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distress that evolves from living with chronic disease and
the burden of daily adjustments of medications and life-
style. This study investigated the prevalence of DD in
patients with type 2 diabetes mellitus (T2DM) in Jordan
and the related sociodemographic and medical factors.

Methods: We conducted a cross-sectional study in 608
patients with T2DM in Jordan, ranging from ages 15 to
80 years. The participants filled out a questionnaire where
they were asked to self-assess their DD using the Diabetes
Distress Scale. In all, 32 participants were excluded ac-
cording to the exclusion criteria, which resulted in 576
people being included in this study.

Results: The overall prevalence of DD was 53% (25% had
moderate distress and 28% had high distress). Emotional
distress had the highest prevalence among the DD sub-
scales, with a total prevalence of 58.8%. The data showed a
significant association of DD with different factors
including age, the presence of diabetic complications, the
type of medication used, and medication adherence.

Conclusion: This study showed a high prevalence of DD
(53%). This finding should raise awareness to healthcare
providers about the importance of screening for DD as
part of the treatment guidelines, especially in patients who
are on multiple medication regimens for DM; patients
who have previous medical complications related to DM;
and those who exhibit poor adherence to medications,
which was found to be a risk factor of DD in this study.

1658-3612 © 2023 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/). https://doi.org/10.1016/j.jtumed.2023.04.002
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Introduction

Diabetes mellitus (DM) is one of the most common
chronic diseases and has a critical impact on a patient’s life.
In addition to the complex self-management and medical
treatments for DM, the disease has a significant effect on a
patient’s lifestyle and relationships.l In most cases, diabetic
patients and their families face many challenges in
balancing DM management and a normal lifestyle, which
has a major impact on the patient’s psychology, well-being,
and quality of life (QoL).

One of the psychological effects that diabetic patients may
experience is diabetes distress (DD), which is defined as a state
of emotional distress that results from living with DM as a
chronic disease and the need for continuous self-management
and its effect on the patient’s mental health.” DD not only
affects a patient’s psychology but also affects a patient’s
health and is associated with poor health outcomes.”

In Jordan, according to the National Center for Diabetes,
Endocrinology, and Genetics, the prevalence of DM and pre-
DM is about 45%." Despite the high prevalence, there have
been few studies on the psychosocial impact of DM on a
patient’s life and DD. In addition, most of the guidelines
on DM care have focused on the medical aspects of initial
management without addressing the psychological needs of
the patients.

DD is a common worldwide problem in patients with
both type 1 DM (T1DM) and T2DM in different age groups.
In 2001, a study was conducted to study the effects of psy-
chological barriers on DM management and improvement
(DAWN 1).” This study was carried out in multiple
countries, and showed that about 41% of diabetic patients
suffered from psychological problems related to DM and
distress associated with disease management. Furthermore,
in the DAWN 2 study that was conducted in 2013, DD
was reported by 44.6% of the participants.(’

Multiple studies were conducted in the Middle East in 2020
to study the prevalence of DD among patients with T2DM
and to assess the associated factors. For example, cross-
sectional studies conducted in Qatar7 and KSA® showed a
prevalence of DD of 40.3% and 35.5%, respectively.

Another study conducted in Kuwait’ showed a prevalence
of 14%. In terms of developing countries, a cross-sectional
study conducted in Iran'’ in 2018 found that the
prevalence was 48.6%. However, a systematic review and
meta-analysis'' involving 55 papers from different nations
found an overall DD prevalence of 36%.

The differences in prevalence of DD might result from the
differences in assessment tools. Two scales are used to assess
DD: the Problem Area in Diabetes (PAID) scale and the Dia-
betes Distress scale (DDS).]2 Both scales were validated and
confirmed to have good psychometric properties, but there are

differences in their content and psychometric characteristics.
The DDS focuses more on behavioral problems regarding
DM self-management and physician-related distress. On the
other hand, the PAID scale focuses on emotional concerns,
problems related to diet, and their complications. Those main
differences in content make the DDS strongly associated with
management and metabolic outcome, whereas the PAID scale is
associated with QoL and psychological well-being."*

According to different studies, multiple factors are related
to DD and can be employed to predict the patients who may
have DD. Those factors are a combination of sociodemo-
graphic and medical variables such as a specific age group,
female gender, experiencing one or more DM complications,
having a longer disease duration, injections as a type of
medication, high body mass index (BMI), and a sedentary
lifestyle in general.14

