions were used.

Results: The population (N � 2421) included women (72.2%), African Americans (54.9%), and re-
ported good or very good general health (68.9%). Comorbid pain was found, with headache as the pre-
dominant complaint. Compared with nonwhites, whites had a significantly higher prevalence of current
depression (26.3% vs. 23.8%; P � .01), current anxiety (25.5% vs. 16.6%), and current headache
(14.2% vs. 11.2%). Whites also had a higher prevalence of a family history of depression (38.4% vs.
32.1%) and anxiety (8.9% vs. 7.7%) and of taking depression (22.4% vs. 14.8%) and anxiety (15.8% vs.
7.8%) medications. However, nonwhites had a higher prevalence of leg pain (18.8% vs. 14.9%) but a
lower prevalence of headache (11.2% vs. 14.2%).

Conclusions: Pain was common in patients with comorbid behavioral conditions. Headache was
more common in whites, whereas leg pain was more common in nonwhites. Physicians should screen
for depression and anxiety in patients with headache and other pain symptoms. (J Am Board Fam Med
2012;25:300–307.)

Keywords: Community Medicine, Depression, Headache, Medically Underserved Area, Mental Health, Pain, Popula-
tion Register

Depression is one of the most common behavioral
health conditions seen in primary care, with prev-

alence data on depression indicating that within the
United States almost 17% of the overall population
may have a major depressive disorder at some point
in their lifetime.1 The global importance of depres-
sion is reflected in the declaration by the World
Health Organization that the 3 leading causes of
burden of disease in 2030 are projected to include
HIV/AIDS, depression, and ischemic heart dis-
ease.2 Lifetime prevalence of major depressive dis-
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order by race shows that the prevalence of depres-
sion in women is significantly higher than in men
and that whites have a significantly earlier onset of
depression than African Americans.3 Prevalence of
current depression indicates that 14.4 million peo-
ple (5.3%) in the United States have depression.4

Commonly characterized symptoms of depression
are sadness, fatigue, anhedonia, and sleep distur-
bances that last for more than 2 weeks.5

Current literature suggests a relationship be-
tween depression and physical pain.6,7 Pain and
depression are mutually exacerbating, and their co-
existence predicts a longer time to remission once
treatment begins.8 Primary care clinicians recog-
nize that many pain syndromes are comorbid with
depression, and common physical symptoms re-
ported with depression include headaches (14%),9

back pain, abdominal pain (15%), nonspecific chest
pain (11%), and generalized muscle pain.8,10–12

Family physicians and other primary care clinicians
find that up to 80% of depressed patients present to
their practices with these physical symptoms.
McLaughlin et al12 reported findings of physical
pain associated with symptoms not only of depres-
sion, but also of anxiety.

Inheritability seems to play a significant role in
the prevalence of the diagnosis of depression. De-
pression has been known to be consistent within
pedigrees, including parentage and first- and sec-
ond-degree relatives.13 When considering a differ-
ential diagnosis that includes depression, a family
history of depression is frequently a significant fac-
tor.13 Greden14 has reported that depression typi-
cally has an earlier symptom onset than most cli-
nicians recognize and depression often can progress
for years before being treated.

Much of what we know regarding complaints
and conditions comorbid with depression results
from studies of patients presenting to specialty clin-
ics and physicians’ offices. A better understanding
of how depression presents in a clinically undiffer-
entiated population that also has a representation of
underrepresented minorities could improve the
identification of this global condition. Recognizing
common comorbid conditions and the risk factors
for depression, as well as differences in presentation
that may relate to the diversity of the population,
would allow primary care physicians and other cli-
nicians to predict the onset of depression more
accurately and potentially intervene earlier with
effective treatment and intervention. Although

there is limited information in this context, partic-
ularly for minority populations, the goal of our
study was to examine the relationship of depression
and associated self-reported conditions in partici-
pants enrolled in a community-based research reg-
istry, a substantial number of whom were under-
represented minorities.

Methods
The study was conducted using a research registry
that was created by recruiting community members
who had expressed interest in participating in
health education projects being conducted by the
Center for Primary Care Community-Based Re-
search and patients who were seeking or receiving
care at 10 community-based primary care health
centers associated with the Department of Family
Medicine at the University of Pittsburgh.7 The
study was reviewed and approved by the University
of Pittsburgh Institutional Review Board (nos.
0408083, 0504050, 0503149, and PRO07020006).
The community members were recruited from
venues such as health fairs, farmers markets, and
gatherings within the community.

