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ABSTRACT
Introduction We tested the hypotheses that depression 
diagnoses influence racial and ethnic disparities in 
diabetes control and that mental health treatment 
moderates that relationship.
Research design and methods We created a national 
cohort of Veterans Health Administration (VHA) patients 
with diabetes using administrative data (n=815 067). 
Cross- sectional linear mixed effects regression models 
tested the hypothesized indirect effect of depression on 
poor diabetes control (glycosylated hemoglobin >9%) 
and tested whether mental health treatment (visits or 
antidepressant prescriptions) moderated the effect of 
depression (α=0.05). Results represent the percentage 
point difference in probability of poor diabetes control. 
Covariates included primary care visits, sex, age, and VHA 
facility.
Results Overall, 20% of the cohort had poor diabetes 
control and 22% had depression. Depression was more 
common among racial and ethnic minoritized groups. The 
probability of poor diabetes control was higher for most 
minoritized groups compared with White patients (largest 
difference: American Indian or Alaska Native patients, 5.2% 
(95% CI 4.3%, 6.0%)). The absolute value of the proportion 
of racial and ethnic disparities accounted for by depression 
ranged from 0.2% (for Hispanic patients) to 2.0% (for 
Asian patients), with similar effects when accounting for 
the moderating effect of mental health treatment. Patients 
with depression and 5+ mental health visits had a lower 
probability of poor diabetes control compared with those 
with fewer visits, regardless of antidepressant prescription 
status.
Conclusions The influence of depression on disparities 
in diabetes control was small. High rates of depression 
among people with diabetes, especially among those from 
racial and ethnic minoritized groups, highlight a need to 
ensure equitable and coordinated care for both conditions, 
as the effects of mental health treatment may extend to 
the control of physical health conditions.

THE INFLUENCE OF DEPRESSION ON RACIAL AND 
ETHNIC DISPARITIES IN DIABETES CONTROL
Diabetes affects approximately 10% of the 
general US population1 and nearly 25% of 
veterans using the Veterans Health Adminis-
tration (VHA).2 As with many chronic condi-
tions, there are racial and ethnic disparities in 
diabetes outcomes. Among racial and ethnic 
minoritized populations, diabetes is more 
commonly associated with complications 
that can lead to reduced quality of life and 

premature mortality, such as visual impair-
ment, end- stage renal disease, and cardiovas-
cular disease.3 Adequate diabetes control can 
prevent negative consequences associated 
with diabetes. However, people from racial 
and ethnic minoritized groups are more 
likely to have poor diabetes control, that is, 
glycosylated hemoglobin (HbA1c) above 9%, 
compared with non- Hispanic white (here-
after white) people.3 Within the VHA, despite 
having access to an integrated healthcare 
system, non- Hispanic American Indian or 
Alaska Native, non- Hispanic Black or African- 
American (hereafter Black), and Hispanic or 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ People from many racial and ethnic minoritized 
groups have worse diabetes control than non- 
Hispanic white people. Depression is associated 
with poor diabetes outcomes and may be more 
common among minoritized patients; however, to 
our knowledge no one has assessed the influence 
of depression on racial and ethnic disparities in di-
abetes control.

WHAT THIS STUDY ADDS
 ⇒ The goal of the present study was to test the hy-
pothesis that depression diagnoses influence the 
relationship between race and ethnicity and diabe-
tes control and to assess the possible moderating 
effect of mental health treatment. We found that 
depression diagnoses accounted for a small portion 
of racial and ethnic disparities in diabetes control, 
ranging from 0.2% (for Hispanic patients) to 2.0% 
(for Asian patients). We also found that patients with 
depression and 5+ mental health visits had a lower 
probability of poor diabetes control compared with 
those with fewer visits, regardless of antidepressant 
prescription status.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ High rates of depression among people with diabe-
tes, especially among those from racial and ethnic 
minoritized groups, highlight a need to ensure eq-
uitable and coordinated care for both conditions, as 
the effects of mental health treatment may extend to 
the control of physical health conditions.
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Latina/Latino (hereafter Hispanic) VHA patients have 
worse diabetes control than white patients.4 5

Having a diagnosis of diabetes also increases risk for 
depression.6 Depression comorbid with diabetes is asso-
ciated with worse diabetes outcomes.7 8 The relationship 
between diabetes and depression is related to a complex 
interplay of biological, behavioral, and social factors. 
Hypothalamic- pituitary- adrenal (HPA) axis and circa-
dian rhythm dysregulation are present in both condi-
tions.7 The health behaviors required to manage diabetes 
could lead to depression via the stress caused by trying 
to find healthy food with limited resources9 or through 
social withdrawal, perhaps related to the perception that 
food- related social events cannot be enjoyable. At the 
same time, depression is associated with non- adherence 
to diabetes self- care regimens,10 perhaps due to the effect 
of diabetes distress on medication adherence11 or other 
effects on self- management behaviors (eg, consuming 
high glycemic index comfort foods or engaging in limited 
physical activity).

