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 ABSTRACT
 Background: Diabetes mellitus places a 
considerable burden on the individual and 
the family with respect to lifestyle changes. 
There is a paucity of systematic studies 
in India examining the efficacy of self-
management programs for diabetes. The 
study examined the impact of a brief self-
management intervention (SMI) on primary 
outcome of HbA1c and secondary outcomes 
of quality of life (QOL), self-care, perceived 
barriers to self-care (BSC), perceptions 
regarding illness and mood in patients with 
type 2 diabetes mellitus.  

Methods and materials: Eighty patients with 
type 2 diabetes mellitus were randomly 
allocated to either a 4-session SMI or 
treatment as usual (TAU) and were assessed 
on HbA1c levels, QOL, self-care, BSC, illness 
perceptions, anxiety, and depression at 
baseline, postintervention , and at three-
month postintervention follow-up. 

Results: Repeated measures analysis of 
variance indicated significant improvement 
in the SMI group from baseline to follow-up 
on HbA1c (P = 0.001), impact of diabetes 
on QOL (P = 0.006),  self-care with respect 
to diet and exercise (Ps = 0.001), perceived 
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psychological intervention in adult patients 
with type 2 diabetes in an Indian setting.

 Diabetes places significant de-
mands on the patient, impact-
ing the quality of life (QOL) 

and well-being.1 The prevalence of type 
2 diabetes in India is higher than in the 
West.2–4 Self-management in diabetes is 
complex and critical in achieving glyce-
mic control, and patients experience sig-
nificant difficulties in maintaining the 
treatment regimen.5 Diabetes self-care re-
fers to the execution of and adherence to 
self-management behaviors such as diet, 
exercise, and blood glucose monitoring.6 

Psychological models of health be-
haviors attempt to understand factors 
impacting self-care. Bandura’s social 
cognitive theory identifies psychologi-
cal factors, such as personal characteris-
tics, arousal, coping, behavioral capacity, 
self-efficacy, expectancies, self-regulation, 
observational and experiential learning, 
and reinforcement as impacting health 
behaviors.7,8 Several other models have 
also been extended to explain health be-
haviors on the basis of social cognitive 
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barriers in adherence to diet, exercise, 
(P = 0.001), medication (P < 0.01), glucose 
testing (P = 0.04), general BSC (P = 
0.001), total barriers (P = 0.001),  illness 
perceptions-timeline or chronicity of 
illness (P = 0.002), personal control over 
illness, (P = 0.001), belief in effectiveness 
of treatment (P = 0.002), understanding 
of one’s illness (P = 0.001), and emotional 
representations regarding illness (P 
=0.001), depression, (P = 0.001), and anxiety 
(P = 0.001). In the SMI group, large effect 
sizes were obtained at the postintervention 
assessment and the three-month follow-up 
on most outcome measures. 

Conclusions: Brief psychological 
intervention is efficacious in patients with 
type 2 diabetes.

Keywords: Type 2 diabetes, self-
management, illness perception, quality of 
life, perceived barriers

Key Messages: Self-management is 
an important aspect of care in chronic 
medical conditions such as diabetes 
mellitus and is impacted by psychological 
factors. Providing brief, yet effective 
self-management interventions remain a 
challenge in the Indian setting. The findings 
of this study highlight the efficacy of a brief 
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processes and perceived barriers to self-
care (BSC).9,10 Recent recommendations 
in diabetes care suggest that psychoso-
cial care must be integrated with collab-
orative medical care so as to improve gly-
cemic control and QOL, with a focus on 
changing attitudes and improving health 
care.11 It is important to explore the per-
ceived barriers to a specified behavior 
and address them in therapy to enhance 
adherence.12 Perception of barriers is a 
cognitive process, and several factors, in-
cluding social, personal, environmental, 
and economic barriers, impact behaviors. 
Patients with diabetes are more likely to 
experience depression than the general 
population. They are reported to have 
higher blood glucose levels, poorer adher-
ence, and lower QOL and well-being.13,14 
Concerns about mood and adherence are 
often not addressed adequately in rou-
tine care. Identification and treatment 
of comorbid mental health conditions in 
patients with type 2 diabetes are associat-
ed with improved metabolic outcomes.15 

The Diabetes Attitudes, Wishes and 
Needs (DAWN) reports that many health 
care providers were underconfident 
about their ability to identify psycholog-
ical problems or provide psychological 
support that the patients require.16,17

Meta-analytic reviews of psychological 
interventions have focused on knowledge, 
lifestyle behaviors, skill development, gly-
cemic control, self-monitoring of blood 
glucose, enhancing empowerment and 
self-efficacy, and promoting relaxation.8,19,20 
Meaningful changes in metabolic status 
and mood with cognitive behavior therapy 
(CBT) have been demonstrated.21

