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Objective: To evaluate the associations between different types of diabetes distress and 
health-related quality of life (HRQOL) among patients with type 2 diabetes (T2DM) using 
antihypertensive and/or antihyperlipidemic medications in Indonesia and to explore the 
differences between those using only antihypertensive, only antihyperlipidemic, or both 
medications.
Methods: A multicenter cross-sectional study was conducted in Community Health Centers 
in three cities in Indonesia among patients with T2DM aged at least 18 years who were using 
antihypertensive and/or antihyperlipidemic medications. Diabetes distress subscales (emo-
tional, regimen-related, interpersonal, and physician-related distress) and HRQOL were 
assessed using a validated diabetes distress scale-17 and EQ-5D-5L scale, respectively. 
Multiple linear regression models were used to evaluate the associations between different 
types of diabetes distress and HRQOL adjusting for confounders.
Results: Most of the 503 participants were females (67.6%) and aged 60–69 years (40.8%). 
Emotional distress was negatively associated with HRQOL among the whole group of patients 
(β: −0.08; 95% confidence interval (CI): −0.10, −0.05; p < 0.001). This association was similar 
across all therapeutic subgroups. Regimen-related distress (β: −0.06; 95% CI: −0.09, −0.03; p < 
0.001) and interpersonal distress (β: −0.02; 95% CI: −0.05, −0.01; p = 0.022) were negatively 
associated, whereas physician-related distress (β: 0.04; 95% CI: 0.01, 0.07; p = 0.037) was 
positively associated with HRQOL among the whole group. These associations were also 
observed among those using only antihypertensive medication.
Conclusion: Emotional distress affects HRQOL in T2DM patients treated for cardiovascular 
comorbidities, independent of antihypertensive and/or antihyperlipidemic medication use.
Keywords: diabetes distress, quality of life, lipid-lowering medication, blood pressure- 
lowering medication

Highlights
What is already known about the topic?

● Diabetes distress is reportedly one of the important determinants associated 
with lower health-related quality of life (HRQOL). Therefore, assessing and 
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monitoring diabetes distress is recommended as part 
of clinical care in several national guidelines in 
developed countries.

● The guidelines in Indonesia lack emphasis on the 
importance of addressing different types of diabetes 
distress during patient counseling.

What does the paper add to existing knowledge?

● Emotional distress was negatively associated with 
HRQOL among patients with type 2 diabetes mellitus 
(T2DM) using antihypertensive and/or antihyperlipi-
demic medications in Indonesia.

● This association was similar among T2DM patients 
using only antihypertensive, only antihyperlipidemic, 
or both medications.

What insights does the paper provide for informing health-
care-related decision-making?

● Emotional distress should be addressed in tailored 
interventions among patients with T2DM, indepen-
dent of the use of antihypertensive and/or antihyper-
lipidemic medications to improve their HRQOL 
further.

Introduction
Type 2 diabetes mellitus (T2DM) needs a lifetime self- 
management plan and complex care activities, including 
regular blood glucose monitoring, healthy diet, physical 
exercise, and long-term medication.1 In Indonesia, 
10.3 million patients with diabetes were reported in 
2017, and this number is estimated to increase to 
16.7 million patients by 2045.2 About a quarter of such 
patients experience diabetes distress in developed 
countries,3 but this number is expected to be higher in 
developing countries.4

Diabetes distress, a psychological condition reflecting 
the stress and burden associated with the management of 
diabetes, was reported to be one of the important determi-
nants associated with lower health-related quality of life 
(HRQOL).5,6 Previous studies show that diabetes distress 
varies from general mental health problems, such as 
depression, and is more salient than depression and crucial 
to address in patients with diabetes.7,8 Different types of 
diabetes distress, including emotional, regimen-related, 
physician-related, and interpersonal distress, represent dif-
ferent sources of distress.9 Routine screening, early 

support, and the use of medication for diabetes distress 
can improve patients’ hemoglobin A1c (HbA1c), blood 
pressure, and cholesterol levels.10 Therefore, monitoring 
diabetes distress is recommended as part of clinical care in 
many national guidelines in developed countries.11,12 The 
guidelines in Indonesia lack emphasis on the importance 
of addressing diabetes distress during patient visits. This 
requires more attention, particularly in primary care set-
tings where patients are more likely to report diabetes 
distress.13