Conversely, behavioral treatment for depression can 
improve diabetes outcomes,12 perhaps by affecting the 
metabolic system, or by improved mood leading to the 
ability to overcome setbacks or missteps related to the 
self- management of diet, exercise, and medication 
adherence. The relationship between diabetes control 
and antidepressant medication is more complex. For 
some, antidepressant medication may increase the risk 
of new- onset type 2 diabetes,13 whereas for others relief 
from depressive symptoms could improve diabetes self- 
management in similar ways to behavioral depression 
treatments.

Given that experiences of racism are associated with 
depression,14 it might be expected that rates of depres-
sion would be higher among minoritized racial and 
ethnic groups. However, in the general US population, 
rates of depression vary across time and racial and ethnic 
group. Between 2015 and 2019, white and Hispanic 
people in the USA had the highest rates of depression 
(~8%) compared with 6% for Black people.15 Earlier 
work suggests that Black people in the USA may have 
more severe depression and maybe be less likely to 
receive treatment.16 In VHA, all groups of racial and 
ethnic minoritized patients, except Asian patients, 
have higher rates of depression diagnoses than white 
patients.2 Although, Asian, Black, and Hispanic VHA 
primary care patients may be less likely to initiate treat-
ment for depression than white VHA patients.17 There 
are less data on racial and ethnic differences in depres-
sion rates among people with diabetes, with some studies 
suggesting that compared with white patients, there are 
lower rates of depression among Black patients, higher 
rates among Hispanic patients, or no differences when 
lumping all minoritized racial and ethnic groups into a 
single category.18

Given that depression is associated with poor diabetes 
outcomes and may be more common among minoritized 
patients, the goal of the present analyses was to test the 

hypothesis that depression diagnoses influence the rela-
tionship between race and ethnicity and diabetes control 
among VHA patients. Given that VHA provides compre-
hensive mental healthcare, which may positively affect 
diabetes control and may be less common among racial 
and ethnic minoritized patients, we also hypothesized 
that an interaction between depression diagnoses and 
mental health treatment might further be associated with 
the relationship between race and ethnicity and diabetes 
control. Improved understanding of the relationships 
among diabetes disparities and depression could identify 
ways to reduce disparities, such as improved coordination 
for diabetes and depression care, particularly in an inte-
grated healthcare system like VHA.

RESEARCH DESIGN AND METHODS
The cohort and variables were defined using data from 
the VHA electronic health record (EHR; also known as 
the Corporate Data Warehouse) with an algorithm based 
on VA Office of Quality and Performance methods for 
diabetes quality measures. The cohort included VHA 
patients aged 75 years or younger who had type 1 or type 
2 diabetes in fiscal year 2017 (FY17) based on Interna-
tional Classification of Diseases (ICD)-10 codes and/
or prescriptions for diabetes medications (see online 
supplemental exhibits S1 and S2).

Variables
The primary outcome was poor diabetes control, defined 
as HbA1c) >9%.

The main independent variable represented race and 
ethnicity, defined with mutually exclusive groups—Amer-
ican Indian or Alaska Native, Asian, Black or African- 
American, Hispanic or Latino/Latina, Native Hawaiian 
or Other Pacific Islander, white, and unknown. Veterans 
with Hispanic ethnicity were included in the Hispanic 
group regardless of their race. As a result, all reported 
racial groups are non- Hispanic.

A three- level mental health diagnosis variable was 
defined based on mental health diagnoses in FY17 and 
was based on VHA’s Women’s Health Evaluation Initia-
tive (WHEI) definitions.19 Categories included depres-
sion, which was the mental health diagnosis of interest, 
mental health diagnoses other than depression, and no 
mental health diagnosis. Mental health diagnoses other 
than depression included those related to anxiety disor-
ders, post- traumatic stress disorder, alcohol use disorders, 
drug use disorders, psychotic disorders, eating disorders, 
and personality disorders (full list available via WHEI 
Sourcebook19).

