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Depression affects the lives of a substantial number 
of persons in the United States and their families. The 
National Comorbidity Survey (NCS), a diagnostic 
screening study conducted between 1990 and 1992, 
estimated the 30-day prevalence of a major depressive 
episode at 4.9% for US adults between the ages of 15 
and 54.1 That prevalence has remained fairly constant.
The National Comorbidity Survey Replication (NCS-
R), conducted in 2001–2002, found the 12-month preva-
lence of depression among US adults ages 18 and above 
to lie between 5.2% and 7.6%.2,3 In a 2002–2003 survey, 
the WHO World Mental Health Survey estimated that 
9.6% of US adults suffer from mood disorders, includ-
ing depression.4 

Rural residents are more likely than their urban peers 
to experience circumstances, conditions, and behaviors 
that challenge health and may increase the prevalence 
of depression. These include a greater likelihood of 

reporting fair or poor health, physical inactivity, heavy 
alcohol consumption, and fewer regular dental visits.5,6 
Rural residents are more likely to live in poverty than 
urban residents; poverty is associated with more mor-
bidity.7-9 

Rural medical care is largely provided by general-
ists; two of every five physicians practicing in small 
towns are family physicians (41%).10 Rural residents 
commonly have less access to primary health care, 
specialists, health-related technologies, and other health 
and social services than persons in urban areas.11-14 The 
proportion of counties that are whole-county shortage 
areas for mental health professionals increases from 
37% among large rural counties adjacent to metropoli-
tan areas to 76% among isolated small rural counties.15  
Thus, it may be difficult to obtain specialist care for 
depressed persons living in rural areas, and mental 
health specialists to whom generalist physicians can 
refer persons with depression are limited.

The purpose of our research was to examine the 
prevalence of depression in rural adults and to compare 
it to that among urban populations. A better understand-
ing of the proportion of the population that experiences 
depression is needed to assess the likely demand for 
physicians to screen, treat, and refer for depression. 
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Background and Objectives: Rural populations experience more adverse living circumstances than 
urban populations, but the evidence regarding the prevalence of mental health disorders in rural areas 
is contradictory. We examined the prevalence of depression in rural versus urban areas. Methods: We 
performed a cross-sectional study using the 1999 National Health Interview Survey (NHIS). In face-
to-face interviews, the NHIS administered the Composite International Diagnostic Interview Short 
Form (CIDI-SF) depression scale to a nationally representative sample of 30,801 adults, ages 18 and 
over. Results: An estimated 2.6 million rural adults suffer from depression. The unadjusted prevalence 
of depression was significantly higher among rural than urban populations (6.1% versus 5.2% ). After 
adjusting for rural/urban population characteristics, however, the odds of depression did not differ 
by residence. Depression risk was higher among persons likely to be encountered in a primary care 
setting: those with fair or poor self-reported health, hypertension, with limitations in daily activities, 
or whose health status changed during the previous year. Conclusions: The prevalence of depression 
is slightly but significantly higher in residents of rural areas compared to urban areas, possibly due 
to differing population characteristics.
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Previous work on geographic differences has yielded 
mixed findings. Both the NCS and the NCS-R found 
no differences in prevalence of depression between 
rural and urban areas,1,2,16 while Canadian work found 
depression to be less prevalent in rural areas.17 How-
ever, because rural residents make up only about 20% 
of the population, and depression is only found in a 
small subset of individuals, previous studies may have 
lacked sufficient statistical power to detect differences. 
The present research addresses this limitation by using 
the 1999 National Health Interview Survey (NHIS), a 
considerably larger data set, to examine rural-urban 
differences. We also examine individual characteristics 
associated with a positive screen for depression.

Methods
Survey Methods

We conducted a cross-sectional examination of the 
prevalence of depression using data from the 1999 
NHIS. The NHIS is a face-to-face survey conducted 
annually by the National Center for Health Statistics 
of the Centers for Disease Control and Prevention. It 
yields data representative of the noninstitutionalized, 
civilian adult US population. 

