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Purpose: To analyze differences in quality of life (QoL) among patients with Type 2 Diabetes Mellitus (T2DM) across three levels of 
healthcare facilities in Bandung, Indonesia, and to identify factors associated with poor QoL.
Methods: This cross-sectional analytical study involved 369 adult T2DM patients from primary, secondary, and tertiary healthcare 
facilities in Bandung, Indonesia. The participants were enrolled in the National Health Insurance program and had available data on 
blood glucose levels, diabetes-related complications, and treatments. Quality of life was assessed using the Indonesian version of the 
Asian Diabetes Quality of Life (ADQOL) questionnaire.
Results: Significant differences in patient characteristics were observed across the three healthcare levels. The highest proportion of 
patients experiencing multiple complications was found in secondary and tertiary care settings (62.5% and 63.3%, respectively). Patients 
attending secondary healthcare facilities had the worst quality of life (40.2%), followed by those in tertiary and primary care (33.0% and 
26.8%, respectively). Although QoL revealed variability across healthcare levels, it was not statistically significant. Multivariate analysis 
revealed that complications were significantly associated with poor QoL (one complication: AOR = 4.118, 95% CI: 1.567–10.827).
Conclusion: While patient characteristics varied among healthcare facility levels, they did not independently associate with quality of 
life. Instead, diabetes complications are significantly associated with quality of life for T2DM patients in Bandung, Indonesia. 
Although this study limited by its cross-sectional design, this finding highlights the need for screening and early management of 
complications across all levels of healthcare to improve patient QoL.
Keywords: type 2 diabetes mellitus, quality of life, healthcare levels, diabetic complications, ADQOL, Indonesia

Introduction
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease affecting 415 million adults worldwide, with 20% of these 
individuals residing in Southeast Asia.1 People with T2DM have a significant risk of developing microvascular and macro
vascular complications. These complications can significantly decrease the quality of life (QoL).2,3 The association between 
complication and reduced QoL can be explained through multiple pathways. Physically, complications such as neuropathy, 
retinopathy, and nephropathy cause pain, functional limitation, and loss of independence.4,5 Psychologically, the presence of 
complications increase distress, anxiety and depressive symptoms.6 Together, these pathways may lead to decreased QoL.

Besides diabetes-related complications, frailty syndrome has become a significant factor influencing the outcomes of T2DM 
patients, particularly among older adults.7 It is characterized by reduced reserve and resistance to stressors because of decreased 
efficiency of physiological systems.8 Its prevalence markedly higher in individuals with diabetes relative to the general 
population. Studies have shown that frailty is associated with greater healthcare utilization, reduced functional independence, 
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and lower quality of life among diabetic patients.7 Although our study focuses on complications and healthcare facility levels, 
acknowledging frailty highlights the multidimensional nature of QoL in T2DM.

Measuring quality of life is essential for patients with chronic diseases. According to the World Health Organization 
(WHO), quality of life reflects how individuals perceive their overall position in life within the context of their culture, 
values, and personal expectations.9,10 Quality of life has become a recognized health assessment in recent years, 
especially for patients with chronic diseases such as T2DM.11–13 One tool to measure this is the Asian Diabetes 
Quality of Life (ADQOL) questionnaire. The ADQOL questionnaire includes 21 items distributed across five domains: 
dietary behavior, economic status, physical condition, psychosocial state, and sexual health.14,15 Asian Diabetes Quality 
of Life was translated into several languages, with a scoring system based on the 25th, 50th, and 75th centiles. A score 
below the 25th centile is considered poor, and a score above the 75th is considered excellent.14

Patients with T2DM typically require regular visits to healthcare facilities. Indonesian healthcare systems consist of 
primary, secondary, and tertiary care levels. Patients with simple cases of T2DM are usually managed in primary healthcare 
facilities. In contrast, patients with difficult-to-control blood sugar levels or those facing potential complications consult 
higher-level facilities.16 In addition, Indonesia’s healthcare system is marked by socioeconomic disparities and uneven 
distribution of resources. While the national insurance provides coverage, patients with lower socioeconomic may still face 
barriers in accessing secondary and tertiary care due to transportation costs, long waiting times, and referral complexities.17,18

