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Background
Diabetes and mental health conditions co-occur frequently in the 
United States1,2 and each is a risk factor for the other.3,4  Moreover, 
individuals with comorbid diabetes and psychiatric disorders are at 
greater risk for poor health outcomes than the general population 
or than their peers with diabetes.5,6 
One step toward understanding and potentially reducing the health 
disparities faced by people with comorbid diabetes and mental 
health conditions is to monitor their receipt of diabetic preventive 
services, to ensure that these services conform to established 
standards.7 Previous investigations on this topic have indicated 
that after controlling for covariates of diabetes and psychiatric 
status, the presence of any mental health condition was associated 
with decreased quality of diabetic care, as measured by patients’ 
appropriate use of preventive services.8,9 Existing research does 
not clarify how rural residence and related factors might be 
connected to preventive care use among diabetic people with 
mental health needs. This question warrants attention, given that 
rural populations generally have poorer health,10 and higher rates 
of diabetes,11 while at the same time confronting   multiple access 
barriers such as poverty, inadequate insurance coverage, provider 
supply shortages, and limited area resources.12 As a result of these 
barriers, people with diabetes may access recommended preventive 
care at lower rates in rural than in urban settings. Moreover, rural 
residents with co-occurring diabetes and psychiatric diagnoses 
might be less likely than either their urban counterparts or rural 
peers without mental health needs to obtain diabetic preventive 
care in accordance with standards.

Approach
This research examined patterns of diabetic preventive care 
use among adults with diabetes, to determine whether these 
patterns varied according to respondents’ rural/urban residence 
or psychiatric status (i.e., the presence/absence of a mental health 
diagnosis). Specifically, we considered whether rural people 
with diabetes are less likely than urban peers to use diabetic 
preventive services; whether having a mental health diagnosis 
affects preventive service use among diabetics; and, whether rural/
urban differences in service use vary depending on the presence or 
absence of a mental health diagnosis.
Data Source:  Past research in this area has been limited by its 
almost exclusive reliance on clinical samples. Because participants 
recruited in clinical settings have greater access to care and 
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Key Findings
Rural residents with diabetes are 
generally less likely than their urban 
peers to use diabetic preventive 
services. 

Rural residents with diabetes and 
mental health diagnoses used some 
preventive services at about the 
same rates as urban people with 
diabetes, and at higher rates than 
rural diabetics without mental health 
diagnoses.

Although rural residents with 
diabetes and mental health 
diagnoses used preventive care 
about as often as other groups 
studied, they had more diabetes 
complications than their rural peers 
without mental health diagnoses.

The health home model is a 
promising approach for improving 
diabetes care delivered to rural 
people with diabetes and mental 
health conditions, but further 
research is needed on the feasibility 
and effectiveness of rural health 
homes for this population.
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bear a higher disease burden than the overall 
population, studies based on clinical samples may 
lack generalizability.13 In contrast to prior studies, 
this investigation used nationally representative 
data from the 2004-2010 Medical Expenditure Panel 
Survey (MEPS), a national survey of community-
dwelling, non-institutionalized US residents.14 The 
MEPS collects detailed information on health status, 
health care use, demographics, and health insurance 
coverage. All data were self-reported. 
Variables:  To assess diabetic preventive care 
use, this study measured whether adults with 
diabetes received three diabetic preventive 
services recommended by the American Diabetes 
Association:7  cholesterol screenings, comprehensive 
foot examinations, and retinal eye examinations.
Major explanatory variables were rurality and 
diagnosed psychiatric status. Rural/urban 
residence was defined based on county-level, 
Metropolitan Statistical Area (MSA) or non-MSA 
status.15 We identified respondents as having a 
psychiatric diagnosis if they reported receiving 
any mental health or substance use diagnosis 
within the International Statistical Classification of 
Diseases—version 9 (ICD 9),16 with the exception 
of developmental disorders and organically based 
conditions (e.g. dementias). 
We included 14 covariates with demonstrated or 
hypothesized linkages to preventive care use, 
rurality, or diagnosed psychiatric status. Among 
these covariates were age, sex, race, marital 
status, education level, income, insurance source, 
travel time to usual source of care, functional 
limitations, comorbidities unrelated to diabetes, 
and both macrovascular and microvascular diabetes 
complications.*
Because previous studies on this topic have 
controlled for visit volume8,10,17,18 we also used 
office-based visits with non-specialty providers as a 
covariate. Further, we wished to account for the facts 
that psychiatric diagnoses, being qualitative, do not 
necessarily reflect severity of mental illness, and that 
individuals with significant mental health problems 
might not be identified as suffering from psychiatric 
disorders. Therefore, we controlled for the probable 
presence or absence of serious mental illness (SMI). 
To determine respondents’ probable SMI status, 
we used their results on the Kessler-6,19 a validated 
screen for SMI that is administered as part of 
the MEPS.  We classified respondents as having 
a probable SMI—whether or not they carried a 
psychiatric diagnosis—if their Kessler-6 screen was 
positive.

