
Contents lists available at ScienceDirect

Can J Diabetes 44 (2020) 530e536
Canadian Journal of Diabetes
journal homepage:

www.canadianjournalofdiabetes.com
Original Research
A Tailored Cognitive-Behavioural Intervention Produces Comparable
Reductions in Regimen-Related Distress in Adults With Type 2
Diabetes Regardless of Insulin Use: 12-Month Outcomes From the
COMRADE Trial

Lesley D. Lutes PhD, R.Psych a,*; Doyle M. Cummings PharmDb,c;
Kerry Littlewood PhD, MSWd; Marina T. Le MA a; Kari Kirian PhD b;
Shivajirao Patil MD, MPH b; Chelsey Solar PhD e; Marissa Carraway PhD b;
Bertha Hambidge MDb
a Psychology Department, University of British Columbia, Kelowna, British Columbia, Canada
bDepartment of Family Medicine, Brody School of Medicine, East Carolina University, Greenville, North Carolina, United States
cCenter for Health Disparities, East Carolina University, Greenville, North Carolina, United States
d School of Social Work, University of South Florida, Tampa, Florida, United States
eDepartment of Psychology, East Carolina University, Greenville, North Carolina, United States

Key Messages

� Insulin users often have higher levels of regimen-related distress, worse glycemic control and limited engagement in self-care
behaviours.

� It is unknown whether insulin users respond similarly to cognitive-behavioural therapy to reduce this distress.
� This study demonstrates comparable responses to cognitive-behavioural therapy among insulin users and nonusers, with
improvement in glycated hemoglobin and self-care behaviours.
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Objectives: Our aim in this study was to determine whether a cognitive-behavioural therapy plus small
changes lifestyle intervention can produce comparable improvements in insulin users vs patients not
using insulin with uncontrolled type 2 diabetes (T2D) and comorbid depressive or regimen-related
distress (RRD) symptoms.
Methods: This study is a secondary analysis of Collaborative Care Management for Distress and
Depression in Rural Diabetes Study, a randomized, controlled trial of a 16-session, severity-tailored
cognitive-behavioural therapy plus small changes lifestyle intervention compared with usual care.
Outcomes included glycated hemoglobin (A1C), regimen-related distress, depression, medication
adherence and diabetes self-care. Our investigation provides 2 sets of contrasts: 1) insulin users in the
intervention group compared with insulin users in the usual-care group and 2) insulin users compared
with noninsulin users in the intervention group only.
Results: Of the 139 participants, 72 (52%) were using insulin at baseline and had significantly higher
levels of A1C (10.2�2.1% vs 8.9�1.6%) and RRD (3.3�1.4 vs 2.8�1.1), and significantly poorer medication
adherence (5.2�2.1 days/wk vs 5.5�1.7 days/wk). Intervention patients using insulin exhibited signifi-
cantly greater reductions in RRD and marginally significant improvements in medication adherence and
A1C compared with insulin users in usual care. Within the intervention group, changes in RRD, medi-
cation adherence and A1C did not differ significantly by insulin use.
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détresse liée au traitement et à la
surveillance de la glycémie
Conclusions: Tailored cognitive-behavioural therapy with a small-changes lifestyle intervention improved
elevated RRD and A1C outcomes at least as effectively in insulin users as non‒insulin users. Future
powered studies need to address the role of insulin use in uptake and treatment outcomes.

� 2020 Canadian Diabetes Association.
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r é s u m é

Objectifs : L’objectif de notre étude était de déterminer si l’association d’une thérapie cognitivo-

comportementale à une intervention comportementale minime sur le mode de vie pouvait entraîner
des améliorations comparables entre les utilisateurs d’insuline vs les non-utilisateurs ayant un diabète de
type 2 (DT2) non maîtrisé et des symptômes dépressifs concomitants ou des symptômes de détresse liée
au traitement et à la surveillance de la glycémie (DLTSG).
Méthodes : Cette étude constituait une analyse secondaire de la Collaborative Care Management for
Distress and Depression in Rural Diabetes Study, soit une étude clinique à répartition aléatoire sur
l’association d’une thérapie cognitivo-comportementale en fonction de la gravité de 16 séances à une
intervention comportementale minime sur le mode de vie par rapport aux soins habituels. Les résultats
étaient les suivants : l’hémoglobine glyquée (A1c), la DLTSG, la dépression, l’observance thérapeutique et
la prise en charge autonome des soins du diabète. Notre étude comportait 2 groupes différents : 1) les
utilisateurs d’insuline dans le groupe d’intervention par rapport aux utilisateurs d’insuline dans le groupe
de soins habituels; 2) les utilisateurs d’insuline par rapport aux non-utilisateurs d’insuline dans le groupe
d’intervention seulement.
Résultats : Parmi les 139 participants, 72 (52 %) utilisaient l’insuline au début, avaient des concentrations
significativement plus élevées d’A1c (10,2 � 2,1% vs 8,9 � 1,6%) et une DLTSG (3,3 � 1,4 vs 2,8 � 1,1), et
montraient une observance thérapeutique médiocre (5,2 � 2,1 jours / semaine vs 5,5 � 1,7 jours /
semaine). Les patients de l’intervention qui utilisaient l’insuline montraient des réductions signi-
ficativement supérieures de la DLTSG et des améliorations légèrement significatives de l’observance
thérapeutique et de l’A1c par rapport aux utilisateurs d’insuline des soins habituels. Dans le groupe
d’intervention, les changements dans la DLTSG, l’observance thérapeutique et l’A1c ne différaient pas de
manière significative lors de l’utilisation d’insuline.
Conclusions : L’association d’une thérapie cognitivo-comportementale à une intervention comporte-
mentale minime sur le mode de vie permettait d’améliorer aussi efficacement les résultats de la DLTSG et
de l’A1c des utilisateurs d’insuline que les résultats des non-utilisateurs d’insuline. Ultérieurement, des
études puissantes devront aborder le rôle que joue l’utilisation de l’insuline dans les résultats de l’ob-
servance et de traitement.