The difference between patients’ characteristics and care provided at different levels potentially affects patients’ 
outcomes and, consequently, their quality of life. Previous studies have shown that the quality of life of DM patients 
across various levels of healthcare facilities in Indonesia varies considerably.19–22 In 2012, Larasati conducted a study at 
Abdul Meoloek Hospital using an SF-36 questionnaire and found that 13.5% of participants had poor quality of life.19 

Another study in 2020 conducted by Umam et al revealed that 4.4% of participants at the Wanaraja Community Health 
Center in Garut had poor quality of life.21 These previous studies did not compare the quality of life across different 
levels of healthcare facilities.19–22 These studies mainly focused on clinical outcome on one healthcare level making the 
knowledge about whether the differences in patient characteristics and ability resources translate into measurable 
differences in quality of life. Understanding the difference will provide new evidence on how referral patterns and 
service delivery may shape patient experiences. These will help in prioritizing interventions to improve QoL among 
diabetic patients. Therefore, this study aims to describe the quality of life of individuals with T2DM assessed by the 
ADQOL questionnaire, which is culturally tailored for the population, in three levels of healthcare facilities in Bandung, 
Indonesia. We would also like to identify the associated factors of poor QoL.

Methods
We conducted this observational, analytical study using a cross-sectional design, in which exposure and the outcome 
variable were measured simultaneously, from July to September 2023. The research sample comprised individuals with 
T2DM who were seeking treatment at three different healthcare facilities level in Bandung, Indonesia. These facilities 
included the outpatient unit of the Kota Bandung Community Health Centre as the primary healthcare provider; Bandung 
Kiwari Regional General Hospital and Bandung Regional General Hospital as secondary healthcare providers; and 
Dr. Hasan Sadikin Hospital Bandung as the tertiary healthcare facility.

The inclusion criteria for participants in this study are T2DM patients aged 18 years and older who are proficient in 
reading and understanding the Indonesian language. They must be enrolled in the National Health Insurance program, 
married, and still have a partner. They should not have a history of treatment at different healthcare service levels within 
the past year and must not have previously completed the ADQOL questionnaire. Participants’ medical records, reviewed 
within the last three months, provided data on fasting blood glucose (FBG), two-hour postprandial blood glucose 
(2hPPBG), complications, and treatments. Although patients with incomplete data regarding these variables were set 
as exclusion criteria, all medical records were complete, and all questionnaires were fully answered; therefore, no 
participants were excluded for this reason.

Data collection was performed using consecutive sampling. The minimum required sample size for each healthcare 
level was calculated using a two-proportion Z-test (α = 0.05, β = 0.10, power = 90%, margin of error = 5%), which 
indicated a minimum of 120 T2DM patients per level. After obtaining written informed consent from the subjects, 
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interviews and medical record reviews were conducted. Socio-demographic characteristics, including age, gender, 
education, and income, were obtained by interview with subjects. Income was categorized as below or above the 
Bandung minimum wage. Clinical data, including body mass index (BMI), glycemic control, therapy, and complications, 
were collected from medical records.

Body mass index was classified using Asia Pacific criteria: underweight (<18.5 kg/m2), normal (18.5–22.9 kg/m2), 
overweight (23.0–24.9 kg/m2), obese I (25.0–29.9 kg/m2), and obese II (≥ 30 kg/m2).23 Glycemic control was categorized 
as controlled or uncontrolled. Controlled subjects had a fasting glucose of 80–130 mg/dL, postprandial glucose < 180 mg/dL, 
or HbA1c ≤ 7 mg/dL.16 Complications were identified from physician diagnoses recorded in medical charts. Later, the 
complications were classified according to the number of complications: none, one complication, and more than one 
complication. The study team collected therapy information from prescriptions in medical records, and they categorized 
these into oral hypoglycemic agents (OHA), insulin, GLP-1 receptor agonists (GLP1A), and combination therapy.