Analyses:   At the bivariate level, we conducted 
chi-square tests and t-tests  to detect differences by 
residence and by psychiatric status on covariates 
and on measures of preventive service use. We also 
examined the bivariate-level interaction between 
rurality and psychiatric status, to determine whether 
rural residence relates differently to service use for 
those with and without mental health diagnoses.  
At the multivariate level, we constructed logistic 
regression models to examine relationships among 
explanatory variables, covariates, and preventive 
care measures.
Limitations:  The study’s cross-sectional design 
precluded examination of temporal and causal 
relationships, and its small sample size for the 
subpopulation of interest (approximately 650 rural 
respondents with both diabetes and a mental health 
diagnosis) restricted the power of its statistical 
analyses. In addition, all measures were self-
reported, and may therefore have been less accurate 
than in cases where researchers were able to cross-
verify responses. Finally, local workforce and 
healthcare resource indicators were not available 
in the MEPS public access file, and were therefore 
not included in analyses, although they may be 
associated with study outcomes. 
Findings
Characteristics of Adults with Diabetes: Highlights
Consistent with findings from earlier rural 
studies,20-23 chi-square tests showed that rural 
residents with diabetes had lower education levels, 
lower incomes, and higher rates of public insurance 
and uninsurance than their urban counterparts.
T-tests indicated that overall, people with diagnosed 
mental health conditions had, on average, 11 
non-specialty, office-based medical visits per 
year, as compared to eight for those without such 
diagnoses (p < 0.001). Further, those with psychiatric 
diagnoses had higher average numbers of diabetes 
complications, both macrovascular (1.68 vs. 1.36, p 
< 0.001) and microvascular (0.37 vs. 0.31, p < 0.001). 
Crossed chi-square tests were conducted to compare 
people with and without psychiatric diagnoses 
in urban and in rural settings. Within the rural 
subgroup, respondents with psychiatric diagnoses 
used more visits on average (10 vs. 7, p < 0.001) 
and had higher mean numbers of macrovascular 
complications (1.73 vs. 1.39, p < 0.001).   

Are Rural People with Diabetes Less Likely than 
Urban Peers to Use Diabetic Preventive Services?
Chi-square tests revealed that, compared  to their 
urban peers, rural people with diabetes were less 
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* Macrovascular conditions included: coronary heart disease, angina, heart attack/myocardial infarction, other heart disease, 
stroke, and hypertension. Microvascular conditions included diabetes-related kidney and eye problems.



likely to receive cholesterol screening (89.8% vs. 
92.7%, p < 0.01), foot checks (64.3% vs. 68.9%, p < 
0.01), and retinal eye examinations (58.2% vs. 63.6, p 
< 0.001).  (See Figure 1.) 

Multivariate models (see Appendix) showed 
that health care access barriers associated with 
rurality—i.e., lower education levels, lower incomes, 
and uninsurance—were linked with significantly 
reduced odds of receiving some of the services 
under consideration. In comparison to college 
graduates, those with less education had lower odds 
of obtaining retinal eye examinations, and those 
without high school diplomas had lower odds of 
having foot checks.  Respondents with incomes less 
than 200% FPL and those who were uninsured were 
less likely than their higher income and insured 
counterparts to receive cholesterol screening or 
retinal eye examinations. The uninsured were also 
less likely than peers with Medicare or private 
insurance to obtain foot examinations.
Even after controlling for the effects of certain 
access barriers prevalent in rural areas, rurality 
was associated with reduced odds of receiving 

all three preventive services under consideration.  
Specifically, in contrast to urban counterparts, rural 
inhabitants with diabetes had 23% lower odds of 
receiving cholesterol screening, (p < 0.05), 20% lower 
odds of undergoing foot examinations (p < 0.01), 
and 22% lower odds of receiving retinal eye exams 
(p < 0.01).  

