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Abstract:

Introduction: Diabetes Mellitus (DM) is a complex, chronic illness requiring continuous
medical care with multi factorial risk reduction strategies beyond glycemic control. Globally,
the prevalence is expected to further increase to 9.9% that reflects a population of 628.6
million people by the year 2045. To assess the prevalence of diabetes related distress (DRD)
among Type 2 diabetics.

Material and Method: This was a prospective, observational and descriptive study
conducted in the Department of Medicine at Tertiary Care Teaching Hospital over a period of
1 year among T2DM patients who were seen and followed up. Patients who were at least 18
years old, and had all recent laboratory results were included in the study. Patients with
T1DM, and those who had untreated hypothyroidism, gestational diabetes, cancer, mental
retardation, and psychiatric illness, were excluded from the study.

Results: A total of 100 subjects were screened (69 males and 31 females). Their demographic
and clinical data are presented. The subjects were aged 35-85 years with a mean + SD of 50.5
+8.0 years. The mean age for subjects with TIDM was 51.25+9.36 years and for those with
T2DM 50.41+0.642 years. Average scores for TLDM were DDS-2, 3.9 + 1.3 and DDS-17, 3.0
+ 1.0 and for T2DM, DDS-2, 2.4 + 1.1 and DDS-17, 1.8 + 0.8. Scores for the different
parameters of distress were graded in terms of severity. DD (score >2 or moderate to severe
distress) was present in 70.0% for DDS-2, 49.0% for DDS-17, 56.0% for EB, 13.0% for PRD,
51.0% for RRD, and 41.0% for ID.

Conclusion: Among type 2 diabetes patients, diabetic distress is a serious problem and needs
to be addressed for better glycemic outcome. Among type 2 diabetes patients, diabetic distress
is a serious problem which affects their living. It is necessary as clinicians to address diabetic
distress in the patients for better glycemic outcome.

1122



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 9, Issue 6, 2022

Keywords: Assessment, Type 2 diabetes, Body mass index, Diabetes distress, HbAlc.

Introduction

Diabetes Mellitus (DM) is a complex, chronic illness requiring continuous medical care with
multi factorial risk reduction strategies beyond glycemic control. ! Globally, the prevalence
is expected to further increase to 9.9% that reflects a population of 628.6 million people by
the year 2045. 2*! Apart from this, DM caused a lot of health expenditure accounting for 43%
of the total medical cost in the USA and 80% in the United Kingdom. ) The multimodal
intervention in diabetes in frailty (MID-FRAIL) intervention (clinical targets, physical
activity plus nutritional education) reported that this multimodal intervention saved costs to
the health care system and achieved favorable health gains. !

Diabetes related distress (DRD), also known as diabetes specific distress, is the
emotional response to living with diabetes, the burden of relentless daily self management,
and (the prospect of) its long-term complications. ! It is associated with lower levels of self-
care and general emotional wellbeing. ! It can vary by diabetes type, insulin treatment,
social consequences, food restriction, and obesity. ™ If left untreated, mild diabetes distress
may develop into severe diabetes distress and/or depression. ™! It can also lead to adverse
medical and psychological outcomes, including reduced physical activity, less healthy eating,
not taking medication as recommended, less frequent self monitoring of blood glucose,
elevated HbA1lc, more frequent severe hypoglycemia, and impaired quality of life. % The
accumulation of these problems and frustrations may lead to “diabetes burnout” and
disengagement from diabetes care. [**!

Studies have shown the association between depression and diabetes complications
and mortality. ™ Over 80% of T2DM patients with moderate or high DRD are not clinically
depressed and that, among those who are clinically depressed, many of the depressive
symptoms reported are related to diabetes. DRD was found to be significantly associated with
HbAlc, and increased HbAlc was related to emotional functioning. Studies showed that
8.9% of outpatients with diabetes have high DRD, which was associated with higher HbAlc
and among elderly people. In a German study, only 1.2% of outpatients on primary care level
showed high DRD. 13

In China, DRD was comparatively higher at 42%, with the regimen distress (RD)
scoring the highest of the domains, interpersonal distress (ID) scored the lowest, and less
sleep time of 6.5 h was significantly related to a higher DRD. On the contrary, two Malaysian
studies showed a high prevalence of DRD, but no associations were noted between DRD and
HbA1c, blood pressure or lipids, and emotional burden, physician related distress, regimen
related distress, and internal distress. An Indian study showed an even higher prevalence of
moderate to high DRD (77.5%), with women having higher DRD than men. Increasing age
was also reported to be directly related to increased DRD. The emotional burden domain was
considered the most important domain in measuring diabetes distress and was found to be

1123



European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 9, Issue 6, 2022

significantly correlated with duration, glycemic control, treatment modalities, diabetic
complications, smoking, and BMI. (¢!