� 2020 Canadian Diabetes Association.
Introduction

Obesity and diabetes have increasingly become a health prob-
lem globally, but particularly in the United States. Although almost
half of the adult population is obese (1,2), the prevalence of obesity
is significantly higher among certain high-risk populations, such as
individuals diagnosed with type 2 diabetes. Over 34 million peo-
ple—or 10.5% of the American population—have been diagnosed
with diabetes. In 2018, type 2 diabetes (T2D) accounted for
approximately 90% to 95% of all diabetes cases (2). Unfortunately,
individuals with T2D, who are already at risk for obesity, face
additional challenges with respect to weight management. For
example, those with T2D find it more challenging to lose weight in
comparison to thosewho do not livewith diabetes. In addition, side
effects of many medical treatments for T2D, particularly insulin
therapy, include weight gain (3e5). The challenge of dealing with
the stresses associated with one’s own diabetes may be com-
pounded by the potential impact of new required diabetes self-care
behaviours, especially for those using insulin. For persons with T2D,
managing stress, self-monitoring of blood glucose and making
healthy food and lifestyle choices are complex and demanding,
especially for insulin users (4). Effective diabetes self-care behav-
iours with management of glycemic control can decrease the
impact and lessen the risk of developing acute and chronic com-
plications (5). These self-care and monitoring strategies can be
exceptionally important as glycemic control remains the major
therapeutic objective for prevention of target-organ damage and
other complications arising from diabetes (6). Both obesity and T2D
increase people’s risk for developing serious medical health con-
ditions and mental health concerns (6).

Over 3 million Americans with diabetes now use insulin to help
manage their disease. While the use of insulin to manage the dis-
ease can help improved blood glucose control, recent research
suggests that almost half of people initially decline the recom-
mendation (7). While cost, side effects and stigma have been sug-
gested as possible reasons for lack of uptake, another possible
reason is the potential for increased levels of distress. Diabetes-
related distress is similar to depressive symptoms, such that both
are characterized by negative affect and feelings of hopelessness.
However, diabetes-related distress is distinct in that it includes
specific concerns regarding T2D management, its emotional
burden, perceived support from others to manage their disease and
access to primary care (8,9). A subscale of the 17-item Diabetes
Distress Scale (DDS-17) (8) focusses specifically on regimen-related
distress (RRD), or the measure of distress connected to the treat-
ment andmonitoring regimen of diabetes, which has been linked to
various biologic and psychosocial treatment outcomes. For
example, research has shown that insulin users have higher levels
of RRD. Increased RRD, in turn, has been associated with worse
glycemic control, engaging in fewer self-care behaviours, increased
depressive symptoms and lower medication adherence (10). More
recent studies have continued to show that insulin-treated T2D
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patients have a lower quality of life compared with their non-
insulin-using counterparts (11).

Unfortunately, the complex treatment and monitoring behav-
iours that accompany insulin use have resulted in a majority of
insulin-using T2D individuals being excluded or restricted from
behavioural interventions given the belief that significant
improvements are no longer possible given the stage of the disease.
For example, insulin-using individuals with T2D have been
excluded from mindful eating (12), self-monitoring and intensive
education (13), and have been routinely excluded fromweight-loss
behavioural interventions (14). Even in the Look AHEAD trial, which
had>5,000 participants,<15% of the individuals were using insulin
(15). This may be due to the fact that early evidence suggests that,
when insulin-using individuals with T2D have been included in
randomized clinical trials of behavioural interventions, they may
benefit less than those on lifestyle and/or oral medication treat-
ment only (16).

Given the dearth of information available on both medical and
behavioural outcomes for those with T2D who use insulin vs non‒
insulin users, we examined the effectiveness of a cognitive-
behavioural therapy (CBT) intervention plus lifestyle counselling
for patients with T2D to determine whether outcomes differed
among insulin-using vs noninsulin-using patients.