Clinically and as expected, DD is considered a serious con-
dition due to its effects — as a psychological barrier — on pa-
tient’s self-management and self-neglect, and subsequently on
glycemic control and glycated hemoglobin (HbA1c) levels. Few
studies have assessed the association of DD with glycemic
control. A recent study in KSA '’ showed an association between
DD and adherence to medication and subsequently glycemic
control. Other studies have assessed the association between
DD and glycemic control compared to depression, and studies
conducted in Japan'® and the Netherlands'’ reported that DD
is more strongly associated with glycemic control than
depressive symptoms. However, a few studies did not find this
association, one of which was a cohort study at the primary
care level, which unexpectedly, reported that neither
depressive symptoms nor DD are associated with worsening
glycemic control in patients diagnosed early with DM.'®

According to the World Health Organization, QoL is
defined as “a person’s perception of his position in life in the
context of the culture and value systems in which he lives and
concerning his goals, expectations, standards, and con-
cerns”.'” A few studies have focused mainly on the impact of
DD on QoL. One of those studies concluded that DD has a
negative association with health-related QoL, and the asso-
ciation is more significant in diabetics patients who do not
have supportive family or friends, as well as in patients with
multiple comorbidities.”’

Materials and Methods
Study design

We conducted a cross-sectional study to assess the prev-
alence and associated factors of DD in patients with T2DM
in Jordan. This study was conducted between December
2021 and February 2022 at the National Center for Diabetes
Endocrinology and Genetics and Al-Salt New Hospital
(Jordan), as they are well-known centers serving high
numbers of diabetic patients from different age groups, dis-
ease stages, and backgrounds.

Study population

This study included 608 patients with T2DM who were
able to provide informed consent and communicate. The
study included both males and females between the ages of 15
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and 80 years old. The exclusion criteria were patients with a
current or previous psychiatric history (previous psychiatric
visit or history of using psychiatric medication), patients with
cancer, hospitalized patients, or patients who experienced
unpleasant events during the data collection period. Overall,
32 patients were excluded from the study.

Sampling technique

The study population was defined in the previous section.
The Epicalc 2000 calculator was used to calculate the sample
size and estimate the prevalence according to studies that
have been conducted in the Middle East, using a significance
of 0.05% and a power of 80%.

Proportion: 35.00%

Null hypothesis value: 30.00%
Significance: 0.05

Power: 80%

Sample size: 674

A systemic sampling technique was used, a questionnaire
was given to every second patient who came to the outpatient
diabetic clinic, and the first patient was the starting point.
The same systemic sampling was done for each diabetic
clinic. The data were collected from 608 participants and 32
patients were excluded, yielding a total of 576 participants
included in the study.

Data collection and variables

The data were collected using a self-reported question-
naire, which was divided into three parts.

Sociodemographic information

The variables of age, gender, education level, marital
status, and occupation were collected using a sociodemo-
graphic questionnaire.

Clinical information

The clinical information included clinical variables such
as type of DM, type of management (insulin injection, oral
medication, or both), adherence to medication, existence of
another co-morbid disease, and chronic medication use.

DD

The DDS was used to assess and measure the degree of
patient distress.”' The Arabic version of the DDS was used,
which has been approved and validated.””> The DDS includes
17 items related to distress, and the patients evaluated the
degree of distress for each item in a range between 1 and 6,
where grade 1 means no problem and 6 means very serious
problems.

The DDS score was calculated by measuring the average
score of the 17 items. The minimum score is 1, and the
maximum score for this scale is 6. The score is classified ac-
cording to severity into three levels of distress: <2.0 = no or
mild distress (not significant), 2.0—2.9 = moderate distress,
and >3.0 = severe distress.”’

The DDS measures four dimensions of distress: emotional
burden, physician-related distress, regimen-related distress,
and interpersonal distress.

Data analysis

Data were translated and transferred to a computerized
database. Statistical analyses were conducted using IBM
SPSS Statistics version 26 (IBM, Armonk, NY, USA) in
conjunction with Microsoft Excel. Descriptive statistics are
reported as frequency, percentage, mean and standard de-
viations. The association between the level of DD and
sociodemographic and clinical variables was estimated us-
ing the chi-square test and one-way analysis of variance
(ANOVA), and the significance level was defined as
P < 0.05.

Results
Participants

A total of 576 patients with T2DM were included in the
study: 319 (55.4%) females and 257 (44.6%) males, with a
mean age of 56.65 + 10.26 years. Table 1 shows the detailed
sociodemographic and clinical characteristics of the
participants.

Table 1: Sociodemographic and clinical characteristics of the
participants.

