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Abstract

Original Article

Introduction

Type 2 diabetes  (T2D) is a chronic condition characterized 
by long‑term treatment, weight gain, diet changes, fear 
of insulin injections, hypoglycemia, and complications.[1] 
Diabetes distress is an emotional response characterized by 
anxiety, discomfort, and dejection.[2] It leads to poor glycaemic 
control, lower adherence to antihyperglycemic regimens, and 
deficit in self‑care behavior, increasing the risk of long‑term 
complications and poor quality of life.[3] A review analyzing 
46 studies in South Asian adults from low‑ and middle‑income 
countries reported diabetes distress prevalence ranging 
widely from 18.0% to 76.2%.[4] Among the psychosocial 
issues, depression is another common issue in T2D and it 
is very important to differentiate s distress and depression. 

In several studies, diabetes distress is more strongly and 
independently related to behavioral and clinical measures of 
T2D management than depression.[5,6]

It is important to address the psychological needs of the patients 
of T2D. However, the majority of guidelines focus only on the 
medical aspects. Despite high prevalence, diabetes distress is 
often underreported and untreated in persons living with T2D. 
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There is limited data regarding the prevalence and causes of 
diabetes distress in Indian persons living with T2D highlighting 
unique social challenges of T2D management.[4,7] The aim of 
the study was hence to determine the occurrence and predictors 
of diabetes distress and its association with glycaemic control, 
complications of T2D, and adherence to antihyperglycemic 
medications, in adult patients with T2D from North India.

Materials and Methods

A cross‑sectional study was conducted in the out‑patient 
department (OPD) of the Endocrinology and Medicine clinic 
of Maharaja Agrasen Hospital, Punjabi Bagh, New Delhi (400 
bedded, teaching, super specialty hospital serving patients from 
both urban and rural areas). This study was approved by the 
Institutional Ethics Committee.

Inclusion criteria
Consenting consecutive adult persons with T2D attending 
Medicine and Endocrine OPD, aged ≥18 yrs and ≤75 yrs with 
diagnosis of at least one‑year duration at the time of enrolment, 
on antidiabetic medication and/or on insulin therapy (those 
requiring medical intervention for the correction of glycemia) 
for at least 1 year and with absence of diagnosis of depression/
anxiety before the diagnosis of T2D (not on any antidepressant 
or anxiolytics medication), were screened for the study.

Exclusion criteria
Excluded participants were individuals with diabetes other than 
T2D (type 1 diabetes, pancreatic diabetes, secondary diabetes, 
gestational diabetes), and persons with current psychiatric 
disorder (having diagnosed depression on anti‑depressants or 
anxiolytics treatment or other psychiatric medications).

Method of data collection
The study and its procedure were explained to all the eligible 
participants in detail and written informed consent was 
obtained who were willing to participate. The study was 
conducted between January 2019 and March 2019.

The diagnosis of T2D was done according to ADA (American 
Diabetes Association) criteria.[8] Clinical assessment and 
laboratory investigations of participants were done as per 
routine clinical practice as per the institutional protocol. 
Detailed information about demographic parameters, the 
current therapeutic regime, presence of micro or macrovascular 
complications were taken and data was used for analysis. In 
addition to self‑reporting the illness, health‑related information 
was gathered from the medical records of the participants. 
Anthropometric parameters were recorded following standard 
techniques and due precautions. The fasting blood samples were 
taken, after ensuring a minimum of 8 hours of overnight fasting 
for the estimation of plasma glucose and serum lipids. Plasma 
glucose estimation was done by the glucose oxidase method.[9] 
Glycated hemoglobin (HbA1c) was estimated by high‑pressure 
liquid chromatography.[9] HbA1c ≥7% was taken as an indicator 
of poor glycemic control. Serum total cholesterol and triglycerides 
were estimated by standard enzymatic procedures and HDL 

cholesterol by direct assay method.[10] LDL‑C was derived from 
Friewald’s equation from the above lipid parameters.

Below mentioned 3 questionnaires were administered to all 
the study participants by the first author in the interview sheet 
fashion and responses given by participants were recorded.
1.	 Diabetes Distress Scale‑17 (DDS‑17)
2.	 Patient Health Questionnaire‑9 (PHQ‑9)
3.	 Morisky Medication Adherence Scale‑8 (MMAS‑8).

