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Abstract: This study aimed to investigate prevalence and factors potentially associated with
diabetes-related distress (DRD) among type 2 diabetes mellitus (T2DM) patients in a primary
health care center in Thailand. This cross-sectional study was conducted with a total of 370 patients
with T2DM. Data were collected at primary health care centers in Hang Dong District, Chiang Mai
Province, Thailand. DRD was assessed using the Diabetes Distress Scale (DDS-17). The association
between sociodemographic characteristics and other factors with DRD was analyzed using the Fisher
t-test, Chi-square test, and Pearson’s correlation coefficient test. The association between Hemoglobin
Alc (HbAlc) and DRD was analyzed using multiple linear regression analysis. The participants had
a mean age of 60.95 + 7.96, and most were female (68.1%). Of the participants with DRD, 8.9% had
moderate to high levels of distress. Education level and family support were significantly associated
with the overall level of DRD. Additionally, HbAlc and co-morbidity were also significantly associated
with DRD, as were emotional burden and regimen distress. Multiple linear regression analysis found
that increased HbAlc was positively associated with increased DRD after adjusting for age, sex,
education, duration of T2DM, co-morbidity, diabetic complications, and family support. Screening
with DRD may be beneficial in T2DM patients.
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1. Introduction

Diabetes mellitus (DM) is a chronic disease, and one of the most common metabolic disorders
globally. The International Diabetes Federation (IDF) reported in 2019 that 436 million adults were
living with diabetes around the world, and that this number was projected to increase to 700 million
by 2045 [1]. Approximately 90% of the total were type 2 DM (T2DM) [1]. Thailand has the seventh
largest diabetic patient population in the Western Pacific [2], with a prevalence of 9.9% in the adult
population [3]. Diabetes is a leading cause of death in Thailand. Of the more than 200,000 deaths
annually due to chronic non-communicable diseases in Thailand, approximately 30,000 (15%) are due
to diabetes [4].

Diabetes mellitus is a condition in which the body has high blood sugar levels (hyperglycemia)
due to a lack of insulin hormones, impaired secretion of insulin, or both [5]. Prolonged high blood
sugar levels can result in the destruction, deterioration, and failure of vital organs [6]. Inability to
control blood sugar levels can result from both non-modifiable factors and from modifiable factors.
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Non-modifiable factors include gender, age, duration of diabetes, microvascular and macrovascular
complications, and comorbidity [7,8]. Modifiable factors include behavioral and/or psychosocial issues,
e.g., incorrect eating habits, not exercising, obesity or high body mass index, not consulting with a
doctor, and not taking medication as prescribed by a doctor [9-13], as well as stress, depression and
anxiety [14,15], especially diabetes-related distress [16-18].

Diabetes-related distress (DRD) is a syndrome comprised of multidimensional components
including worry, conflict, frustration, and discouragement that can accompany living with diabetes.
Negative physical and psychological effects can be directly attributable to long-term suffering from
diabetes-related emotional distress [19,20]. Sixty percent of patients with diabetes who have high
levels of negative mood and/or psychological distress display a high level of distress [21]. Previous
studies have reported a high prevalence of DRD in individuals with T2DM, e.g., the prevalence
was 64% in China [22], 63.7% in Iran [23], 49.2% in Malaysia [24], and 48.5% in Bangladesh [25].
Moreover, previous studies have reported that long-term DRD in diabetic patients is associated with
anxiety [26], depression [22,27-29], low levels of physical activity [18], obesity [28], low medication
compliance [30,31], poor diet control, low self-efficacy [32], poor self-care behavior [21], and poor
quality of life [33]. A high level of DRD has also been shown to be associated with high HbAlc
levels [17,18,30]. Furthermore, the bidirectional association between chronic physical diseases (CPD)
and psychopathological factors might lead to an exacerbation of both conditions [34].