Material and Methods

This was a prospective, observational and descriptive study conducted in the
Department of Medicine at Tertiary Care Teaching Hospital over a period of 1 year among
T2DM patients who were seen and followed up. Patients who were at least 18 years old, and
had all recent laboratory results were included in the study. Patients with TIDM, and those
who had untreated hypothyroidism, gestational diabetes, cancer, mental retardation, and
psychiatric illness, were excluded from the study.

Data collection was done using a Diabetes Distress - Screening Scale (DDS17) to
assess the DRD, which was translated to the Local language taken from a previous study. 18!
Validation was performed with a high Cronbach’s alpha of 0.95.

The questionnaire included questions on socio demographic data (age, gender,
marital, literacy, occupation, and income), lifestyle (smoking, exercise, and sleep time),
medical and diabetic status (duration, drugs, complications, visits interval, and associated
diseases), vitals (blood pressure, height, weight, and body mass index), laboratory values
(HA1c and lipid profile), and the DDS17 items of diabetes distress scale.

The questionnaire was administered through an interview by the researchers after the
patient consented to participate in the study. Each item of the DDS17 tool was scored on a
Likert scale from 1 (no distress) to 6 (serious distress) concerning distress experienced over
the last month. The scale components included four reliable subscales via item mean scores:
emotional burden, physician related distress, regimen related distress, and interpersonal
distress. The total score of DDS-17 was calculated by summing the 17 items’ results and
dividing them by 17. The scores were classified regarding the severity into the following:
<2.0 as little or no distress (not significant), 2.0 to 2.9 as moderate distress, and >3.0 as high
distress. %1

This study used the Diabetes Distress Scale-17 items (DDS-17) and found out that
the ED component was the most prevalent followed by physician related distress.
Furthermore, they also reported that HbAlc was significantly higher among those with high
combined distress and high emotional distress compared to those with mild/moderate distress
and was significantly correlated with triglyceride levels, BMI, T2D duration, and the interval
between visits. 1 In this regard, we conducted this study to assess DRD among T2DM
patients in our institution and confirm the findings of the previous study.

Statistical Analysis: Statistical analysis was performed using the Statistical Package for

Social Sciences (SPSS) version 25.0. The data were reported as continuous variables. The
results were expressed as mean and standard deviation. An independent t-test was performed
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to determine significant differences between means. A P value of <0.05 was considered
statistically significant.

Result
A total of 100 subjects were screened (69 males and 31 females). Their demographic

and clinical data are presented in Table 1.

Table 1: Basic demographic and clinical data

Gender Frequency|Percentage

Males 69 (69.0%)

Females 31/(31.0%)
Total patients 100/ (100%)

Table 2: Distribution of Diabetes Mellitus

Diabetes mellitus

Frequency|Percentage

T1DM

8(8.0%)

T2DM

92((92.0%)

Table 3: Distribution of age of Diabetics patients

Diabetes mellitus

Age, years
Mean+SD

35-85, 50.5+8.0

T1DM

35-74, 51.25+9.36

T2DM

41-85, 50.41+0.642

The subjects were aged 35-85 years with a mean + SD of 50.5 £8.0 years. The mean age for
subjects with TLDM was 51.25+9.36 years and for those with T2DM 50.41+0.642 years.

Table 4: Distribution of drug Management

Treatment Frequency|Percentage
Oral 80/(80.0%)
Insulin 20(20.0%)

Table 5: Distribution of various parameters

Parameters

Hypertension 75((75.0%)

BMI, kg/m? 15.1-40.1, 24.2+4.3
55.0-115.0,

Waist circumference, cm 88.4+10.1
0.59-1.4,

Waist/hip ratio 0.714+0.10

Medications, n 2-9,4.0£1.0

HbA:c, % 43-9.2,73%£19
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Numbers (%), ranges (min—max), and means = SD are shown.

Hypertension was coexistent in 65% of the subjects. The subjects were prescribed 3—
10 medications (4.8 + 1.0) at the time of assessment. The male and female subjects were
comparable in their demographics and differed significantly only in their occupation, BMI,
waist circumference and waist/hip ratio (p = 0.024, p = 0.010, p < 0.001, and p < 0.001
respectively). (Table 5).