The 1999 NHIS administered the Composite Inter-
national Diagnostic Interview Short Form (CIDI-SF) 
depression scale to 30,801 respondents ages 18 and 
older. 1999 is the most recent year in which such screen-
ing was conducted and for which results are available 
in public use data. The survey was administered in 
Spanish in households where that was the primary 
language. The CIDI has been used to estimate the 
prevalence of mental health diagnoses in the United 
States,1,18 Canada,17,19 and internationally.4 Canadian 
research found the CIDI-SF to have a sensitivity of 
98.4% and a specificity of 72.4% when compared to 
clinical judgment;20 researchers have suggested that 
the CIDI-SF tends to overestimate the prevalence of 
depression.21 The negative predictive value of the CIDI-
SF, given a true population prevalence of 5% through 
9%, exceeds 99%. The positive predictive value would 
be 16% for a true prevalence of 5% and 26% for a true 
prevalence of 9%. 

Definition
Depression was defined as positive screening 

value for the CIDI-SF, acknowledging the limitations 
described above.22 Rural residence was defined as 
residence in an area outside a metropolitan statistical 
area (MSA), with counties within a MSA being urban. 
Further differentiation within rural, for example, com-
paring isolated small counties to larger rural counties, 
was not possible with the NHIS public use data set. 

Because the prevalence of depression is known to 
vary across personal characteristics,23,24 we exam-
ined data on demographic characteristics of the rural 
population. Race/ethnicity used the NHIS categories 

of Hispanic, non-Hispanic white (hereafter, white), 
non-Hispanic Black (hereafter, African American), and 
“other.” Other demographic characteristics examined 
were gender and age. Individual health characteristics 
included current health status, change in health status 
in the past year, limitations in activities (any/none), 
obesity (body mass index calculated from self-reported 
height and weight), and the presence of a diagnosis of 
diabetes, hypertension, or asthma. English fluency, edu-
cation (less than high school versus graduation), marital 
status (married versus other), employment status, and 
income were categorized as resources available to the 
individual. Because the research focus was depression 
prevalence, rather than treatment, we did not include 
health insurance among personal resources examined 
for an association with depression.

Data Analysis
All analyses were carried out in SAS-callable SU-

DAAN Release 8.0.0, to take into consideration the 
complex sample design of the NHIS, which involves 
stratification, clustering, and multistage sampling (SAS 
Institute, Inc, Cary, NC; RTI International, Research 
Triangle Park, NC). Chi-square tests were used to 
assess bivariate differences in prevalence. Logistic re-
gression was used to determine the effects of residence 
on the probability of a positive screen for depression, 
holding other characteristics of the respondent constant. 
Our multivariable analysis used two models. In the first 
model, we controlled only for demographic character-
istics (residence, race, gender, and age). In the second 
model, we added health and resource variables. 

 To determine whether the effects of race were dif-
ferent for rural rather than urban residents, we tested 
for interaction effects; none were found at α=.05. 

Results
Population Characteristics

Adults sampled by the 1999 NHIS, reflecting the US 
population, principally lived in urban counties (78.7%). 
The rural population contained a larger white majority 
(85.0%) than did the urban population (71.8%). African 
Americans formed the largest rural minority group 
(7.7%), followed by Hispanics (4.7%) and persons of 
“other” race (2.7%). The rural population contained a 
higher proportion of adults over age 50. 

Rural residents were more likely to report that they 
had poor health status, worsening health status, activ-
ity limitations, and chronic disease than were urban 
residents (Table 1). However, a greater proportion of 
the rural population had a BMI of 30 or higher. Rural 
populations had fewer personal resources, with a higher 
proportion of residents who had not completed high 
school, lived in or near poverty, and were unemployed. 
Other characteristics of the adult US population are 
presented in Table 1. 
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Table 1

Characteristics of Rural and Urban Adults, 1999 National Health Interview Survey

Total
n=30,801, N=199,617,483

% (SE)

Rural
n=6,227, N=42,518,114

% (SE)

Urban
n=24,574, N=157,099,369

% (SE)

P Value for Rural-
Urban Comparison

Demographics

Race/ethnicity
Hispanic
White
African American
Others

10.27 (0.27)
74.64 (0.40)
11.25 (0.29)
3.84 (0.18)