DDS‑17 was used for the diagnosis of diabetes distress as they 
have shown to be the most popular, reliable, and sensitive to detect 
distress in T2D patients.[11] DDS includes 17 items measuring four 
dimensions: emotional burden (EB, 5 items), physician‑related 
distress (PD, 4 items), regimen‑related distress (RD, 5 items), 
and diabetes‑related interpersonal distress (ID, 3 items). These 
items use a six‑point Likert scale ranging from 1 (no distress) 
to 6 (high distress). A total score is calculated by adding the 17 
items and dividing the sum by 17. Higher scores indicate greater 
distress. For all analyses related to diabetes distress, the mean 
score of DDS‑17 was taken into consideration in the present 
study. A score of <2 is considered as no distress. A score of ≥2 
is considered as having diabetes distress. However, a mean score 
of ≥3 is considered clinically significant diabetes distress (CSDD) 
or high distress worthy of clinical attention.[12] All the correlations 
and other analyses related to diabetes distress have been done 
with CSDD in our study.

PHQ‑9 questionnaire was used to assess the prevalence 
and severity of depression among adult patients with T2D. 
The PHQ‑9  patient health questionnaire is the module of 
depression which scores each of the nine DSM‑4 (Diagnostic 
and Statistical Manual of Mental Disorder) criteria as zero 
for not at all, to 3 for almost every day. PHQ‑9 score is used 
as follows 0–4 no depression, 5–9 mild depression, 10–19 
moderate depression, and 20–27 severe depression.[13]

The MMAS‑8 is a self‑reported measure of adherence to 
antihyperglycemic medications in chronic diseases like T2D. It 
has been proven reliable and valid, with eight items formulated 
to avoid a “yes‑saying” bias.[14] The scale uses yes/no responses 
for questions 1–7 and a 5‑point Likert scale for item 8. The 
scoring system rates each response as 1 and 0 for no responses, 
except for question 5  (did you take your diabetic medicine 
yesterday?) and item 8 (How many times do you have difficulty 
remembering to take all your medications?). The total score 
ranges from 0 to 8, and the scores are categorized into below 
adherence (<6), medium adherence (6–8), and high medication 
adherence (8). A copy of all these 3 scales has been provided 
as supplementary file 1.

Sample size calculation
The sample size was calculated using the formula, n = 4pq/L2, 
where n was the required sample size, P was the estimated 
prevalence of diabetes distress  (0.36 as per the study by 
Perrin et al.,[15] q was 1 – p (0.64), and L was Loss % (Loss 
of information) =19.6%. The sample size came out to be 188, 
which was rounded to 200.
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Statistical analysis
Statistical Analysis was performed with the help of Epi 
Info (TM) 7.2.2.2. EPI INFO is a trademark of the Centers 
for Disease Control and Prevention  (CDC).[16] Descriptive 
statistics were used to summarize continuous variables such 
as  (PHQ‑9 scores, and MMAS‑8 scores), and the results 
were presented as means  ±  standard deviations  (SD). For 
categorical variables (retinopathy, nephropathy, neuropathy), 
proportions and frequencies were reported. For continuous 
variables  (PHQ‑9 and MMAS‑8 scores), an independent 
samples t‑test was conducted to compare the mean values 
between the two groups (CSDD and non‑CSDD). Levene’s test 
was used to assess the assumption of homogeneity of variances. 
The test of proportion was used to calculate the Standard 
Normal Deviate (Z) for comparing differences in proportions 
between groups, while associations between categorical 
variables were assessed using the Chi‑square (χ2) test.

Logistic regression analysis was used to examine the 
association between diabetes distress and the occurrence of 
complications (retinopathy, nephropathy, and hypoglycemia) 
while controlling for potential confounders. The strength 
of associations was expressed as Odds Ratios  (ORs) with 
corresponding 95% confidence intervals  (CIs). A  P  value 
of  <0.05 was considered statistically significant for all 
analyses, indicating that the results were unlikely to be due 
to chance.