Cultural and psychosocial factors must 
be considered in designing psychological 
interventions for persons with type 2 di-
abetes.22 There is a dearth of systematic 
studies on the efficacy of psychological 
therapies in improving their self-care, 
in the Indian context. Recent Indian 
studies noted that while there are evi-
dence-based guidelines for the manage-
ment of persons with diabetes, they do 
not adequately address psychological 
issues, with no systematic studies on 
the efficacy of these interventions.23 The 
feasibility and effectiveness of strategies 
developed in the West need to be empir-
ically tested in the Indian setting. Stud-
ies on urban Indian patients with type 2 

diabetes highlight the need for interven-
tions that focus on self-care, mood, and 
illness perceptions.24–26 Following the di-
agnosis of a chronic medical condition, 
patients are likely to go through a period 
of psychological and emotional adjust-
ment, before reaching an acceptance of 
the diagnosis.27 The need for culturally 
specific, sustainable self-management 
interventions (SMIs) for persons with di-
abetes in India has been highlighted.23 In 
view of these findings, the present study 
examined the efficacy of a brief psycho-
logical intervention to which cognitive 
and behavioral components were incor-
porated, keeping in mind the cultural 
context of the patients and their needs. 

Materials and Methods

Design and Participants
A two-group randomized controlled de-
sign with baseline, postintervention, and 
three-month follow-up assessments was 
adopted. Eighty patients with type 2 di-
abetes were recruited from outpatient 
services of the Dept. of Endocrinology, 
St. John’s Teaching College and Hospital, 
Bangalore.  Based on the primary outcome 
measure of HbA1c, an expected 80% pow-
er, and 5% significance, it was estimated 
that 37 participants would be required 
in each group.  Inclusion criteria were 
aged 30–65 years, with at least one-year 
duration of illness, and HbA1c between 
7.5% and 10.0% (moderate to poor range). 
Patients were required to have been on a 
stable dosage of the medication for a peri-
od of at least two months prior to recruit-
ment. Those with co-morbid psychiatric 
conditions, gestational or drug-induced 
diabetes, myocardial infarction, cerebro-
vascular illness, or microvascular compli-
cations were excluded, as were patients 
who had received structured psychologi-
cal intervention in the last year. 

Randomization 

Patients fulfilling study criteria were 
randomized to either a SMI group or 
treatment as usual (TAU) group, using 
a random number table. Allocation con-
cealment was not done. The primary out-
come measure was HbA1C, and secondary 
outcomes were QOL, self-care, perceived 
BSC, illness perceptions, and mood. Pa-
tients in both the groups were assessed 

on all measures at baseline, postinter-
vention, and at three-month postinter-
vention follow-up. Patients who required 
changes in medication dosage during 
the study were excluded from the analy-
sis but continued to receive therapy. 

Intervention

Participants in the SMI group received 
four individual sessions (modules), in 
addition to the routine advice on diet, 
exercise, and medication from the en-
docrinologist. The four modules of the 
SMI were developed based on interviews 
with 15 patients with type 2 diabetes, 15 
caregivers, and 13 diabetes care profes-
sionals (physicians, endocrinologists, 
nurses, psychologists, and nutrition-
ists). Interviews were carried out by the 
first author to identify the felt needs for 
diabetes SMI and their relevant compo-
nents.28 The four modules are as follows:
1. �Diabetes education and relaxation 

skills, with a brief individualized di-
abetes self-management module and 
training in deep breathing.

2. �Goal setting, prioritizing, and pro-
moting diabetes care, in which two 
personalized behavioral goals were 
set and strategies to prioritize and im-
plement diabetes care activities were 
discussed. (e.g., planning exercise time 
and meals in advance, getting help 
from family for self-care).

3. �Barrier identification and prob-
lem-solving skills, with respect to 
self-care, and their application to situ-
ations of diabetes self-care.

4. �Managing diabetes-related distress 
and understanding its impact on self-
care and metabolic status. 
The first author conducted the ses-

sions individually, at a general hospital 
setting, for a duration of 30–45 minutes 
per session held fortnightly. Patients 
were provided handouts and worksheets 
in English and vernacular languages, 
for self-monitoring and homework as-
signments. A brief telephonic contact 
to provide prompts and reinforcements 
for self-care behaviors were made at four 
time points during the SMI. 

TAU consisted of regular care by the 
consultant endocrinologist, including 
monitoring of blood glucose levels, pre-
scription of medication, and inputs on 
the diet, exercise, and medication from 
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in the SMI group. A significant time ef-
fect was observed; there was a further 
decrease in HbA1c even after the termina-
tion of SMI (8.08; P = 0.001). In the TAU 
group, there was a significant increase in 
HbA1c level (P < 0.01), indicating a wors-
ening of glycemic control. There were no 
significant between-group differences in 
the RMANOVA on HbA1c.  However, be-
tween-groups comparison on the t-test at 
the postintervention and 3 month postin-
tervention follow-up showed a signifi-
cant difference in HbA1c (t = 2.51 and t = 
2.95, Ps < 0.01).  Larger ES (Tables 2 and 
4) were noted for the completer sample 
on HbA1c in the SMI group at postinter-
vention and follow-up points (0.63 and 
1.06, respectively), as compared to TAU 
completer sample (0.19 and 0.12 at postin-
tervention and three-month postinter-
vention follow-up, respectively).