Are People with Diabetes and Mental Health 
Diagnoses Less Likely to Use Diabetic Preventive 
Services than Peers without Mental Health 
Diagnoses? 
Bivariate analyses showed that diabetic people with 
comorbid psychiatric diagnoses were in fact slightly 
more likely than those without (93.6% vs. 92.0%, p < 
0.05) to obtain cholesterol screening, and that there 
were no differences between respondents with and 
without psychiatric diagnoses with respect to their 
use of foot checks or retinal eye exams (Figure 2). 
In logistic regression main-effects models adjusted 
for the effects of covariates (Appendix), the presence 
or absence of a mental health diagnosis was not 
significantly related to any of the three preventive 
care measures. However, probable SMI status 
was associated with 32% lower odds of receiving 
cholesterol checks (p < 0.05), and 22% lower odds of 
undergoing retinal eye exams (p < 0.05).

Do Associations between the Use Of Diabetic 
Preventive Services and Rural/Urban Residence 
Vary Depending on the Presence or Absence of a 
Psychiatric Diagnosis?
Crossed chi-square tests indicated that among 
diabetic respondents without psychiatric diagnoses, 
rural residents were less likely than those in urban 
settings to receive cholesterol screening (88.8% 
vs. 92.9%, p < 0.001), foot examinations (62.7% vs. 
69.0%, p < 0.001), and retinal eye examinations 
(57.5% vs. 63.7%, p < 0.001).  On the other hand, 
among those with comorbid mental health 
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Figure 1: Receipt of Diabetic Preventive Services 
by Residence

Rural Urban

Data: Medical Panel Expenditure Survey, 2004-10
Differences significant at p<0.01
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Figure 3: Use of Preventive Services Among Rural 
People with Diabetes by Psychiatric Diagnosis
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Data: Medical Panel Expenditure Survey, 2004-10
Differences for cholesterol screening and foot exams significant at p<0.05
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Figure 2: Use of Preventive Services Among 
People with Diabetes by Psychiatric Diagnosis 
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Data: Medical Panel Expenditure Survey, 2004-10
Differences for cholesterol screening significant at p<0.05



diagnoses, rural residents were just as likely as 
urban dwellers to obtain each service. Contrary 
to expectation, rural residence appeared linked 
to a decreased likelihood of receiving preventive 
services, but only for those without diagnosed 
mental health conditions. Moreover, among rural 
people with diabetes, those with psychiatric 
diagnoses were more likely than those without 
to receive cholesterol screening (93.9% vs. 88.8%, 
p < 0.001), and foot checks (69.3% vs. 62.7%, p 
< 0.05). (See Figure 3.) Among respondents in 
urban settings, however, preventive care use did 
not vary by psychiatric status.  
Multivariate analyses (See Appendix and Figure 
4) provided a possible explanation for this 
pattern of bivariate-level findings. On the one 
hand, rural residence and covariates associated 
with rurality (lower education, lower income, 
and uninsurance) were related to decreased 
use of preventive services. At the same time, 
having a mental health diagnosis was associated 
with increased office-based visits and diabetes 
complications, both of which predicted increased 
preventive care use. Thus, these factors might be 
overpowering the tendency of rural residents to 
use fewer services.
Discussion
This study used data from a nationally 
representative survey to explore how preventive 
service use among people with diabetes varied 