Ethical aspect
The study was performed by the principles of the Declaration 
of Helsinki and was approved by the institutional ethics 
committee of Maharaja Agrasen Hospital, Punjabi Bagh, 
Delhi, India  (Ref. No.: MAH/ADMN/IEC/2018/March/1, 
dated 03/04/2019). Written informed consent was taken from 
all study participants.

Results

268 consecutive persons living with T2D between 18 and 
75 years of age were screened. 42 participants were excluded 
because they did not match the inclusion criteria and 24 
persons did not give consent for the study. 2 did not fill full 
proformas and hence were excluded from the analysis. In the 
final analysis, 200 persons were included.

The mean age  (mean  ±  SD) of the participants was 
57  ±  9.89  years. Out of the total participants, 118  (59%) 
were males. 91.51% of the participants were married with 
a spouse living. 60% had graduation as their minimum 
educational qualification and 60% were employed. 3.53% of 
the participants self‑reported their current habit of smoking; 
while 13.57% reported current significant alcohol intake.

The duration of T2D was  >10  years among 60.50% of 
the patients. Mean  (±SD) fasting blood glucose  (FBG), 
post‑prandial blood glucose  (PPBG), and HbA1c of study 
participants were 146.43 ± 39.50 mg/dL, 216.52 ± 56.07 mg/dL 
and 8.75 ± 1.91 respectively. The diabetes‑related microvascular 

complications nephropathy, retinopathy, and neuropathy were 
seen in 16%, 14%, and 10.53% of participants, respectively; 
while a history of coronary artery disease  (CAD) and 
cerebrovascular accident  (CVA) was reported in 12% and 
3.51% of participants respectively. Some form of diabetes 
education in the past from their physician or diabetes educator 
was reported to be received by 73.54 percent of the study 
participants.

Diabetes distress in study participants
Overall, 140 (70%) of study participants had diabetes distress. 
CSDD (DDS‑17 mean Score ≥ 3) was observed in 75 (37.50%) 
of the study participants. All the further correlations and other 
analyses related to diabetes distress have been done with CSDD 
in our study. Of the individual component of diabetes distress, 
51% of the total participants had EB; 49.58% had RD; 16.01% 
had ID; and 14.53% had PD.

Glycemic control and diabetes distress
The  mean  HbA1c  was  s ign i f i can t ly  h ighe r  in 
participants with CSDD as compared to those without 
CSDD (10.24 ± 2.01 vs. 7.85 ± 1.14; P ≤ 0.001) [Table 1]. Also, 
FBG (165.88 ± 45.45 vs. 134.76 ± 30.08; P ≤ 0.001) as well 
as PPBG (244.21 ± 71.33 vs. 199.90 ± 35.58; P < 0.001) were 
significantly higher in participants with CSDD as compared 
to those without CSDD. CSDD had a significant correlation 
with the duration of diabetes (P ≤ 0.001).

Complications of diabetes and Diabetes distress
All microvascular complications [retinopathy (28% vs. 5.60%; 
P ≤ 0.001), nephropathy  (32% vs. 6.40%; P ≤ 0.001), and 
neuropathy (28% vs. 0%; P ≤ 0.001)] were significantly high 
in participants with CSDD [Table 2].

CAD was also significantly high in participants with 
CSDD (24% vs. 4.80%; P ≤ 0.001). The history of CVA was 
also significantly higher in participants with CSDD (6.67% 
vs. 1.60%; P = 0.059).

Depression and diabetes distress
Regarding depression overall 70 (35%) of the participants had 
depression, 53 (26.52%) of participants had mild depression, 
14  (7%) had moderate and only 3  (1.52%) subjects had 
severe depression as assessed by PHQ‑9. Overall, 22.57% 
of participants had both CSDD and depression; 12.52% had 
only depression but no CSDD and 15% had only CSDD but 
no depression. There was a significant correlation between 
depression severity and CSDD of the patients (p ≤ 0.001). The 
mean PHQ‑9 score was significantly higher in subjects with 
CSSD (6.04 ± 3.93 vs. 2.98 ± 2.89; P ≤ 0.001).