Significant improvements were noted 
on DQOL-impact (P < 0.01), DQOL-sin-
gle item (P = 0.001), and DQOL-total (P 
= 0.001) in the SMI group. Significant 
differences were observed at the 3-month 
postintervention follow-up on DQOl-sin-
gle item (P = 0.001) in SMI. There was no 
significant within-group difference in 
the TAU group on DQOL-single item. 
There were no significant between-group 
differences on DQOL. However, large 
within-group ES was noted in the SMI 
(completer and ITT sample) as compared 
to the TAU group (Tables 2 and 4).

Within- and Between-
Group Differences on Self-
Care, Perceived Barriers, 
Illness Perceptions, and 
Mood (ITT)
There was an improvement in adherence 
on the domains of SDSCA (Ps < 0.001) in 
the SMI group (Table 3). There was a sig-
nificant change in the perception of bar-
riers with respect to diabetes self-care, 
including glucose testing (P < 0.05), gen-
eral, and total barriers in the SMI group 
(P = 0.001). Large ESs were obtained for 
subscales of general diet (general rec-
ommendations for healthy eating) and 
specific diet (specific questions on con-
sumption of healthy/ unhealthy food) 
and exercise for both ITT and completer 
samples at postintervention and three-

the endocrinologist and did not include 
structured psychological intervention.

Measures
HbA1c levels were recorded at baseline, 
postintervention, and three-month 
postintervention follow-up. The Diabe-
tes Quality of Life Measure (DQOL)29 
consists of 46 items rated on a 5-point 
Likert scale (1 = no impact, 5 = always 
affected, never satisfied). In the present 
study, the total score and a single item 
that assesses DQOL were considered.  

Self-care was assessed using the sum-
mary of diabetes self-care activities 
schedule (SDSCA)30,31; an 11 item, self-re-
port measure of the frequency of per-
forming diabetes self-care tasks over the 
preceding one week.  

Perceived BSC were assessed using BSC,32 
a 31-item self-report instrument. Subjects 
rate the frequency of barriers experienced 
across five subscales of diet, exercise, medi-
cation, glucose testing, and general barriers. 
An overall barrier score is also generated.

The illness perception questionnaire-re-
vised (IPQ-R)33 assesses five components 
of illness, based on Leventhal’s (1987) 
self-regulatory model.34 It consists of 8 
subscales—identity, timeline (how long 
illness will last), consequences, person-
al control (personal control over illness), 
treatment control (beliefs about treatment 
effectiveness), illness coherence (under-
standing about illness), cyclical timeline 
(predictability of illness), and emotional 
representations (emotional reactions to ill-
ness). The scales were translated to the lo-
cal languages of Kannada and Hindi and 
back-translated into English. 

Data Analysis
Data was analyzed using the Statistical 
Software Package for Social Sciences Ver-
sion 15.0 (SPSS 15.0). Outcome variables 
were tested for normality of distribution 
using the Kolmogorov–Smirnov test. 
Nonparametric tests were applied for 
non-normal variables. Intention-to-treat 
(ITT) analysis was carried out.  Addi-
tionally, the completer sample was also 
analyzed. Missing values were imputed 
using the last observation carried for-
ward method, a conservative method 
that reduces the overestimation of in-
tervention effects. Independent sample 
t-test was used to compare differences 

between groups at baseline. Repeated 
measures analysis of variance (RMANO-
VA) was carried out to evaluate changes 
across time points. Baseline differences 
between groups were examined using 
independent samples t-test. Paired t-test 
and independent samples t-tests were 
carried out to examine within and be-
tween-group differences, respectively. Ef-
fect sizes (ESs) for the outcome variables 
were calculated using Cohen’s d.35 The ES 
cutoffs are as follows: >0.20 = small ES, 
>0.50 = medium ES, >0.80 = large ES.

Ethical Approval
The study protocol was reviewed and 
approved by the two ethics committees 
of institutions (National Institute of 
Mental Health and Neurosciences and 
St. John’s Medical College and teaching 
hospital) involved in planning of the 
study and in data recruitment. Written 
informed consent was obtained from all 
patients in the study. The study was reg-
istered retrospectively in the clinical trial 
registry of the Indian Council of Medical 
Research (CTRI/2015/01/005415). 

Results
Six hundred and forty-two patients were 
screened during their follow-up visits to 
the endocrinologist. Of these, 562 did not 
meet the study criteria, for reasons men-
tioned in Figure 1. Eighty participants 
were randomized to the SMI group or 
the TAU group, using random numbers 
(Figure 1). Overall, attrition was 25%. 
Nonpharmacological interventions have 
reported diverse rates of attrition.18 

At baseline, completers and noncom-
pleters in SMI were comparable on all 
measures except DQOL-single item, SD-
SCA-foot care, and IPQ-identity. 

At baseline, both groups were statis-
tically comparable on demographic and 
clinical characteristics (Table 1). RMANO-
VA (Tables 2 and 3) was conducted to ex-
amine the efficacy of the treatment 

Within- and Between-
Group Differences on  
HbA1c and QOL
There was a significant within-group dif-
ference on HbA1c from baseline (Mean 
= 8.58) to post intervention (Mean = 8.19) 
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of the SMI group than postintervention 
(Table 3). ES was larger in the completer 
sample (SMI) than the TAU (Table 4).  