Most clinicians are aware that emotional distress is common among their patients with diabetes
and that this distress has a deleterious effect on diabetes outcomes; however, many clinicians feel
unable to treat this distress [35]. Nevertheless, the health consequences of emotional problems are
associated with poor self-care behavior, poor metabolic outcomes, morbidity, mortality, functional
limitations, and reduced quality of life [35]. These negative effects are not limited to diagnosable
psychiatric disorders [21]. Thus, addressing these emotional problems is key to successful health care
intervention, even if diabetes self-care is adequate [35]. For that reason, DRD screening is an important
first step in the treatment of mental health problems of patients with T2DM. In Thailand, there have
been few studies of the prevalence of DRD and factors associated with DRD in T2DM. This study
aimed to investigate prevalence and factors associated with DRD among T2DM.

2. Materials and Methods

2.1. Study Design, Population

This cross-sectional study of 370 respondents from a total DM population of 3894 in Hang Dong
District, Chiang Mai Province, Thailand, was conducted between January and March 2017 at thirteen
primary health care centers in Hang Dong District. Inclusion criteria were being a patient with type 2
DM, aged 18 years or above. Exclusion criteria were inability to communicate in the Thai language,
communication disorder, a history of psychiatric disorders, Alzheimer’s disease, and dementia.

Respondents were chosen by simple random sampling. Sample size was calculated using the
n4Studies application for estimating the proportion of a finite population [25] and was based on the
48.5% of DRD; delta = 0.05, alpha = 0.05, Z (0.975) = 1.960 patients in the study area eligible for
inclusion in the analysis [36]. The formula is defined follow:

Np(l —P)Z%_g
n= - )

2.2. Data Collection and Diabetes-Related Distress Level Measurement

Respondents were recruited into the study after providing written informed consent. All subjects
were interviewed to obtain demographic information (age, sex, marital status, education, occupation,
family support, and medical history (diabetic complications, co-morbidity, duration of DM, type of
diabetic management, HbAlc level).
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The Diabetes Distress Scale (DDS-17) questionnaire for assessing DRD developed by
Polonsky et al. [37] was translated into the Thai language by Kattika [20]. The alpha coefficient of the
questionnaire was 0.95. The questionnaire is composed of 17 items grouped in four sub-components:
five items about emotional burden (EB), three items about regimen-related distress (RD), three items
about interpersonal-related distress (ID), and four items about physician-related distress (PD). Each
item is rated on a 6-point scale from 1 (no problem) to 6 (serious problems). Sub-components were
interpreted as the mean score of the sub-component: <2 = little or no distress, 2-2.9 = moderate distress,
and >3 = a high level of distress.

2.3. Statistical Analysis

Descriptive statistics are reported as frequencies, means, and standard deviations. The associations
between sociodemographic characteristics, potentially related factors, and DRD were analyzed using
the Fisher t-test, Chi-square test, and Pearson’s correlation coefficient test. The association between
HbA1lc level and DRD was analyzed using multiple linear regression analysis.

2.4. Ethical Considerations

The study was approved by the Research Ethics Committee of the Faculty of Medicine, Chiang
Mai University, Thailand (REF: COM-2016-05965).

3. Results

The average age of respondents was 60.95 years (+7.96); most were female (68.1%), married
(69.8%), had at least some formal education (90.8%), were currently employed (69.7%). A family
member was the primary caretaker in most cases (76.8%). Most of the patients had complications
(84.9%) and comorbidity (81.9%). An average duration of T2DM was 9.17 + 6.46 years. The most
frequent treatment method was medication (95.1%). The mean HbA1lc level was 8.02 + 1.55% (Table 1).

Table 1. Demographics characteristics of respondents (n = 370).

Characteristics (mean + SD) Clinical Sample n (%)

Age (years) (60.95 + 7.96)

<60 157 (42.4%)

>60 213 (57.6%)
Sex

Male 188 (31.9%)

Female 252 (68.1%)
Marital status

Single 22 (5.9%)

Married 258 (69.8%)

Separated/Widowed 90 (24.3%)
Education

None 34 (9.2%)

Some formal education 336 (90.8%)
Occupation

Unemployed 112 (30.3%)

Employed 258 (69.7%)
Family support

No 86 (23.2%)

Yes 284 (76.8%)
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Table 1. Cont.