Table 6: Diabetes distress scale (DDS) scores

Males Females | Total

DDS (n=31) (n=69) | (n=100)

DDS-2 2.1+£0.9 2.8+1.1 2.9+1.2 0.040

DDS-17 1.8+0.7 2.1+£0.9 1.9+0.9 0.072
EB 2.2+0.8 2.7+1.0 2.6+1.0 0.300
PRD 0.8+0.2 1.1+0.6 1.0+0.5 0.001
RRD 1.8+0.9 2.3+0.9 2.1+1.0 0.071
ID 1.3+0.9 2.1+0.8 1.8+1.1 0.014

Means £ SD. DM, diabetes mellitus; EB, emotional burden; PRD, physician-related distress;
RRD, regimen-related distress; ID, interpersonal distress. Statistically significant values are
italicized.

Table 7: Diabetes distress scale (DDS) scores

DM type T1DM T2DM p value
DDS-2 3.9+1.3 24+1.1 0.010
DDS-17 3.0£1.0 1.8+0.8 0.009

Average scores for TLDM were DDS-2, 3.9 + 1.3 and DDS-17, 3.0 £ 1.0 and for
T2DM, DDS-2, 2.4 + 1.1 and DDS-17, 1.8 £ 0.8 (Table 7). The difference was statistically
significant (p =-0.010 and p = 0.009, respectively).

Moderate DD was recorded in all categories except for PRD. In ID, males recorded
mild and females had moderate distress. Among the subscales, EB received the highest scores
followed by RRD. PRD was the least. Males and females differed significantly in their scores
for DDS-PRD (p = 0.001) and -ID (p = 0.019).

Table 8: Diabetes distress (DD) severity

Severity, n (%)
DD Mild Moderate Severe
DDS-2 24 (24.0)| 24 (24.0) 50(50.0)
DDS-17 50 (50.0)| 24 (24.0) 25(25.0)
EB 40 (40.0)| 11 (11.0) 45(45.0)
PRD [85(85.0)| 11 (11.0) 2(2.0)
RRD 40 (40.0)| 21(21.0) 30(30.0)
ID 55 (55.0)| 12 (12.0) 29(29.0)
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Scores for the different parameters of distress were graded in terms of severity (Table
8). DD (score >2 or moderate to severe distress) was present in 70.0% for DDS-2, 49.0% for
DDS-17, 56.0% for EB, 13.0% for PRD, 51.0% for RRD, and 41.0% for ID.

Discussion

Diabetic distress is a significant health problem among patients with T2DM. Once
diagnosed with diabetes, the patient has to bring about a drastic change in his/her lifestyle to
achieve favorable metabolic control and to avoid complications. 2% This process is complex
which involves a multitude of self-care activities ranging from strict adherence to medication,
diet, physical activity, and frequent blood glucose monitoring. On a longer run, the disease
can create an emotional burden among patients which might affect the activities related to
diabetes self-care. [

Fisher et al. [ created a brief diabetes distress screening instrument that can be used
to diagnose diabetic distress clinically. This scale builds upon a 17 item Diabetes Distress
Scale that had been develop by Dr. William Polonsky and Dr. Fischer %! in 2007 (DDS 17).
Dr. Fischer created a 2-item diabetes distress screening instrument (DS2) that asks patients to
rate on 6 point scale. If a patient answers affirmatively to DDS2 questions, DDS17 can be
administered to help define the content of distress. (¥

Diabetes distress brings about unfavorable attitudes among patients toward tackling
the disease such as poor compliance to medication, poor diet control, and disinterest in
exercises, irregular follow-up visits, and poor self-care. There is a higher incidence of
complications associated with diabetes associated with among patients having diabetes
distress. Addressing the distress improves both self-care and glycemic control. Fortunately
for both patients and clinicians, new tools are now available to help diagnose diabetes
distress.

Lowering the HbAL1C level to <7% has proved to reduce the micro vascular
complications if it was implemented the long-term macro vascular disease. * Glycemic
control remains the major therapeutic objective for the prevention of target organ damage and
other complications which arise due to diabetes. Hence, it is necessary to assess the factors
which affect glycemic control in diabetic patients. A limited literature is available regarding
the diabetes distress in diabetic patients.