Quality of life data were collected using the Indonesian version of the ADQOL questionnaire, which had previously 
been validated.15 This self-administered instrument was distributed to participants during the visit for routine consulta
tion. Completed questionnaires were checked, and participants were asked to clarify any missing or unclear responses on 
the same day. Quality of life was classified as poor if the ADQOL score was below the 25th percentile, moderate if it lay 
between the 25th and 49th percentiles, good if it fell between the 50th and 74th percentiles, and excellent if it was at or 
above the 75th percentile.14

The data analysis was conducted using Statistical Product and Service Solutions (SPSS) for Windows version 27.0. 
Continuous variables such as BMI and diabetes duration were categorized before analysis. All variables were treated as 
categorical in the final dataset. Descriptive statistics were presented as frequencies and percentages. Group comparisons 
were tested using Chi-square test. Variables with a p-value of ≤ 0.25 in bivariate analysis were further analyzed using 
a multivariable logistic regression, as Hosmer–Lemeshow recommendations, to identify independent predictors asso
ciated with poor quality of life. Odds ratios (OR) with 95% confidence intervals (CI) were reported. Statistical 
significance was defined as p <0.05. The Health Research Ethics Committee of Dr. Hasan Sadikin Hospital approved 
this study in Bandung, with reference number LB.02.01/X.6.5/188/2023. The study followed the ethical principles of the 
Declaration of Helsinki. To ensure confidentiality, personal identifiers were anonymized. The data were securely stored 
with access limited to the research team.

Results
In this study, we recruited 369 participants from different levels of healthcare facilities. Table 1 summarizes the basic 
characteristics of the three groups. We observed significant differences across the level of healthcare facilities for most of 
the variables.

The data from Table 1 revealed that most participants were between 18 and 64 years old, with the highest percentage (75%) 
found in the tertiary group. Female patients were more prevalent across all healthcare facilities. The educational backgrounds 

Table 1 Patient Characteristics According to Health Care Facility

Characteristics Total 
n= 369

Primary 
n= 129

Secondary 
n= 120

Tertiary 
n= 120

p-value

n (%) n (%) n (%) n (%)

Demography
Sex <0.001*

Male 116 (31.4) 36 (27.9) 22 (18.3) 58 (48.3)

Female 253 (68.6) 93 (72.1) 98 (81.7) 62 (51.7)
Age group <0.001*

< 65 244 (66.1) 65 (50.4) 89 (74.2) 90 (75.0)

≥ 65 125 (33.9) 64 (49.6) 31 (25.8) 30 (25.0)

(Continued)
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of the participants varied by facility; patients attending tertiary healthcare facilities were more likely to hold a higher education 
degree (41,7%), while those at primary and secondary healthcare facilities graduated from lower education levels. Income 
levels were low among participants in primary and secondary healthcare facilities. Primary healthcare facilities showed the 
highest percentage of individuals with obesity class I (48.1%) compared to the other healthcare facilities.

More than half of the participants in both primary and tertiary healthcare facilities had been living with T2DM for at 
least five years, while those in secondary healthcare facilities had lived with it for less than five years. The treatment 
regimen for T2DM patients in primary and secondary healthcare facilities primarily involved oral antihyperglycemic 
medications, while insulin was the most commonly used in tertiary healthcare. In the primary healthcare facility, 40.3% 
of participants experienced one complication, whereas more than half of the participants in both secondary and tertiary 
healthcare facilities faced multiple complications (Table 1).

Table 1 (Continued). 

Characteristics Total 
n= 369

Primary 
n= 129

Secondary 
n= 120

Tertiary 
n= 120

p-value

n (%) n (%) n (%) n (%)

Education <0.001*
No formal education, Elementary school, Junior high school 172 (46.6) 67 (51.9) 68 (56.7) 37 (30.8)

Senior high school 112 (30.4) 42 (32.6) 37 (30.8) 33 (27.5)

Higher education 85 (23) 20 (15.5) 15 (12.5) 50 (41.7)
Income <0.001*

Low 307 (83.2) 114 (88.4) 110 (91.7) 83 (69.2)

High 62 (16.8) 15 (11.6) 10 (8.3) 37 (30.8)
Body Mass Index <0.001*

Underweight 10 (2.7) 4 (3.1) 5 (4.2) 1 (0.8)

Normal 98 (26.6) 29 (22.5) 39 (32.5) 30 (25)
Overweight 76 (20.6) 19 (14.7) 25 (32.9) 32 (26.7)

Obesity class I 128 (34.7) 62 (48.1) 39 (32.5) 27 (22.5)

Obesity class II 57 (15.4) 15 (26.3) 12 (10.0) 30 (25.0)
Hypertension 0.007*

Yes 238 (64.5) 88 (68.2) 64 (53.3) 86 (71.7)