Adherence to medication and diabetes distress
Regarding adherence to antihyperglycemic medications as 
assessed by MMAS‑8 score, 34.51% of participants had low 
adherence, 29.54% had moderate and only 36% had high 
adherence to the treatment. Overall, low medication adherence 
was significantly higher in subjects with CSSD (P = <0.001). 
MMAS‑8 score was significantly lower in participants with 
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CSSD as compared to those without CSSD (4.29 ± 1.48 vs. 
7.17 ± 1.09; P ≤ 0.001). In our study, there was a significant 
relationship between insulin therapy and CSDD among 
study participants  (p ≤ 0.001). A significantly high number 
of participants were on insulin therapy among those who 
had CSDD as compared to those without CSDD  (57.33% 
vs. 11.20%; P ≤ 0.001). More participants with CSSD had 
episodes of clinical hypoglycemia in the last 1 year (33.33% 
vs. 12.00%; P ≤ 0.001). The scores of the DDS‑17, PHQ‑9, 
and MMAS‑8 for all the participants have been provided in 
Supplementary File 2.

Predictors of diabetes distress
Binary logistic regression was assessed with all the variables 
likely to influence diabetes distress  (age, sex, smoking, 
alcohol use, education, duration of diabetes, number of oral 
diabetes medications used per day, number of hypoglycemia 
events per year, number of insulin injections per day, HbA1c, 
body mass index (BMI), presence of end‑organ damage like 
CAD, CVA, neuropathy, nephropathy, retinopathy, number 

of self‑monitoring of blood glucose per week and diabetes 
education). Variables with P values less than 0.2 were included 
in the final model  [Table  3]. Age  (0.079), gender  (0.093), 
number of insulin injections per day (<0.001), CAD (0.084), 
nephropathy  (0.015), retinopathy  (0.061), BMI  (0.05), and 
HbA1c  <  0.001) had P  value  <0.2 and were included in 
multivariate binary regression. Binary logistic regression 
analysis revealed an increase in the number of insulin injections 
per day, an increase in BMI and HbA1c, and the presence 
of nephropathy were significantly associated with increased 
occurrence of CSDD.

Discussion

Our study found a high prevalence of CSDD in North Indian 
adults with T2D, which was linked to poor glycemic control 
and higher diabetes complications. CSDD was associated with 
increased insulin therapy and lower medication adherence. 
Increased number of insulin injections, BMI, HbA1c, and 
nephropathy were independent predictors of CSDD.

Table 1: Comparison of clinical and biochemical parameters in type‑2 diabetes patients with or without clinically 
significant diabetes distress  (CSDD)

Parameter Participants with CSDD (n=75) 
Mean±SD or n (%)

Participants without CSDD (n=125) 
Mean±SD or n (%)

P

Age (in years) 58.15±10.79 56.30±9.27 0.201
Males 32 (42.67%) 86 (68.80%) 0.000
Married 60 (80.00%) 123 (98.4%) <0.001
Duration of diabetes

1‑5 years 9 (12.00%) 34 (27.20%) 0.005
6‑10 years 10 (13.33%) 26 (20.80%)
>10 years 56 (74.67%) 65 (52.00%)

BMI 27.89±4.17 26.70±2.93 0.019
SBP 127.07±18.07 126.16±16.00 0.711
DBP 78.27±7.42 78.88±8.15 0.597
FPG 165.88±45.45 134.76±30.08 <0.001
PPPG 244.21±71.33 199.90±35.58 <0.001
HbA1c 10.24±2.01 7.85±1.14 <0.001
Hemoglobin 12.01±1.70 12.35±1.51 0.143
SGOT 40.20±20.07 37.14±15.60 0.230
SGPT 44.92±24.30 40.80±18.11 0.173
Serum creatinine 1.10±1.14 0.82±0.11 0.007
eGFR 82.15±33.53 97.60±21.99 <0.001
Serum uric acid 7.28±3.65 5.46±2.02 <0.001
Serum total cholesterol 184.63±53.28 178.98±43.27 0.414
Serum LDL‑C 126.29±40.00 117.14±34.99 <0.001
Serum HDL‑C 44.44±10.93 41.86±11.34 0.116
Serum triglyceride 178.23±56.46 153.16±58.71 0.003
Participants doing SMBG 64 (85.33%) 75 (60.00%) <0.001
On Insulin therapy 43 (57.33%) 14 (11.20%) <0.001
Number of classes of OHAs