Previous studies highlighted the importance of addres-
sing diabetes distress to improve patients’ HRQOL 
among T2DM patients.14,15 Patients’ HRQOL is consid-
ered an important health outcome in T2DM patients.16 

HRQOL is defined as a multidimensional construct that 
incorporates physical, mental, emotional, and social well- 
being. T2DM patients diagnosed with dyslipidemia were 
found to have lower HRQOL, particularly psychological 
quality of life, than those diagnosed with hypertension.5 

Another study indicated that both hypertension and 
hyperlipidemia as comorbidities among T2DM patients 
were associated with lower HRQOL in general. 
Particularly, hypertension had more harmful effects on 
the mental health of patients.17 Although different 
HRQOL questionnaires were used in these studies,5,17 

the findings indicate adverse effects of hypertension 
and/or hyperlipidemia on HRQOL in T2DM patients. 
Low HRQOL among T2DM patients is related to poor 
treatment response, worse disease progression, and 
mortality.18,19 Therefore, it is imperative to maintain 
and optimize patients’ HRQOL.

Currently, there is limited evidence on the association 
between diabetes distress and HRQOL in T2DM patients 
with hypertension and/or hyperlipidemia. The treatment of 
T2DM patients with these comorbidities may be more 
complicated owing to difficulties in managing their time, 
attention, and resources.20 Therefore, further studies are 
warranted to obtain insights into the association between 
different types of diabetes distress and HRQOL in T2DM 
patients with these comorbidities. Such information will be 
helpful for pharmacists and other healthcare providers to 
provide tailored interventions according to the individual 
patient’s requirements.

The primary objective of this study was to evaluate the 
associations between different types of diabetes distress 
and HRQOL among T2DM patients using antihyperten-
sive and/or antihyperlipidemic medications in Indonesia. 
The secondary objective was to explore whether there 
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were differences between those using only antihyperten-
sive, only antihyperlipidemic, or both medications.

Methods
This study was reported according to the Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines for cross-sectional studies (Table S1).21

Study Design, Setting, and Patient 
Recruitment
A multicenter cross-sectional survey was conducted in 
three cities in Indonesia (Bandung, Samarinda, and 
Yogyakarta) from October 2018 to September 2019. 
Patients were recruited from purposively selected 
Community Health Centers (CHCs) according to the 
required number of T2DM patients diagnosed with hyper-
tension and/or hyperlipidemia. CHCs are primary health-
care centers staffed with doctors, nurses, midwives, and 
pharmacists. One of the main programs of CHCs is to 
provide integrated chronic disease management at the sub- 
district level. Patients aged at least 18 years, diagnosed 
with type 2 diabetes for over one year, using antihyperten-
sive and/or antihyperlipidemic medications, and literate in 
the Indonesian language were eligible to participate. 
Patients who were unable to take their medication, with 
severe physical or mental constraints, or pregnant or in the 
lactation period were excluded. This study was approved 
by the Health Research Ethics Committee of Universitas 
Padjadjaran (No. 1137/UN6.KEP/EC/2018) and was con-
ducted according to the Declaration of Helsinki. Written 
informed consent was obtained from all patients who 
participated in this study.

Measures
Diabetes Distress
Distress about the burden of diabetes and its management 
was measured using the Diabetes Distress Scale−17 (DDS 
−17).9 The DDS comprises 17 statements evaluating the 
distress experienced by patients in the previous month 
using four subscales measuring different types of distress: 
emotional burden (five items, eg, “feeling angry, scared, 
and/or depressed when I think about living with dia-
betes”), physician-related distress (four items, eg, “feeling 
that my doctor doesn’t take my concerns seriously 
enough”), regimen-related distress (five items, eg, “feeling 
that I am often failing with my diabetes routine”), and 
interpersonal distress (three items, eg, “feeling that friends 

or family don’t appreciate how challenging living with 
diabetes can be”).9 All items of the DDS-17 and its sub-
scales are available in the paper by Polonsky et al.9 

Patients indicated how profound the experience of their 
distress was on a 6-point Likert scale ranging from “not 
a problem” to “a very serious problem”.9 The patients’ 
responses in each subscale were added and then divided 
using the number of statements in that particular subscale. 
The Indonesian version of the DDS-17 has been pre-
viously reported to be valid and reliable.22