Characteristic Frequency/mean + SD Percent
Age 56.65 + 10.266
<50 143 24.8%
>50 433 75.2%
Sex

Female 319 55.4%

Male 257 44.6%
Marital status

Married 473 82.1%

Single 16 2.8%

Divorced 14 2.4%

Widow 73 12.7%
Education level

School 301 52.2%

Diploma 100 17.4%

Bachelor’s 139 24.1%

Master and above 36 6.3%
Occupation status

Office work 91 15.8%

On the field 89 15.5%

Unemployed 396 68.8%
Type of medication

Insulin 66 11.5%

Oral 357 62%

Oral + insulin 153 26.6%
Presence of complications related to diabetes

Yes 181 31.4%

No 395 68.8%
Adherence to medication

Yes 528 91.7%

No 48 8.3%
Presence of comorbidity

Yes 395 68.8%

No 181 31.4%
Chronic drug use

Yes 420 72.9%

No 156 27.1%
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Table 2: Prevalence of diabetes distress and subscales.

Type of distress No/mild distress

Moderate distress High distress

Total diabetes distress 47%

Emotional-related distress 41.1%
Physician-related distress 62.3%
Regimen-related distress 52.4%
Interpersonal-related distress 62.8%

25% 28%

17.7% 41.1%
14.1% 23.6%
16.8% 30.7%
13.0% 24.1%

Prevalence of DD

The mean score for total DD was 1.8 + 0.84. Emotional
distress had the highest score of 2.0 + 0.9 followed by
regimen-related distress with a score of 1.78 + 0.88. Inter-
personal distress and physician-related distress both had the
same score of 1.61 £+ 0.84.

The total prevalence of DD was 53% (25% had moderate
distress and 28% had high distress). Emotional distress had
the highest prevalence among the DD subscales with a total
prevalence of 58.8% (17.7% had moderate distress and
41.1% had high distress), followed by regimen-related
distress (prevalence of 47.5%). The prevalence of
physician-related distress and interpersonal distress was
37.7% and 37.1%, respectively (Table 2).

Table 3: Sociodemographic and clinical variables according to levels of distress.

Characteristic No distress Moderate distress High distress P value
Age
<50 51 (35%) 36 (25%) 56 (40%)
>50 220 (51%) 108 (25%) 105 (24%) 0.001*
Sex
Female 150 (47%) 73 (23%) 96 (30%) 0.606
Male 121 (47%) 71 (28%) 65 (25%)
Marital status
Married 221 (47%) 117 (25%) 135 (28%)
Single 4 (25%) 531%) 7 (44%) 0.216
Divorced 5(36%) 6 (43%) 3 (21%)
Widow 41 (56%) 16 (22%) 16 (22%)
Education level
School 144 (48%) 71 (24%) 86 (28%)
Diploma 51 (51%) 20 (20%) 29 (29%) 0.439
Bachelor’s 60 (43%) 39 (28%) 40 (29%)
Master and above 16 (44%) 14 (39%) 6 (17%)
Occupation status
Office work 37 (41%) 22 (24%) 32 (35%)
On the field 38 (43%) 22 (25%) 29 (32%) 0.277
Unemployed 196 (50%) 100 (25%) 100 (25%)
Type of medication
Insulin 27 (41%) 18 (27%) 21 (32%)
Oral 186 (52%) 85 (24%) 86 (24%) 0.027*
Oral + insulin 58 (38%) 41 (27%) 54 (35%)
Presence of complications related to diabetes
Yes 65 (36%) 47 (26%) 69 (38%) 0.000*
No 206 (52%) 97 (25%) 92 (23%)
Adherence to medication
Yes 258 (49%) 129 (24%) 141 (27%) 0.012*
No 13 (27%) 15 (31%) 20 (42%)
Presence of comorbidity
Yes 185 (47%) 100 (25%) 110 (28%)
No 86 (48%) 44 (24%) 51 (28%) 0.967
Chronic drug use
Yes 195 (46%) 105 (25%) 120 (29%)
No 76 (49%) 39 (25%) 41 (26%) 0.844

*Statistically significant difference (P < 0.05)
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Prevalence of diabetes distress and subscales

70.0%
60.0%
_— 47.0%
41.1% 41.1%
40.0%
28.0%
30.0% 0%

20.0%

0.0%
Total DD

Emotional distress

NO/mild distress

Association

The total degree of distress score was substantially linked
to age (P = 0.001), diabetic complications (P = 0.000),
medication type (P = 0.05), and medication adherence
(P = 0.012). Sex, marital status, educational level, occupa-
tion, and the existence of comorbidities had no significant
association with the degree of distress (Table 3).

