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ABSTRACT
Objective: Depression is one of the most common 
psychological problems affecting individuals with 
type 1 diabetes, and it is associated with treatment 
nonadherence and worse clinical outcomes. The 
research on treating depression or nonadherence in 
adults with type 1 diabetes is limited. We adapted an 
evidence-supported treatment, individual cognitive-
behavioral therapy for adherence and depression 
(CBT-AD), for type 1 diabetes and examined its 
feasibility, acceptability, and potential for an effect.

Method:  The pilot study included 9 patients with a 
DSM-IV diagnosis of major depression, dysthymia, 
or residual depressive symptoms despite treatment 
with an antidepressant; a diagnosis of type 1 
diabetes per patient self-report; and a glycosylated 
hemoglobin A1c (HbA1c) level of 8.0% or greater. 
Patients were referred by their diabetes care 
providers to a behavioral medicine specialty setting 
and received 10 to 12 sessions of CBT-AD. Main 
outcome measures included percent of eligible 
participants who enrolled in the study, session 
attendance, independently-rated Montgomery-
Asberg Depression Rating Scale (MADRS) score, 
self-reported adherence to diabetes care activities, 
and adherence to self-monitoring of blood glucose 
levels. Data were collected from June 27, 2008, 
through March 31, 2010.

Results: There was a clinically meaningful decrease 
in depression severity (mean [SD] MADRS score 
decrease from 26.0 [4.73] to 12.3 [7.37], Cohen 
d = 2.90), demonstrated improvements in diabetes 
self-care (increase in blood glucose monitoring from 
65.0 [26.72] to 82.7 [22.75], Cohen d = –0.66, and 
a difference in self-reported percent insulin doses 
in the past 2 weeks from 77.1 [29.84] to 87.1 [23.6], 
Cohen d = –0.34), and possible improvement in 
glycemic control (decrease in HbA1c levels from 9.6 
[1.32] to 9.0 [1.04], Cohen d = 0.45).

Conclusions: These preliminary results provide 
evidence for the acceptability, feasibility, and 
potential utility of CBT-AD for patients with type 1 
diabetes and depression.
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Depression is a serious and prevalent condition that is especially 
common in patients with chronic disease in general1 and with 

diabetes in particular.2 Meta-analyses indicate that the rate of depression 
in patients with type 2 diabetes (formerly known as adult-onset diabetes) 
is 1.6 to 2.0 times higher than that in the general population.2,3 Data 
suggest, but are insufficient to be conclusive, that patients with type 1 
diabetes (formerly known as childhood-onset diabetes) have similarly 
elevated rates of depression.4

Depression is associated with poorer adherence to medical regimens 
among patients with chronic disease.5,6 Poor adherence is particularly 
problematic for patients with type 1 diabetes, as self-care in type 1 diabetes 
is extremely important in achieving the glycemic control necessary to 
prevent diabetes-related complications. Adherence with treatment 
guidelines decreases rates of mortality and morbidity in diabetes.7 Meta-
analysis indicates that among youth with type 1 diabetes, adherence is 
significantly associated with better glycemic control.8 Patients with 
diabetes who are depressed have increased rates of mortality, diabetes-
related complications, health care costs, and medical symptom burden, 
as well as a decreased quality of life relative to patients with diabetes 
who are not depressed.9–14 Furthermore, meta-analysis indicates that 
depression is associated with hyperglycemia in patients with diabetes15; 
some evidence suggests that this relationship may be stronger in type 1 
diabetes than in type 2 diabetes.16 Among patients with type 1 diabetes, 
depressive symptoms are associated with increased diabetes symptom 
reporting, poorer physical functioning, decreased adherence to exercise 
regimens and diet, higher glycosylated hemoglobin A1c (HbA1c) levels, 
and increased complications.17,18