Discussion
Our findings support the effectiveness of 
SMI in improving HbA1c, QOL, self-care, 
perceived barriers, illness perceptions, 
and mood in persons with type 2 diabe-
tes.  Given the lower acceptance of psy-
chological interventions for medical con-
ditions in India, 75% of the participants 
enrolled were completers. This maybe 
an indicator of the feasibility and accept-
ability of the intervention. 

There was a decrease in HbA1c levels at 
post-treatment, with a further decrease at 
3-month postintervention follow-up, indi-
cating continued improvement even after 
active SMI. The inclusion of techniques to 
improve diabetes self-care as a behavioral 
goal and practicing these activities may 
have resulted in a further decrease in the 
HbA1c levels. This is supported by medi-
um ESs for HbA1c levels at post-treatment 
and follow-up. Results with respect to im-
provements in HbA1c following psycho-
social interventions are equivocal.36,37

Diabetes QOL improved significantly 
between post-treatment and 3-month 
postintervention follow-up. This could be 
attributed to possible changes in HbA1c, 
illness perceptions, perception of barri-
ers, and mood. The ES on DQOL-total 
and DQOL-single item at post-treatment 
and three-month follow-up in the SMI 
group further support this finding. The 
brief nature of the intervention is likely 
to have been a reason for the absence of 
significant changes in other domains of 
the DQOL scale. Similar findings have 
been reported in the literature.38

The frequency of engaging in diabetes 
self-care activities increased significantly 
in the SMI group. ESs on domains of diet 
and exercise, in the SMI group, maybe a 
result of the focus of the intervention on 
improving dietary habits and physical 
activity. Our findings are in line with a 
large body of evidence supporting the ef-
ficacy of SMI in improving adherence to 
diabetes care regimens.26,39–42

There was a significant decrease in per-
ceived BSC, indicating a change in the 
cognitive process related to pursuing be-
havioral tasks following the SMI. This is 
further supported by the ESs on barriers to 

FIGURE 1.

Participant Flow
Assessed for eligibility

(n = 642)

Randomized
(n = 80)

Reasons for exclusion 
Comorbid psychiatric illness (n = 101)
Gestational diabetes (n = 4)
HbA1c not in specified range (n = 205)
Change in dose of medication (n = 69)
Micro/macrovascular complications 
(n = 90)
Patients who did not know languages 
of intervention (n = 46) 
Patients who lived in another city 
(n = 31)
Refused consent (n = 16)
 

Self-management intervention
group (SMI) (n = 40)

Treatment as usual group 
(TAU) (n = 40)

Baseline assessment
(n = 40)

Baseline assessment
(n = 40)

Completed SMI and post-
intervention assessment 

(n= 30)

Completed post-intervention 
assessment (n = 25)

Completed three-month  
follow-up assessment (n = 26)

Completed three-month follow- 
up assessment (n = 15)

Drug change
(n = 2)

Drug change
(n = 9)

month postintervention follow-up, rang-
ing 0.54–0.87 (Tables 2 and 4). In the 
TAU group, there were significant differ-
ences on overall BSC, barriers to exercise, 
and general diet (Ps ≤ 0.05; Table 2). 

The SMI group demonstrated a sig-
nificant change in illness perceptions 
on most dimensions, except on percep-
tion of illness as being recurring and 
its long-term consequences.  The TAU 
group demonstrated significant change 
on the identity domain of IPQ (P < 0.01). 
Large ES  (ITT and completer samples) 
were obtained on the timeline (duration 
of illness), illness coherence (meaning 
regarding illness), personal and treat-
ment control (control over illness and 
treatment effectiveness), and emotional 
representations (mood) in SMI group 
at postintervention and three-month 
postintervention follow-up (0.54–1.26 in 
ITT and 0.40–2.14 in completer sample, 
Tables 3 and 4).

Significant between-group differences 
at postintervention were noted on IPQ-R 
dimensions of personal and treatment 
control (P = 0.001), emotional representa-
tion, and meaning regarding illness (ill-
ness coherence) (P < 0.01), with the SMI 
group doing better on these domains 
(Table 3).  Significant between-group dif-
ferences were observed at the 3-month 
postintervention follow-up on these 
variables. Similar results were obtained 
on independent sample t-test for be-
tween-group differences on personal and 
treatment control, illness coherence, and 
emotional representation at postinter-
vention and 3-month postintervention 
follow-up (P = 0.001).

There was a significant within-group 
difference in the SMI group on HADS (P 
= 0.001), which was not observed in the 
TAU group (Table 2). On HADS, larger 
ES was noted for both anxiety and de-
pression at follow-up in the ITT sample 
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general barriers are important in enhanc-
ing adherence. 