Methods

Study design

This study is a secondary analysis from the Collaborative Care
Management for Distress and Depression in Rural Diabetes
(COMRADE) trial (17,18), a randomized clinical trial of 139 adult
rural patients with T2D and with a glycated hemoglobin (A1C) of
�7.0% at baseline, 52% of whom were insulin users. The trial was
designed to evaluate the effectiveness of a CBT intervention tailored
to symptom severity plus lifestyle counselling and standard med-
ical care (17) compared with usual care. The primary A1C outcomes
from comparison of the randomized treatment arms has been
published previously (18). The randomization and tailored inter-
ventions used in COMRADE have been described in detail in earlier
publications (18,19). In brief, patients completed the DDS-17 and
9-item Patient Health Questionnaire (PHQ-9) plus additional
baseline measures (outlined in what follows). On the basis of their
scores, patients randomized to the behavioural health intervention
arm were further assigned to either 16-session small changes life-
style coaching (if the PHQ-9 score was <10 and/or mean DDS-17
score was <2) or a 16-session CBT intervention (if PHQ score was
�10 and/or mean DDS-17 score was �2), both delivered across
12 months. There was no stratification of the block-randomization
procedures at baseline by insulin status. In the small-changes life-
style intervention subgroup, a nurse care manager contacted
patients via telephone and focused on lifestyle modifications to
improve diabetes- and mood-related distress based on the small-
changes lifestyle behaviour change model described in detail
elsewhere (20), which has been shown to be effective at promoting
weight loss across time in both traditional and high-risk pop-
ulations (14,21e23). In the CBT intervention subgroup, a clinical
health psychologist and/or doctoral student in clinical health psy-
chology met with patients in person (in the primary care clinic) or,
in rare cases, via telephone. It should be noted that 7% of those in
the intervention arm received at least 1 telephone-based session(s)
and that these sessions were provided when barriers prevented the
patients from attending in-person sessions (e.g. for patients expe-
riencing health or financial difficulties that limited travel). CBT
focused on modifying diabetes-related cognitive biases that lead to
maladaptive behaviour, and including behavioural techniques
(such as self-monitoring, behavioural activation, etc.) and adaptive
coping strategies from problem-solving therapy. Patients in both
intervention subgroups were also provided with standard medical
care and had access to a community health worker, who provided
quarterly peer support and navigation to community resources via
telephone.

The trial took place in an academic family medicine practice that
provides primary care to a rural population in the southeastern
United States. The practice is a training site for medical residents
and other students and provides care to an ethnically diverse
population. The study was approved by the institutional review
board of East Carolina University and was registered with
ClinicalTrials.gov (NCT02863523).

Participants and procedures

Eligible participants were adult patients (18 to 75 years old)
with an established medical history of T2D with A1C�7.0%, and
with self-reported symptoms of distress using the Diabetes Distress
Scale-2 item screener (positive ¼ mean score �3 on the Diabetes
Distress Scale-2) and/or symptoms of depression using the Patient
Health Questionnaire-2 item screener (positive ¼ total score �3 on
DDS-2). Exclusion criteria were as follows: established medical
record diagnosis of advanced disease (e.g. dialysis, severe heart
failure, metastatic cancer, etc.), or presence of alcoholism, cognitive
impairment or major psychiatric illness that would impede active
participation. If the patient provided informed consent andmet the
aforementioned screening criteria, he or she was scheduled for an
enrolment visit. At enrolment, the patient completed the full DDS-
17 and PHQ-9 as well as additional baseline measures mentioned
later, was randomized to 1 of 2 intervention arms (behavioural
intervention vs usual care) and then scheduled for an orientation
session where arm-specific content and assessments were
reviewed. Patients in the usual-care arm were provided with
general information about follow-up assessments. Biologic (i.e.
height, blood pressure, weight and A1C) and psychosocial measures
(DDS-17 and PHQ-9) were completed at baseline and at 12-month
follow up.

Insulin status and measures

Before randomization, patients in both usual-care and inter-
vention arms completed several biologic, psychosocial and health
behaviour measures, with full listings given elsewhere (17,18).
These included demographic information, duration of diabetes (in
years; self-reported) and all medication(s) used to treat diabetes
(such as insulin and/or oral medications). The EatSmart Precision
Plus Bathroom Scale Model ESBS-05 was used to measure weight.
The Medline DCA Vantage 2000 A1C Reagent Kit (Siemens) was
used to measure A1C by fingerstick. Previously validated psycho-
social measures, including the PHQ-9 and DDS-17, were used. The
PHQ-9 is a 9-item self-report measure used to assess symptoms of
depression in primary care settings (24). Scores are summed to
indicate minimal, mild, moderate or severe depressive symptoms.
The DDS-17 is a 17-item self-report measure that captures a
respondent’s level of current emotional distress related to man-
aging diabetes. Scores are summed and divided by 17 (i.e. mean
score) to categorize distress as low, moderate or high. The DDS-17
also has 4 subscales, including the RRD subscore, an average from
5 items measuring distress associated with specific treatment and
monitoring activities, which has been correlated with diabetes
outcome measures (10,25). Validated health behaviour measures
were also used. These included the Summary of Diabetes Self-Care
Activities (SDSCA) (26) to assess diabetes-specific self-care behav-
iours and a modified Medication Adherence Scale (27) to assess
medication adherence behaviour. Biologic, psychosocial and health
behaviour measures were collected at baseline and 12 months.

http://ClinicalTrials.gov


Table 2
Demographic and clinical characteristics of intervention arm insulin and no-insulin
status at baseline (N¼67)

Parameter No insulin (n¼26) Insulin use (n¼41)

Sex (female) 20 (76.9%) 33 (80.5%)
Age, in years 52.19 (8.46) 50.98 (10.61)
Race
African American 20 (76.9%) 32 (78.0%)
Caucasian 5 (19.2%) 7 (17.1%)
Other 1 (3.9%) 2 (4.9%)

Weight (lbs.) 229.02 (58.96) 209.65 (55.52)
BMI (kg/m2) 37.80 (10.51) 34.76 (7.90)
A1C (%) 8.97 (1.86) 10.46 (2.12) *
Self-care behaviors (SDSCA) 3.14 (1.15) 3.28 (1.20)
Regimen-related distress (RRD) 3.07 (1.16) 3.40 (1.50)
Depression symptoms (PHQ-9) 9.19 (5.18) 10.15 (6.44)
Medication adherence (days/week) 5.21 (1.97) 4.91 (2.07)

A1C, glycated hemoglobin; BMI, bodymass index;DDS-17, 17-itemDiabetes Distress
Scale; PHQ, 9-item Patient Health Questionnaire; SDSCA, Summary of Diabetes Self-
Care Activities.
Note: Data expressed as number (% of sample) or as mean (standard deviation).