≤2 35 (46.67%) 53 (42.40%) 0.556
>2 40 (53.33%) 72 (57.60%)

*BMI: body mass index; SBP‑systolic blood pressure; BP‑diastolic blood pressure; FBG‑fasting plasma glucose; PPBG‑postprandial plasma glucose; 
HbA1c‑glycated haemoglobin; SGOT‑ Serum glutamic oxaloacetic transaminase; SGPT‑ Serum glutamic pyruvic transaminase; eGFR‑ estimated 
glomerular filtration rate; LDL‑C‑ low‑density lipoprotein cholesterol; HDL‑C‑ high‑density lipoprotein cholesterol; SMBG‑self monitoring of blood 
glucose; OHAs‑oral hypoglycaemic agents
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In our study, the prevalence of CSDD was 37.5%, which is 
comparable to what is reported in previous studies (18‑35%).[17,18] 
The EB  (51%) and RD  (49.5%), as depicted in previous 
literature also, were high in our study.[19] Chronic diseases 
like diabetes often cause apprehension, discomfort, and 
difficulty in adjusting to a new lifestyle and daily drug 
use. Like in our study, other studies have also shown poor 
glycemic control to be associated with diabetes distress.[3,7] 
Studies have clearly shown diabetes distress to be a better 
predictor of poor glycemic control than depression in persons 
with T2D.[6] Diabetes complications have been consistently 

shown to predict diabetes distress in individuals with T2D in 
several previously published studies.[3,7,19] A study of 1862 T2D 
patients found that those with high distress had higher levels of 
HbA1c than those without distress (7.4% vs. 7.1%, P ≤ 0.001) 
and higher odds of diabetic neuropathy (adjusted odds ratio, 
1.63; P ≤ 0.002). This trend was seen to persist throughout the 
3‑year follow‑up and was associated with younger age, female 
gender, longer duration of diabetes, and higher carbohydrate 
intake (all P < 0.05).[20]

In our study, 35% of the patients had depression out of which 
the majority had only mild depression. Previous studies have 

Table 2: Comparison of end‑organ damage, hypoglycemia, depression parameters, and medication adherence in type‑2 
diabetes patients with or without clinically significant diabetes distress  (CSDD)

Parameter Participants with CSDD (n=75) 
Mean±SD or n (%)

Participants without CSDD (n=125) 
Mean±SD or n (%)

Statistics

DF Chi‑sq P
Retinopathy 21 (28.00%) 7 (5.60%) 1 19.5349 <0.001
Nephropathy 24 (32.00%) 8 (6.40%) 1 22.8571 <0.001
Neuropathy 21 (28.00%) 0 (0.00%) 1 NA NA
CAD 18 (24.00%) 6 (4.80%) 1 16.3636 <0.001
CVA 5 (6.67%) 2 (1.60%) 1 3.5628 0.059
Participants who had Episodes 
of hypoglycaemia in last 1 year

25 (33.33%) 15 (12.00%) 1 13.3333 0.003

Depression
Absent 30 (40.00%) 100 (80.00%) 3 33.3485 <0.001
Mild 35 (46.66%) 18 (14.40%)
Moderate 8 (10.67%) 6 (4.80%)
Severe 2 (2.67%) 1 (0.80%)

PHQ‑9 score 6.04±3.93 2.98±2.89 <0.001
Medication adherence

Low 61 (81.33%) 8 (6.40%) 2 119.374 <0.001
Moderate 11 (14.67%) 48 (38.40%)
High 3 (4.00%) 69 (55.20%)

MMAS‑8 score 4.29±1.48 7.17±1.09 <0.001
*DF: Degrees of Freedom, Chi‑sq: Chi‑square; CAD‑coronary artery disease; CVA‑cerebrovascular accident; PHQ‑9‑patient health questionnaire‑9; 
MMAS‑8‑Morisky medication adherence scale‑8

Table 3: Summary Statistics of Odds Ratios for Various Risk Factors based on clinically significant diabetes 
distress  (CSDD) by using multivariable stepwise backward logistic regression analysis

