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ABSTRACT
Introduction: Rural residents are at higher risk
for a depressive disorder than their non-rural
counterparts. Recent research has indicated
that co-morbidities are also associated with depression. Health service deficits (HSDs) is an
analytic concept that facilitates the examination
of how a population uses health services relevant to their condition. A HSD is present when,
over the preceding 12 months, an individual has
had no health insurance, no specified health
care provider, deferred medical care due to cost,
or did not have a routine medical exam. Research has shown a high prevalence of HSDs in
populations with individual chronic conditions.
No study that we know of has examined if there
is an association between the constellation of
chronic conditions of depression and the comorbidities of asthma, arthritis, and diabetes,
with HSDs. Methods: 2011 Behavioral Risk Factor Surveillance Survey (BRFSS) data were analyzed to identify important dimensions of the
epidemiology of depression by ascertaining
whether there were differences in the prevalence
of health service deficits in rural versus nonrural adults with depression and at least one
additional chronic disease (arthritis, asthma, or
diabetes). Data analyses entailed both bivariate
and multivariate techniques. All analyses were
performed on weighted data. Results: Logistic
regression analysis performed using the presence of at least one HSD as the dependent
variable yielded that for US adults with lifetime
depression those who were African American,
Hispanic and other/multiracial in comparison to
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Caucasian had higher odds of having at least
one health service deficit. Low socioeconomic
status (SES) and middle SES in comparison to
high SES were also risk factors for US adults
with lifetime depression having at least one HSD.
Rural residency in comparison to non-rural residency also emerged as an independent risk
factor (for US adults with lifetime depression
having at least one HSD. Chronic disease, however, emerged as protective against US adults
with lifetime depression having at least one
health service deficit. Conclusions: This study
demonstrated that race/ethnicity, SES, and rural
residency are important predictors of health
service deficits for individuals with a lifetime
diagnosis of depression while having one or
more chronic conditions for these same individuals was protective.
Keywords: Health Service Deficits for Depression
and Other Co-Morbidities; BRFSS Surveillance
Data

1. INTRODUCTION
Major Depressive Disorder (MDD) continues to be a
significant source of disability on a global level. In 1990
MDD was ranked 15th in global disability-adjusted life
years, in 2010 it moved up in rank to 11th [1]. Over that
time frame the global years lived with disability due to
MDD has increased 37% (46,139 in 1990 to 63,179 in
2010) [2]. Within the United States, MDD has remained
the second leading cause of years lived with disability [2].
Targeting needed resources to minimize the disability
due to MDD requires a clear understanding of the patterns of disease expression and patient access and use of
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care.
Across the US there are disparities in mental health
care. Rural residency increases the burden of mental
health care due to disparities in practitioners and a lack
of coordinated care [3]. Specific to MDD, rural residents
are at higher risk for a depressive disorder and nearly
three quarters of rural residents have never accessed
mental health services because of a lack of resources as
well as perceived and real stigma [4]. Shortages of psychiatrists and other core mental health care providers have
continued to be problematic since 2004 [5]. Even when
resources exist, their ability to address mental health in a
comprehensive manner may be limited. For example, in
the few rural communities with inpatient psychiatric services, those units more often are designed to treat geriatric populations rather than providing general adult psychiatric services [6]. When existing rural inpatient units
close, patients often have to travel anywhere from 30 to
160 miles for outpatient services [6]. Stereotypes and
misconceptions of mental health care provision remain
high and are an additional influence on resource utilization. It has been shown that the general public, mental
health providers, and rural community leaders show limited degrees of consensus on treatment issues, priorities
and policies [7].
Social factors and a declining economy are additional
components of medical and mental health care disparities.
Living without medical insurance in the United States
and having poor health significantly increases one’s risk
for bankruptcy, particularly when work days are lost due
to illness [8]. Bankruptcy in turn has been linked to a
new onset of MDD [9]. In addition to economic and
geographic factors that contribute to limited care for depression, an individual’s physical health, race and gender
also affects receipt of care. Women are more likely to
seek and receive care for depression than men and depressed women are more likely to see a medical provider
than women who are not depressed [10].
Recent research has indicated that chronic disease
co-morbidities are also associated with depression. When
assessing the prevalence of depression in patients with
osteoarthritis, Rosemann, et al. (2007) found that almost
20% of men and 19% of women had moderately severe
depression as measured by the PHQ-9 [11]. Others have
noted that asthma is associated with depression and that
there is an increased mortality rate in depressed patients
with asthma [12]. Furthermore, research has yielded that
depression affects about 20% to 25% of adults with diabetes, nearly twice as many as the general medical population; and that diabetes and coexisting depression have
higher all-cause mortality relative to non-depressive diabetic patients [13].
Health service deficits (HSDs) is an evolving analytic
concept for use in health service-related research [14]
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that facilitates the examination of how a group or population might use health services relevant to their condition. A HSD is present when, over the preceding 12
months, an individual has had no health insurance, no
specified health care provider, deferred medical care due
to cost, or did not have a routine medical exam [14]. Using this metric, it has been demonstrated that there is a
high prevalence of HSDs in populations with individual
chronic conditions such as depression, arthritis and
asthma [11-14].
While individual studies have examined HSDs with
the distinct chronic conditions of depression, asthma, and
arthritis, no studies that we know of have examined if
there is an association between a constellation of chronic
conditions of depression and the co-morbidities of asthma, arthritis, and diabetes, with HSDs. The purpose of
this study was to ascertain the prevalence of HSDs in US
adults with a self-reported health care provider diagnosis
of lifetime depression with at least one additional comorbidity (asthma, arthritis or diabetes) and to explore
whether rural residents experienced greater health service deficits than non-rural residents. By analyzing data
from the Behavioral Risk Factor Surveillance System
(BRFSS), a large national surveillance database, this
study sought to fill in an important epidemiological gap
regarding HSDs. Furthermore, examining data collected
by a large national surveillance system such as BRFSS
allows for an analysis that incorporates an array of covariates not available from clinically-based data alone.
Identifying potential gaps in service for adults with lifetime depression with at least one additional chronic condition is useful for developing targeted strategies for
those in need of care and not receiving it.