Characteristics (mean + SD) Clinical Sample n (%)

Diabetic complications

Absent 56 (15.1%)

Present 314 (84.9%)
Co-morbidity

Absent 67 (18.1%)

Present 303 (81.9%)
Duration of T2DM (years) (9.17 + 6.46)

0-10 256 (69.2%)

>10 114 (30.8%)
Type of diabetes management

Lifestyle modification 7 (1.9%)

Oral hypoglycemic drugs 352 (95.1%)

Insulin use 7 (1.9%)

Insulin plus oral hypoglycemic 4 (1.1%)
drugs
HbAlc (%) (8.02 + 1.55)

Good <7 90 (24.3%)

Fair 7-8 113 (30.5%)

Poor >8 167 (45.1%)

Of the DRD cases identified by DDS-17, 1.1% were found to be at a high level, 7.8% at a moderate
level, and 91.1% at a mild level. The EB sub-component had the greatest moderate or high level of
DRD (27.1%). Physician-related distress had the least moderate plus high level of DRD (4.3%) (Table 2).

Table 2. Diabetes-related Distress of respondents (n = 370) by Diabetes Distress Scale (DDS)-17 level.

. . Level of Diabetes-Related Distress n (%)
Domain of Distress

Non or Mild Moderate High
Emotional burden (EB) 270 (73.0%) 82 (22.2%) 18 (4.9%)
Physician-related distress (PD) 354 (95.7%) 14 (3.8%) 2 (0.5%)
Regimen-related distress (RD) 313 (84.6%) 50 (13.5%) 7 (1.9%)
Diabetes-related interpersonal distress (ID) 324 (87.6%) 36 (9.7%) 10 (2.7%)
Total diabetes-related distress 337 (91.1%) 29 (7.8%) 4 (1.1%)

This study found that education (p < 0.05) and family support (p < 0.05) were significantly
associated with the level of total diabetes-related distress. However, age, sex, marital status, occupation,
diabetic complications, co-morbidity, duration of DM, type of diabetic management, and HbAlc were
not significantly associated with the level of total DRD (Table 3).

Table 3. Sociodemographic of respondents and level of diabetes distress (n = 370).

Level of Total Diabetes-Related Distress (%)

Characteristics p-Value
Non or Mild Moderate High
Age, mean + SD 60.9 + 8.3 61.0 £5.7 65.0 £ 4.4
<60 146 (43.3) 11 (37.9) 0(0.0) 0.192
>60 191 (56.7) 18 (62.1) 4 (100.0)
Sex?
Male 108 (32.0) 10 (34.5) 0(0.0) 0.374

Female 229 (68.0) 19 (65.5) 4(100.0)
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Table 3. Cont.

Level of Total Diabetes-Related Distress (%)

Characteristics p-Value
Non or Mild Moderate High
Marital status
Married 238 (70.6) 19 (65.5) 2 (50.0) 0.630
Single 20 (5.9) 19 (3.4) 0 (0.0)
Separated/Widowed 79 (23.4) 9 (31.0) 2 (50.0)
Education
None 26 (7.7) 7 (24.1) 1(25.0) 0.007 **
Some formal education 311 (92.3) 22 (75.9) 3(75.0)
Occupation
Unemployed 99 (29.4) 10 (34.5) 3 (75.0) 0.125
Employed 238 (70.6) 19 (65.5) 1(25.0)
Family support
No 78 (23.1) 5(17.2) 3(75.0) 0.037 *
Yes 259 (76.9) 24 (82.8) 1(25.0)
Diabetic complications
Absent 60 (17.8) 7 (24.1) 0 (0.0 0.446
Present 277 (82.2) 22 (75.9) 4 (100.0)
Co-morbidity
Absent 52 (15.4) 3(10.3) 1(25.0) 0.656
Present 285 (84.6) 26 (89.7) 3 (75.0)
Duration of T2DM (in years)
0-10 236 (70.0) 17 (58.6) 3 (75.0) 0.429
>10 101 (30.0) 12 (41.4) 1(25.0)
Type of diabetic management
Lifestyle modification 7(2.1) 0(0.0) 0 (0.0) 0.504
Oral hypoglycemic drugs 321 (95.3) 27 (93.1) 4 (100.0)
Insulin 5(1.5) 2 (6.9) 0 (0.0)
Insulin and oral hypoglycemic drugs 4(1.2) 0(0.0) 0(0.0)
HbAlc
Good (<7) 82 (24.3) 7 (24.1) 1(25.0) 0.764
Fair (7-8) 100 (29.7) 11 (37.9) 2 (50.0)
Poor (>8) 155 (46.0) 11 (37.9) 1(25.0)

Fisher t-test; * p < 0.05, ** p < 0.01.