* p<0.05, significant difference between no-insulin and insulin groups.
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Patients who indicated at baseline that they were taking any
insulin on a regular basis to manage their T2D were categorized as
“insulin users.” Patients who indicated that they used any other
form of medication or treatment were categorized as “not on
insulin.”

This study tests 2 sets of contrasts: 1) insulin users in the
intervention group compared with insulin users in the usual-care
group and 2) insulin users compared with insulin nonusers in the
intervention group only. Analyses also compared insulin users with
insulin nonusers on secondary outcomes, including the psycho-
logical (RRD, PHQ-9) and health behaviour (SDSCA, Medication
Adherence Scale) measures listed previously.

Statistical analyses

Descriptive statistics were calculated for all variables. The
outcome measures were changes in mean A1C, self-care activities
(SDSCA), RRD, depressive symptoms (PHQ-9) and medication
adherence from baseline to 12-month follow up. Data were nor-
mally distributed. These outcome measures were compared in
2 ways. First, the investigators compared insulin users across the
2 treatment arms (usual-care group vs intervention group). Second,
the analysis was restricted to the intervention arm only and insulin
users were compared with insulin nonusers. Both analyses utilized
Student’s t test to compare groups. All analyses were conducted
using SPSS version 24 (IBM, Armonk, New York, United States).
Missing data at follow up associated with patients’ missing
assessments were addressed using multiple imputation to replace
missing values. All variables with <20% of randomly missing data
were kept and imputed. Multiple imputationwas preferred because
it can be superior to other missing data approaches (i.e. mean
replacement, last observation) and removing patients with missing
data from the study (i.e. listwise) could result in a significant loss of
the study sample.

Results

Demographic, clinical and treatment characteristics

The sample was predominantly middle-aged (mean, 52.60 years;
standard deviation [SD], 9.55 years), moderately obese (mean body
mass index, 37.01; SD, 9.08), mostly women (n¼108, 77.7%) and
diverse, with 71.9% (n¼100) African American, 23% (n¼32) Caucasian
Table 1
Demographic and clinical characteristics of total sample by insulin use status at
baseline (N¼39)

Parameter No insulin use (n¼67) Insulin use (n¼72)

Sex (female) 51 (76.1%) 57 (79.2%)
Age, in years 53.35 (8.69) 51.90 (6.31)
Race, n (%)
African American 44 (65.7%) 56 (77.8%)
Caucasian 19 (28.4%) 13 (18.1%)
Other 3 (4.5%) 3 (4.2%)

Weight (lbs.) 221.99 (51.63) 228.11 (61.66)
BMI (kg/m2) 36.49 (8.91) 37.49 (9.27)
A1C (%) 8.94 (1.61) 10.23 (2.07) *
Self-care behaviors (SDSCA) 3.22 (1.22) 3.41 (1.31)
Regimen-related distress (RDD) 2.84 (1.10) 3.34 (1.45) *
Depression symptoms (PHQ-9) 8.07 (5.71) 10.42 (6.18)
Medication adherence (days/week) 5.53 (1.74) 5.24 (2.08) *

A1C, glycated hemoglobin; BMI, bodymass index;DDS-17, 17-itemDiabetes Distress
Scale; PHQ, 9-item Patient Health Questionnaire; SDSCA, Summary of Diabetes Self-
Care Activities.
Note. Data expressed as number (%) or as mean (standard deviation).

* p<0.05, significant difference between no-insulin and insulin groups.
and 5% (n¼7) “other” race. With regard to weight status, 19.4%
(n¼27) were normal or overweight and 80.6% (n¼112) were obese.
In terms of randomization, 72 (51.8%) were assigned to the usual-
care group and 67 (48.2%) were assigned to the intervention
group. Table 1 provides a summary of demographic characteristics
comparing insulin users vs nonusers. Table 2 provides a summary of
demographic characteristics comparing insulin and insulin nonusers
in the intervention group.

All participants had T2D (A1C: mean, 9.61%; SD, 1.96%) for an
average of 11.15 (SD, 8.95) years. Over half (52%; n¼72) reported
using insulin to manage their T2D. Insulin users had significantly
higher baseline A1C levels (mean, 10.23%; SD, 2.07%) than partici-
pants not on insulin (mean, 8.94%; SD, 1.61%, t¼4.07; p<0.001).
However, insulin users did not significantly differ from participants
not using insulin for baseline weight (mean, 228.11 lbs.; SD, 61.66
lbs. vs mean, 221.99 lbs.; SD, 51.63 lbs., respectively; t¼0.63;
p¼0.53) or body mass index (mean, 37.49; SD, 9.27 vs mean, 36.48;
SD, 8.91, respectively; t¼0.65; p¼0.52). See Tables 1 and 2 for
comparisons of baseline clinical characteristics.
Comparisons by intervention group