Although depression is associated with a number of adverse outcomes 
in patients with diabetes, there is limited evidence that treating depression 
alone will result in improved diabetes outcomes.19 Furthermore, there 
is currently a paucity of research on treating depression in patients with 
type 1 diabetes. The single study published to date is a pilot study of 
group cognitive-behavioral therapy (CBT) for adolescents with type 
1 diabetes and depressive symptoms that showed improvement in 
depressive symptoms, but not in HbA1c levels, from preintervention to 
postintervention.20 Similarly, another uncontrolled pilot study comparing 
group CBT for depression and diabetes between patients with type 1 and 
type 2 diabetes found improvement in depression but not in HbA1c 
levels, with no difference between type 1 and type 2 patients.21 Treatment 
that integrates adherence counseling with depression treatment may be 
required to improve both depressive symptoms and diabetes outcomes 
among depressed patients with diabetes. Cognitive-behavioral therapy for 
adherence and depression (CBT-AD) has been successful at improving 
adherence to antiretroviral medications and depression in patients 
with human immunodeficiency virus (HIV).22 Pilot data indicate that 
this treatment can be successfully adapted to address adherence to 
diabetes self-care regimens and could hold promise in improving both 
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depression and glycemic control in depressed patients with 
type 2 diabetes.23 The current study tests the feasibility and 
potential clinical utility of adapting this intervention for 
depressed patients with type 1 diabetes.

METHOD

Participants
Nine participants (mean ± SD age = 51.2 ± 5.88 years) met 

criteria for the pilot study and were enrolled. All participants 
were white and had a mean of 16 years of education 
(SD = 2.40).

Participants were eligible for the study if they had a 
diagnosis of type 1 diabetes per patient self-report, met 
DSM-IV-TR24 criteria for major depressive disorder (MDD) 
or dysthymia or had residual depressive symptoms (eg, 
Clinical Global Impressions of Illness scale (CGI-I) score of 
2 or “minimally ill, depressive symptoms but able to function 
in all areas”) despite treatment with an antidepressant 
medication, were between the ages of 18 and 80 years, 
and had a HbA1c level ≥ 8.0%. The American Diabetes 
Association recommends a target HbA1c level of < 7%7; on 
the basis of clinical experience, the diabetes care providers 
and Massachusetts General Hospital (MGH) Diabetes 
Treatment Center (Boston, Massachusetts) suggested that 
an HbA1c level ≥ 8.0% would be indicative of problems with 
adherence in this patient population.

Participants were excluded if they were currently on 
dialysis, had a diagnosis of bipolar disorder (I or II), had 
active or untreated major mental illness that would interfere 
with study participation (eg, untreated psychosis, eating 
disorder, mental retardation), or had engaged in CBT during 
the last 3 years.

Of the 14 participants who presented for a screening visit, 
3 (21%) were excluded because they did not meet a diagnosis 
of MDD or dysthymia and did not have residual depressive 
symptoms despite treatment with an antidepressant 
medication. One participant (7%) was excluded due to major 
mental illness that would interfere with study participation, 
and 1 participant (7%) dropped out of the study after his 
baseline evaluation, but prior to beginning treatment. Ten 
patients qualified for the study, and 9 (90%) participated. 

All participants provided informed consent, and all study 
procedures were approved by the Institutional Review Board 
at MGH (clinicaltrials.gov Identifier: NCT01527981). Data 
were collected from June 27, 2008, through March 31, 
2010.

Measures
Physiological. HbA1c. Participants had blood drawn 

at baseline and postassessment to measure their HbA1c 
levels. HbA1c levels were measured using the glycosylated 
hemoglobin assay, which provides the most objective and 
reliable information about long-term glucose control.25,26

Adherence. Self-reported adherence. Adherence to insulin 
was assessed using a questionnaire that instructed participants 
to report how often they took their insulin on a 10-point 
scale from 0% to 100% of the time. This questionnaire was 
adapted from a questionnaire used by Lu and colleagues27 to 
assess adherence to antiretroviral medications.

Self-monitoring of blood glucose. OneTouch Ultra 2 
(LifeScan, Inc, Milpitas, California) was used in this study to 
provide a measure of frequency of self-monitoring of blood 
glucose. Adherence to self-monitoring of blood glucose 
was assessed by downloading readings from participants’ 
glucometers and dividing the number of times each 
participant tested over the past 2 weeks by the number of 
tests prescribed over the same time period. These percentages 
were corrected if participants reported that they used another 
glucometer to test during certain days but did not bring that 
glucometer to the study visit.