The study found that HbAlc and co-morbidity were significantly associated with total DRD,
EB, and RD. However, HbAlc and co-morbidity were not significantly associated with PD or ID. In
addition, age and duration of DM were not significantly associated with total DRD, EB, PD, RD, or ID.
(Table 4)

Table 4. Association between diabetes-related distress and potentially related factors (n = 370).

Characteristic Total DRD EB PD RD ID
Age 0.891 0.682 0.704 0.583 0.199
Duration of T2DM (in years) 0.233 0.121 0.536 0.464 0.165
HbAlc 0.023 * 0.029 * 0.586 0.011* 0.234
Co-morbidity 0.043 * 0.015* 0.119 0.011* 0.212

Pearson’s correlation coefficient; * p < 0.05 = statistically significant.



Int. |. Environ. Res. Public Health 2020, 17, 2329 6 of 10

Multiple linear regression analysis found that higher HbAlc level was positively associated with
increasing greater diabetes-related distress after adjusting for age, sex, education, duration of DM,
co-morbidity, diabetic complications, and family support (Table 5).

Table 5. Association between Hemoglobin Alc (HbAlc) and diabetes-related distress, using multiple
linear regression analysis.

Characteristics Regression Coefficient SE p-Value
HbAlc 0.645 0.300 0.032
Age -0.015 0.051 0.769
Sex -0.901 0.848 0.289
Education —0.586 0.629 0.352
Duration of T2DM (year) 0.016 0.063 0.800
Co-morbidity 0.819 0.426 0.055
Diabetic complications 1.415 1.050 0.179
Family support -1.356 0.912 0.138

Adjust for age, sex, education, duration of DM, co-morbidity, diabetic complications, family care.

4. Discussion

This study aimed to assess prevalence of DRD, and factors potentially associated with T2DM at
the primary care level. Prevalence of DRD from DDS-17 was 8.9%, of which 1.1% was at the high
level and 7.8% at the moderate level. That is lower than other studies, e.g., the prevalence of DRD
was 49.2% in Malaysia [24], 48.5% in Bangladesh [25], 42.15% in China [38], 51.3% in the US [16], and
63.7% in Iran [23]. Conversely, a study in Germany conducted at a tertiary care facility reported the
prevalence of DRD was 8.9% using the Problem Area in Diabetes (PAID) questionnaire, the same level
found in this study. However, another German study conducted at the primary care level reported
only a 1.2% prevalence of DRD using the PAID scale [39,40]. The differences in DRD prevalence
might result from differences in the assessment tools, i.e., the PAID and the DDS-17 questionnaires,
which could potentially affect prevalence, e.g., sample size, access to health care, care setting [39], and
demographic variables, e.g., education level and family support, as well as health status, e.g., HbAlc
level, and co-morbidity [24,41,42]. The findings of these studies are consistent with our finding that
DRD prevalence is higher in people with type 2 diabetes treated in a secondary and tertiary care setting
than in those treated in a primary care setting [39,43].