Change in outcome measures (i.e. A1C, RRD, PHQ-9, SDSCA and
medication adherence, from baseline to 12 months) were
compared among insulin users in the usual-care arm and insulin
users in the intervention arm (Table 3). In the intervention arm, 72%
(n¼48) received CBT and 28% (n¼19) received small-changes life-
style intervention. There was a significant difference in responses
between insulin users in the intervention arm, with the interven-
tion arm displaying greater reductions in RRD (mean, �1.17; SD,
1.11) compared with insulin users in the usual-care arm
(mean, �0.60; SD, 1.31; t¼2.02; p¼0.05). In addition, there were
marginally greater improvements in medication adherence (mean,
0.04; SD, 2.42 vs mean, 1.03; SD, 1.97, respectively; t¼1.89; p¼0.06)
and A1C (mean, �0.16; SD, 2.42 vs mean, �1.12; SD, 1.99, respec-
tively; t¼1.85; p¼0.07); although intervention arm patients had
greater improvements, the differences between insulin users in the
usual-care group and insulin users in the intervention group on
changes in self-care behaviours (mean, 0.60; SD,1.44 vs mean, 0.99;
SD, 1.26, respectively; t¼1.21; p¼0.23) and depressive symptoms
(mean, �0.87; SD, 7.69 vs mean, �3.31; SD, 5.40, respectively;
t¼1.59; p¼0.12) did not achieve statistical significance.



Table 3
Change in outcomes from baseline to 12-month follow up in insulin users by group

Parameter Usual-care group (n¼31) Intervention group (n¼25) t

Baseline 12 Months Change Baseline 12 Months Change

Self-care behaviours (SDSCA) 3.58�1.45 4.18�1.23 0.60 �1.44 3.28�1.19 4.27�1.42 0.99�1.26 1.21
Regimen-related distress (RDD) 3.27�1.41 2.67�1.29 �0.60 �1.31 3.39�1.50 2.22�1.26 �1.17�1.11 2.02 *

Depressive symptoms (PHQ-9) 10.77�5.91 9.90�7.45 �0.87�7.69 10.15�6.44 6.83�6.32 �3.31�5.40 1.59
Medication adherence (days/week) 5.71�2.04 5.77�1.91 0.04�2.42 4.91�2.07 5.94�1.97 1.03�1.97 1.89
A1C (%) 9.92�1.99 9.76�2.52 �0.16 �2.42 10.46�2.12 9.34�2.14 �1.12�1.99 1.85

A1C, glycated hemoglobin; DDS-17, 17-item Diabetes Distress Scale; PHQ-9, 9-item Patient Health Questionnaire; SDSCA, Summary of Diabetes Self-Care Activities.
Note: Data expressed as mean � standard deviation.

* p¼0.05.

L.D. Lutes et al. / Can J Diabetes 44 (2020) 530e536534
Comparisons by insulin use status in intervention group only

We found similar results when we examined the change in the
same outcome measures (from baseline to 12 months) among
patients insulin nonusers and insulin users within the intervention
arm only (Table 4). Specifically, the change in self-care behaviours
(mean, 1.28; SD, 1.35 vs mean, 0.99; SD, 1.26, respectively; t¼0.90;
p¼0.37), RRD (mean, �1.03; SD, 0.93 vs mean, �1.18; SD, 1.12,
respectively; t¼0.54; p¼0.59; Figure 1), depressive symptoms
(mean, �3.50; SD, 4.38 vs mean, �3.31; SD, 5.40, respectively;
t¼0.15; p¼0.89) and medication adherence (mean, 0.96; SD, 2.19 vs
mean, 1.03; SD, 1.97, respectively; t¼0.13; p¼0.89) did not differ
significantly between insulin nonusers and insulin users in the
intervention group. The changes in RRD and A1C in insulin user vs
insulin nonuser subgroups in the intervention arm only are given in
Figure 1. Furthermore, among insulin users in the intervention arm
only, this reduction in RRD correlated significantly with improve-
ment in A1C. Finally, among insulin-using patients in the inter-
vention arm, there was a significant correlation between change in
RRD and change in A1C (Pearson correlation ¼ 0.27, p¼0.05).

Discussion

In this study, we have investigated differences in biologic and
psychosocial outcomes of a tailored CBT intervention in individuals
with T2D and symptoms of comorbid distress and/or depression
among insulin users vs those not using insulin. This comparison by
insulin use is important because the authors have previously
shown (10) and demonstrated again that patients with T2D and
behavioural comorbidities who use insulin have higher baseline
levels of diabetes RRD, poorer medication adherence and worse
glycemic control than those who do not use insulin. The investi-
gators sought to determine whether a 16-session tailored CBT
intervention with lifestyle counselling would result in similar
reductions in both glycemic and psychological outcomes in these
insulin-using patients, who have higher levels at baseline, when
comparedwith the response in similar patients whowere not using
insulin for their T2D. Our findings, particularly in the intervention
arm alone, demonstrate that comparable improvements in RRD,
medication adherence and A1C occurred in insulin-using patients
Table 4
Change in outcomes from baseline to 12-month follow up in intervention group patient

Parameter No insulin use (n¼26)

Baseline 12 Months Chang

Self-care behaviours (SDSCA) 3.14�1.15 4.42�1.28 1.28�
Regimen-related distress 3.07�1.16 2.03�1.02 ‒1.03�
Depressive symptoms (PHQ-9) 9.19�5.18 5.69�5.26 �3.50�
Medication adherence 5.21�1.97 6.17�1.58 0.96�
A1C 8.97�1.86 8.37�1.86 �0.60�

A1C, glycated hemoglobin; DDS-17, 17-item Diabetes Distress Scale; PHQ, 9-item Patient
Note: Data expressed as mean � standard deviation. p>0.05 (not statistically significant
and in those not using insulin. These findings have significant
implications for the applicability of tailored CBT with lifestyle
counselling across a wide range of patients with T2D, regardless of
the glycemic control medications being used.