Number of mental health visits in FY17 included psychi-
atry, psychology, individual or group therapy, behav-
ioral medicine, and substance use disorder treatment 
programs. This variable was also based on WHEI defini-
tions.19 Mental health visits were split into three groups: 
0 visits, indicating no mental health visits; 1–4 visits; or 
5+ visits.
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Antidepressant prescriptions were assessed using VHA 
pharmacy data and represented whether a patient had 
at least one prescription for an antidepressant medica-
tion in the prior 2 years (ie, FY15–FY17). Included medi-
cations were based on those in VHA depression- related 
quality measures. A full list of medications is provided in 
online supplemental exhibit S3.

A mental health diagnosis- by- mental health treatment 
interaction term was collapsed into 10 categories to 
improve interpretability of results related to depression: 
people with no mental health diagnoses and no mental 
health treatment; people with depression diagnoses, no 
mental health visits and no antidepressant prescriptions; 
people with depression diagnoses, no mental health visits 
and antidepressant prescriptions; people with depression 
diagnoses, 1–4 mental health visits and no antidepres-
sant prescriptions; people with depression diagnoses, 1–4 
mental health visits and antidepressant prescriptions; 
people with depression diagnoses, 5+ mental health 
visits and no antidepressant prescriptions; people with 
depression diagnoses, 5+ mental health visits and anti-
depressant prescriptions; people with no mental health 
diagnoses, no mental health visits and antidepressant 
prescriptions; all other patients (ie, those with no depres-
sion diagnosis and any number of mental health visits, 
and those with only mental health diagnoses other than 
depression) with no antidepressant prescriptions; and all 
other patients with antidepressant prescriptions.

Additional covariates
Sex, which was a composite variable primarily repre-
senting biologic sex, but which can include self- reported 
gender (they were not separately defined in VHA EHR 
data in FY17). Age, based on date of birth, was coded into 
5- year increments to account for the non- linear relation-
ship between age and diabetes control, other than the 
youngest age group, which had a 6- year interval. Number 
of primary care visits in FY17, which included primary care 
received in general medical or women’s health clinics, 
were split into four categories: 0 or 1 visits; 2–3 visits, 4 
visits, or 5+ visits. These variables were based on WHEI 
definitions.19

Analyses
We specified three linear mixed effects regression models 
to quantify the hypothesized influence of depression on 
racial and ethnic disparities in diabetes control.20 Linear 
mixed effects models are a practical and convenient 
analytical approach that can provide valid inference with 
a large sample size.21 This approach to assessing the influ-
ence of depression, a form of mediation, accommodated 
the three- level mental health diagnosis variable, which 
would not have been possible with other approaches.22 In 
addition, this approach improves interpretability as point 
estimates represent the percentage point change in prob-
ability of poor diabetes control. Therefore, we report all 
point estimates as percentages. The 95% CIs and p values 
were calculated for all models (α=0.05).23

All models included race and ethnicity, sex, age, and 
number of primary care visits. In addition, all models 
included the unique site identifier as a random effect 
for all VHA sites across the USA, where care could be 

Table 1 Cohort characteristics

Characteristic N %

Women 37 511 5

Men 777 556 95

Race/Ethnicity

  American Indian or Alaska Native 8169 1

  Asian 7740 1

  Black or African- American 176 765 22

  Hispanic or Latino/Latina 57 766 7

  Native Hawaiian or Other Pacific 
Islander

7115 <1

  White 546 450 67

  Unknown 11 062 1

Age (years)