2. METHODS
2011 BRFSS data were analyzed to identify important
dimensions of the epidemiology of depression by ascertaining whether there were differences in the prevalence
of health service deficits in rural versus non-rural adults
with self-reported lifetime depression and at least one
additional chronic disease (arthritis, asthma, or diabetes).
BRFSS is the largest surveillance system in the world
[15]. BRFFS data are collected using a random-digit dial
telephone survey targeting adults 18 through 99 years of
age. These data are collected under the guidance of the
Centers for Disease Control and Prevention (CDC) in
collaboration with all US states and most US territories.
Once collected, BRFSS data are weighted by state or
territory to represent the US adult population. BRFSS
data are cross-sectional and are focused on health risk
factors and behaviors, health service variables, as well as
chronic diseases and/or conditions. A detailed description
of the survey design and sampling measures can be
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found elsewhere [15].
For this analysis, the population of interest was US
adults identified as having at some point in time been
diagnosed with depression by a health care provider—
referred to as self-reported lifetime depression. Respondents were asked: Were you ever told (by a health care
provider) that you have a depressive disorder, including
depression, major depression, dysthymia, or minor depression? Inclusion criteria entailed responding yes to
this question. Those responding no, don’t know, or refused to answer were excluded from the analysis. The
validity of such self-report methods has been confirmed
in a previous study using the Structured Clinical Interview for DSM-IV (SCID-1).
All analyses were performed on weighted data as is
recommended by the CDC. The weighting, calculated by
the CDC, used the most recently available census data to
provide a stratified representation of the nation’s noninstitutionalized population.
In the analyses, presented here a number of variables
were either re-coded or computed. All re-coding entailed
collapsing categories and removing the responses don’t
know and refused. The following variables were computed: health service deficits, socioeconomic status (SES),
chronic disease index, and race/ethnicity.
Health service deficits, the primary dependent variable,
was computed from the response categories of a number
of four different variables (health insurance status, personal healthcare provider, deferment of medical care because of cost, routine medical exam). These variables
were chosen because they all impact how individuals
interact with and access the health care system. The specific response categories were: did not have health insurance, did not have a healthcare provider, deferred
medical care because of cost, and did not have a routine
medical exam, all within the last 12 months. Having one
or more of these constituted having a health service deficit.
SES, also a computed covariate, was one of the primary independent variables. According to the World
Health Organization (WHO), SES is one of the strongest
determinants of health [17]. While SES is a commonly
used term in analyses across disciplines (e.g., sociology,
social epidemiology, social psychology), many have
noted that no general consensus exists about how to either define or measure the construct [18-20]. Typically
SES refers to a combination of household income and
other social measures such as attained educational level
indexed into a single variable [18]. The most important
purpose of SES is to provide a means for comparing
relative position with regard to others. Almost always,
SES is computed as a three-level variable (i.e., low, middle, and high) [20]. Others have noted that various measures of SES are not interchangeable and that each one
Copyright © 2013 SciRes.