Importantly, when the investigators compared insulin users in
the 2 randomized treatment arms, a significantly greater decrease
(i.e. almost twice as large) in RRD was found among insulin-using
patients in the intervention group as compared with the insulin-
using patients in the usual-care group. Because the reduction in
RRD correlated significantly with improvement in A1C, a CBT
intervention tailored to individuals’ symptom severity was shown
to significantly reduce the elevated distress associated with treat-
ment and monitoring of T2D among insulin users. The observed
correlation with improvement in A1C suggests that this distress
reduction may contribute to the reduction in A1C, perhaps indi-
rectly through improved self-care behaviours and medication
adherence (both of which were improved), or directly through
biologic mechanisms, such as reducing cortisol levels (not
measured in this study), that link distress and blood glucose levels.
Recognition of the importance and addressing both physical and
mental health needs in this integrated behavioural health inter-
vention may have been an important feature that led to simulta-
neous reductions in A1C levels and psychological symptoms in T2D
patients using and not using insulin, a finding not typically reported
in previous clinical trials. Therefore, this important finding suggests
that tailored CBT with lifestyle counselling should be further
evaluated in insulin-using and nonusing patients with T2D as a
means of reducing increased RRD levels and contributing to
improved glycemic control.

In addition, when comparing psychological and health out-
comes of patients not using insulin vs those using insulin in the
intervention arm only, we found that both groups exhibited com-
parable reductions in A1C levels, depressive symptoms and RRD, as
well as similar improvements in self-care behaviours and medica-
tion adherence. That is, insulin-using patients in the intervention
group did not benefit less, but actually appeared to benefit equally,
if not more, than patients not using insulin. Although not a statis-
tically significant difference, insulin-using patients in the inter-
vention group actually showed a substantially greater decline in
s only according to insulin-use status

Insulin use (n¼32) t

e Baseline 12 Months Change

1.35 3.28�1.20 4.27�1.42 0.99�1.26 0.90
0.93 3.40�1.50 2.22�1.26 �1.18�1.12 0.54
4.38 10.15�6.44 6.83�6.32 �3.31�5.40 0.15
2.19 4.91�2.07 5.94�1.97 1.03�1.97 0.13
1.47 10.46�2.12 9.34�2.14 �1.12�1.99 1.15

Health Questionnaire; SDSCA, Summary of Diabetes Self-Care Activities.
) for all comparisons.



1

1.5

2

2.5

3

3.5

4

Baseline 12 Months

Insulin-using No Insulin

7

7.5

8

8.5

9

9.5

10

10.5

11

Baseline 12 Months

Insulin Using No Insulin

Change in Regimen-Related Distress Change in Glycated Hemoglobin (%) 

Figure 1. Left: Comparable change in regimen-related distress from baseline to 12-month follow up in insulin users and nonusers for intervention arm only. Right: Change in
glycated hemoglobin levels to baseline in insulin users and nonusers for intervention arm only. HBA1c, glycated hemoglobin.
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A1C (mean, �1.2 vs �0.60) compared with those not using insulin.
Althoughmean A1C levels at 12-month follow up still did not reach
guideline-recommended target levels, the data suggest that
tailored CBT may help patients on insulin to successfully intensify
their treatment, which, if sustained, has the potential to impact the
risk for future complications. Another central implication of the
present study is that providing a tailored behavioural intervention
is feasible within a primary care setting. Treating insulin-using
individuals where they are most often seen for care may decrease
the tremendous societal cost of diabetes (28) in the long term.

This trial was also one of the only trials to investigate the
tailoring of CBT with lifestyle counselling in patients with T2D
rather than employing a fixed dose/type intervention. This is
essential as many insulin-using patients with T2D manifest
significantly higher levels of RRD and may require more intensive
counselling, whereas patients not using insulin maymanifest lower
levels of distress and require more limited treatment. Tailoring has
been used in many other intervention models and has the potential
to bring the proper intensity and duration of intervention to
patients based on the baseline level of symptoms. This tailoring
approach also has major implications for the utilization of scarce
psychologist resources, especially in rural communities. Although
regular investigation and management of diabetes distress is spe-
cifically recommended in the 2019 American Diabetes Association
Standards of Medical Care (see Recommendation 5.35) (29),
including referral to behavioural health providers, there is no
specific recommendation regarding how this may be tailored for
insulin-using vs noninsulin-using patients, who may have different
symptom intensities and needs. Our findings could help to inform
the implementation of these guidelines among patients with T2D
on different treatment regimens.

The present results are a major addition to the literature as few
trials have investigated the impact of CBT on biologic and psycho-
logical outcomes by category of glycemic treatment. In the sys-
tematic review and meta-analysis by Harkness and colleagues (30),
there was no psychosocial intervention identified that consistently
improved both physical andmental health in patients with diabetes
and no specific examination by type of glycemic control medica-
tion. The randomized trial by Safren and colleagues (31) demon-
strated the efficacy of CBT in patients with T2D and comorbid
depression. Patients were stratified by glucose-lowering treatment
and the percentage of patients using insulinwas very similar to that
in our trial. However, no results were presented regarding insulin-
use status. Our data suggest that tailored CBT with lifestyle coun-
selling can produce at least comparable reductions in comorbid
behavioural symptom levels and A1C in insulin-using patients.