HRQOL
Patients’ HRQOL was measured using the EuroQol 
5-Dimension (EQ-5D) questionnaire. Two versions of the 
EQ-5D are available: 3-level (EQ-5D-3L) and 5-level 
(EQ-5D-5L).23 The EQ-5D-5L was used in this study 
because it shows better measurement and scoring proper-
ties in Indonesian T2DM patients.24 The EQ-5D-5L 
assesses the health status of patients using five statements 
regarding their mobility, self-care, usual activities, pain/ 
discomfort, and anxiety/depression and is available in the 
paper by Rabin and De Charro.23 Each of these dimen-
sions is recorded as “no problems (1)”, “slight problems 
(2)”, “moderate problems (3)”, “severe problems (4)”, and 
“extreme problems (5)”.25 One number from each of these 
dimensions results in a five-digit number that can be con-
verted into a single EQ-5D-5L index using a formula that 
assigns different weights to each of the five-digit numbers 
of the health status.23 The specific set of weights (value 
set) we used was according to a representative general 
population of Indonesia.26 An EQ-5D-5L index of “1” 
indicates a perfect health status, whereas “0” indicates 
the worst possible health status.23 Although not diabetes- 
specific, the EQ-5D-5L is reported to be relevant for 
T2DM patients.27,28 The EQ-5D-5L questionnaire has 
been translated and validated for T2DM patients in 
Indonesia.24,26

Sociodemographic Covariates
The patient’s sociodemographic factors included sex, age, 
education level (no formal education or elementary school, 
junior and senior high school, or university), and health 
insurance type. The health insurance type was categorized 
as patients who could not afford to pay the health insur-
ance premium (BPJS-PBI), patients who could afford to 
pay the health insurance premium (BPJS-Non PBI), and 
patients without health insurance. A structured case report 
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form was used to record the duration of diabetes, hyper-
tension, and/or hyperlipidemia (years).

Data Collection
The pharmacists screened patients’ eligibility at the CHCs. 
The pharmacist asked the researcher or trained research 
assistant to approach the eligible patient, briefly describe 
the study to the patient, and ask the patient to provide 
informed consent. Patients were asked to independently 
complete a self-reported questionnaire. In some cases, 
however, some elderly patients who could not read and/ 
or answer the questionnaires themselves were interviewed 
by trained research assistants.

Sample Size Calculation
According to the minimum sample size formula for multiple 
linear regression analysis, as suggested by Green et al,29 

a sample size of 122 patients per therapeutic subgroup was 
required when using 9 potential independent variables in the 
multivariate analysis.

Data Analysis
Descriptive statistics were used to report the patients’ 
characteristics. Multicollinearity was analyzed using the 
variance inflation factor. Data distribution was assessed 
to determine whether adjustments were required because 
of skewed distributions. Complete-case analyses were con-
ducted because some data was observed to be missing. 
Multiple linear regression was conducted to evaluate the 
associations between different types of diabetes distress 
and HRQOL, adjusting for age, sex, health insurance type, 
education, and duration of diabetes, hypertension, and/or 
hyperlipidemia. First, the main analysis was conducted for 
the whole group of T2DM patients using antihypertensive 
and/or antihyperlipidemic medications. Second, the ana-
lyses per therapeutic subgroup were conducted, that is, 
among T2DM patients using only antihypertensive, only 
antihyperlipidemic, or both antihypertensive and antihy-
perlipidemic medications. The duration of hypertension 
and/or hyperlipidemia was included only for the relevant 
therapeutic subgroup. The adjusted associations were 
obtained from multiple linear regression models and 
regression coefficients, 95% confidence interval (CI), 
p-values, and adjusted R2 are reported. All statistical ana-
lyses were performed using SPSS software version 25.0 
(IBM, Armonk, NY, USA).

Results
Patient Characteristics
A total of 503 T2DM patients (response rate 96.7%) using 
antihypertensive (439 patients), antihyperlipidemic (197 
patients), or both antihypertensive and antihyperlipidemic 
medications (133 patients) participated in this study. The 
patients were from Bandung (6 CHCs; 132 patients), 
Samarinda (5 CHCs; 162 patients), and Yogyakarta (18 
CHCs; 209 patients). Characteristics of the patients are 
presented in Table 1. Most patients were females and 
were aged 60–69 years (Table 1).