Depression
For all clinician-rated measures, a trained PhD or master’s-

level rater other than the therapist completed the assessment 
at posttreatment.

Mini-International Neuropsychiatric Inventory. The 
Mini-International Neuropsychiatric Inventory (MINI)28 
was used to establish baseline diagnoses for all patients. 
The MINI is a valid, structured psychiatric diagnostic tool 
that has been shown to reliably detect DSM-IV psychiatric 
disorders through the administration of questions regarding 
specific symptoms of various diagnoses.

Montgomery-Asberg Depression Rating Scale. The 
Montgomery-Asberg Depression Rating Scale (MADRS),29 
a structured 10-item interview, was utilized to measure 
specific symptoms of depression and to provide a rating 
of depression severity over the past 7 days. The scale has 
acceptable reliability, validity, and sensitivity to change. 
The MADRS was chosen over other clinical assessments of 
depression such as the Hamilton Depression Rating Scale30 
because of its emphasis on symptoms of depression that are 
not somatic in nature.

Center for Epidemiologic Studies Depression Scale. The 
Center for Epidemiologic Studies Depression Scale (CES-D)31 
is a 20-item self-report questionnaire designed to measure 
the severity of depressive symptomatology. The CES-D has 
been found to have acceptable construct validity and test-
retest reliability as well as high internal consistency.31
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Patients with type 1 diabetes and depression have poorer ■■
adherence and worse clinical outcomes than patients 
without depression.

Cognitive-behavioral therapy (CBT) for adherence and ■■
depression has shown promise in improving depression 
and adherence in type 2 diabetes.

Integration of the treatment of depression with CBT-■■
informed strategies to improve self-care and treatment 
adherence may improve health outcomes for adult 
patients with type 1 diabetes and depression.
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Global Assessment of Functioning. The Global Assessment 
of Functioning (GAF)24 is the Axis V rating from the DSM-
IV and was used to rate participants’ current functioning on 
a scale of 0 to 100. The GAF is a reliable and valid means of 
rating current functioning.

Clinical Global Impressions of Illness. The CGI-I32 
(1 = not ill to 7 = extremely ill) was utilized to provide a global 
rating of depression. The CGI is a valid and reliable measure 
of the severity of global impairment and distress related to 
depression, with a score ≥ 3 signifying that the patient meets 
criteria for the disorder in question.

Feasibility. Feasibility was operationalized as the 
percentage of eligible participants who enrolled in the 
study.

Acceptability. Acceptability was operationalized as 
session attendance.

Procedure
Screening. Potential participants were referred to the 

study at the Behavioral Medicine Service of the Department 
of Psychiatry at MGH by providers from the MGH Diabetes 
Treatment Center. They completed a brief telephone screen, 
followed by an assessment with a master’s-level or PhD-level 
clinician. After obtaining informed consent, the clinician 
completed the MINI, MADRS, CGI, and GAF. Participants 
also completed a battery of self-report questionnaires and a 
blood draw to determine their HbA1c levels.

Intervention. All participants were offered 2 visits with 
a certified diabetes nurse educator, 3 visits with a registered 
dietitian, and 10 to 12 sessions of CBT-AD.33,34 The nurse 
educator worked with each participant to review current 
medications and to establish goals for the treatment regimen, 
including those related to medication, self-monitoring of 
blood glucose, and foot care. At the second nurse educator 
visit, the nurse was available to answer any questions that 
participants had and to follow up on the goals established 
at the first visit. At the initial dietitian visit, the dietitian 
conducted a comprehensive evaluation of the participant’s 
nutrition history. The dietitian then used this information 
to work with the participant to set 2 dietary goals and 1 
exercise goal that were individually tailored on the basis 
of the nutrition and lifestyle assessment. These goals were 
selected on the basis of their potential to significantly lower 
HbA1c levels and on the participant’s self-report of at least 
80% confidence in ability to achieve the goals. At the second 
and third dietitian visits, the dietitian worked with the 
participant to reevaluate the goals set at the previous visit 
and to continue with, build on, or change the existing goals 
using the same criteria. A letter was sent to each participant’s 
medical provider of choice, most frequently the primary care 
physician, describing the individual’s participation in the 
study and any diagnoses that the participant met criteria for 
at the baseline evaluation.