In terms of the DD subscale, emotional-related and
physician-related distress were also significantly correlated
with occupational status (P = 0.047 and 0.030, respectively).
However, regimen-related distress and interpersonal-related
distress only had a significant relationship with medication
adherence (P = 0.001 and 0.033, respectively).

Discussion

In our study, the total prevalence of DD was about 53%
for moderate to high DD, which is higher than the prevalence
reported in other countries such as KSA (25%),24 Qatar
(40.3%),” Malaysia (49.2%),” United States (51.3%),%°
Bangladesh (48.5%),”” China (43%),”® and Canada
(39%),29 all of which also used the DDS-17 scale for DD
assessment. However, two studies from Germany used the
PAID questionnaire and found a DD prevalence of 8.9%"
and 10.7%."

This study showed that emotional-related distress had the
highest prevalence among the DD subscales, followed by
regimen-, physician-, and interpersonal-related distress. The
same order of distress was found in the KSA® study, except
that regimen-related distress was higher than emotional
distress. Studies in Qatar7 and KSA® showed that emotional-
and regimen-related distress had the highest prevalence
among the subclasses of DD. This explains the importance of
patients’ emotions and the need to treat their concerns
regarding how to deal with DM including medication
management.

52.4%

30.7%
7% 89
10.0%

Regimen related
distress
® Moderate distress

62.3% 62.8%

2 24.1%
19 0

3.6%
1

Interpersonal
distress

physician related
distress
® High distress

This study found that the prevalence of DD was equal in
both genders however, females had a higher level of
emotional-related distress than males. Females usually
report higher levels of psychological distress than males,
possibly because they are more expressive, face more
stressors, lack coping resources or mechanisms, and have
different biological responses to depression.8

The majority of participants in the current study were >50
years old (75.2%), with a total DD prevalence of 49%
compared to those <50 years old, who had a total DD
prevalence of 65%. Similar to this study, some literature has
shown that younger adults are at higher risk of DD,”
possibly because they may have more reactions to stressors
and less ability to deal with stress,33 unlike older adults
who may have developed better coping mechanisms.

According to the type of medication, those on just oral
medications have a lower DD prevalence, compared to those
on insulin or both oral and insulin. Insulin injections have
also been associated with DD in other studies.® The need for
injections may be related to poor control of blood glucose or
worsening of the diabetic patient’s health, resulting in
increased distress. DD may also be related to side effects
from the injection such as pain, fear of hypoglycemia, and
difficulty in administering the insulin injection. These
factors may underlie the association between insulin and DD.

According to previous literature, there is a strong rela-
tionship between DD and poor control of HbAlc."” Thus,
regarding the association between DM control and
adherence to medications with DD, in this study, the
prevalence of total DD was high in non-adherent partici-
pants compared to those with medication adherence.
Therefore, DM self-management education has a significant
role in improving DD, which leads to improvement in gly-
cemic control.*

The literature has shown a strong association between
DD and complications related to DM.* In our study, we
found that participants with DM-related complications had



1242 D.A. Hiasat et al.

a higher prevalence of DD compared to those without DM-
related complications.

Regarding emotional- and physician-related distress, we
found another significant factor that specifically affected
these two subclasses, namely, occupational status, specif-
ically office work. The prevalence of emotional- and
physician-related distress among office workers was 67%
and 49% respectively, which was lower than that in unem-
ployed patients (57% and 45%, respectively).

In brief, more attention should be paid to DD, as it is as
common in Jordan as well as in other countries. Therefore, we
should focus on patients who have risk factors for DD such as
female gender, patients taking insulin injections, those com-
plaining of complications related to DM, and patients who have
problems with medication adherence. Identifying patients who
are most likely to suffer from DD will help in the early diagnosis
of this condition and provide patients the care and attention
they need, either psychologically or medically, in order to
improve their QoL, mental health, and overall well-being.

Strength and limitations

This was a qualitative study, which means that it was
objective, fair, and unbiased. One of the important strengths
of this study was that informed consent was provided by all
participants and their identity remained anonymous. The
most important limitation of this study was that it only
included secondary and tertiary care levels; thus, patients
who mostly received primary levels of care were not included.

Conclusion

In conclusion, this study showed a higher prevalence of DD
in Jordan (53%) compared with other countries in the Middle
East and worldwide. Younger age, a combination of oral and
injectable medications, experiencing DM complications, and
poor medication adherence were associated with DD in our
study. Therefore, early screening for DD in those patients may
help with a management plan and early intervention to
improve QoL for diabetic patients and provide the necessary
training to patients and their families for managing DD.
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