The study has some obvious limita-
tions. It was carried out at a single cen-
ter, and the increased therapist contact 
in the SMI group may have impacted 
findings to some extent. Patients who 
required changes in medication were 
not analyzed, as they did not fulfill study 
criteria, but due to ethical reasons, they 
continued to receive the psychological 
intervention, with no change in the al-
location of the group. Recruitment was 
based on specified criteria, affecting the 
generalizability of the findings. The in-
clusion criterion of a specific range of 
HbA1c (7.5%–10.0%) and exclusion crite-
ria of comorbid psychiatric conditions, 
substance dependence, and other micro-
vascular complications resulted in the 
exclusion of a large number of partici-
pants screened for eligibility. Severely ill 
patients with multiple comorbid condi-
tions were excluded, as a brief program 
would not be sufficient for their needs. 
A longer follow-up is necessary to exam-
ine the durability of change. Tools were 
translated and back-translated into local 
languages. However, translations were 
not validated in the present study. There 
is also a possibility of social desirabili-
ty in responses as self-report measures 
were used. The inclusion of other out-
comes related to medical comorbidities 
such as lipid profile, blood pressure, and 
BMI is important.  The absence of an in-
dependent rater for psychological vari-
ables was another limitation. The use 
of the last observation brought forward 
method for missing data does not take 
into account the variability of the results 
and may be less suitable for a study of 
this nature.

Conclusions
The findings support the effectiveness 
of a culturally appropriate, brief inter-
vention based on cognitive behavioral 
principles in improving self-care and 
reducing distress, with an improvement 
in HbA1C levels following the interven-
tion. This brief, focused intervention 
could be delivered by health care pro-
fessionals during regular follow-ups.  
Findings, however, need further repli-
cation, with larger samples and longer 
follow-up.

TABLE 1. 

Baseline Sociodemographic and Clinical Characteristics 

Variable
SMI Group 

(N = 40)
TAU Group 

(N = 40)
t/U 

value
Sig

(2-Sided)

Mean + SD Mean (SD)

Age 50.4 ± 9.3 50.6 ± 8.3 0.08 0.93

Baseline HbA1c* 8.58 ± .84 8.41 ± .73 720 0.44

Duration of illness* 9.7 ± 6.8 9.8 ± 6.9 784 0.87

N (%) N (%) χ2 Sig (2-sided)

Gender
Male 18 (44) 17 (42)

0.05 0.82
Female 22 (55) 23 (58)

Education

Not literate 2 (5) 3 (8)

1.26 0.56

Less than 7 years 7 (18) 6 (15)

8–12 years 9 (22) 13 (32)

Graduate 9 (22) 8 (20)

Postgraduate 5 (13) 4 (10)

Professional 8 (20) 6 (15)

Employment 
status

Employed 21 (52) 16 (40)

1.26 0.53Unemployed 16 (40) 20 (50)

Retired 3 (8) 4 (10)

Marital status
Married 34 (85) 32 (80)

0.34 0.55Unmarried and 
others

6 (15) 8 (20)

Family history of 
diabetes

Present 28 (70) 30 (75)
0.25 0.61

Absent 12 (30) 10 (25)

Type of treatment
OHGA only 28 (70) 26 (65)

0.05 0.81
Insulin + OHGA 12 (30) 14 (35)

Comorbid  
conditions

Hypertension 14 (35) 16 (40)

4.43 0.21
Dyslipidemia 15 (38) 7 (18)

Others 8 (20) 5 (13)

None 12 (30) 17 (43)
*Mann–Whitney U test.

diet, exercise, general barriers such as be-
ing busy or having visitors, and total bar-
riers. Participants in the SMI group were 
taught barrier identification and prob-
lem-solving skills. Findings at follow-up 
suggest that participants may have con-
tinued to apply the skills, resulting in a 
further reduction in perceived barriers 
during the follow-up. Changes in dimen-
sions timeline, personal and treatment 
control, illness coherence, and emotional 
representations of the IPQ- R suggest that 
they may have developed more adaptive 
beliefs about the illness. The ESs obtained 
on the dimensions of the IPQ can be at-
tributed to the content of the SMI.

The SMI was efficacious in reducing 
anxiety, distress, and depression. Diabe-
tes distress may result from a perceived 
inability to cope with the demands of 

living with diabetes.43 Large to medium 
ES on HADS in the SMI group may be 
attributed to skills training in managing 
mood, an experience of well-being, and 
better metabolic control. Literature has 
documented ESs for mood and related 
constructs in the range of 0.32–0.78.18,39-41

Attrition was an important factor in 
this study.  Non-pharmacological inter-
ventions report variable rates of attri-
tion. Attrition in psychotherapy research 
and, in particular, diabetes self-man-
agement programs is challenging, with 
rates up to 79%.18 Reasons for attrition in 
the present are similar to those reported 
globally, including work schedules, poor 
knowledge and confidence, apathy, and 
lack of familiarity with services.44 Better 
physician–patient communication and 
interventions to improve attitudinal and 
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TABLE 2. 

Within- and Between-Group Differences (RMANOVA) on Primary and Secondary Outcome Measures 
at Different Time Points and Effect Sizes Noted in the SMI and TAU Groups