No 131 (35.5) 41 (31.8) 56 (46.7) 34 (28.3)
Controlled blood pressure <0.001*

Controlled 157/238 (66.0) 75/238 (85.2) 37/238 (57.8) 45/238 (52.3)

Uncontrolled 81/238 (34.0) 13/238 (14.8) 27/238 (42.2) 41/238 (47.7)
History of Diabetes Mellitus

Duration of T2DM <0.001*

< 5 years 182 (49.3) 52 (40.3) 78 (65) 52 (43.3)
≥ 5 Years 187 (50.7) 77 (59.7) 42 (35) 68 (56.7)

Treatment <0.001*

OHA 238 (64.5) 127 (98.4) 69 (57.5) 42 (35)
Insulin 78 (21.1) 1 (0.8) 20 (25.0) 47 (39.2)

OHA-Insulin, GLP1A, OHA-GLP1A, Insulin-GLP1A 53 (14.4) 1 (0.8) 21 (17.5) 31 (25.8)

Glycemic Control 0.004*
Controlled 157 (42.5) 70 (54.3) 45 (37.5) 42 (35)

Uncontrolled 212 (57.5) 59 (45.7) 75 (65.2) 78 (65)

Complications <0.001*
None 54 (14.6) 38 (29.5) 5 (4.2) 11 (9.2)

1 complication 125 (33.9) 52 (40.3) 40 (33.3) 33 (27.5)

> 1 complications 190 (51.5) 39 (30.2) 75 (62.5) 76 (63.3)

Notes: Data are presented as frequencies and percentages. Body Mass Index classified according to Asia-Pacific criteria: underweight (<18.5 kg/m2), normal 
(18.5–22.9 kg/m2), overweight (23.0–24.9 kg/m2), obese I (25.0–29.9 kg/m2), and obese II (≥30 kg/m2). Statistical significance tested using Chi-square; * p < 0.05. 
Abbreviations: T2DM, type 2 diabetes mellitus; GLP1A, glucagon-like peptide-1 receptor agonist; OHA, oral hypoglycemic agents.
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Table 2 presents bivariate analyses between the patient characteristics and quality of life, indicating that 97 subjects 
had a poor quality of life. Education level, healthcare type, BMI, diabetes duration, and complications showed p-values 
below 0.25, with complications having the lowest (0.017). Across different healthcare facilities, we observed that the 
lowest quality of life was in the secondary healthcare facilities. However, this difference was not significant. This 
bivariate analysis did not find the association between quality of life and healthcare facilities.

Table 2 Patient Characteristics According to Quality of Life

Characteristics Total 
n= 369

Poor 
n= 97

Non-Poor 
n=272

p-value

n (%) n (%) n (%)

Demography
Sex 0.897

Male 116 (31.4) 31 (32.0) 85 (31.3)
Female 253 (68.6) 66 (68.0) 187 (68.8)

Age group 0.776

< 65 244 (66.1) 63 (64.9) 181 (66.5)
≥ 65 125 (33.9) 34 (35.1) 91 (33.5)

Education 0.148

No formal education, Elementary school, Junior high school 172 (46.6) 53 (54.6) 119 (43.8)
Senior high school 112 (30.4) 27 (27.8) 32 (32.3)

Higher education 85 (23) 17 (17.5) 24 (24.2)

Income 0.925
Low 307 (83.2) 81 (83.5) 226 (83.1)

High 62 (16.8) 16 (16.5) 46 (16.9)

Health Care Facility 0.145
Primary 129 (35.0) 32 (33.0) 97 (35.7)

Secondary 120 (32.5) 39 (40.2) 81 (29.8)

Tertiary 120 (32.5) 26 (26.8) 94 (34.6)
Body Mass Index 0.215

Underweight 10 (2.7) 4 (4.1) 6 (2.2)

Normal 98 (26.6) 20 (20.6) 78 (28.7)
Overweight 76 (20.6) 25 (25.8) 51 (18.8)

Obesity class I 128 (34.7) 30 (30.9) 98 (36)

Obesity class II 57 (15.4) 18 (18.6) 39 (14.3)
Hypertension 0.547

Yes 238 (64.5) 65 (67) 173 (63.6)