Our study found that education level and family support were both significantly associated
with the level of total diabetes-related distress (p = 0.007 and p = 0.037, respectively). A previous
study reported that the major predictor for high diabetes distress scores among diabetic cases was low
education level [44]. That association may be the result of low education leading to poor knowledge
about the illness and its complications, which, in turn, increases the risk of poor dietary habits,
poor medication compliance, and fewer health check-ups. Another study found lack of supportive
family behavior was positively associated with emotional distress [45]. When family members behave
negatively, e.g., by nagging or criticizing specific health-related behaviors, people with type 2 diabetes
may respond by perceiving higher levels of diabetes-related distress. However, age, sex, marital
status, occupation, diabetic complications, presence of co-morbidity, duration of DM, type of diabetic
management, and HbAlc level (good, fair, poor) were not significantly associated with the level of
total diabetes-related distress. The results of the present study are consistent with those of Zhou et al.,
which reported that the total DDS score was not significantly related to patients” gender, age, diabetes
duration, diabetes education, or complications [38]. On the other hand, other studies have reported that
DRD is associated with age, duration of diabetes, occupation, marital status, glycemic status, treatment
modalities, comorbidity, and diabetic complications [25,41,42]. These findings suggest that there
may be other factors which affect DRD, e.g., type of diabetes, treatment regimen, and socioeconomic
factors [21].
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Total DRD, EB, and RD were found to be associated with both HbA1C and co-morbidity.
EB includes a variety of negative emotions such as despair, conflict and fear-induced anger that result
from thinking about the prospect of a lifetime of living with diabetes, and feeling overwhelmed by
the many resulting demands [20]. Type D personality [46] and alexithymia [47] have been reported
to adversely affect outcomes in patients with T2DM. However, our study did not attempt to identify
those personality traits in the respondents. Further assessment of T2DM patients is needed to identify
these personality traits in patients, and to measure the emotional burden they create. Appropriate
emotional management of the EB dimension could assist in the control of blood sugar level [47]. RD
encompasses concerns and discouragement that patients perceive and/or encounter while trying to
self-manage their disease [20]. Integration of compliance, adherence, concordance, self-management,
and empowerment could potentially improve medical approaches for RD patients [48]. In addition,
age and duration of DM were not significantly associated with DRD, EB, PD, RD, or ID. Previous
studies have reported that DRD is associated with HbAlc [42], that EB is associated with high HbAlc
levels [49], and that RD is associated with high HbAlc values in hospital [50]. The present study found
that both HbAlc and co-morbidity are associated with DRD.

Multiple linear regression analysis found that higher HbAlc level is positively associated with
increased diabetes-related distress after adjusting age, sex, education, duration of DM, co-morbidity,
diabetic complications, and family support. These findings are consistent with a study by Tsujii etal. [17]
that showed the association between glycemic control and diabetes distress among Japanese patients
with type 2 diabetes. That study found diabetes distress was significantly associated with higher
HbAlc levels. The relative risk for poor glycemic control (HbAlc > 64 mmolimol) was 8.0% when
adjusted for age, sex, BMI, type of diabetes therapy, and duration of diabetes. A longitudinal study
by Fisher et al. found the effect of diabetes distress in adults with type 2 diabetes that HbAlc was
positively correlated with DRD [26]. Another study by Fisher et al., of the pattern of relationships
between diabetic patients, used the DDS-17 to create a cut score for suffering among patients with type
2 diabetes. They found a consistent curvilinear relationship between the DDS and HbAlc [32]. A study
by Tol et al., which assessed diabetes distress and related factors among type 2 diabetic patients to
better tailor intervention planning in Isfahan, Iran, found diabetes-related distress in type 2 diabetic
patients had a direct linear relation with HbAlc (r = 0.63, p < 0.001) [42]. Nanayakkara et al. explored
the prevalence of, and factors associated with, diabetes distress in adults with type 2 diabetes in
Australia. That study found diabetes distress was associated with higher HbAlc [50]. In addition,
previous studies report psychological changes that occur with people with DM, which can have a
significant impact on metabolic control. One of the major obstacles in this area is the need for a better
understanding of psychological changes and their influence on changes in blood sugar levels [51].

Strengths of the present study include the use of a validated Thai language DDS-17 and an
adequate sample size. A limitation of the study is that it was cross-sectional. Future studies should use
a cohort methodology to confirm the causal relationship between HbAlc and DRD. Diseases were
not classified in variables including complication and co-morbidity, which were confounding factors.
Future studies should have the classification of co-morbidity and complication in order to control
confounding factors which can affect DRD.

5. Conclusions

The prevalence of DRD is low at the primary care level. Education and family support are
associated with DRD level. HbAlc level and co-morbidity are associated with the emotional burden
and regimen-related distress sub-components of DRD. Screening with DRD may be beneficial in T2DM
patients for reducing emotional problems, especially in patients with a low education level and patients
with little or no family support. Further DRD studies should be conducted in secondary care and
tertiary care settings.
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