Variable

SMI
Within-Group 

Effects Effect Size TAU
Within-Group 

Effects Effect Size
Between-Group 

Effects

Pre Post F/U F
Sig 

(2-Tailed) Post F/U Pre Post F/U F 
Sig 

(2-Tailed) Post F/U F
Sig 

(2-Tailed)
HbA1c

DQOL-
SAT

DQOL-
IMP

DQOL-1

DQOL 
total

SD-
SCA-GD

SD-
SCA-SD

SD-
SCA-EX

SD-
SCA-GT

SD-
SCA-FC

8.58 ± 
0.84

3.10 ± 
0.38

2.74 ± 
0.31

2.88 ± 
0.68

2.85 ± 
0.31

3.96 ± 
1.99

4.47 ± 
1.56

2.28 ± 
2.26

1.03 ± 
0.58

0.45 ± 
0.61

8.19 ± 
0.78 

3 ± 
0.36

2.74 ± 
0.29

2.83 ± 
0.67

2.80 ± 
0.28

4.92 ± 
1.61

5.53 ± 
1.15

3.53 ± 
2.19

1.1 ± 
0.54

0.48 ± 
0.72

8.08 
± 0.81

3.40 ± 
3.19

2.66 ± 
0.28

2.38 ± 
0.54

2.72 ± 
0.25

4.93 ± 
1.60

5.42 ± 
1.32

3.76 ± 
2.13

1.08 ± 
0.52

0.41 ± 
0.69

32.92***

0.52

7.07**

32.56***

14.48***

17.59***

15.74***

29.85***

1.47

0.68

0.001

0.47

0.006

0.001

0.001

0.001

0.001

0.001

0.23

0.49

0.50*

0.27

0.23

0.07

0.16

0.54

0.80*

0.56*

0.12

0.04

0.60*

0.13

0.33

0.81*

0.56*

0.56*

0.87*

0.66*

0.09

0.06

8.41 ± 
0.73

2.98 ± 
0.35

2.72 ± 
0.27

2.80 ± 
0.51

2.85 ± 
0.31

4.15 ± 
1.82

4.83 ± 
1.30

2.60 ± 
2.44

1.35 ± 
1.14

0.45 ± 
1.22

8.70 ± 
1.02

3.02 ± 
0.37

2.74 ± 
0.28

2.78 ± 
0.62

2.83 ± 
0.30

4.33 ± 
1.72

5.05 ± 
1.22

2.71 ± 
2.40

1.35 ± 
1.14

0.45 ± 
1.22

8.68 
± 0.99

3.02 ± 
0.39

2.74 ± 
0.28

2.83 ± 
0.59

2.83 ± 
0.30

4.35 ± 
1.69

5.01 ± 
1.21

2.66 ± 
2.38

1.35 ± 
1.14

0.45 ± 
1.22

7.50**

1.27

2.82

0.36

0.11

4.35*

2.11

0.54

0.00

0.00

0.007

0.27

0.09

0.67

0.80

0.02

0.15

0.58

1.00

1.00

0.32

0.11

0.07

0.03

0.03

0.10

0.17

0.04

0.009

0.008

0.21

0.13

0.07

0.05

0.03

0.11

0.14

0.04

0.009

0.008

2.90

0.74

0.12

0.74

0.32

0.78

0.36

1.16

1.95

0.001

0.09

0.39

0.72

0.39

0.56

0.38

0.54

0.28

0.16

1.00

HBA1C: glycosylated haemoglobin; DQOL=Diabetes quality of life, SDSCA: summary of diabetes self-care activities schedule; GD: general diet; SD: specific diet, EX: exercise; GT: 
glucose testing, FC: foot care. Higher scores indicate better QoL.

TABLE 2. 

Within- and Between-Group Differences (RMANOVA) on Primary and Secondary Outcome Measures 
at Different Time Points and Effect Sizes Noted in the SMI and TAU Groups