assesses a different aspect of SES that reflects the intent
and approach of the investigator [20]. In the current study,
SES is comprised of two categorical variables: education
and income. In keeping with convention, data categories
from each of these individual variables were coded as
low, mid-range, or high and numbered 1, 2 or 3 respectively. The variables with numbered factors or categories
were then added together to create the composite variable of SES. Categories for education included: low =
less than high school (coded as 1), mid-range = high
school graduate (coded as 2), and high = at least some
college (coded as 3). Categories for income were, low =
<$25,000 (coded as 1), mid-range = $25,000 - <$50,000
(coded as 2), and high = >$50,000 (coded as 3). The possible range for the SES variable was 2 - 6 points. Subsequently, these points were indexed in the following manner: low = 2 - 3 points, mid-range = 4 - 5 points and high
= 6 points. These cut-points were purposive. For the lowest range of the index, 2 points were the floor (smallest
possible point assignment), for the mid-range of the index, 4 points was the floor and for the high range of the
index, 6 points was the floor. Any points below the floor
for the mid-range were assigned to the lowest index
category just as any points below the floor for the highest
index category were assigned to the mid-range index
category.
The variable chronic disease index (CDI), was constructed from the responses to three survey questions
regarding whether or not the survey respondent had arthritis, lifetime asthma, and/or diabetes. These three diseases were chosen because earlier research has indicated
a significant association between each of them and depression. Respondents with the specific disease or conditions were coded 1 and those without the disease or
condition were coded 0. The variables were then added
together to create the composite variable of CDI. The
possible range for this variable was 0 - 3 and the final
re-coding for this analysis was 0 = no chronic disease
and 1 = at least one chronic disease.
The race/ethnicity variable was calculated from participant responses to two separate survey questions—one
regarding race and the other regarding Latino/Hispanic
ethnicity. All race/ethnicity categories were computed as
mutually exclusive entities: Caucasian, African American,
Hispanic, and other/multiracial. All respondents who
chose white as their racial classification were coded as
Caucasian; those who chose black as their racial classification were coded as African American. Respondents
who chose other racial classifications including more
than one race were coded as Other/multiracial. If respondents identified themselves as Hispanic or Latino,
they were classified by that ethnic category regardless of
any additional racial classification.
This study used the Metropolitan Statistical Area
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(MSA) variable included in BRFSS to define geographic
locale. MSA was re-coded by collapsing categories into
those of rural and non-rural. Rural residents were defined
as persons living either within an MSA that had no city
center or outside an MSA. Non-rural residents included
all respondents living in a city center of an MSA, outside
the city center of an MSA but inside the county containing the city center, or inside a suburban county of the
MSA.
Data analyses entailed both bivariate and multivariate
techniques as well some geographic information system
(GIS) analysis. Bivariate analyses were performed to
examine: 1) depression status (lifetime depression vs. no
depression) by demographic and health-related covariates; and 2) demographic and health-related characteristics by health service deficits (at least one HSD vs. no
HSD) for US adults with a health care provider diagnosis
of depression. Multivariate logistic regression analysis
was performed using HSDs (at least one health service
deficit) as the dependent variable controlling for SES,
race/ethnicity, CDI, and geographic locale. Adults with
lifetime depression constituted the population examined.
Additionally, the data were used to generate two different
maps of the US. The first map generated displays by US
state the prevalence of HSDs for US adults with depression and at least one additional chronic condition;
the second displays the prevalence of lifetime depression
in US adults by state.
For all statistical analyses, alpha was set at p < 0.05.
Statistical Package for Social Scientists (SPSS, IBM,
Chicago, IL version 19.0) was used to complete all statistical analyses performed for this study. ArcMap 10.0
was used for the GIS analysis. Human subject approval
was sought and received from Essentia Health’s Institutional Review Board (IRB).