  19–24 208 <1

  25–29 1268 <1

  30–34 4441 1

  35–39 8337 1

  40–44 15 238 2

  45–49 35 135 4

  50–54 54 161 7

  55–59 89 780 11

  60–64 131 001 16

  65–69 288 581 35

  70–75 186 917 23

Number of mental health visits in FY17

  0 559 472 69

  1–4 150 192 18

  5+ 105 403 13

Antidepressant prescription 304 497 37

Number of primary care visits

  0–1 129 039 16

  2 187 418 23

  3–4 254 954 31

  5+ 243 656 30

Mental health diagnosis

Depression diagnosis 182 624 22

Mental health diagnoses other than 
depression

134 780 17

No mental health diagnosis 497 663 61

Poor diabetes control 162 748 20

All percentages are row percentages. Poor diabetes control: 
HbA1c >9%. All racial groups are non- Hispanic.
FY17, fiscal year 2017; HbA1c, glycosylated hemoglobin.
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provided. Model 1, the base model, also included mental 
health visits and antidepressant prescriptions. Model 2 
was the same as model 1, but with the addition of the 
mental health diagnosis variable. The difference between 
the race and ethnicity coefficients between model 1 and 
model 2 allowed us to assess the influence of depres-
sion diagnoses on diabetes control and to determine 
the percent of the direct effect accounted for by depres-
sion.20 The final model, model 3, included the mental 
health diagnosis- by- mental health treatment interaction 
term. The difference between the race and ethnicity coef-
ficients between model 1 and model 3 allowed us to quan-
tify the influence of depression, depending on mental 
health treatment and represented a form of moderated 
mediation.24 Our primary goal was to understand the 
influence of depression diagnoses on diabetes control. 
Therefore, our base model included all other available 
confounders that might affect outcomes so that in model 
2 we could assess the unique association of depression 
diagnoses with diabetes control and in model 3 we could 
assess the unique influence of the depression diagnoses 
and mental health treatment in combination on diabetes 
control.

Data and resource availability
The datasets generated during and/or analyzed during 
the current study are not publicly available due to the 
potential for re- identification of data, but are available 
from the guarantor in a redacted form on reasonable 
request.

RESULTS
The cohort included 37 511 women and 777 556 men with 
diabetes. Overall, 20% of the cohort had poor diabetes 
control. Most patients in the cohort were white (67%) or 
Black (22%). A smaller proportion were Hispanic (7%), 
American Indian or Alaska Native (1%), Asian (1%), 
Native Hawaiian or Other Pacific Islander (<1%), or had 
unknown race and ethnicity (1%). The mean age was 
63.5 years (SD 8.4). Additional details on cohort charac-
teristics are provided in table 1.

Overall, 22% of the sample had a diagnosis of depres-
sion. Within racial and ethnic groups, Hispanic patients 
had the highest rate of depression diagnoses at 26% 
followed by American Indian or Alaska Native patients 
(25%), then byBlack patients (24%) and Native Hawaiian 
or Other Pacific Islander patients (24%). Those same 
groups had the highest proportion of patients with 
mental health visits and antidepressant prescriptions. 
For example, 38% of Hispanic patients had at least one 
mental health visit, the highest of any racial or ethnic 
group. Antidepressant prescriptions were highest among 
American Indian or Alaska Native patients (41%). Table 2 
provides additional detail.

Table 3 provides results of regression models. First, we 
report on model 1, which tested the association between 
race and ethnicity and diabetes control, adjusting for 

age, sex, number of primary care visits, number of 
mental health visits, antidepressant prescriptions, and 
site. In this model, the probability of poor diabetes 
control was higher among patients from most racial and 
ethnic minoritized groups compared with white patients, 
including American Indian or Alaska Native patients 
(beta: 5.2% (95% CI 4.3% to 6.0%)), Black patients 
(2.1% (1.8% to 2.3%)), Hispanic patients (3.3% (2.9% 
to 3.7%)), Native Hawaiian or Other Pacific Islander 
patients (3.2% (2.3% to 4.1%)), and patients with 
unknown race and ethnicity (1.4% (0.7% to 2.1%)). 
Asian patients had a lower probability of poor diabetes 
control compared with white patients (−0.9% (−1.8% to 
−0.001%)).

Model 2 tested the association between race and 
ethnicity and diabetes control and, in addition to the 
variables in model 1, included mental health diagnoses. 
As seen in table 3, depression diagnoses were positively 
associated with poor diabetes control (beta: 0.3% (95% 
CI 0.003% to 0.6%)). As shown in table 4, the estimated 
influence of depression diagnoses in model 2 was statis-
tically significant for all groups other than patients with 
unknown race or ethnicity, but very small. The absolute 
value of the influence of depression diagnoses ranged 
from 0.2% (for Hispanic patients) to 2.0% (for Asian 
patients) of the total effects of race and ethnicity on 
diabetes control.

Finally, model 3 (table 3) allowed us to test the 
hypothesis that the influence of depression on diabetes 
control was moderated by mental health treatment. In 
this model, the association between Asian race and 
diabetes control was no longer statistically significant. 
Results show a dose- response effect in which for people 
with depression diagnoses there was a positive associ-
ation between poor diabetes control and no mental 
health visits or 1–4 mental health visits, regardless of 
whether the person had an antidepressant prescrip-
tion. For example, the predicted probability of poor 
diabetes control was 2.1% higher among people with 
depression, 1–4 mental health visits and no antidepres-
sant prescription (95% CI 1.4% to 2.7%) compared 
with people without depression or mental health treat-
ment. Conversely, having a depression diagnosis and 
5+ mental health visits was negatively associated with 
poor diabetes control for people with an antidepres-
sant prescription (−2.2% (95% CI −2.5% to −1.8%)) 
and for people without an antidepressant prescription 
(−1.3% (−2.1% to −0.5)).