Of total 280 diabetic patients, 186 (67%) were positive for screening in DDS 2, 34.3%
of them had mild distress, 7.5% had moderate distress, and 58.2% had severe distress. Islam
et al. [ estimated that among the adult T2DM patients, 51.5% had little or no distress,
26.1% had moderate distress and 22.4% had high distress. This proportion of diabetes distress
in this study was consistent with the study findings of Fisher et al. where they found that the
prevalence of diabetes distress was high among T2DM.
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Across the 4 domains of diabetes distress, 83.1% had emotional burden, 59.2% had
physician related distress, 60.4% had regimen related distress, and 83% had interpersonal
distress. Major domain involved was emotional burden, and it is considered the most
important domain in diabetes distress. Our findings are consistent with the study conducted
by Islam et al. and Shojaeezadeh et al. 1"

Significant association was found between glycemic control and age, BMI, and
diabetes distress in our study. Islam et al. showed that the influence of glycemic status on the
level of diabetes distress was statistically significant. A study by Hemavathi et al. ?® showed
a positive correlation between both diabetes distress total score and emotional distress with
the glycemic control. It was noted that those who had high levels had poor glycemic control.

Similar finding was also observed in diabetic populations by Kuniss et al. ?? and Gonzalez et
al. B0

It was observed in the current study that as the age increased the diabetes distress
levels decreased. This finding is consistent with the earlier study conducted by Fisher et al.
which documented the positive association of DD with age.

Limitations of the study

It is a cross-sectional study, and there is a lack of long-term conclusions. The total
DSS score was not compared with diabetic vascular complications. The study was conducted
in tertiary care center which limits the generalization of results.

Conclusion

This study helps us to understand the factors that could predict the glycemic control in
the diabetic patients. It addresses the question of possible relationship between diabetes
distress and glycemic control in patients suffering from DM attending our diabetes clinic.
Among type 2 diabetes patients, diabetic distress is a serious problem which affects their
living. It is necessary as clinicians to address diabetic distress in the patients for better
glycemic outcome. The factors associated with diabetes distress need to be further evaluated
in depth to formulate an effective intervention program and rehabilitation. Measures need to
be taken for effective management like lifestyle modifications as well as ways to deal with
their stress and diabetes.

References

1. Meo SA, Usmani AM, Qalbani E. Prevalence of type 2 diabetes in the Arab world:
Impact of GDP and energy consumption. Eur Rev Med Pharmacol Sci 2017;
21:1303-12.

2. Al-Elg AH. Current practice in the management of patients with type 2 diabetes
mellitus in Saudi Arabia. Saudi Med J 2009; 30:1551-6.

3. Whiting DR, Guariguata L, Weil C, Shaw J. IDF diabetes atlas: Global estimates of
the prevalence of diabetes for 2011 and 2030. Diab Res Clin Pract 2011; 94:311-21.

1128



10.

11.

12.

13.

14.

15.

16.

17.

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 9, Issue 6, 2022

Ogurtsova K, da Rocha Fernandes JD, Huang Y, Linnenkamp U, Guariguata L, Cho
NH, et al. IDF diabetes atlas: Global estimates for the prevalence of diabetes for 2015
and 2040. Diabetes Res Clin Pract 2017; 128:40-50.

Pefia-Longobardo LM, Oliva-Moreno J, Zozaya N, Aranda-Reneo |,
Trapero-Bertran M, Laosa O, et al. Economic evaluation of a multimodal intervention
in pre-frail and frail older people with diabetes mellitus: The MID-FRAIL project.
Expert Rev Pharmacoecon Outcomes Res 2021;21:111-8.

AlMazroa M. Cost of diabetes in Saudi Arabia. Iproceedings 2018; 4:e10566.
Dennick K, Sturt J, Hessler D, Purssell E, Hunter B, Oliver J, et al. High rates of
elevated diabetes distress in research populations: A systematic review and
meta-analysis. Int Diabetes Nurs 2015; 12:93-107.

Skinner TC, Joensen L, Parkin T. Twenty-five years of diabetes distress research.
Diabet Med 2020; 37:393-400.

Sturt J, Dennick K, Due-Christensen M, McCarthy K. The detection and management
of diabetes distress in people with type 1 diabetes. Currt Diab Rep 2015; 15:1-14.
Ting RZ, Nan H, Yu MWM, Kong AP, Ma RC, Wong RY, et al. Diabetes-related
distress and physical and psychological health in Chinese type 2 diabetic patients.
Diabetes Care 2011; 34:1094-6.

van Bastelaar KM, Pouwer F, Geelhoed-Duijvestijn PH, Tack CJ, Bazelmans E,
Beekman AT, et al. Diabetes specific emotional distress mediates the association
between depressive symptoms and glycaemic control in type 1 and type 2 diabetes.
Diabet Medicine 2010; 27:798-803.