Parameter Odds 
Ratio

95% Confidence Limits P

Lower Upper
Age (Years) 0.945 0.887 1.007 0.079
Gender 0.391 0.13 1.17 0.093
Number of OHAs 1.709 0.612 4.769 0.306
Number of Insulin Inj per day 23.000 5.591 94.623 <0.001
Number of hypoglycemia in last 1 year 0.332 0.074 1.49 0.15
CAD 5.723 0.793 41.322 0.084
CVA 1.052 0.116 9.522 0.964
Nephropathy 7.194 1.467 35.266 0.015
Retinopathy 4.067 0.936 17.675 0.061
Number of SMBG per week 0.521 0.105 2.587 0.425
Diabetes education 0.945 0.217 4.115 0.94
BMI 1.146 1.000 1.314 0.05
HbA1c 2.934 1.847 4.662 <0.001
*BMI: body mass index; HbA1c‑glycated haemoglobin; SMBG‑self monitoring of blood glucose; OHAs‑oral hypoglycaemic agents
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shown that diabetes patients are often not clinically depressed 
but distressed about their condition. Diabetes distress is 
related to depression but is distinct. Studies have assessed 
both depression and diabetes distress simultaneously to 
study their relationship.[21,22] In our study, 22.5% of patients 
had both distress and depression, 12.5% of patients had only 
depression but no distress, and 15% of patients had only 
distress but no depression. A recently published cross‑sectional, 
observational study in Saudi Arabia found that 48.5% of 
individuals experience diabetes distress, with physical 
symptoms, poor quality of life, depression, and anxiety being 
significant predictors.[23] Also, a good partner and family 
support are critical to better glycemic control, and general 
and psychological well‑being of people living with T2D.[24]

Our study revealed that increased obesity (BMI) is a significant 
predictor of CSDD. Obesity is linked to end‑organ damage, 
sleep apnea, and impaired sleep, poor quality of life, and 
diabetes distress.[25] Additionally, increased hypoglycemia 
and insulin injections contribute to CSDD. The severity of 
diabetes distress is influenced by the underlying disease 
state and phobia related to insulin pricks. Modern injectable 
combination therapies could help reduce needle prick counts, 
providing greater freedom and mobility, potentially reducing 
diabetes distress and improving quality of life.[26]

Previous studies have also shown lower medication adherence 
to be associated with diabetes distress. Effective diagnosis 
and management of comorbid diabetes can improve glycemic 
control, reduce complications, and enhance quality of life.[19,27] 
Diabetes distress has shown to be more prevalent in individuals 
aged  ≤45  years, those with  >8% HbA1c, insulin therapy 
patients, and those with treatment interruptions.[28] Other 
studies have shown diabetes distress to be more common in 
younger, females, uneducated individuals, those with higher 
BMI, poor glycemic control, and those with longer diabetes 
duration.[25,29] Significant negative associations have been 
observed with dietary control, glucose management, and 
healthcare use (P < 0.01).[30]

A few limitations of this study need to be mentioned. First, the 
lack of evaluation of a control group is a limitation of this study. 
The inclusion of limited participants, single‑center settings, 
and interview sheet‑based questionnaires may introduce bias 
and limit generalizability. However, the study has enough 
power to demonstrate that the sample size was sufficient to 
detect significant associations, particularly between HbA1c 
and CSDD, as well as to identify other predictors. Multicentre 
studies involving a large number of subjects are further needed 
to validate our findings.

Conclusion

Our study demonstrated diabetes distress to be a common 
co‑morbid health problem in adults with T2D from North India. 
CSDD was significantly correlated with a longer duration of 
diabetes, poor glycemic control, lower medication adherence, 
and higher diabetes complications. Increased number of insulin 

injections, BMI, HbA1c, and nephropathy predicted CSDD. 
Timely diagnosis and effective management of diabetes distress 
can improve glycemic control, and medication adherence, 
decrease complications, and improve quality of life in persons 
living with T2D.
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Patient Health Questionnaire-9 

 

It scores each of the nine DSM-IV criteria as "0" (not at all) to "3" (nearly every day). 

 

  
 

Over the last two weeks, how often have you been bothered by any of the following problems? 