As shown in table 4, the absolute values of the 
estimated influence of depression diagnosis, with 
mental health treatment as a moderator, were statis-
tically significant for Hispanic patients (0.7%), 
Native Hawaiian or Other Pacific Islander patients 
(0.4%), and patients with unknown race or ethnicity 
(2.6%) but represented a very small portion of 
the total effects of race and ethnicity on diabetes 
control.
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Table 3 Differences in poor diabetes control associated with characteristics of VHA patients with diabetes in FY17, based on 
linear mixed effects regression models

Independent variable

Model 1

P value

Model 2

P value

Model 3

P value% 95% CI % 95% CI % 95% CI

Race/Ethnicity (ref: white)

  American Indian or 
Alaska Native

5.2 4.3% to 6.0% <0.0001 5.2 4.4% to 6.1% <0.0001 5.2 4.3% to 6.0% <0.0001

  Asian −0.9 −1.8% to −0.001% 0.0498 −0.9 −1.9% to −0.02% 0.0454 −0.9 −1.8% to −0.04% 0.0597

  Black or African- 
American

2.1 1.8% to 2.3% <0.0001 2.1 1.8% to 2.3% <0.0001 2.1 1.8% to 2.3% <0.0001

  Hispanic or Latino/Latina 3.3 2.9% to 3.7% <0.0001 3.3 2.9% to 3.7% <0.0001 3.3 2.9% to 3.7% <0.0001

  Native Hawaiian or Other 
Pacific Islander

3.2 2.3% to 4.1% <0.0001 3.2 2.3% to 4.1% <0.0001 3.2 2.3% to 4.1% <0.0001

  Unknown 1.4 0.7% to 2.1% 0.0002 1.4 0.7% to 2.1% 0.0002 1.4 0.7% to 2.2% 0.0001

Number of mental health visits (ref: 0 visits)

  1–4 −0.5 −0.8% to −0.3% <0.0001 −0.4 −0.7% to −0.1% 0.0124 – – –

  5+ −3.4 −3.7% to −3.1% <0.0001 −3.3 −3.7% to −3.0% <0.0001 – – –

Antidepressant prescription 
(ref: no antidepressant 
prescription)

1.00 0.8% to 1.2% <0.0001 0.9 0.7% to 1.1% <0.0001 – – –

Mental health diagnosis (ref: no mental health diagnosis)

  Depression diagnosis – – – 0.3 0.004% to 0.6% 0.0474 – – –

  Other mental health 
diagnosis

– – – −0.9% −1.2% to −0.6% <0.0001 – – –

Depression and mental health treatment (ref: no diagnosis and no treatment)

  Depression, no 
mental health visits, 
no antidepressant 
prescription

– – – – – – 2.4 1.7% to 3.0% <0.0001

  Depression, no 
mental health visits, 
antidepressant 
prescription

– – – – – – 1.9 1.3% to 2.4% <0.0001

  Depression, 1–4 
mental health visits, 
no antidepressant 
prescription

– – – – – – 2.1 1.4% to 2.7% <0.0001

  Depression, 1–4 
mental health visits, 
antidepressant 
prescription

– – – – – – 0.6 0.2% to 0.9% 0.0006

  Depression, 5+ 
mental health visits, 
no antidepressant 
prescription

– – – – – – −1.3 −2.1% to −0.5% 0.0016

  Depression, 5+ 
mental health visits, 
antidepressant 
prescription

– – – – – – −2.2 −2.5% to −1.8% <0.0001

  No mental health 
diagnosis, no 
mental health visits, 
antidepressant 
prescription

– – – – – – 2.4 2.1% to 2.7% <0.0001

  Other patients, 
no antidepressant 
prescription*

– – – – – – −0.2 −0.5% to 0.1% 0.3124

  Other patients, 
antidepressant 
prescription*

– – – – – – −1.1 −1.4% to −0.8% <0.0001

All analyses were adjusted for sex, age, and number of primary care visits, with VHA facility identifier included as a random effect.
*Other patients include those with mental health diagnoses, other than depression, and any number of mental health visits (including zero), and patients without mental health 
diagnoses that have mental health visits.
FY17, fiscal year 17; Ref, reference group; VHA, Veterans Health Administration.
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DISCUSSION
Among a cohort of patients with diabetes, American 
Indian or Alaska Native, Black, Hispanic, and Native 
Hawaiian or Other Pacific Islander patients had a higher 
probability of poor diabetes control than white patients. 
Rates of depression diagnoses among these patients 
were higher than among white patients. Depression was 
associated with a higher probability of poor diabetes 
control. Depression had a slight, but statistically signifi-
cant influence on racial and ethnic disparities in diabetes 
control, suggesting that a small part of the disparity in 
diabetes outcomes may be related to differences in rates 
of depression diagnoses across racial and ethnic groups. 
Finally, this association was moderated by mental health 
treatment such that having depression and four or 
fewer mental health visits was associated with a higher 

probability of poor diabetes control, but having depres-
sion and five or more mental health visits was associated 
with a lower probability of poor diabetes control, regard-
less of antidepressant medication prescriptions.