3. RESULTS
Demographic and health related characteristics of US
adults by depression status (have lifetime depression vs.
no depression diagnosis) are presented in Table 1. A
higher percentage of US adults with lifetime depression
had at least one HSD when compared to those without a
diagnosis of depression (53.2% vs. 49.2%). Among the
HSDs, twice as many adults with lifetime depression
deferred medical care because of cost when compared to
those without a diagnosis (30.3% vs. 14.0%). A significantly higher percentage of adults with depression were
also low SES (53.7% vs. 38.8%), rural residents 21.9%
vs. 19.1%), female (63.3% vs. 49.0%), not employed and
not looking for employment (46.6% vs. 33.7%), and had
at least one additional chronic disease (arthritis, asthma,
and/or diabetes) (58.1% vs. 33.9%).
Table 2 presents the demographic and health-related
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characteristics of the population of US adults with lifetime depression by whether or not they had at least one
health service deficit. A higher percentage of this population of adults who had at least one health service deficit
were also low SES, rural, 44 years and younger, unmarried and not living with a partner, physically inactive,
and had at least one chronic disease.
Table 3 displays the results of a logistic regression
analysis performed using the presence of at least one
HSD as the dependent variable with the covariates of
race/ethnicity, SES, CDI, and geographic locale entered
into the model. This analysis included only the subpopulation of US adults with lifetime depression. The
results yielded that for US adults with lifetime depression those who were African American (1.087, 95% CI =
1.083, 1.090), Hispanic (1.420, 95% CI = 1.416, 1.424)
and other/multiracial (1.620, 95% CI = 1.614, 1.625) in
comparison to Caucasian had higher odds of having at
least one health service deficit. Low SES (2.963, 95% CI
= 2.954, 2.971) and middle SES (1.585, 95% CI = 1.581,
1.590) in comparison to high SES were also risk factors
for US adults with lifetime depression having at least one
HSD. Rural residency (1.043, 95% CI = 1.041, 1.045) in
comparison to non-rural residency also emerged as an
independent risk factor (albeit modestly) for US adults
with lifetime depression having at least one HSD. CDI,
however, emerged as protective (0.653, 95% CI = 0.651,
0.654) against US adults with lifetime depression having
at least one health service deficit.
By state the prevalence range for HSDs for US adults
with lifetime depression and at least one chronic disease
from a constellation of specific conditions was 33.50% to
62.13%. Figure 1 displays the prevalence data in quartiles on a map of the US. While only three states have
prevalence rates in the lowest or first quartile, 15 states
plus the District of Columbia constituted the second
quartile, 17 states the third, and 15 states made-up the
prevalence rates of the fourth quartile. With few exceptions, the majority of the states within the highest prevalence range were all from the western half of the United
States. California was one exception as were Mississippi
and Alabama.
Figure 2 displays by US state the quartile ranges of
the prevalence of lifetime depression in US adults calculated from the 2011 BRFSS data. Prevalence ranges from
a low of 10.60% to a high of 24.40%. Two states constituted the lowest quartile and nine the highest. There were
20 states in the second quartile and 17 in the third.

4. DISCUSSION
The aim of this analysis was to determine whether
chronic comorbidities and other covariates were independently associated with health service deficits among
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Table 1. Depression by demographic and health-related characteristics 2011 BRFSS data (weighted n = 232,562,614).
Variable
Health insurance
Health care provider
Health care deferment because
of cost
Last routine check-up
Health service deficit**

Socioeconomic status

Race/ethnicity

Geographic locale
Respondents sex
Age group
Marital status

Employment status

Health status
Days physical health not good
Days mental health not good
Activity limitation
Physical activity
Arthritis
Asthma
Diabetes
Chronic disease index

Factor
Have health insurance
Do not have health insurance
Have health care provider
No health care provider
Deferred health care
Did not defer health care
Within last year
Longer than 1 year ago