4.66 (0.66)
85.00 (1.01)
7.67 (0.85)
2.66 (0.38)

11.79 (0.29)
71.83 (0.43)
12.22 (0.29)
4.15 (0.20) <.0001

Gender
Male
Female

47.87 (0.34)
52.13 (0.34)

48.28 (0.68)
51.72 (0.68)

47.76 (0.39)
52.24 (0.39) .5127

Age categories
18–34
35–49
50–64
≥ 65

32.04 (0.38)
31.96 (0.33)
19.73 (0.26)
16.27 (0.27)

30.28 (0.93)
30.44 (0.67)
21.14 (0.56)
18.14 (0.63)

32.52 (0.41)
32.37 (0.38)
19.35 (0.30)
15.76 (0.31) .0001

Health Status

Current health status
Excellent to very good
Good
Fair to poor

64.66 (0.38)
24.19 (0.30)
11.15 (0.22)

56.53 (0.96)
28.42 (0.73)
15.05 (0.57)

66.86 (0.40)
23.05 (0.33)
10.09 (0.23) <.0001

Health status compared 
to past 12 months
Better
Worse
Same

17.29 (0.29)
7.52 (0.18)

75.19 (0.32)

16.87 (0.57)
9.28 (0.40)

73.85 (0.69)

17.41 (0.33)
7.04 (0.20)

75.56 (0.36) <.0001

Obesity status (kg/m2)
BMI<25
BMI 25-29
BMI >=30

43.63 (0.35)
35.26 (0.32)
21.11 (0.29)

41.33 (0.84)
35.01 (0.61)
23.66 (0.68)

44.25 (0.38)
35.33 (0.37)
20.42 (0.32) .0001

Diabetes
Yes
No

5.43 (0.15)
94.57 (0.15)

6.46 (0.35)
93.54 (0.35)

5.16 (0.17)
94.84 (0.17)

.0009

Hypertension
Yes
No

22.58 (0.29)
77.42 (0.29)

25.76 (0.67)
74.24 (0.67)

21.73 (0.32)
78.2790.32)

<.0001

Asthma
Yes
No

8.49 (0.19)
91.51 (0.19)

9.32 (0.40)
90.68 (0.40)

8.27 (0.21)
91.73 (0.21)

.0228

Limitations to activities
Yes
No

28.08 (0.35)
71.92 (0.35)

34.00 (1.02)
66.00 (1.02)

26.47 (0.35)
73.53 (0.35)

<.0001

Resources

Education
≥ High school
< High school

82.13 (0.30)
17.87 (0.30)

77.64 (0.69)
22.36 (0.69)

83.35 (0.34)
16.65 (0.34) <.0001

Income
$20,000 or more/year
Less than $20,000
Missing

75.06 (0.37)
19.92 (0.34)
5.03 (0.18)

68.28 (0.96)
26.88 (0.95)
4.84 (0.43)

76.89 (0.39)
18.03 (0.35)
5.08 (0.19)

<.0001

Marital status
Married
Not married

58.60 (0.41)
41.40 (0.41)

62.43 (0.96)
37.57 (0.96)

57.56 (0.45)
42.44 (0.45) <.0001

Employment
Employed
Not employed

65.60 (0.38)
34.40 (0.38)

61.04 (0.89)
38.96 (0.89)

66.83 (0.43)
33.17 (0.43) <.0001

Language of interview
Fluent in English
Not fluent in English

95.72 (0.18)
4.28 (0.18)

98.35 (0.48)
1.65 (0.48)

95.00 (0.19)
5.00 (0.19) <.0001

n—unweighted observations, N—population estimate
SE—standard error
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Table 2