American Indian or Alaska Native patients had the 
largest disparities in diabetes control of any racial and 
ethnic minoritized group—the probability of poor 
diabetes control was roughly 5% higher for these patients 
than white patients. However, only 0.4% of that effect was 
related to depression, with an even smaller proportion 
when accounting for the moderating effect of mental 
health treatment, suggesting that differences in rates of 
depression are not a primary factor driving racial and 
ethnic disparities in diabetes control.

Nonetheless, the findings provide further support 
for the detrimental effect of depression on diabetes 

Table 4 Influence of depression diagnosis and mental health treatment on racial and ethnic disparities in poor diabetes 
control

Race/Ethnicity 
(ref: white)

Effect of depression* Effect of depression×mental health treatment†

Influence of depression
% of total effect accounted 
for by depression

Influence of 
depression×mental health 
treatment

% of total effect accounted 
for by depression×mental 
health treatment

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

American Indian or 
Alaska Native

−0.02% (−0.03% to −0.01%) −0.39% (−0.52% to −0.25%) 0.001% (−0.01% to 0.01%) 0.02% (−0.11% to 0.15%)

Asian 0.02% (0.01% to 0.03%) 2.00% (1.25% to 2.75%) – –

Black or African- 
American

−0.02% (−0.02% to −0.01%) −0.92% (−1.16% to −0.68%) 0.003% (−0.002% to 0.01%) 0.15% (−0.09% to 0.38%)

Hispanic or Latino/
Latina

−0.01% (−0.01% to −0.01%) −0.24% (−0.32% to −0.17%) −0.02% (−0.03% to −0.02%) −0.70% (−0.77% to −0.62%)

Native Hawaiian 
or Other Pacific 
Islander

−0.02% (−0.02% to −0.01%) −0.47% (−0.59% to −0.35%) −0.01% (−0.02% to −0.01%) −0.38% (−0.49% to −0.26%)

Unknown −0.001% (−0.003% to 0.001%) −0.07% (−0.22% to 0.07%) −0.04% (−0.04% to −0.03%) −2.63% (−2.78% to −2.49%)

All racial groups are non- Hispanic.
The association between Asian race and diabetes control (ie, the direct effect) was not statistically significant in model 3, so estimates of the influence of 
depression×mental health treatment on this association is not provided.
*Model 1–model 2.
†Model 1–model 3.
Ref, reference group.

Table 2 Depression diagnoses and mental health visits by race/ethnicity

Race/Ethnicity

Total
Depression 
diagnosis Mental health visits

Antidepressant 
prescription

N % 0 visits (%) 1–4 visits (%) 5+ visits (%) %

American Indian or Alaska Native 8169 25 66 20 14 41

Asian 7740 19 71 17 12 29

Black or African- American 176 765 24 63 20 17 37

Hispanic or Latino/Latina 57 766 26 62 22 16 40

Native Hawaiian or Other Pacific 
Islander

7115 24 64 21 15 39

White 546 450 22 71 18 11 38

Unknown 11 062 19 74 16 10 28

All percentages are row percentages; χ2 tests of column differences were statistically significant at p<0.05. All racial groups are non- 
Hispanic.
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outcomes7 8 25 as depression diagnoses were associated 
with a higher likelihood of poor diabetes control, espe-
cially for people with few or no mental health visits. As 
such, focusing on undertreated depression, particularly 
ensuring access to mental health treatment visits, may be 
an important way to improve the health of people with 
diabetes and depression. This has special importance for 
people from racial and ethnic minoritized groups with 
depression who are often less likely to use mental health 
treatment than white people.16 17

The findings also offer important information on rates 
of depression diagnoses among patients with diabetes 
from racial and ethnic groups that are often left out of 
research, such as American Indian or Alaska Native and 
Native Hawaiian or Other Pacific Islander populations. 
Given that we found higher rates of depression diagnoses 
among these patients compared with white patients, 
future work must ensure their adequate representation. 
As in other work,6 18 we found relatively high rates of 
depression among our cohort of patients with diabetes. 
At the same time, our findings also suggest that rates of 
depression diagnoses across racial and ethnic groups 
among patients with diabetes may differ from those in 
the general US population where Black people may have 
lower rates of depression than white people.15 Addi-
tional work is needed to confirm these findings outside a 
veteran population.