Among the different types of diabetes distress, the 
highest mean score was noted for emotional distress in 
the whole group of patients (2.1 ± 1.0). Similar mean 
scores were observed for those using only antihyper-
tensive (2.1 ± 1.0), only antihyperlipidemic (1.9 ± 1.0), 
and both antihypertensive and antihyperlipidemic med-
ications (2.0 ± 1.0). Physician-related distress exhibited 
the lowest mean score in the whole group of patients 
(mean 1.5 ± 0.8). A similar mean score was observed 
for those using only antihypertensive medications (1.5 
± 0.8), and slightly lower mean scores were observed 
for those using only antihyperlipidemic (1.3 ± 0.7) and 
both antihypertensive and antihyperlipidemic medica-
tions (1.4 ± 0.7). The mean score for regimen-related 
distress was 1.9 ± 0.8, which was similar for those 
using only antihypertensive medications (1.9 ± 0.8) 
and slightly lower for those using only antihyperlipi-
demic (1.7 ± 0.9) and both antihypertensive and anti-
hyperlipidemic medications (1.7 ± 0.8). Finally, the 
mean score for interpersonal-related distress was 
1.7 ± 1.1, which was similar for those using only 
antihypertensive medications (1.7 ± 1.1) and lower 
for those using only antihyperlipidemic (1.5 ± 1.) and 
both antihypertensive and antihyperlipidemic medica-
tions (1.6 ± 1.0) (Table 1).

A relatively high mean HRQOL (mean EQ-5D-5L 
index of 0.8) was noted in the whole group of T2DM 
patients using antihypertensive and/or antihyperlipi-
demic medications. This was similar to the mean 
HRQOL among those using only antihypertensive, only 
antihyperlipidemic, and both antihypertensive and anti-
hyperlipidemic medications (Table 1). Additionally, hav-
ing a problem with pain or discomfort was the most 
common HRQOL dimension experienced by all patients 
(Table 2).
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Table 1 Characteristics of T2DM Patients Using Antihypertensive and/Or Antihyperlipidemic Medications per Therapeutic Subgroup

Characteristic T2DM 
Patients 
Whole 

Group (N = 
503)

T2DM Patients Using 
Only Antihypertensive 
Medications (N = 439)

T2DM Patients Using 
Only 

Antihyperlipidemic 
Medications (N = 197)

T2DM Patients Using 
Antihypertensive and 
Antihyperlipidemic 

Medications (N = 133)

Sex

Male 163 (32.4) 157 (35.4) 47 (23.9) 41 (30.8)
Female 340 (67.6) 282 (64.6) 150 (76.1) 92 (69.2)

Age in years

≤49 57 (11.3) 49 (11.2) 18 (9.1) 10 (7.5)
50–59 158 (31.4) 140 (31.9) 69 (35.0) 51 (38.3)

60–69 205 (40.8) 174 (39.6) 86 (43.7) 55 (41.4)

≥70 79 (15.7) 73 (16.6) 21 (10.7) 15 (11.3)
Missing 4 (0.8) 3 (0.7) 3 (1.5) 2 (1.5)

Health insurance type

BPJS-PBI 284 (56.5) 241 (54.9) 103 (52.3) 60 (45.1)

BPJS-Non PBI 198 (39.4) 184 (41.9) 81 (41.1) 67 (50.4)
Without insurance 21 (4.2) 14 (3.2) 13 (6.6) 6 (4.5)

Last education level

No formal education or 

elementary school

108 (21.5) 91 (20.7) 40 (20.3) 23 (17.3)

Junior high school 87 (17.3) 74 (16.9) 29 (14.7) 16 (12.0)

Senior high school 231 (45.9) 206 (46.9) 96 (48.7) 71 (53.4)

University 75 (14.7) 66 (15.0) 30 (15.2) 22 (16.5)
Missing 3 (0.6) 2 (0.5) 2 (1.0) 1 (0.8)

Time from diagnosis, years

Diabetes, mean (SD) 5.4 (4.6) 5.3 (4.5) 5.7 (4.5) 5.4 (4.0)

Missing 77 75 49 47
Hypertension, mean (SD) - 5.0 (4.2) - 4.8 (3.0)

Missing - 15 - 5

Hyperlipidemia, mean (SD) - - 4.0 (3.5) 4.5 (3.4)
Missing - - 34 21

Diabetes distress, mean (SD)

Emotional distress 2.1 (1.0) 2.1 (1.0) 1.9 (1.0) 2.0 (1.0)

Missing 55 54 - 54
Physician-related distress 1.5 (0.8) 1.5 (0.8) 1.3 (0.7) 1.4 (0.7)