Unadjusted Prevalence of a Positive Depression 
Screen Among Adults, 1999 NHIS

Unweighted
observations: 30,801

Unadjusted Prevalence, Positive 
Screen for Depression

Percent SE P Value

Demographics

Residence Rural 6.11 0.36 .0171

Urban 5.16 0.17

Race Hispanic 4.20 0.34 .0081

Non-Hispanic white 5.55 0.19

African American 5.26 0.41

Non-Hispanic others 5.18 0. 73

Gender Male 3.64 0.18 <.0001

Female 6.95 0.22

Age 18–34 5.62 0.29 <.0001

35–49 6.23 0.26

50–64 5.67 0.37

65+ 2.79 0.25

Health status

Perceived health Excellent, very good 3.33 0.14 <.0001

Good 6.91 0.35

Poor, fair 13.83 0.63

Health status change Same  3.54 0.84 <.0001

Worse 17.20 0.16

Better 8.16 0.48

Obesity BMI <25 5.21 0.23 .0004

BMI 25–29 4.70 0.24

BMI >30 7.02 0.35

Diabetes Yes 7.80 0.74 <.0001

No 5.18 0.15

Hypertension Yes 7.23 0.37 <.0001

No 4.82 0.17

Asthma Yes 9.83 0.60 <.0001

No 4.95 0.15

Limitations to 
activities

Limited 10.41 0.36 <.0001

Not limited 3.40 0.14

Resources

Education Not high school 
graduate

5.30 0.17 .2335

High school graduate 5.38 0.15

Income Less than $20,000 8.11 0.33 <.0001

$20,000 or more 4.76 0.18

Missing 4.49 0.54

Employment Unemployed 6.70 0.27 <.0001

Employed 4.66 0.19

Marital status Not married 7.38 0.26 <.0001

Married 3.95 0.19

Language Not fluent in English 3.42 0.40 <.0001

Fluent in English 5.41 0.16

NHIS—National Health Interview Survey
SE—standard error
BMI—body mass index

Unadjusted Prevalence of Depression 
A total of 2.6 million rural adults 

screened positive for depression, with an 
unadjusted prevalence significantly higher 
among rural than among urban popula-
tions (6.1% versus 5.2%, P=.0171) (Table 
2). Rural and urban residents scoring posi-
tive for depression were equally likely to 
report that their symptoms interfered “a 
lot” with their life or activities (46.7% ru-
ral, 44.3% urban, P=.4101). Among rural 
adults, the prevalence of depression did 
not vary significantly with race/ethnicity 
(P=.4332, data not shown).

Across all US residents, however, not 
limited to rural residents, the prevalence 
of depression did vary with race/ethnicity, 
with whites having the highest prevalence 
and Hispanics the lowest (Table 2). Other 
factors significantly associated with a 
positive screen for depression included 
female gender and age below 65. Health 
factors associated with depression were 
generally those that might be anticipated: 
prevalence was higher among persons 
in fair to poor health, who experienced 
limitations in daily activities, or who 
reported having a diagnosis of diabetes, 
hypertension, or asthma. Persons who 
reported a change in health during the past 
12 months, whether an improvement or a 
decline, were also more likely to screen 
positive. Persons having a BMI lower than 
25 (normal or underweight) or greater 
than 29 (obese) were more likely to have 
symptoms of depression than persons in 
the 25–29 (overweight) category. Resource 
characteristics associated with depression 
included having an annual family income 
of less than $20,000, being unemployed, 
being unmarried, or being English fluent 
(versus not fluent). In general, the fac-
tors associated with depression were the 
same in rural and urban areas (data not 
shown). 

Multivariable Analysis 
In the multivariable model limited to 

residence, gender, race, and age, rural resi-
dents had higher odds for depression than 
did urban residents (odds ratio [OR]=1.19, 
confidence interval [CI]=1.03 –1.38) 
(Table 3). However, when health and 
resource characteristics were held equal, 
rural residence was no longer significantly 
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Table 3