Racial and ethnic health disparities in the USA have 
deep roots based on structural and systemic factors, 
including inequitable access to housing and healthcare.26 
Veterans using VHA have access to a national, integrated 
healthcare system, which includes housing support for 
some veterans, that should ameliorate some of these 
effects. However, we found racial and ethnic disparities in 
diabetes control remained for VHA patients, even after 
adjusting for depression and mental health treatment. 
Therefore, our findings offer additional support for the 
idea, described in a recent report to the US Congress, 
that medical and mental healthcare alone are insufficient 
to address disparities in diabetes outcomes.27 The report 
suggested that addressing diabetes- related disparities will 
require new approaches that could include subsidies to 
farmers to grow healthier food, housing support, and 
paid parental leave. Such an approach may also address 
some of the shared mechanisms driving diabetes and 
depression as described by the International Conference 
of Depression and Diabetes, including poverty, unsafe 
neighborhoods, and childhood adversity.7

Specifically considering structural inequities and the 
relationship between diabetes and depression leads 
to additional hypotheses. It is possible that depression 
does not influence diabetes disparities if caused by 
diabetes- related changes in behavior that are unlikely 
to be related to structural racism, such as withdrawal 
from social gatherings. At the same time, it may be that 
depression will influence diabetes disparities if related to 
structural racism, such as HPA axis dysregulation due to 
the stress of living in an under- resourced neighborhood. 

These and similar hypotheses were not possible to test 
with our cross- sectional design based on VHA admin-
istrative data as the data cannot account for whether 
depression or diabetes occurred first, causes of depres-
sion, or underlying physiology. These hypotheses would 
be difficult to test even with longitudinal data collected 
as part of a study. However, the underlying idea that 
structural racism affects multiple facets of health across 
multiple domains is well documented26 and could be 
accounted for in future work by including multidimen-
sional measures of structural racism,28 with special care 
to develop measures specific to veterans who have unique 
health profiles and, in the USA, unique access to medical 
and mental healthcare.

Other limitations include the use of depression diag-
noses as opposed to symptoms of depression, which may 
have overestimated the effect of depression on diabetes 
control as the diagnosis may represent a history of 
depressive symptoms as opposed to current symptoms. 
Relying on ICD diagnoses cannot identify people who 
do not seek care at VHA or for whom providers do not 
assess or document depression. As a result, our analyses 
may underestimate the effect of depression on diabetes 
control, particularly given that Black, Hispanic, and Asian 
patients are less likely to receive depression diagnoses 
than white patients.29 Although, this effect is attenuated 
by the fact that VHA is an integrated healthcare system 
with universal screening for depression, meaning that a 
patient would not have to seek mental healthcare to get a 
depression diagnosis. In addition, we did not have infor-
mation on why people received mental health treatment 
or whether they received treatment outside VHA. Finally, 
results may not generalise outside VHA where people 
may have less comprehensive healthcare, although our 
use of VHA data allowed us to investigate the moderating 
effect of mental health treatment. Therefore, we believe 
the limitations of this work are outweighed by strengths, 
which include the large national cohort with access to 
medical and mental healthcare, and comprehensive race 
and ethnicity categories.

In conclusion, our results offer the novel finding that 
depression, particularly if undertreated, has a small 
influence on the association between race and ethnicity 
and diabetes control. The findings also support past 
work demonstrating that American Indian or Alaska 
Native, Black, Hispanic, and Native Hawaiian or Other 
Pacific Islander people and people without adequate 
depression treatment have a higher probability of poor 
diabetes control. High rates of depression among people 
with diabetes, especially among those from racial and 
ethnic minoritized groups, highlight a need to ensure 
equitable and coordinated care for both conditions as 
the effects of mental health treatment may extend to the 
control of physical health conditions. Given the small 
magnitude of the influence of depression on racial and 
ethnic disparities in diabetes control, a continued focus 
on identifying and reducing factors that drive disparities 
is necessary.
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Supplemental Material 

Exhibit S1. ICD9 and ICD10 codes used to define a diabetes diagnosis  

ICD9CM 

357.2, 250.00, 250.01, 250.02, 250.03, 250.10, 250.11, 250.12, 250.13, 250.20, 250.21, 250.22, 250.23, 