Following the initial sessions with the nurse educator and 
dietitian, participants completed 10 to 12 sessions of CBT-
AD. A comprehensive description of CBT-AD can be found 
elsewhere.33,34 The treatment is organized into a 1-session 

intervention focused on adherence,35 followed by 6 modules 
focused on adherence and depression (CBT-AD).33,34 
Although the modules are presented in a specific sequence, 
the intervention is designed to provide the clinician with the 
flexibility to adapt the treatment to the patient’s needs. The 
number of sessions spent on each module is designed to be 
flexible as well in order to address areas that are particularly 
salient to the patient or difficult for the patient to implement. 
The first session, referred to as “Life-Steps,”35 is a stand-
alone, 1-session intervention designed to improve adherence 
to medical recommendations for the effective management 
of chronic illness. Life-Steps was adapted to patients with 
type 1 diabetes by emphasizing self-monitoring of blood 
glucose levels and insulin adherence as important adherence 
goals and by problem-solving as to how to use reminder 
cues to achieve improved adherence. After Life-Steps, 9 to 
11 sessions of CBT-AD focus on addressing deficits in self-
care and teaching specific cognitive-behavioral skills to treat 
symptoms of depression. The number of sessions was also 
designed to be flexible to meet the needs of the patient. The 
clinician and the patient collaboratively determined whether 
to use all 12 sessions or stop after 10 or 11.

At the beginning of each treatment session, the patient 
completed the CES-D and adherence questionnaires, 
including adherence to the patient’s goals set with the 
dietitian and nurse educator, and the patient’s glucometer 
was read electronically. The therapist then addressed 
remaining deficits in self-care and established new goals 
as necessary. The remaining time was spent on CBT skills 
for managing depression, including (1) psychoeducation 
and motivational interviewing, (2) activity scheduling, (3) 
cognitive restructuring, (4) problem-solving, (5) relaxation 
training and diaphragmatic breathing, and (6) maintenance 
and relapse prevention.

During psychoeducation, patients were provided 
information about the importance of adherence to self-
monitoring of blood glucose, insulin, medications, diet, and 
exercise and on how tight glycemic control is associated 
with reduced risk of complications. This information was 
linked back to the goals that the patients had already set with 
the dietitian and nurse educator. Throughout treatment, 
therapists encouraged patients to use self-monitoring of 
blood glucose data to notice patterns and learn information, 
rather than focusing on “good” or “bad” blood glucose 
readings. Patients were encouraged to think about their 
blood glucose numbers “like a scientist,” rather than from a 
judgmental perspective.

RESULTS

Feasibility
Of the 10 patients who met criteria to participate in the 

study, 9 (90%) participated in the treatment and 7 (70%) 
completed treatment and posttreatment assessment. One 
participant did not begin treatment despite eligibility. Two 
participants dropped out partway through treatment and 
did not complete posttreatment assessment. One of these 2 
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participants dropped out after 3 sessions, stating it was due 
to his work and travel schedule. The other dropped out after 
6 sessions because she was not comfortable working with a 
therapist of a different religion from her own. Only the data 
from the 7 participants who completed the posttreatment 
assessment are analyzed here. Given the small sample size, 
Cohen d was calculated using the difference in means 
between baseline and posttreatment divided by the standard 
deviation of the baseline scores to provide a measure of the 
magnitude of the therapeutic effect.

To encourage regular session attendance, participants 
received reminder telephone calls or e-mails the day before 
their appointments. They received reimbursement for use of 
public transit or parking to attend sessions.

Acceptability
Seven of 9 participants (78%) who began treatment 

completed the study. These 7 participants attended a mean 
of 11.71 sessions. Of the 9 participants who began treatment, 
the mean number of sessions attended was 10.22. It took a 
mean of 5.14 months from baseline evaluation to treatment 
completion among the 7 completers.

