
Type 2 Diabetes and Mental Health: A retrospective analysis of diabetes 
control among commercial health plan members with comorbid 
depression or anxiety
Emma Casteel, PharmD1; Amanda Bain, PharmD, MPH, MBA1; Erika Smith, PharmD1; Tasneem Motiwala, PhD, MPH, SMBA1, 2
1The Ohio State University Health Plan, Inc.; Columbus, OH; 2The Ohio State University College of Medicine, Department of Biomedical Informatics; Columbus, OH

• Evaluate the impact of depression and/or anxiety, treated 
and untreated, on HbA1C among members with type 2 
diabetes. 

• Characterize the treatments used for depression and/or 
anxiety among members with comorbid type 2 diabetes. 

• Evaluate the adherence to metformin among members 
with type 2 diabetes.

• Depression and anxiety are common comorbid conditions 
in adults with diabetes.1,2

• Depression has been associated with nonadherence to 
diabetes treatment and resultant hyperglycemia.3,4

• The majority of patients with diabetes report anxiety 
related to diabetes management.2

• More severe depression or anxiety has been correlated 
with poor diet, medication nonadherence, and higher 
healthcare costs in patients with diabetes.5,6

• SSRIs are preferred over TCAs for the treatment of 
depression in patients with diabetes based on more 
favorable glycemic control.7

• The Dx/NoTx group had the highest percentage of 
members with controlled diabetes, but this difference was 
not statistically significant. More research is needed to 
determine if there is a relationship between a diagnosis of 
depression and/or anxiety and glycemic control. [Figure 1]

• Medication combined with CBT for depression and/or 
anxiety resulted in improved glycemic control compared 
to medication alone. More research is needed to confirm 
this effect as previous literature was inconclusive. [Figure 
2]

• The SSRI class of antidepressant medications has 
demonstrated beneficial glycemic control.7 This study 
suggests that most members use a combination of agents 
to manage depression and/or anxiety. This combination 
therapy may provide the most benefit for glycemic control. 
[Figure 3 & 4]

• While not significant, there was reduced metformin 
adherence in members with depression and/or anxiety 
compared with those without depression and/or anxiety 
which is consistent with past studies.5 [Figure 5]

DiscussionBackground: Results

• Health plan members with continuous enrollment 
1/1/2016-12/31/2018, ≥1 ICD-10-CM diagnosis code of 
type 2 diabetes mellitus (E11.0-E11.9) during 2016 and 
≥1 verified HbA1C value in 2017 and 2018 were included. 

• Depression and anxiety diagnoses were identified by 
ICD-10-CM diagnosis codes (F32-F33, F40-F48).

• Treatments for depression/anxiety were identified using 
CPT codes for CBT (90791, 90792, 90832-90838, 90847, 
90853, 96150-96155) and pharmacy claims for the 
following medications: SSRI, SNRI, TCA, miscellaneous 
(trazodone, vortioxetine, bupropion, mirtazapine).

• Treatment was defined as CBT and/or medications for 
depression and/or anxiety in all three years. 

• The cohort was divided into four primary groups with 
respect to anxiety and/or depression: NoDx/NoTx, 
Dx/NoTx, Dx/Tx, NoDx/Tx. The Dx/NoTx, Dx/Tx and 
NoDx/Tx groups were combined into DxAnd/OrTx for 
further analysis. Groups are defined in Table 1.

• A yearly average HbA1C for each group was used to 
compare glycemic control in 2017 & 2018. Controlled 
diabetes was defined as HbA1C ≤7%.

• Metformin adherence was measured by calculating 
proportion of days covered (PDC) for metformin claims in 
2018.

Abbreviation Description n
NoDx/NoTx No diagnosis of depression and/or anxiety in 2016 and 

no treatment for anxiety/depression in study period
600

Dx/NoTx ≥1 diagnosis of depression and/or anxiety in 2016 and 
no treatment for anxiety/depression in study period

30

Dx/Tx ≥1 diagnosis of depression and/or anxiety in study 
period, with treatment for anxiety/depression each year

242

NoDx/Tx No diagnosis of depression and/or anxiety in study 
period with treatment for anxiety/depression each year

37

DxAnd/OrTx Dx/NoTx, Dx/Tx and NoDx/Tx combined 309

68%

57%

68%

59%

49%

70%

0% 20% 40% 60% 80%

NoDx/
Medication only

(n=37)

Dx/Medication
only

(n=148)

Dx/Medication
with CBT

(n=94)

Figure 2. Percent of Members with Controlled 
Diabetes, Based on Type of Treatment

2017 2018

Table 1. Group Descriptions

• The study design did not control for time of diagnosis of 
depression, anxiety and/or diabetes.

• There was no differentiation within the diagnosis groups 
amongst those that had depression only, anxiety only, or 
both depression and anxiety.

• Medications used for the treatment of depression and 
anxiety can be used outside of mental health. 

• Depression and/or anxiety diagnosis and/or treatment did 
not have a significant effect on glycemic control or 
metformin adherence among members with type 2 
diabetes.

• Future studies are needed to determine if the severity of 
depression or anxiety or comorbid depression and anxiety 
has a significant effect on glycemic control and 
medication adherence. 
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