When they expressed interest in enrollment, in-
formed consent was obtained from each of the
potential participants. This allowed their identifi-
able medical record information related to health
status to be placed in the research registry for the
purpose of facilitating retrospective research stud-
ies.7,15,16 These retrospective research studies
were directed at individual participant risk for
and identification of diseases and the identifica-
tion and recruitment of potential eligible subjects
for participation in future research studies in-
volving the prevention and treatment of medical
conditions. Additional information regarding the
methods used for recruitment and the manage-
ment of the research registry have been pub-
lished elsewhere.7,15–17

For the purposes of this study, responses for the
following were included: current depression, anxi-
ety, current leg pain, current severe/frequent head-
aches, dizziness, currently taking depression medi-
cation, currently taking anxiety medication, family
history of depression, and family history of anxiety.
Various planned statistical analyses were used in-
cluding descriptive, univariate analyses and logistic
regression. Variables statistically significant from
the aforementioned univariate analyses compared
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individuals who reported depression with those
with no reported depression, and they were entered
into a logistic regression, using an outcome variable
of current depression, for the examination of con-
comitant effects. Two logistic regression models
(cutoff value, 0.450) were performed. The first lo-
gistic regression included the possible predictors of
current anxiety, current leg pain, current severe/
frequent headaches, currently taking depression
medication, currently taking anxiety medication,
family history of depression, and family history of
anxiety. The second logistic regression was per-
formed with only current anxiety and family history
of depression as independent variables. The re-
ceiver operating characteristic (ROC) analysis was
used for evaluating the predicted probability of the
logistic regressions.18–28 The analyses were per-
formed using both SPSS (IBM, Chicago, IL) and
SAS software (SAS Inc., Cary, NC). Statistical sig-
nificance was defined as P � .05, but the actual
significance levels are reported here where appro-
priate.

Results
Table 1 summarizes participants’ demographics,
general health, and depression-related family his-
tory and conditions. The age of participants ranged
from 11 years to 91 years (mean, 46.6 years; stan-
dard deviation, 16.0; N � 2421). Nearly three
quarters of the participants were women (72.2%).
African Americans represented 54.9% of the par-
ticipants, and whites represented 38.5%. The ma-
jority of participants reported on a 5-point Likert
scale that their general health was either good or
very good (68.9%), with possible responses ranging
from very poor, poor, fair, good, and very good.

The overall prevalence of the family histories,
current conditions, and medications are shown in
Figures 1 to 3. The detailed comparison of preva-
lence rates of depression, anxiety, leg pains, dizziness,
and headache by sex, race, and age-group are sum-
marized in Table 2. Compared with men, women
have a significantly higher prevalence of current de-
pression (26.6% vs. 20.2%; P � .01), current anxiety
(22.1% vs. 14.8%; P � .01), and current headache
(14.5% vs. 7.1%; P � .01). Women also had a higher
prevalence of a family history of depression (38.4%
vs. 24.9%; P � .01), anxiety (27.3% vs. 15.7%; P �
.01), and of taking depression (19.9% vs. 12.4%; P �
.01) and anxiety (12.0% vs. 8.1%; P � .018) medica-
tions.

Compared with nonwhites, whites had a signif-
icantly higher prevalence of current depression
(26.3% vs. 23.8%; P � .01), current anxiety (25.5%
vs. 16.6%; P � .01), and current headache (14.2%
vs. 11.2%; P � .015). Whites also had a higher
prevalence of a family history of depression (38.4%
vs. 32.1%; P � .01), anxiety (8.9% vs. 7.7%; P �
.01), and of taking medications for depression
(22.4% vs. 14.8%; P � .01) and anxiety (15.8% vs.
7.8%; P � .01). However, nonwhites had a higher
prevalence of leg pain (18.8% vs. 14.9%; P � .042)
and a lower prevalence of headache (11.2% vs.
14.2%; P � .015).

There were significant differences for most of
the variables by age groups (younger than 35 years,
35–50 years, 51–64 years, 65 years and older).
Compared with other age groups, the 35- to 50-
year-old age group had the largest prevalence of
current depression (30.5%; P � .01), current anx-

Table 1. Demographics, General Health, Family
History, and Depression-Related Conditions
(N � 2421)

Parameter

Age (mean years �SD�) 46.6 (16.0)
Age group (%)

�35 years 22.7
35–50 years 37.4
51–64 years 26.0
�65 years 13.9

Women (%) 72.2
Race (%)

White 38.5
African American 54.9
Others 6.6

Self-reported general health (%)
Very good to good 68.9
Fair to very poor 31.1

Family history (%)
Depression 34.1
Anxiety 23.6

Current reported conditions (%)
Depression 24.4
Anxiety 29.7
Leg pain 17.2
Dizziness 7.7
Headache 11.8

Reported taking medicine (%)
Depression 17.7
Anxiety 11.2

SD, standard deviation.
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iety (24.0%; P � .01), and current headache
(13.6%; P � .01). In addition, the 35- to 50-year-
old age group had higher prevalence of taking de-
pression medication (22.0%; P � .01), taking anx-
iety medication (13.4%; P � .019), and family
history of depression (41.1%; P � .01) and anxiety
(27.3%; P � .01).

The results of the first logistic regression
showed that current anxiety (odds ratio, 19.825)
and family history of depression (odds ratio, 5.103)
were significant predictors of current depression.
An ROC curve produced a 0.942 predicted prob-
ability (Figure 4) for this model. The results of
the second logistic regression also showed a sig-

nificant predictability value for both current anx-
iety (odds ratio, 12.397) and family history of
depression (odds ratio, 5.504); with an ROC
curve, these variables produced a 0.845 predicted
probability (Figure 5).