Depression
Among the 7 participants who completed treatment, the 

independently-rated depression severity as assessed by the 
MADRS decreased from baseline (mean = 26.0, SD = 4.73) to 
postintervention (mean = 12.3, SD = 7.37), which represents 
a large effect (Cohen d = 2.90) (Figure 1). The baseline 
MADRS mean score represents a moderate level of clinician-
rated depressive symptoms, and the postintervention mean 
score represents clinician-rated depressive symptoms below 
clinical significance.32

There was also a change in self-reported depression severity 
as measured by the CES-D from baseline (mean = 32.7, 
SD = 9.27) to postintervention (mean = 10.9, SD = 8.84), 
which also represents a large effect (Cohen d = 2.35) (Figure 
2). The baseline CES-D mean score represents participant-
rated depressive symptoms in the moderate to severe range, 

and the postintervention CES-D mean score represents 
participant-rated depressive symptoms in the nonclinical 
range.31 Participants also rated themselves as a mean of 55.7% 
improved on depression at their posttreatment assessment.

There was also a change in independently-rated CGI scores 
from baseline (mean = 4.0, SD = 1.00) to postintervention 
(mean = 2.0, SD = 1.00), which is equivalent to a change in the 
clinician’s overall impression of depressive symptoms from 
“moderately ill” (daily difficulties in functioning, thoughts 
of life being not worth living) to “minimally ill” (depressive 
symptoms, but able to function in all areas). The effect size 
of the reduction in participants’ CGI scores was 2.0.

Finally, the independently-rated GAF score increased 
from baseline (mean = 53.0, SD = 3.56) to postintervention 
(mean = 68.6, SD = 6.60), indicating a change from the 
lower end of “moderate symptoms or moderate difficulty in 
functioning” to the upper end of “some mild symptoms or 
some difficulty in functioning.” Cohen d for the change in 
GAF scores was −4.38, indicating a large effect size.

Adherence
There was an increase in percent of recommended blood 

glucose monitoring tests performed in the past 2 weeks 
from baseline (mean = 65.0, SD = 26.72) to postintervention 
(mean = 82.7, SD = 22.75) among the 6 participants who 
provided glucometer data at postintervention assessment 
(Cohen d = −0.66). There was also a difference in self-reported 
percent insulin doses administered in the past 2 weeks from 
baseline (mean = 77.1, SD = 29.84) to postintervention 
(mean = 87.1, SD = 23.6), which represents a medium effect 
(Cohen d = −0.34). Participants also rated themselves as a 
mean of 54.3% improved on overall diabetes adherence at 
their posttreatment assessment.

HbA1c Levels
There was a trend toward a decrease in HbA1c levels 

from baseline (mean = 9.6, SD = 1.32) to postintervention 

Figure 1. Montgomery-Asberg Depression Rating 
Scale (MADRS) Scores by Participant From Baseline to 
Postintervention
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Figure 2. Center for Epidemiologic Studies Depression 
Scale (CES-D) Scores by Participant From Baseline to 
Postintervention
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(mean = 9.0, SD = 1.04), which also represents a medium 
effect (Cohen d = 0.45), and more importantly, a clinically 
meaningful difference.