Variable

SMI
Within-Group 

Effects Effect Size TAU
Within-Group 

Effects Effect Size
Between-Group 

Effects

Pre Post F/U F
Sig 

(2-Tailed) Post F/U Pre Post F/U F 
Sig 

(2-Tailed) Post F/U F
Sig 

(2-Tailed)
HbA1c

DQOL-
SAT

DQOL-
IMP

DQOL-1

DQOL 
total

SD-
SCA-GD

SD-
SCA-SD

SD-
SCA-EX

SD-
SCA-GT

SD-
SCA-FC

8.58 ± 
0.84

3.10 ± 
0.38

2.74 ± 
0.31

2.88 ± 
0.68

2.85 ± 
0.31

3.96 ± 
1.99

4.47 ± 
1.56

2.28 ± 
2.26

1.03 ± 
0.58

0.45 ± 
0.61

8.19 ± 
0.78 

3 ± 
0.36

2.74 ± 
0.29

2.83 ± 
0.67

2.80 ± 
0.28

4.92 ± 
1.61

5.53 ± 
1.15

3.53 ± 
2.19

1.1 ± 
0.54

0.48 ± 
0.72

8.08 
± 0.81

3.40 ± 
3.19

2.66 ± 
0.28

2.38 ± 
0.54

2.72 ± 
0.25

4.93 ± 
1.60

5.42 ± 
1.32

3.76 ± 
2.13

1.08 ± 
0.52

0.41 ± 
0.69

32.92***

0.52

7.07**

32.56***

14.48***

17.59***

15.74***

29.85***

1.47

0.68

0.001

0.47

0.006

0.001

0.001

0.001

0.001

0.001

0.23

0.49

0.50*

0.27

0.23

0.07

0.16

0.54

0.80*

0.56*

0.12

0.04

0.60*

0.13

0.33

0.81*

0.56*

0.56*

0.87*

0.66*

0.09

0.06

8.41 ± 
0.73

2.98 ± 
0.35

2.72 ± 
0.27

2.80 ± 
0.51

2.85 ± 
0.31

4.15 ± 
1.82

4.83 ± 
1.30

2.60 ± 
2.44

1.35 ± 
1.14

0.45 ± 
1.22

8.70 ± 
1.02

3.02 ± 
0.37

2.74 ± 
0.28

2.78 ± 
0.62

2.83 ± 
0.30

4.33 ± 
1.72

5.05 ± 
1.22

2.71 ± 
2.40

1.35 ± 
1.14

0.45 ± 
1.22

8.68 
± 0.99

3.02 ± 
0.39

2.74 ± 
0.28

2.83 ± 
0.59

2.83 ± 
0.30

4.35 ± 
1.69

5.01 ± 
1.21

2.66 ± 
2.38

1.35 ± 
1.14

0.45 ± 
1.22

7.50**

1.27

2.82

0.36

0.11

4.35*

2.11

0.54

0.00

0.00

0.007

0.27

0.09

0.67

0.80

0.02

0.15

0.58

1.00

1.00

0.32

0.11

0.07

0.03

0.03

0.10

0.17

0.04

0.009

0.008

0.21

0.13

0.07

0.05

0.03

0.11

0.14

0.04

0.009

0.008

2.90

0.74

0.12

0.74

0.32

0.78

0.36

1.16

1.95

0.001

0.09

0.39

0.72

0.39

0.56

0.38

0.54

0.28

0.16

1.00

HBA1C: glycosylated haemoglobin; DQOL=Diabetes quality of life, SDSCA: summary of diabetes self-care activities schedule; GD: general diet; SD: specific diet, EX: exercise; GT: 
glucose testing, FC: foot care. Higher scores indicate better QoL.

TABLE 3. 

Within- and Between-Group Differences (RMANOVA) on Measures at Different Time Points and Effect 
Sizes Noted in the SMI and TAU Groups on Barriers to Self-care, Illness Perceptions, and Mood

Variable

SMI
Mean (SD)

Within-Group 
Effects Effect Size

TAU
Mean (SD)

Within-Group 
Effects Effect Size

Between-Group 
Effects

Pre Post F/U F
Sig 

(2-Tailed) Post F/U Pre Post F/U F 
Sig 

(2-Tailed) Post F/U F
Sig 

(2-Tailed)

BSC-
diet

BSC-ex-
ercise

BSC-M

BSC-GT

BSC-
GEN

BSC- 
total

IPQ-I

4.45 ± 
0.99

3.96 ± 
0.89

2.14  
± 0.97

2.64 ± 
1.29

3.64 ± 
0.68

3.34 ± 
0.77

3.57 ± 
2.46

3.86 ± 
0.91

3.48 ± 
0.96

2.06 ± 
0.89

2.52 ± 
1.25

3.37 ± 
0.71

3.06 ± 
0.72

3.10 ± 
1.94

3.78  
± 0.93

3.38 ± 
0.99

2.01  
± 0.78

2.49 ± 
1.24

3.30 ± 
0.77

3.00 ± 
0.69

2.98 ± 
1.77

63.26***

40.93***

5.70**

3.68* 
 
 

18.58***

31.72***

5.39**

0.001

0.001

0.01

0.04

0.001

0.001

0.001

0.62a

0.51a

0.08

0.10

0.38

0.37

0.18

0.69a

0.61a

0.14

0.07

0.51a

0.50a

0.02

4.24 ± 
0.96

3.87 ± 
0.92

1.99 ± 
0.67

2.73 ± 
1.74

3.50 ± 
0.86

3.26 ± 
0.75

3.25 ± 
2.38

4.26  
± 0.98

3.94 ± 
0.92

2.01 ± 
0.66

2.73 ± 
1.74

3.51 ± 
0.88

3.30 ± 
0.75

3.60 ± 
2.42

4.28  
± 0.96

3.94 ± 
0.94

2.00 ± 
0.65

2.73 ± 
1.74

3.53 ± 
0.87

3.31 ± 
0.75

3.55 ± 
2.34

1.44

4.35*

0.22

0.59

0.59

4.26*

6.52**

0.24

0.02

0.63

0.48

0.50

0.01

0.007

0.02

0.02

0.01

0.005

0.011

0.05

0.14

0.04

0.07

0.01

0.011

0.03

0.06

0.13

1.18

2.22

0.20

0.28

0.19

0.85

0.26

0.27

0.14

0.65

0.59

0.66

0.35

0.60
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Variable

SMI
Mean (SD)

Within-Group 
Effects Effect Size

TAU
Mean (SD)

Within-Group 
Effects Effect Size

Between-Group 
Effects

Pre Post F/U F
Sig 

(2-Tailed) Post F/U Pre Post F/U F 
Sig 

(2-Tailed) Post F/U F
Sig 

(2-Tailed)