as a function of residence and mental health status.  
We anticipated that rural residence and the presence 
of a psychiatric diagnosis would each be related 
to decreased preventive care use, and further, that 
rural diabetics with a mental health diagnosis would 
be less likely to access preventive care than either 
their urban peers or than rural counterparts without 
mental health problems. 
As expected, we documented rural disparities 
on diabetic preventive care measures and 
these differences persisted after controlling 
for characteristics known to influence use (i.e., 
lower education levels, incomes, and insurance 
coverage rates). Results regarding the relationship 
of mental health to preventive care use were less 
straightforward. We found that, across rural and 
urban settings, people with co-occurring diabetes 
and diagnosed mental health conditions did not 
use preventive services at lower rates than their 
peers without psychiatric diagnoses. However, 
respondents who tested positive on the Kessler-6 
SMI screen (a covariate) had decreased odds of 
receiving two of the three preventive services 
assessed. Thus, rurality and SMI each appear 
to be risk factors for lower diabetic preventive 
care use, and rural diabetics with SMI, therefore, 
may be doubly vulnerable. This interpretation 
must be advanced with caution, given that 42% 
of respondents with positive SMI screens did not 
report that they carried a psychiatric diagnosis. 
Thus, the effect of SMI per se on preventive care 
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Figure 4:  Relationships among Explanatory Variables, Selected Covariates, and Preventive Service Use 
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use may have been confounded with the impact of 
having an unrecognized, untreated mental illness. 
In contrast to our predictions, unadjusted analyses 
showed that rural inhabitants with diabetes and 
diagnosed mental health conditions received some 
services at rates comparable to those seen among 
urban people with diabetes, and greater than those 
found among rural diabetics without psychiatric 
diagnoses. As noted above, these observations 
might have been attributable to the fact that certain 
covariates positively correlated with the presence 
of a psychiatric diagnosis increased the odds of 
preventive care use, and thus counterbalanced rural 
access barriers for this group. Perhaps respondents 
with diagnosed psychiatric disorders were more 
likely than those without such diagnoses to regard 
themselves as unwell and to seek intervention for 
their health problems. This tendency might have 
accounted for the increased frequency of their 
medical visits, which afforded providers more 
opportunities to provide recommended preventive 
care. In addition, their higher levels of diabetes 
complications might have made them the focus of 
heightened clinical attention and prompted their 
providers to monitor them more closely. 
Even though rural diabetics with diagnosed 
mental health problems showed higher rates of 
preventive care use than those without psychiatric 
diagnoses, they nonetheless experienced higher 
levels of diabetes complications. Although the cross-
sectional design of this study precludes definitive 
conclusions as to the reasons underlying these 
observed health disparities, several explanations 
are possible. Perhaps rural respondents with 
psychiatric diagnoses received preventive services 
at elevated levels from the onset of their diabetes, 
but experienced worse outcomes because they were 
physiologically more vulnerable than those without 
diagnosed mental health conditions. Alternatively, 
perhaps clinical data from screening were not 
effectively used to inform a comprehensive program 
of disease management that addressed the special 
challenges to self-care associated with mental health 
problems. Finally, it is possible that rural study 
participants with psychiatric diagnoses failed to 
obtain preventive care early in the course of their 
diabetes, and began to receive services at increased 
rates only after their disease had clearly worsened.

Implications for Future Research and Policy  
Although rural inhabitants with diabetes and 
psychiatric diagnoses used preventive care services 
about as frequently as other groups studied, they 
suffered more diabetes-related illness. To fully 
understand the reason for this finding, it will 
be important to conduct longitudinal research, 
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in which people with and without psychiatric 
diagnoses are followed over time, beginning with 
the identification of their diabetes.
Regardless of the reasons why rural people with 
diabetes and psychiatric comorbidities experience 
more complications, integrated primary care 
delivery programs, or health homes, may help to 
improve their health status. Health homes, which 
offer disease management, comprehensive care 
coordination, and mental health services in primary 
care settings, have been shown to improve health 
outcomes for complex patients with comorbid 
chronic disease and mental illness.24,25  

In light of this evidence base, the Affordable Care 
Act (ACA) introduced incentives to promote the 
development of health homes for vulnerable 
Medicaid and Medicare enrollees, including those 
with diabetes and mental health needs. Rural 
health researchers have commented that workforce 
and infrastructure limitations may complicate the 
implementation of integrated care approaches in 
rural settings.26,27 Nevertheless, some states with 
significant rural constituencies (e.g., Maine and 
Missouri) are using support available through the 
ACA to develop health homes for segments of their 
Medicaid populations, including those with SMI.28,29 