DISCUSSION

This study provides preliminary evidence for a successful 
adaptation of CBT-AD, originally developed for patients 
with HIV, for type 1 diabetes. CBT-AD appears to have 
been acceptable and feasible and may have been helpful 
in producing improvements in diabetes self-care and 
depression. Many patients expressed both appreciation 
for the skills they gained and the need for more attention 
to the psychological health of adults with type 1 diabetes. 
Results from the MADRS, CES-D, CGI, and GAF indicate 
that the intervention may be effective in reducing depressive 
symptoms. Participants improved in the self-rated measure 
of depression and independently assessed clinical severity of 
depression and overall functioning. On average, they went 
from the moderate clinically significant range of symptoms 
to the mild or nonclinical range of symptoms, suggesting that 
this change is clinically meaningful. Objectively measured 
adherence to glucose self-monitoring via downloaded 
glucometer data suggests that the intervention also had a 
powerful effect on increasing the frequency of this important 
self-care activity. Moreover, the improvement in insulin 
adherence (a medium effect size) is clinically meaningful 
given the importance of insulin adherence in achieving 
HbA1c targets in type 1 diabetes. Finally, the improvements 
in HbA1c levels suggest that the intervention could 
potentially be effective at improving glycemic control. As 
HbA1c represents a summary of blood glucose values in the 
past 3 months, it is noteworthy that there was some indication 
that participants’ values may have decreased during the 
intervention, which took approximately 3 months. If such 
improvement continues or is maintained, a change of 0.6% 
could be clinically significant in reducing the risk for future 
diabetes complications.

This study is limited by the small sample size of 
homogenous (white, well-educated) participants, which may 
reduce generalizabilty, and lack of randomization. Therefore, 
we cannot conclude that the intervention was responsible 
for the improvements in depressive symptoms or adherence 
experienced by participants. However, because this is a 
small demonstration study, it is noteworthy that significant 
improvements were seen from baseline to postintervention 
on all measures of depression and on important indicators 
of diabetes self-management.

Self-monitoring of blood glucose is a particularly 
important adherence behavior in type 1 diabetes given its 
impact on improved glycemic control,36 so, it is encouraging 
that participants showed significant improvement in this 
aspect of adherence. Participants were on average 77% 
adherent to insulin before the study and 87% adherent 
postintervention. This increase was in the small (d = 0.2) to 
medium (d = 0.5) range.37 Furthermore, participants showed 
a trend toward decreased HbA1c levels. This difference is 

clinically meaningful and, with a larger sample, could be 
significant. We might even expect that further significant 
changes in HbA1c levels could continue postintervention, 
as HbA1c level is a summary of blood glucose control over 
the past 3 months, so participants may not show evidence 
of their improved adherence through improved glycemic 
control until a couple of months after the intervention is 
complete.

Despite these limitations, the results of this preliminary 
study suggest that the treatment was feasible and acceptable 
to patients. Most patients successfully completed all study 
visits and procedures, and unstructured feedback from 
patients suggested that they appreciated the opportunity 
to participate. Anecdotal evidence suggests that diabetes 
treatment providers (who were often in contact with the 
study investigators) noted improvements in their patients 
and were grateful for the opportunity to refer patients for 
care. Preliminary evidence suggests that CBT-AD was useful 
in helping patients improve both adherence to diabetes 
self-care and depression. These findings are particularly 
promising given the seemingly high rates of depression 
in patients with type 1 diabetes,4 the association of 
depression with worse diabetes outcomes,17,18 and the lack 
of treatment studies on adult patients with type 1 diabetes 
and depression.19

The integration of adherence training with cognitive-
behavioral techniques in CBT-AD is based on the belief that 
the strategies employed in CBT for depression (eg, activity 
scheduling and mood monitoring, cognitive restructuring) 
have important applications in facilitating successful 
treatment adherence in patients with chronic illness (eg, 
increasing physical activity, correcting maladaptive beliefs 
about the illness and treatment). Our intervention addresses 
diabetes and depression as related conditions that may have 
a bidirectional influence on each other, which is novel in 
the field of diabetes and depression. For example, negative 
thinking, which is common in depression, would lead 
to worse self-care behaviors, making the medical illness 
worse and allowing for more negative thinking because 
one’s illness is worse. Each session of the treatment focuses 
on the difficulties that the patient is having with diabetes 
management, the symptoms of depression that the patient 
is experiencing, and how these 2 problems influence each 
other. The strategies employed in this modular treatment 
are presented to the patient as equally applicable to the 
difficulties of diabetes management and to the symptoms of 
depression. The results of our study provide support for the 
hypothesis that integrating the treatment of depression with 
CBT-informed strategies to improve skills and motivation for 
self-care and treatment adherence may maximize the effects 
of psychological treatments on health outcomes for adult 
patients with type 1 diabetes struggling with depression.
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