Hendrieckx C, Halliday JA, Bowden JP, Colman PG, Cohen N, Jenkins A, et al.
Severe hypoglycaemia and its association with psychological well-being in
Australian adults with type 1 diabetes attending specialist tertiary clinics. Diabetes
Res Clin Pract 2014;103:430-6.

Pan A, Lucas M, Sun Q, van Dam RM, Franco OH, Manson JE, et al. Bidirectional
association between depression and type 2 diabetes mellitus in women. Arch Int Med
2010; 170:1884-91.

Wu CS, Hsu LY, Wang SH. Association of depression and diabetes complications
and mortality: A population-based cohort study. Epidemiol Psychiatr Sci 2020;
29:e96.

Schmitt A, Bendig E, Baumeister H, Hermanns N, Kulzer B. Associations of
depression and diabetes distress with self management behavior and glycemic control.
Health Psychol 2021; 40:113-242020.

Zhou H, Zhu J, Liu L, Li F, Fish AF, Chen T, et al. Diabetes-related distress and its
associated factors among patients with type 2 diabetes mellitus in China. Psychiatry
Res 2017; 252:45-50.

Chew BH, Vos R, Mohd-Sidik S, Rutten GEHM. Diabetes-related distress,
depression and distress-depression among adults with type 2 diabetes mellitus in
Malaysia. PLoS One 2016; 11:0152095.

1129



18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260  Volume 9, Issue 6, 2022

Alvani SR, Zaharim NM, Kimura LW. Defining the relationship of psychological
well-being and diabetes distress with glycemic control among Malaysian type 2
diabetes. Clin Psych 2015; 3:167-76.

Hemavathi P, Satyavani K, Smina TP, Vijay V. Assessment of diabetes related
distress among subjects with type 2 diabetes in South India. Int J Psych Counsel 2019;
11:1-5.

Aljuaid MO, Almutairi AM, Assiri MA, Almalki DM, Alswat K. Diabetes-related
distress assessment among type 2 diabetes patients. J Diabetes Res 2018;
2018:7328128.

Al-Amer RM, Sobeh MM, Zayed AA, Al-Domi HA. Depression among adults with
diabetes in Jordan: Risk factors and relationship to blood sugar control. J Diabetes
Complications 2011; 25:247-52.

Fisher L, Glasgow RE, Strycker LA. The relationship between diabetes distress and
clinical depression with glycemic control among patients with type 2 diabetes.
Diabetes Care 2010; 33:1034-6.

Fisher L, Mullan JT, Skaff MM, Glasgow RE, Arean P, Hessler D, et al. Predicting
diabetes distress in patients with type 2 diabetes: A longitudinal study. Diabet Med
2009; 26:622-7.

Almeida OP, McCaul K, Hankey GJ, Yeap BB, Golledge J, Norman PE, et al.
Duration of diabetes and its association with depression in later life: The Health In
Men Study (HIMS). Maturitas 2016; 86:3-9.

Young CF, Cheng J, McCarter G. Associations between diabetes related distress and
cardiovascular complication risks in patients with type 2 diabetes and lower
socioeconomic status: A pilot study. Diabetes Spectr 2019; 32:257-63.

Islam RM, Karim MR, Habib SH, Yesmin K. Diabetes distress among type 2 diabetic
patients. Int J Med Biomed Res 2013; 2:113-24.

Shojaeezadeh D, Tol A, Sharifirad G, Eslami A. Is assessing diabetic distress an
efficient pathway to tailor more effective intervention programs? Geneva Health
Forum; 2012.

Hemavathi P, Satyavani K, Smina TP, Vijay V. Assessment of diabetes related
distress among subjects with type 2 diabetes in South India. Int J Psychol Couns
2019; 11:1-5.

Kuniss N, Kramer G, Miiller N, Kloos C, Lehmann T, Lorkowski S, et al. Diabetes
related burden and distress is low in people with diabetes at outpatient tertiary care
level. Exp Clin Endocrinol Diabetes 2016; 124:307-12.

Gonzalez JS, Fisher L, Polonsky WH. Depression in diabetes: Have we been missing
something important? Diabetes Care 2011; 34:236-9.

1130