Depression*
% Depression diagnosis % No depression diagnosis
80.7
82.3
19.3
17.7
83.0
77.4
17.0
22.6
30.3
14.0
69.7
86.0
67.9
66.0
32.1
34.0

At least 1 HSD

53.2

49.2

No HSD

46.8

50.8

Low SES

53.7

38.8

Mid-range SES

37.3

45.5

High SES

9.0

15.8

Caucasian

72.9

65.8

African American

8.7

11.8

Hispanic

12.4

15.3

Other/multiracial

6.0

7.2

Non-rural

78.1

80.9

Rural

21.9

19.1

Male

36.7

51.0

Female

63.3

49.0

44 years and younger

44.9

48.5
51.5

45 years and older

55.1

Married or living with partner

47.4

57.3

Unmarried not living with partner

52.6

42.7

Employed

40.6

58.0

Unemployed

12.8

8.4

Not employed and not looking for employment

46.6

33.7

Good to excellent

63.3

85.7

Fair to poor

36.7

14.3

Fewer than 14 days

72.2

91.0

14 or more days

27.8

9.0

Fewer than 14 days

61.4

93.4

14 or more days

38.6

6.6

Have activity limitation

49.3

18.5

Do not have activity limitation

50.7

81.5

Active

43.1

52.7

Inactive

56.9

47.3
21.2

Have arthritis

42.5

Do not have arthritis

57.5

78.8

Asthma

23.9

11.6

No asthma

76.1

88.4

Diabetes
No diabetes

15.3
84.7

8.9
91.1

At least 1 chronic disease

58.1

33.9

No chronic disease

41.9

66.1

*
All column percentages are significantly different by z-score test for percentages; **Health Service Deficit is a computed variable from the four response categories of did not have health insurance, a health care provider, a routine medical checkup within the past 12 months and/or deferred needed medical care within the
past 12 months because of cost; ***Chronic Disease Index is a computed variable comprised from the presence of at least one of three chronic conditions—arthritis,
asthma and/or diabetes.
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Table 2. Demographic and health-related characteristics by health service deficits for US adults with diagnosis of depression 2011
BRFSS data (weighted n = 39,299,781).
Variable

Socioeconomic status

Race/ethnicity

Geographic locale
Respondents sex
Age group
Marital status

Employment status

Health status
Days physical health not good
Days mental health not good
Activity limitation
Physical activity
Chronic disease index

Factor

Health service deficits*
At least 1 HSD

No HSD

Low SES

61.9

44.5

Mid-range SES

32.3

42.9

High SES

5.7

12.6

Caucasian

69.0

77.3

African American

9.3

8.1

Hispanic

14.8

9.8

Other/multiracial

7.0

4.8

Non-rural

77.2

79.0

Rural

22.8

21.0

Male

39.0

34.0

Female

61.0

66.0

44 years and younger

55.0

33.3

45 years and older

45.0

66.7

Married or living with partner

42.6

52.7

Unmarried not living with partner

57.4

47.3

Employed

41.9

39.1

Unemployed

18.2

6.7

Not employed and not looking for employment

40.0

54.2

Good to excellent

61.9

65.0
35.0

Fair to poor

38.1

Fewer than 14 days

71.8

72.7

14 or more days

28.2

27.3

Fewer than 14 days

56.6

66.9

14 or more days

43.4

33.1

Have activity limitation

49.1

49.4

Do not have activity limitation

50.9

50.6

Active

42.0

44.3

Inactive

58.0

55.7

At least 1 chronic disease

54.3

62.5

No chronic disease

45.7

37.5

*

All column percentages are significantly different by z-score test for percentages.

Table 3. Logistic regression analysis for health service deficits by race/ethnicity, SES, chronic disease index and geographic locale
for US adults with depression diagnosis 2011 BRFSS data.
Covariates and Factors
Socioeconomic status

Race/ethnicity

Geographic locale
Chronic disease index

Adjusted odds ratio (95% CI)
Low SES

2.963 (2.954, 2.971)

Mid-range SES

1.585 (1.581, 1.590)

High SES

--*

Caucasian

--*

African American

1.087 (1.083, 1.090)

Hispanic

1.420 (1.416, 1.424)

Other/Multiracial

1.620 (1.614, 1.625)

Non-rural

--*

Rural

1.043 (1.041, 1.045)

At least 1 chronic disease

0.653 (0.651, 0.654)

No chronic disease

--*

*

Reference category.
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Figure 1. Prevalence of health service deficits for US adults with depression and at
least one additional chronic condition 2011 BRFSS data.