Little interest or pleasure in doing things? 

                                         

 

Not at all
Several days
More than half the days
Nearly every day  

Feeling down, depressed, or hopeless? 

                                        

 

Not at all
Several days
More than half the days
Nearly every day  

Trouble falling or staying asleep, or sleeping too much? 

                                                     

 

Not at all
Several days
More than half the days
Nearly every day  

Feeling tired or having little energy? 

                                               

 

Not at all
Several days
More than half the days
Nearly every day  

Poor appetite or overeating? 

                                              

 

Not at all
Several days
More than half the days
Nearly every day  

Feeling bad about yourself - or that you are a failure or have let 
yourself or your family down? 

                                                

 

Not at all
Several days
More than half the days
Nearly every day  

Trouble concentrating on things, such as reading the newspaper or 
watching television? 

                                             

 

Not at all
Several days
More than half the days
Nearly every day  

Moving or speaking so slowly that other people could have noticed? 
Or the opposite - being so fidgety or restless that you have been moving 
around a lot more than usual?  

Not at all
Several days
More than half the days
Nearly every day  

Thoughts that you would be better off dead, or of hurting yourself in 
some way? 

                                                     

 

Not at all
Several days
More than half the days
Nearly every day  

Total =  /27  
Depression Severity: 0-4 none, 5-9 mild, 10-14 moderate, 15-19 moderately severe, 20-27 severe. 



Morisky Medication Adherence Scale-8 (MMAS-8-Items) 

Below is a list of statements. Please indicate the extent to which you agree or disagree with them 
by circling the number of the appropriate box. There are no right or wrong answers. Please give 
honest answers; otherwise the result would not be valid. 

Regarding your diabetes treatment, 

 Yes No 
1. Do you sometimes forget to take your medication?   
2. People sometimes miss taking their medication for reasons other than 
forgetting. Over the past two weeks, were there any days when you did not take 
your medication? 

  

3. Have you ever cut back or stopped taking your medication without telling 
your doctor because you felt worse when you took it? 

  

4. When you travel or leave home, do you sometimes forget to bring your 
medication? 

  

5. Did you take all your medications yesterday?   
6. When you feel like your symptoms are under control, do you sometimes stop 
taking your medication? 

  

7. Taking medication every day is a real inconvenience for some people. Do you 
ever feel hassled about sticking to your treatment plan? 

  

8. How often do you have difficulty remembering to take all your medication? 
o Never/Rarely……………. 
o Once in a while ……………. 
o Sometimes……………. 
o Usually……………. 
o All the time……………. 

 

 

 

 



Scores of Patient Health Questionnaire-9 (PHQ-9), Morisky Medication Adherence Scale-8 (MMAS-8), and 
Diabetes Distress Scale-17 (DDS 17) for all the participants 