Missing 55 55 - 55

Regimen-related distress 1.9 (0.8) 1.9 (0.8) 1.7 (0.9) 1.7 (0.8)
Missing 54 54 - 54

Interpersonal distress 1.7 (1.1) 1.7 (1.1) 1.5 (1.0) 1.6 (1.0)

Missing 54 54 - 54
EQ-5D-5L index, mean 
(SD)

0.8 (0.2) 0.8 (0.2) 0.8 (0.2) 0.8 (0.2)

Abbreviations: BPJS-PBI, patients who could not afford to pay the health insurance premium; BPJS-Non PBI, patients who could afford to pay the health insurance 
premium; EQ-5D-5L, EuroQol 5-Dimension 5-Level; SD, standard deviation; T2DM, type 2 diabetes mellitus.
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Associations Between Different Types of 
Diabetes Distress and HRQOL
No significant multicollinearity among different types of 
diabetes distress and sociodemographic factors was 
observed (variance inflation factors > 1). The HRQOL 
data were negatively skewed but considered acceptable 
to prove normal distribution (between −2 and +2).30,31 

Adjusted analyses were conducted for age, sex, health 
insurance type, education level, and duration of diabetes, 
hypertension, and/or hyperlipidemia. Higher emotional 
distress was significantly associated with lower HRQOL 
among the whole group of patients (β: −0.08; 95% CI: 
−0.10, −0.05; p < 0.001) (Table 3). This association was 
observed among the subgroups of patients using only 
antihypertensive (β: −0.08; 95% CI: −0.10, −0.05; p < 
0.001), only antihyperlipidemic (β: −0.10; 95% CI: 
−0.14, −0.06; p < 0.001), or both antihypertensive and 
antihyperlipidemic medications (β: −0.10; 95% CI: 
−0.16, −0.05; p < 0.001) (Table 4).

Higher regimen distress (β: −0.06; 95% CI: −0.09, 
−0.03; p < 0.001) and interpersonal distress (β: −0.02; 
95% CI: −0.05, −0.01; p = 0.022) were associated with 
lower HRQOL among the whole group of patients 
(Table 3). These associations were also observed among 
those using only antihypertensive medication (Table 4). 
Surprisingly, higher physician distress was associated 
with higher HRQOL among the whole group of patients 
(β: 0.04; 95% CI: 0.01, 0.07, p = 0.005) (Table 3) and 
those using only antihypertensive medication (β: 0.04; 
95% CI: 0.01, 0.07, p = 0.037) (Table 4).

Discussion
Emotional distress was the most common type of distress 
reported in T2DM patients using antihypertensive and/or 
antihyperlipidemic medications. This type of distress was 
significantly associated with lower HRQOL among the 
whole group and across the three therapeutic subgroups. 
Regimen-related and interpersonal distress were associated 
with lower HRQOL, whereas physician-related distress 
was associated with higher HRQOL among the whole 
group and those using only antihypertensive medication.

In this study, we found that emotional distress is the 
dominant type of diabetes distress among T2DM patients 
using antihypertensive and/or antihyperlipidemic medica-
tions. This finding is similar to that reported in a previous 
study in the US that demonstrated that T2DM patients 
with comorbidities experienced higher levels of emotional Ta
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burden.32 This distress might partly be explained by 
patients feeling overwhelmed or frightened about the com-
plexity of their treatment, including changes in treatment 
regimen or switching or adding medications.33 Although 
the distress levels were relatively similar, the lowest dis-
tress levels were seen in patients using only antihyperlipi-
demic medications. This is likely the group with a more 
simple treatment regimen compared with the treatment 
regimen of those using antihypertensive medications.

A relatively high HRQOL (mean EQ-5D-5L index of 
0.8) was observed among the whole group and across all 
three therapeutic subgroups, indicating that patients did 
not experience severe problems regarding their mobility, 
self-care, usual activities, pain/discomfort, and anxiety/ 
depression. A previous study reported that the minimally 
important difference estimates of EQ-5D-5L in adults with 
type 2 diabetes were 0.043, 0.040, and 0.045 for all 
changes, improvement, and deterioration, respectively,34 

indicating that meaningful improvements in our study 
population are still possible. The mean EQ-5D-5L index 
of 0.8 in our study is similar to that of patients with 
diabetes in Vietnam,35 but higher than that of such patients 
in Saudi Arabia.36 This can be partly explained by the 
inclusion of patients from primary healthcare settings, 
who are relatively healthy.