Although our study contributes novel findings to the literature,
there are also some limitations. First, as the results were secondary
analyses, the study was not powered to find differences between
the insulin-using group and the group not using insulin. However,
approximately 52% of patients in the study were insulin users, with
a reasonable distribution in each arm to facilitate comparisons.
Further, our study was conducted in a rural primary care clinic and
included African American and Caucasian patients with T2D and
elevated A1C. It is uncertain whether the results of the current
study could be generalized to other settings (e.g. urban clinics or
subspecialist settings) and populations (other races or individuals
with type 1 diabetes or with gestational diabetes). Future directions
for research may include conducting a larger clinical trial spanning
multiple primary care practices and including a greater number of
individuals with T2D who are and who are not using insulin.

In conclusion, we have demonstrated that a severity-tailored
CBT intervention with lifestyle counselling resulted in comparable
improvements in RRD, depressive symptoms, self-care behaviours,
medication adherence and A1C in patients with T2D who use
insulin vs not use insulin, suggesting broad applicability. Integrated
and tailored care proved feasible in a busy primary care setting and
can result in improvements in both psychosocial and glycemic
outcomes that are comparably improved even in those patients
already using insulin. These findings underscore the need for
treatments as well as additional research for patients with T2D to
also include integrated behavioural care, involving highly qualified
professionals from multiple health professions, in both insulin
users and those not using insulin.

Acknowledgments

This study was funded by the Bristol Myers Squibb Foundation’s
Together on Diabetes Program as well as by support from East
Carolina University.



L.D. Lutes et al. / Can J Diabetes 44 (2020) 530e536536
Author Disclosures

L.D.L., K.L., K.K., C.S., M.C. and B.H. have no relevant conflicts of
interest. D.M.C. and S.P. received research grant funds from Novo-
Nordisk Pharmaceuticals.

Author Contributions

LDL, DMC, KL, SP and KK contributed to the original study design
and implementation. MC, CS and BH contributed to subsequent
revisions/additions to the study and data collection. ML, LDL, DMC
and KL contributed to data analysis and initial write up. All authors
were involved in editing and finalizing the present manuscript.

References

1. Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of obesity among adults
and youth: United States, 2015e2016. National Center for Chronic Disease Data
Brief 2017;288:CS283e424.

2. Centers for Disease Control and Prevention. National Diabetes Statistics Report,
2020. Atlanta, GA: Centers for Disease Control and Prevention, US Department
of Health and Human Services; 2020.

3. Lau DCW. Diabetes and weight management. Prim Care Diabetes 2010;4(Suppl.
1):S24e30.

4. Carver C. Insulin treatment and the problem of weight gain in type 2 diabetes.
Diabetes Educ 2006;32:910e7.

5. Wing RR, Marcus MD, Epstein LH, Salata R. Type II diabetic subjects lose less
weight than their overweight nondiabetic spouses. Diabetes Care 1987;10:
563e6.

6. National Institutes of Health. National Heart, Lung, and Blood Institute. Clinical
guidelines on the identification, evaluation, and treatment of overweight and
obesity in adultsdthe evidence report. Obes Res 1998;6(Suppl. 2):51Se209S.

7. Turchin A, Hosomura N, Zhang H, Mlamasi S, Shubina M. Predictors and con-
sequences of declining insulin therapy by individuals with type 2 diabetes.
Diab Med 2020;37(5):814e21.

8. Polonsky WH, Fisher L, Earles J, et al. Assessing psychosocial distress in dia-
betes. Diabetes Care 2005;28:626e31.

9. Fisher L, Skaff MM, Mullan JT, et al. Clinical depression versus distress among
patients with type 2 diabetes: Not just a question of semantics. Diabetes Care
2007;30:542e8.

10. Cummings DM, Lutes L, Littlewood K, et al. Regimen related distress, medica-
tion adherence, and glycemic control in rural African American women with
type 2 diabetes mellitus. Ann Pharmacother 2014;48:970e7.

11. Davis TME, Bruce DG, Curtis BH, Barraclough H, Davis WA. The relationship
between intensification of blood glucose-lowering therapies, health status and
quality of life in type 2 diabetes: The Fremantle Diabetes Study Phase II. Dia-
betes Res Clin Pract 2018;142:294e302.

12. Miller CK, Kristeller JL, Headings A, Nagaraja H. Comparison of a mindful eating
intervention to a diabetes self-management intervention among adults with
type 2 diabetes: A randomized controlled trial. Health Educ Behav 2014;41:
145e54.
13. Franciosi M, Lucisano G, Cantarello PA, et al. ROSES: Role of self-monitoring of
blood glucose and intensive education in patients with type 2 diabetes not
receving insulin. A pilot randomized clinical trial. Diabet Med; 2011:789e96.

14. Lutes LD, Winett RA, Barger SD, et al. Small changes in nutrition and physical
activity promote weight loss and maintenance: 3-month evidence from the
ASPIRE randomized trial. Ann Behav Med 2008;35:351e7.