S.No PHQ-9 
Score MMAS-8 DDS 17 

Score 
 S.No PHQ-9 

Score MMAS-8 DDS 17 
Score 

1 9 4.25 3.06  51 3 5 3.12 
2 11 7 2.6  52 1 6 1.88 
3 7 7 2.18  53 1 6 2.12 
4 0 6 1.59  54 2 4 3.06 
5 5 2 3.12  55 7 5 3.12 
6 4 8 1.94  56 3 7 1.59 
7 4 7 1.71  57 6 5 3.24 
8 2 8 1.53  58 2 8 2.71 
9 9 5 3.12  59 3 7 3.06 
10 5 8 1.88  60 1 8 1.24 
11 12 4 3  61 2 8 1 
12 3 8 1.35  62 1 8 1.53 
13 3 3.25 3.06  63 1 8 1.88 
14 5 8 2.35  64 9 5 3.29 
15 5 8 2.41  65 0 8 1.59 
16 10 7 2.71  66 2 7 2.65 
17 11 2.75 3.35  67 1 6 2.35 
18 2 8 2.65  68 5 4 4.12 
19 4 6 2.65  69 12 7 3.71 
20 1 4 2.65  70 9 2 3 
21 9 6 3.18  71 1 4 2.41 
22 8 3 3.18  72 0 8 1.29 
23 8 8 2.24  73 0 8 1.53 
24 19 5 3.24  74 3 5 3.47 
25 4 8 1.24  75 2 6 2.18 
26 2 7 1.82  76 2 3 3.12 
27 8 5 3.24  77 1 8 2.71 
28 2 7 2.24  78 1 8 1.29 
29 6 6 2.88  79 3 4 3.12 
30 15 8 2.18  80 2 7 2.53 
31 3 4 3.12  81 1 2 3.12 
32 8 8 1.41  82 0 5 1.71 
33 7 2 3.88  83 1 8 2.41 
34 3 3.75 3.82  84 2 8 1.53 
35 2 7 2.18  85 4 7 2.47 
36 8 2.25 4.18  86 0 7 3.88 
37 2 6 2.59  87 4 8 2.06 
38 8 3 3.12  88 8 8 2.18 
39 2 6 2.12  89 3 4 3.12 
40 4 8 2.06  90 2 7 1.53 
41 5 7 2.71  91 5 5 3.06 
42 3 3 3.47  92 8 6 2.12 
43 8 4.75 3.35  93 0 8 1.29 
44 0 8 1.71  94 3 8 2.47 
45 4 8 2.24  95 20 2 3.35 
46 2 8 1.94  96 9 3.75 3.12 
47 4 5 3.47  97 0 3 1.94 
48 3 7 1.88  98 3 7 2.71 
49 2 6 2.35  99 6 8 3.06 
50 3 8 1.18  100 5 4 3.47 



S.No PHQ-9 
Score MMAS-8 DDS 17 

Score 
 S.No PHQ-9 

Score MMAS-8 DDS 17 
Score 

101 0 8 1.12  151 2 8 1.53 
102 1 8 2.06  152 4 7 2.47 
103 3 6 2.24  153 0 7 3.88 
104 5 5 3.12  154 4 8 2.06 
105 2 7 2.47  155 8 8 2.18 
106 6 4 3.82  156 3 4 3.12 
107 1 8 1.88  157 2 7 1.53 
108 3 7 3.12  158 5 5 3.06 
109 10 8 1.71  159 8 6 2.12 
110 1 8 1.59  160 1 6 2.12 
111 5 6 3.06  161 2 4 3.06 
112 1 8 1.88  162 7 5 3.12 
113 3 8 1.76  163 3 7 1.59 
114 2 5 2.18  164 6 5 3.24 
115 3 4 3.29  165 2 8 2.71 
116 2 6 1.88  166 3 7 3.06 
117 2 8 1.94  167 1 8 1.24 
118 9 7 3.35  168 2 8 1 
119 4 4 3.12  169 1 8 1.53 
120 3 7 2.18  170 1 8 1.88 
121 11 6 3.12  171 9 5 3.29 
122 3 8 2  172 0 8 1.59 
123 2 8 1.47  173 2 7 2.65 
124 3 3 3.12  174 1 6 2.35 
125 4 2 3  175 5 4 4.12 
126 1 6 1.65  176 12 7 3.71 
127 0 8 1.82  177 9 2 3 
128 3 6 2  178 1 4 2.41 
129 9 4 3.82  179 0 8 1.29 
130 11 6 2.88  180 0 8 1.53 
131 5 8 1.88  181 3 5 3.47 
132 12 4 3  182 2 6 2.18 
133 3 8 1.35  183 2 3 3.12 
134 3 3.25 3.06  184 1 8 2.71 
135 5 8 2.35  185 1 8 1.29 
136 5 8 2.41  186 3 4 3.12 
137 10 7 2.71  187 2 7 2.53 
138 11 2.75 3.35  188 1 2 3.12 
139 3 3 3.12  189 0 5 1.71 
140 4 2 3  190 1 8 2.41 
141 1 6 1.65  191 4 8 2.06 
142 0 8 1.82  192 8 8 2.18 
143 3 6 2  193 3 4 3.12 
144 9 4 3.82  194 2 7 1.53 
145 11 6 2.88  195 5 5 3.06 
146 5 8 1.88  196 8 6 2.12 
147 12 4 3  197 1 6 2.12 
148 3 8 1.35  198 2 4 3.06 
149 0 5 1.71  199 7 5 3.12 
150 1 8 2.41  200 3 7 1.59 

 