IPQ-T

IPQ-C

IPQ-PC

IPQ-TC

IPQ-IC

IPQ- CYC

IPQ-ER

HADS-D

HADS-A

23.85 
± 3.66

24.28 
± 3.32

19.50 
± 3.53

15.25 
± 2.18

14.70 
± 4.12

13.30 
± 2.25

22.72 
± 2.51

4.15 ± 
3.07

4.65 ± 
1.96

25.17 
± 3.09

24.38 
± 3.15

23.40 
± 3.35

18.10 
± 2.67

17.67 
± 2.93

13.60 
± 2.43

19.67 
± 2.57

3.13 ± 
2.59

3.90 ± 
1.61

25.47 
± 2.44

24.38 
± 3.20

23.93 
± 3.72

18.30 
± 2.77

17.97 
± 2.91

13.18 
± 2.18

18.78 
± 3.00

2.60 ± 
2.29

3.38 ± 
1.42

8.69**

0.18

39.71***

45.45***

31.91***

1.50

51.33***

22.13***

30.63***

0.002

0.69

0.001

0.001

0.001

0.23

0.001

0.001

0.001

0.38

0.03

1.14

1.20a

0.83a

0.13

1.21a

0.36

0.42

0.54a

0.03

1.23

1.26a

0.92a

0.05

1.42a

0.58a

0.81a

23.63 
± 3.34

24.05 
± 2.81

20.47 
± 4.29

15.73
 ± 2.44

15.25 ± 
3.84

13.17 ± 
2.65

22.57 
± 2.14

4.18 ± 
2.73

4.05 ± 
2.98

23.63 
± 3.24

23.97 
± 2.87

20.45 
± 4.27

15.62 
± 2.44

15.18 ± 
4.08

13.27 ± 
2.56

22.60 
± 2.45

4.07 ± 
2.65

4.05 ± 
2.68

23.62 
± 3.22

23.95 
± 2.75

20.50 
± 4.28

15.68 
± 2.47

15.20 
± 4.08

13.25 ± 
2.55

22.73 
± 2.40

4.18 ± 
2.65

4.02 ± 
2.61

0.001

0.45

0.42

0.49

0.26

1.08

0.81

0.47

0.02

1.00

0.59

0.60

0.50

0.62

0.32

0.44

0.54

0.92

0.003

0.02

0.004

0.017

0.03

0.03

0.04

0.04

0.003

0.003

0.03

0.007

0.02

0.012

0.03

0.08

0.003

0.010

3.23

0.27

4.80

8.85

4.04

0.05

19.37

2.15

0.91

0.07

0.60

0.03*

0.004**

0.04*

0.81

0.001***

0.14

0.89

BSC: barriers to self-care, IPQ: illness perception questionnaire, CYC: cyclical, T: timeline, C: consequences, PC: personal control, TC: treatment control, HADS: hospital anxiety 
and  depression scale, D: depression, Anx: anxiety >0.20: small effect size, >0.50: medium effect size, >0.80: large effect size. aModerate to large effect size. Higher scores 
indicate better QoL. ***P < 0.001, **P < 0.01, *P < 0.05.

TABLE 4. 

Effect Sizes of the Primary Outcome Measures for the SMI and TAU Groups at Post-treatment and 
Three-Month Follow-Up (Completer Sample)

Variable

SMI Group TAU Group

Cohen’s d 
(Baseline to Post)

(N = 30)

Cohen’s d 
(Baseline to Follow-Up) 

(N = 26)

Cohen’s d 
(Baseline to Post)

(N = 25)

Cohen’s d 
(Baseline to Follow-Up) 

(N = 15)

HbA1c 0.63 1.06 0.19 0.12

DQOL-SAT 0.50 1.31 0.19 0.18

DQOL-IMP 0.07 0.02 0.22 0.04

DQOL-1 0.14 1.39 0.22 0.01

DQOL-TOT 0.21 0.62 0.22 0.22

SDSCA-GD 0.93 0.96 0.26 0.22

SDSCA-SD 0.99 0.93 0.07 0.27

SDSCA-EX 0.84 1.27 0.18 0.11

SDSCA-GT 0.30 0.36 0.03 0.07

SDSCA-FC 0.09 0.09 0.02 0.02

BSC-D 0.91 0.99 0.10 0.12

BSC-E 0.69 0.95 0.13 0.32

BSC-M 0.10 0.17 0.01 0.01

BSC-GT 0.15 0.26 0.04 0.04

BSC-GEN 0.41 0.52 0.07 0.07

BSC-TOT 0.12 0.81 0.10 0.11
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Variable

SMI Group TAU Group

Cohen’s d 
(Baseline to Post)

(N = 30)

Cohen’s d 
(Baseline to Follow-Up) 

(N = 26)

Cohen’s d 
(Baseline to Post)

(N = 25)

Cohen’s d 
(Baseline to Follow-Up) 

(N = 15)

IPQ-I 0.29 0.40 0.16 0.12

IPQ-T 0.49 0.69 0.27 0.28

IPQ-C 0.03 0.05 0.02 0.05

IPQ-PC 1.68 2.13 0.02 0.01

IPQ-TC 1.84 2.14 0.003 0.04

IPQ-IC 1.19 1.40 0.06 0.10

IPQ-CYC 0.17 0.05 0.02 0.003

IPQ-ER 2.02 2.66 0.23 0.05

HADS-D 0.52 0.89 0.22 0.07

HADS-A 0.52 1.02 0.12 0.15

Effect size: >0.20—small effect size, >0.50—medium effect size; >0.80—large effect size.
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