250.30, 250.31, 250.32, 250.33, 250.40, 250.41, 250.42, 250.43, 250.50, 250.51, 250.52, 250.53, 250.60, 

250.61, 250.62, 250.63, 250.70, 250.71, 250.72, 250.73, 250.80, 250.81, 250.82, 250.83, 250.90, 250.91, 

250.92, 250.93, 362.01, 362.02, 362.03, 362.04, 362.05, 362.06, 362.07, 366.41, 648.00, 648.01, 648.02, 

648.03, 648.04 

ICD10CM 

E10.8, E10.9, E11.8, E11.9, E13.8, E13.9, E10.10, E10.11, E10.21, E10.22, E10.29, E10.36, E10.39, E10.40, 

E10.41, E10.42, E10.43, E10.44, E10.49, E10.51, E10.52, E10.59, E10.65, E10.69, E11.00, E11.01, E11.21, 

E11.22, E11.29, E11.36, E11.39, E11.40, E11.41, E11.42, E11.43, E11.44, E11.49, E11.51, E11.52, E11.59, 

E11.65, E11.69, E13.00, E13.01, E13.10, E13.11, E13.21, E13.22, E13.29, E13.36, E13.39, E13.40, E13.41, 

E13.42, E13.43, E13.44, E13.49, E13.51, E13.52, E13.59, E13.65, E13.69, O24.02, O24.03, O24.12, 

O24.13, O24.32, O24.33, O24.82, O24.83, E10.311, E10.319, E10.321, E10.329, E10.331, E10.339, 

E10.341, E10.349, E10.351, E10.359, E10.610, E10.618, E10.620, E10.621, E10.622, E10.628, E10.630, 

E10.638, E10.641, E10.649, E11.311, E11.319, E11.321, E11.329, E11.331, E11.339, E11.341, E11.349, 

E11.351, E11.359, E11.610, E11.618, E11.620, E11.621, E11.622, E11.628, E11.630, E11.638, E11.641, 

E11.649, E13.311, E13.319, E13.321, E13.329, E13.331, E13.339, E13.341, E13.349, E13.351, E13.359, 

E13.610, E13.618, E13.620, E13.621, E13.622, E13.628, E13.630, E13.638, E13.641, E13.649, O24.011, 

O24.012, O24.013, O24.019, O24.111, O24.112, O24.113, O24.119, O24.311, O24.312, O24.313, 

O24.319, O24.811, O24.812, O24.813, O24.819 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2023-003612:e003612. 11 2023;BMJ Open Diab Res Care, et al. Breland JY



Exhibit S2. Diabetes-related prescriptions 

Note: list does not include metformin alone as it can be used to treat other conditions 

 acarbose 

 albiglutide 

 alogliptin 

 alogliptin-metFORMIN 

 alogliptin-pioglitazone 

 canagliflozin 

 canagliflozin-metFORMIN 

 chlorproPAMIDE 

 dapagliflozin 

 empagliflozin 

 empagliflozin-metformin 

 empaglifozin-linagliptin 

 exenatide 

 glimepiride 

 glimepiride-pioglitazone 

 glimepiride-rosiglitazone 

 glipiZIDE 

 glipiZIDE-metFORMIN 

 glyBURIDE 

 glyBURIDE-metFORMIN 

 insulin 

 linagliptin 

 linagliptin-metFORMIN 

 liraglutide 

 metFORMIN-pioglitazone 

 metFORMIN-repaglinide 

 metFORMIN-rosiglitazone 

 metFORMIN-saxagliptin 

 metFORMIN-sitaGLIPtin 

 miglitol 

 nateglinide 

 pioglitazone 

 pramlintide 

 repaglinide 

 rosiglitazone 

 saxagliptin 

 sitaGLIPtin 

 TOLAZamide 

 TOLBUTamide 
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Exhibit S3. Antidepressant medications 

Bupropion, Vilazodone, Vortioetine, Isocarboxazid, Selegiline, Phenelzine, Tranylcypromine, 

Nefazodone, Trazodone, Amitriptyline-chlordiazepoxide, Amitriptyline-perphenazine, Fluoxetine-

olanzapine, Desvenlafaxine, Levomilnacipran, Venlafaxine, Duloxetine, Citalopram, Fluoxetine, 

Paroxetine, Escitalopram, Fluvoxamine, Sertraline, Maprotiline, Mirtazapine, Amitriptyline, Desipramine, 

Nortriptyline, Amoxapine, Doxepin (gt 6mg), Protriptyline, Clomipramine, Imipramine, Trimipramine 
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