Adjusted Odds for a Positive Depression Screen Among Adults, 1999 NHIS

Demographic Characteristics Only
Demographics Plus Health 

and Resource Variables

Unweighted Observations 30,801 28,193

Odds Ratio
95% Confidence

Interval Odds Ratio
95% Confidence

Interval

Demographics

Residence Rural 1.19 1.03–1.38 0.97 0.82–1.13

Urban —

Race Hispanic 0.72 0.60–0.88 0.71 0.57–0.89

Non-Hispanic white — — 

African American 0.90 0.75–1.07 0.60 0.49–0.74

Non-Hispanic others 0.89 0.66–1.20 0.88 0.63–1.24

Gender Male 0.49 0.44–0.55 0.54 0.48–0.61

Female — — 

Age 18–34 2.27 1.83–2.83 6.78 5.16–8.91

35–49 2.50 2.07–3.02 6.43 5.02–8.24

50–64 2.21 1.74–2.81 3.87 2.95–5.08

65+ — — 

Health status

Perceived health Excellent, very good —

Good 1.81 1.54–2.12

Poor, fair 2.74 2.25–3.34

Health status change Same —

Worse 2.85 2.38–3.43

Better 2.01 1.71–2.37

Obesity BMI <25 —

BMI 25–29 0.98 0.85–1.14

BMI >30 1.00 0.84–1.19

Diabetes Yes 0.90 0.70–1.15

No —

Hypertension Yes 1.33 1.12–1.59

No —

Asthma Yes 1.17 1.00–1.38

No —

Limitations to
activities

Limited 2.31 1.95–2.72

Not limited —

Resources

Education Not high school
graduate

0.90 0.75–1.07

High school graduate —

Income Less than $20,000 1.12 0.96–1.31

$20,000 or more —

Missing 0.78 0.55–1.12

Employment Unemployed 1.22 1.03–1.44

Employed —

Marital status Not married 1.92 1.67–2.21

Married —

Language Not fluent in English 0.80 0.58–1.09

Fluent in English —

— Indicates reference value. 

NHIS—National Health Interview Survey
BMI—body mass index
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associated with depression (OR=0.97, CI= 0.82–1.13). 
Hispanic ethnicity was associated with reduced risks 

for depression in both models (Table 3), with little 
change when health and resources were held constant. 
African Americans did not differ from whites in the 
first model, which included only demographics (OR= 
0.90, CI=0.75–1.07). When differences in health status 
and resources were held constant, however, African 
Americans were found to be at reduced risk for depres-
sion (OR=0.60, CI=0.49–0.74). Women had increased 
odds for depression in both models. Age effects were 
significant in both models but were accentuated when 
health and resource considerations were held equal. 
Younger adults had markedly higher odds for depres-
sion than those over age 65. 

Poorer self-perceived health was associated with 
higher odds for a positive screen for depression, as was 
activity limitation. Any health status change, whether 
positive or negative, was associated with higher odds 
for depression when compared to health that had stayed 
the same across the past year. Reported diabetes or 
asthma were not significant in multivariable analysis; 
hypertension, however, remained associated with de-
pression (Table 3). 

Education, income, and language were not associated 
with the odds of depression (Table 3). Persons who were 
unemployed had higher odds for depression than those 
who reported employment. Individuals who were not 
married had higher odds for depression than did mar-
ried persons (Table 3). 

Discussion
Depression Is More Prevalent in Rural Areas, 
Lower Among Minorities  

We found the prevalence of depression, as measured 
by the CIDI-SF, to be slightly but significantly higher 
among residents in rural than in urban areas. This find-
ing is consistent with research showing higher rates of 
suicide in the rural US.25 The large dataset used for this 
study may account for the difference between our find-
ings and those of earlier studies that showed no rural-
urban differences.2 Increased prevalence among rural 
persons did not appear to result from rural residence 
itself, however, since residence was not independently 
associated with depression once health and resource 
factors were held constant. Rather, people in rural 
areas were more likely to have characteristics that are 
strongly associated with depression, including poor 
health status, chronic disease, and poverty. 

The present paper adds to the evidence regarding 
depression within minority populations, which have 
variously found Hispanics and African Americans to 
be at lower2,26 or higher23 risk for depression. Hispanics 
were found to be at lower risk for depression in both 
unadjusted and multivariable analysis. The large sample 
used by the present study, coupled with the fact that the 

1999 NHIS was administered in Spanish if the respon-
dent preferred, may account for differences between our 
results among Hispanics and previous findings of no 
difference between Hispanics and whites.2 We found 
that African Americans did not differ from depression 
at higher rates than whites when only demographic 
considerations were considered but were at reduced 
risk for depression when health and resources, generally 
less advantageous among minorities, were added to the 
analysis. This is consistent with recent research.26 