In addition to offering potential benefits to their 
own enrollees, initiatives like these can generate 
valuable information for other rural health systems 
hoping to reduce health disparities for their diabetic 
patients with mental health issues. Evaluations of 
these programs could clarify how best to adapt 
the health home model to conform to specific rural 
needs and resource constraints. Evaluations could 
also be designed to show whether rural individuals 
with comorbid diabetes and mental illness actually 
achieve better outcomes in health homes than in 
traditional rural delivery systems. In addressing 
this general question, it may be especially helpful to 
incorporate patient-centered outcome measures to 
ascertain whether diabetic, mentally ill patients in 
each type of rural system receive self-management 
support appropriately tailored to their needs.  
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Appendix.  Adjusted Odds of Using Selected Preventive Health Services among Adults with Diabetes† 

 
 Cholesterol Check Foot Check Retinal Eye Exam 

OR 95% CI OR 95% CI OR 95% CI 
Characteristic (Referent)       
Residence (Urban) 0.77* 0.60-1.00 0.80** 0.69-0.93 0.80** 0.69-0.92 
Psychiatric status (No diagnosis) 1.20 0.94-1.53 0.98 0.85-1.13 1.01 0.88-1.16 
Age (18-34)       

35-64                3.13*** 2.14-4.58 1.44* 1.06-1.94 1.32 0.97-1.79 
>=65 4.90*** 2.89-8.32 1.18 0.82-1.70 2.37*** 1.64-3.44 

Sex  (Male) 0.83 0.68-1.01 0.92 0.82-1.03 1.08 0.96-1.21 
Race (White, non-Hispanic)       

Hispanic, any race 1.08 0.81-1.44 0.85 0.72-1.00 0.79** 0.69-0.91 
Non-White, non-Hispanic 1.35* 1.04-1.75 0.98 0.84-1.13 0.91 0.79-1.04 

Marital status (Married) 0.92 0.74-1.13 1.05 0.92-1.20 0.85** 0.76-0.95 
Education (College or above)       

Less than high school or GED 0.73 0.54-1.00 0.81* 0.67-0.97 0.67*** 0.57-0.80 
High school 0.86 0.64-1.15 0.87 0.73-1.02 0.82** 0.71-0.94 

Income (>=200% FPL)       
< 100% FPL 0.77** 0.60-0.99 0.86 0.72-1.02 0.75*** 0.64-0.87 
100-199% FPL 0.69* 0.53-0.90 0.88 0.77-1.01 0.87* 0.76-0.99 

Insurance source (Uninsured)       
Public only, non-Medicare 2.04*** 1.39-3.00 1.17 0.92-1.49 2.01*** 1.61-2.51 
Any Medicare 1.78** 1.18-2.61 1.65*** 1.27-2.15 1.50** 1.17-1.92 
Private only 2.33*** 1.69-3.21 1.31* 1.07-1.60 1.67*** 1.39-2.01 

Time to usual source of care (<=30 min.) 0.90 0.69-1.19 1.19 1.00-1.41 1.04 0.90-1.21 
Functional limitations (No) 1.03 0.79-1.32 0.97 0.85-1.11 0.92 0.80-1.05 
Probable Serious Mental Illness (None) 0.68* 0.49-0.93 0.96 0.80-1.16 0.78** 0.66-0.92 
Comorbidities unrelated to diabetes (No 
comorbidities) 

      

Any  non-cancer comorbidity 1.25 0.94-1.65 0.92 0.81-1.04 1.09 0.97-1.23 
Any cancer 1.51 0.97-2.35 0.93 0.77-1.13 1.22 0.99-1.49 

Office-based visits with MDs, PAs, nurses, and 
NPs 

1.09*** 1.05-1.12 1.02*** 1.01-1.03 1.03*** 1.01-1.04 

Macrovascular complications 1.34*** 1.21-1.49 1.03 0.98-1.08 0.99 0.94-1.04 
Microvascular complications 1.00 0.83-1.19 1.29*** 1.17-1.42 1.37*** 1.22-1.52 
 N 10,383 N 10,322 N 10,449 

Df 23 Df 23 Df 23 
-2LogL 39254352 -2LogL 113739703 -2LogL 118211036 

†Data:  Medical Expenditure Panel Survey, 2004-2010 
*p < 0.05, **p < 0.01, ***p < 0.001 
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