Discussion
Physical symptoms are important presenting com-
plaints in a diverse primary care population with
specific presenting symptoms varying by sex, age,
and racial group. Of the reported physical symp-
toms, headaches were more common among white
patients and leg pain was more common among

Figure 1. Family history of depression and anxiety.

Figure 2. Current reported conditions of depression, anxiety, leg pain, dizziness, and headache.
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minorities. The results are consistent with previous
research showing a positive relationship between
the prevalence of physical pain and the incidence of
depression.6,12,29 These results show that many
women presenting with a variety of pain symptoms
have concomitant depression. It was not the pur-
pose of this study to determine which factors con-
tributed to these physical symptoms, but the sug-
gested association with depression was strong. The
prevalence of depression in this diverse community-
dwelling, urban population was substantially higher
than what has been reported in the general popu-
lation.

Many studies have focused on defined patient
populations with diagnosed disease. High rates of
anxiety are well recognized to occur along with
depression. However, a substantial prevalence of
comorbid headache was found in this population.
Associations between headache and depression
have been reported previously but usually are stud-
ied in patients presenting to headache clinics and
those suffering from chronic daily headache more
so than migraine.30–34 Chronic daily headaches are
associated with psychiatric comorbidity and are
seen in 3% to 5% of the population, whereas head-
ache was seen in a much higher percentage of our
population: 7.1% of men and 14.5% of women.32,34

Using data from a registry gathered from the
community, our findings provide a better assess-
ment of the underlying prevalence of depression.
The results demonstrate a strong prevalence of
depression and anxiety among minorities, but still
less than that found in a white population (23.8%

vs. 26.3% for depression; 16.6% vs. 25.5% for
anxiety). Nonetheless, the prevalence of these con-
ditions was substantially higher in this urban, com-
munity cohort than what has been described in the
general population. Furthermore, even when diag-
nosed with depression, minorities are less likely to
take medications for depression (14.8% vs. 22.4%)
and anxiety (7.8% vs. 15.8%).

In addition to showing a relationship to physical
pain and to depression, the results of this study
show a positive relationship between family history
of depression, anxiety, or both and a person cur-
rently having depression. This is consistent with
previous research about the impact of heredity on
major depression incidence.

With the ever-growing prevalence of the dis-
ease, physicians should routinely screen patients for
depression. Although sadness is the most recog-
nized symptom of depression, it is important to
note that physical pain is also a noteworthy symp-
tom, as is physical pain for which the patient may
not yet be receiving treatment. Women tend to
report more pain than men,8 which is consistent
with our reported findings in this cohort. In
addition, pain predicts a longer time to remission
and seems to be a marker for more difficult-to-
treat depression.35 This has been confirmed in
recent research and is true when treating depres-
sion as well as when treating different pain syn-
dromes.35–38 Depression is less likely to be
treated successfully when there is untreated, co-
morbid pain, and pain is unlikely to be treated
successfully when there is untreated, comorbid

Figure 3. Reported taking medications for depression and anxiety.
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depression. Considering the diversity of this co-
hort and the prevalence of comorbid pain and
depression, it is crucial to consider the cultural
factors influencing care-seeking behavior for de-
pression.

Some authors suggest that diverse populations
(namely, younger, Latino, African American, and
less educated) are more likely to report pain com-
plaints.39 However, this finding was not evident in
our cohort, which suggests that additional factors
may be influencing the presenting symptoms be-
cause this is consistent with the recognition of the
influence of culture in every aspect of health and
health care and can serve as a focus for future
studies. Perhaps the presence of what are perceived
to be more serious comorbidities (chronic diseases
with profound consequences when ignored) results
in behavioral diagnoses and associated conditions
going unaddressed. It will be valuable to determine
the factors contributing to the diagnoses of depres-
sion and anxiety in culturally diverse groups. Of
import would be (1) who seeks care for affective
disorders, (2) which comorbidities patients associ-
ate with their behavioral diagnoses, (3) what ther-
apies patients find acceptable (medication, psycho-
therapy, and complementary therapies), and (4) the
influence of family history on current diagnosis and
management, among others. One of the possibleTa
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Figure 4. Predicted probability of the first logistic
regression.
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limitations of our study was that the study cohort
was located in one urban area, which might not be
generalizable to other locations. Nevertheless, the
cohort included more than 2000 participants, of
whom the majority were African Americans re-
cruited from the community, which provided valu-
able information for primary care physicians.

Conclusions
Pain is commonly seen among patients with co-
morbid behavioral conditions. For those participat-
ing in our community-dwelling research registry
and reporting pain, headache is more common in
whites whereas leg pain is more common in non-
whites. Depression is less likely to be treated suc-
cessfully when there is untreated, comorbid pain,
and pain is unlikely to be treated successfully when
there is untreated, comorbid depression. Physical
pain is a noteworthy symptom of depression. Our
study results suggest that family physicians should
routinely screen for depression and anxiety for

those who present with complaints of headache and
other pain symptoms.
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