Figure 2. Prevalence of US adults with depression 2011 BRFSS data.

those with lifetime depression. Analyzing the most recent
BRFSS data available (2011), three important findings
emerged. First, consistent with the existing literature, this
analysis yielded that a lifetime diagnosis of depression is
more common among respondents with one or more
chronic condition (asthma, arthritis, and diabetes). We
also found there were lower odds of having a health service deficit for those with both depression and at least
one chronic condition. This was true after controlling for
the effects of other risk factors for HSDs such as race/
ethnicity, SES, and geographic locale. While prima facie
Copyright © 2013 SciRes.

this may seem unexpected, it is important to consider the
nature of chronic conditions assessed here. All three of
these conditions have been linked to a high degree of
chronic pain, mortality risk, and rate of disability. In the
US, seeking disability compensation inevitably requires
contact with medical professionals which may partially
explain this finding.
A second important finding is the further characterization of health service deficits related to race/ethnicity and
SES for adults with lifetime depression. We found that
low SES results in significantly increased odds of having
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health service deficits. This is not unexpected given the
lack of universal health care in the US. Our results also
show a gradient effect, in which not only those with low
SES, but even those in the mid-range SES are at significant risk for health service deficits. Our findings also
indicate that both Hispanic and Other/Multiracial respondents have much higher odds of health service deficits than African American respondents, though African
American respondents continue to have significantly
higher health service deficits than Caucasians. Finally,
living in a rural community shows significantly increased
odds of health service deficits, albeit more modestly relative to SES and race/ethnicity. This adds to the growing
literature that identifies rural residency as an independent
risk factor for health service deficits in general and specific to mental health [3,21].
Multiple barriers discourage patients from self-disclosing depressive symptoms to primary care physicians
[22]. This analysis would suggest that health service deficits may also act as a barrier to patient access to care as
well as barriers to disclosure once a patient obtains care.
It may also be the case that there is an interaction between rural residency, health service deficits and willingness to disclose symptoms. For example, patients may
resist disclosure to physicians when they rely on emergency department visits as a primary route of care and
they know that resources in their community for addressing mental health issues are scarce or inadequate.
Having resources in place for appropriate referrals is a
critical component to health care provider willingness to
screen for mental health issues. Our analysis suggests
that this would be especially true in rural communities.
Limitations. This study is not without limitations.
These limitations include three specific issues. First, the
BRFSS data collection is based on telephone interviews.
This may skew the collected data towards respondents
with a residence and/or access to phone service. While
this may be mitigated by the recent increased use of cell
phone technologies, many homeless or otherwise disaffected individuals do not have access to cell phones or
reliable sources of electricity to power them. To the extent that this is true, this may weaken about full understanding of health service deficits. The additional high
use of answering machines and caller ID filtering of calls
may have also skewed the available data. Some of these
limitations were addressed by BRFSS by inclusion of US
cell phone numbers in the random digit dialing approach
used by BRFSS.
In addition, the data utilized here was dependent upon
the accuracy of self-reported physician diagnosis of depression, arthritis, asthma and diabetes. This could have
had a negative effect on estimating prevalence rates or
result in misclassification. While this is undoubtedly true,
at present we feel this method is superior to the use of
Copyright © 2013 SciRes.
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de-identified medical records which would severely limit
the amount of information available on the considerable
subset of Americans with health service deficits.
Finally, the construction of health service deficits construct was restricted by BRFSS phrasing and data collection methods. It is possible that additional data could
improve upon the construction of this variable. This is an
important issue for further study and evaluation.

5. CONCLUSION
Understanding the complex interactions among mental
health and medical comorbidities is an important refinement to the study of health service deficits and contributes to the epidemiological literature of depression. Depressive disorders increases mortality and morbidity related to multiple chronic health conditions, including the
ones assessed here. This study supports the ongoing
efforts to screen for depression in primary health care clinics and further suggests that significant segments of the
population with little to no access to health care due to
health service deficits continue to struggle with the combined effects of depression and chronic medical conditions.
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