Depression and Primary Care
Several health and diagnostic factors were associ-

ated with a positive screen for depression. The odds 
for a positive screen for depression were higher among 
persons with less than “excellent” self-reported health, 
persons with limitations in daily activities, and persons 
whose health status had changed during the past year. 
Even with these subjective health characteristics held 
constant, persons reporting hypertension were more 
likely to test positive for depression than were persons 
without hypertension. Correlations between depression 
and hypertension, as well as other forms of cardiovas-
cular disease, have been noted previously.27 A similar 
pattern was not found for diabetes or asthma, the other 
chronic conditions explored.  All conditions were more 
prevalent among rural populations (Table 1). 

The adjusted odds of depression were notably higher 
in younger adults than in older adults. Other research 
has found a higher prevalence of emotional disorders 
in younger adults than in older adults.28 The screening 
instrument may be less sensitive for older adults. The 
need to improve mental health screening for older adults 
among primary care physicians has been noted previ-
ously.29 The higher odds of depression among younger 
adults may be attributable to both true prevalence 
differences and screening artifacts; however, this area 
warrants further research. 

Given that rural individuals’ first contact and sub-
sequent treatment30 may involve local physicians, it is 
essential that these clinicans be equipped to refer or 
treat appropriately.  The present study could not address 
adequacy of treatment for depression, and previous 
research has yielded contradictory findings regarding 
care received by rural residents. Consistent with short-
ages of specialist personnel, people living in rural areas 
are less likely to receive specialized mental services 
than those in urban areas.31 Increases in the distance 
traveled for care among rural residents are associated 
with a decreased likelihood of guideline-concordant 
treatment, which requires patient commitment as 
well as practitioner action.32 County-level analysis has 
linked prescribing of outdated depression medication 
to suicide rates.33 Perplexingly, a detailed analysis of 
treatment received by persons identified as depressed 
through screening found no rural-urban differences in 
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quality of treatment but still documented higher hospi-
talization risks among rural persons with depression.34 
Rural residents with mental needs have been found 
to have both higher hospitalization rates and higher 
physician visit rates than those living in urban areas.35 
The latter two studies suggest a pattern of high need 
with few resources available to provide interventions 
for depression short of hospitalization.

While earlier analysis suggested no difference in 
overall quality between rural and urban residents re-
ceiving care for depression, recent work has suggested 
that generalist physicians are less likely than mental 
health specialists to provide care that meets current 
recommendations. About half (52%) of persons with 
major depression visiting mental health specialists 
received “minimally adequate” care, defined as appro-
priate pharmacotherapy (antidepressants for at least 2 
months plus more than four visits) or psychotherapy (at 
least eight visits with a professional, averaging at least 
30 minutes each).36 In the general medical sector, the 
proportion receiving adequate care dropped to 14.2%. 
However, it remains possible that patients who plan to 
be more engaged in care disproportionately seek out 
specialist practitioners. 

Limitations
Our study is limited by reliance on self-reported 

symptoms elicited with a screening instrument, rather 
than clinical diagnosis. Not all persons screening posi-
tive for depression will require treatment.37 As noted 
in the methods section, the CIDI-SF may overestimate 
the prevalence of depression in a general population. 
Further, “rural” in the NHIS is not subdivided to reflect 
differences between communities close to urban pro-
viders and isolated, small rural places. The exception-
ally large size and representative nature of the data set, 
however, were felt to balance these disadvantages.  

Conclusions
The association between poor health and a positive 

screen for depression suggests that family physicians 
are likely to encounter patients needing depression 
care. Rural physicians need to develop ways to meet 
this challenge. For example, rural physicians could 
attempt to delegate initial psychosocial screening to 
nonphysician staff, thus identifying patients with de-
pression while conserving physician time. In addition, 
rural physicians could work with community agencies 
to identify alternative resources to help their patients in 
areas with few mental health specialists, ranging from 
work with the faith community through telemedicine 
links for group counseling. Finally, community-
oriented family physicians need be involved in chang-
ing the communities in which they serve by developing 
linkages within and outside the community that can 
bring adequate, evidence-based care for depression to 
rural residents. 
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