15. Rejeski WJ, Lang W, Neiberg RH, et al. Correlates of health-related quality of
life in overweight and obese adults with type 2 diabetes. Obesity 2006;14:
870e83.

16. Lutes LD, Cummings DM, Littlewood K, Dinatale E, Hambidge B. A community
health worker-delivered intervention in African American women with type 2
diabetes: A 12-month randomized trial. Obesity 2017;25:1329e35.

17. American Diabetes Association. Standards of medical care in diabetes. Diabetes
Care 2017;40(Suppl. 1):S1e135.

18. Lutes LD, Cummings DM, Littlewood K, et al. COMRADE: A randomized trial of
an individually tailored integrated care intervention for uncontrolled type 2
diabetes with depression and/or distress in the rural southeastern U.S. Con-
temp Clin Trials 2018;70:8e14.

19. Cummings DM, Lutes LD, Littlewood K, et al. Randomized trial of a tailored
cognitive behavioral intervention in type 2 diabetes with comorbid depressive
and/or regimen-related distress symptoms—12-month outcomes from
COMRADE. Diabetes Care 2019;42:841e8.

20. Cummings DM, Lutes L, Littlewood K, DiNatale E, Hambidge B. EMPOWER: A
randomized trial using community health workers to deliver a lifestyle inter-
vention program in African American women with Type 2 diabetes: Design,
rationale, and baseline characteristics. Contemp Clin Trials 2013;36:147e53.

21. Damschroder L, Lutes LD, Goodrich D, Lowery J. A small change approach
delivered via telephone promotes weight loss in veterans: Results from the
ASPIRE-VA pilot study. Patient Educ Counsel 2010;79:262e6.

22. Lutes LD, Daiss S, Barger SD, Read M, Steinbaugh E, Winett RW. A small changes
approach promotes initial and continued weight loss with a phone-based
follow up: 9-month results from ASPIRE II. Am J Health Promot 2012;26:
235e8.

23. Masheb R, Lutes LD, Kim HM, et al. Weight loss outcomes in patients with pain.
Obesity 2015;23:1778e84.

24. Spitzer RL, Kroenke K, Williams JBW. Validation and utility of a self-report
version of PRIME-MD: The PHQ primary care study. JAMA 1999;282:1737e44.

25. Hessler D, Fisher L, Glasgow RE, et al. Reductions in regimen distress are
associated with improved management and glycemic control over time. Dia-
betes Care 2014;37:617e24.

26. Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care
activities measure: Results from 7 studies and a revised scale. Diabetes Care
2000;23:943e50.

27. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of self-
reported measure of medication adherence. Med Care 1986;24:67e74.

28. American Diabetes Association. Economic costs of diabetes in the US in 2017.
Diabetes Care 2018;41:917e28.

29. Lifestyle Management: Standards of Medical Care in Diabetesd2019. Diabetes
Care 2019;42(Suppl. 1):S46e60.

30. Harkness E, Macdonald W, Valderas J, Coventry P, Gask L, Bower P. Identifying
psychosocial interventions that improve both physical and mental health in
patients with diabetes. Diabetes Care 2010;33:926e30.

31. Safren SA, Gonzalez JS, Wexler DJ, et al. A randomized controlled trial of
cognitive behavioral therapy for adherence and depression (CBT-AD) in
patients with uncontrolled type 2 diabetes. Diabetes Care 2014;37:625e33.

http://refhub.elsevier.com/S1499-2671(20)30171-4/sref1
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref1
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref1
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref1
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref1
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref3
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref3
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref3
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref4
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref4
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref4
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref5
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref5
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref5
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref5
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref6
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref6
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref6
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref6
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref6
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref7a
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref7a
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref7a
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref7a
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref8
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref8
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref8
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref9
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref9
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref9
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref9
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref10
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref10
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref10
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref10
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref11
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref11
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref11
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref11
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref11
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref12
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref12
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref12
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref12
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref12
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref13
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref13
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref13
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref13
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref14
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref14
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref14
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref14
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref15
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref15
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref15
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref15
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref16
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref16
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref16
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref16
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref17
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref17
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref17
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref18
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref18
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref18
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref18
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref18
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref19
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref19
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref19
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref19
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref19
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref20
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref20
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref20
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref20
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref20
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref21
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref21
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref21
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref21
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref22
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref22
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref22
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref22
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref22
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref23
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref23
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref23
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref24
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref24
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref24
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref25
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref25
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref25
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref25
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref26
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref26
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref26
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref26
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref27
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref27
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref27
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref28
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref28
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref28
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref29
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref29
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref29
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref29
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref30
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref30
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref30
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref30
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref31
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref31
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref31
http://refhub.elsevier.com/S1499-2671(20)30171-4/sref31

	A Tailored Cognitive-Behavioural Intervention Produces Comparable Reductions in Regimen-Related Distress in Adults With Typ ...
	Introduction
	Methods
	Study design
	Participants and procedures
	Insulin status and measures
	Statistical analyses

	Results
	Demographic, clinical and treatment characteristics
	Comparisons by intervention group
	Comparisons by insulin use status in intervention group only

	Discussion
	Acknowledgments
	Author Disclosures
	Author Contributions
	References