It was observed that the association between higher 
emotional distress and lower HRQOL among T2DM 
patients was independent of the use of antihypertensive 
and/or antihyperlipidemic medications. This indicates that 
emotional distress is relevant for patients’ HRQOL regard-
less of the type of comorbidity or medication. Previous 
studies reported conflicting results regarding whether 
hypertension or hyperlipidemia has more harmful effects 
on the psychological status of T2DM patients.5,17 

However, patients with both hypertension and hyperlipi-
demia were excluded from those studies, which might 

have caused the differences in the findings. Furthermore, 
different HRQOL measures were used in those studies, 
which might hinder comparisons between study 
populations.37,38

Higher regimen-related and interpersonal distress were 
associated with lower HRQOL in the whole group and 
those using only antihypertensive medication. This indi-
cates that focusing on reducing regimen complexity and 
increasing family support are relevant in addressing regi-
men-related and interpersonal distress experienced by 
patients with T2DM. Surprisingly, regimen-related distress 
was somewhat lower in those using both antihypertensive 
and antihyperlipidemic medications. Perhaps these patients 
already received more support. Also, no association with 
HRQOL was observed for this group. This can be partly 
explained by the lower distress score and the lower num-
ber of patients, thereby resulting in lower statistical power. 
Finally, it was observed that higher physician-related dis-
tress was associated with higher HRQOL in the whole 
group, which was an unexpected result and could be 
considered, in the light of our limitations, to be influenced 
by an unmeasured confounder or a chance finding.

The strength of this study is that the differences and 
similarities in associations of different types of diabetes 
distress with HRQOL were analyzed across different ther-
apeutic subgroups. Furthermore, we were able to better 
understand which specific type of diabetes distress was 
associated with HRQOL and needs further attention. The 
high response rate in this study indicates that our findings 
are generalizable for T2DM patients who visit CHCs in 
Indonesia. Moreover, this study was conducted as 
a multicenter survey in different cities in Indonesia, further 
strengthening the generalizability of our findings.

Nevertheless, some limitations need to be addressed. 
We may have underestimated diabetes distress and over-
estimated HRQOL owing to social desirability and recall 

Table 3 Associations Between Different Types of Diabetes Distress and HRQOL in T2DM Patients Using Antihypertensive and/Or 
Antihyperlipidemic Medications

Diabetes Distress HRQOL in Whole Group (N = 503, Adjusted R2 = 25.1%)

Coefficient (β) 95% CI P-value

Emotional distress −0.08 −0.10, −0.05 <0.001
Physician-related distress 0.04 0.01, 0.07 0.005

Regimen-related distress −0.06 −0.09, −0.03 <0.001

Interpersonal distress −0.02 −0.05, −0.01 0.022

Note: β-values were adjusted for sex, age, health insurance type, education level, and duration of diabetes. 
Abbreviations: CI, confidence interval; HRQOL, health-related quality of life; T2DM, type 2 diabetes mellitus.
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bias. Due to the cross-sectional study approach, no causal 
association between diabetes distress and HRQOL can be 
made. Moreover, our models had a relatively low adjusted 
R2. This implies that other unmeasured factors may be 
associated with HRQOL to varying degrees, for example, 
the severity of each chronic condition, the number of 
medications, other comorbidities, lifestyle advice, or per-
sonal circumstances. Such information could not be 
obtained herein. Additionally, most patients who partici-
pated in our study were those who regularly visited the 
CHCs and did not have severe diabetes distress or very 
low HRQOL. Further studies should evaluate the associa-
tion between different types of diabetes distress and 
HRQOL in less controlled T2DM patients using antihy-
pertensive and/or antihyperlipidemic medications. Finally, 
multiple testing, which may lead to chance findings, was 
conducted. However, the associations for emotional and 
interpersonal distress in our main analysis showed signifi-
cance levels of p < 0.001.

These findings emphasize the urgent need for develop-
ing interventions to prevent and reduce diabetes distress in 
T2DM patients with comorbidities to improve their 
HRQOL. These could be tailored interventions consider-
ing that diabetes distress is highly responsive to such 
interventions.39 Screening for diabetes distress, in particu-
lar patients’ emotional distress, is needed for managing 
diabetes and its comorbidities.

Conclusion
Emotional distress affects HRQOL in T2DM patients trea-
ted for cardiovascular comorbidities, independent of the 
use of antihypertensive and/or antihyperlipidemic 
medications.
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