No 131 (35.5) 32 (33) 99 (36.4)
Controlled blood pressure 0.515

Controlled 157/238 (66) 45/238 (69.2) 112/238 (64.7)

Uncontrolled 81/238 (34.0) 20/238 (30.8) 61/238 (35.3)
History of Diabetes Mellitus

Duration of T2DM 0.145
< 5 years 182 (49.3) 54 (55.7) 128 (47.1)

≥ 5 Years 187 (50.7) 43 (44.3) 144 (52.9)

Treatment 0.758
OHA 238 (64.5) 60 (61.9) 178 (65.4)

Insulin 78 (21.1) 23 (23.7) 55 (20.2)

OHA-Insulin, GLP1A, OHA-GLP1A, Insulin-GLP1A 53 (14.4) 14 (14.4) 39 (14.3)
Glycemic Control 0.258

Controlled 157 (42.5) 46 (47.4) 111 (40.8)

Uncontrolled 212 (57.5) 51 (52.6) 161 (59.2)

(Continued)
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Table 3 shows a multivariate analysis of factors associated with poor quality of life. After adjusting for confounding 
factors in the multivariate model, the multivariate logistic regression analysis results revealed predictors with 
a significance level of p <0.05. This analysis revealed that the number of complications was significantly associated 
with poor quality of life in patients with type 2 diabetes mellitus. Compared to patients without complications, those with 
one complication had a 3.35 times higher risk (AOR = 3.354, p = 0.015), and those with more than one complication had 
a 4.12 times higher risk (AOR = 4.118, p = 0.004) of experiencing poor quality of life. Other variables, including 
education level, type of healthcare facility, body mass index, and duration of diabetes, were not statistically significant. 
Other variables were not independently associated with poor QoL.

Figure 1 presents the distribution of quality of life among the participants categorized by the number of complica
tions. Among patients without complications, 11.1% reported low QoL, while most reported moderate or good quality of 

Table 2 (Continued). 

Characteristics Total 
n= 369

Poor 
n= 97

Non-Poor 
n=272

p-value

n (%) n (%) n (%)

Complications 0.017*
None 54 (14.6) 6 (6.2) 48 (17.6)

1 complication 125 (33.9) 33 (34) 92 (33.8)

>1 complications 190 (51.5) 58 (59.8) 132 (48.5)

Notes: Data are presented as frequencies and percentages. Body Mass Index classified according to Asia-Pacific criteria: underweight (<18.5 kg/m2), 
normal (18.5–22.9 kg/m2), overweight (23.0–24.9 kg/m2), obese I (25.0–29.9 kg/m2), and obese II (≥30 kg/m2). p-values derived from Chi-square tests. 
Variables with p ≤ 0.25 were considered for multivariate analysis. * p < 0.05. 
Abbreviations: T2DM, type 2 diabetes mellitus; GLP1A, glucagon-like peptide-1 receptor agonist; OHA, oral hypoglycemic agents.

Table 3 Factors Associated with Poor Quality of Life in Diabetic Patients

Characteristics OR CI (95%) p-value

Education
No formal education, elementary school, junior high school 1.684 0.860–3.928 0.129
Senior high school 1.135 0.550–2.341 0.732

Higher education Ref

Health Care Facilities
Tertiary 0.627 0.322–1.223 0.171

Secondary 0.955 0.512–1.783 0.886

Primary Ref
Body Mass Index

Obesity class II 2.046 0.933–4.483 0.074

Obesity class I 1.130 0.580–2.201 0.720
Overweight 1.841 0.902–3.759 0.094

Underweight 2.781 0.666–11.616 0.161

Normal Ref
Duration of T2DM

≥ 5 Years 0.706 0.427–1.167 0.174

< 5 years Ref
Complications

>1 complications 4.118 1.567–10.827 0.004*

1 complication 3.354 1.269–8.867 0.015*
None Ref

Notes: p-values derived from logistic regression. Odds ratios (OR) and 95% confidence intervals (CI) are reported. 
Reference group: patients without complications. * p < 0.05. 
Abbreviation: T2DM, type 2 diabetes mellitus.
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life. Patients with one complication reported a more than doubled (26.4%) proportion of poor quality of life. The group 
with more than one complication showed the highest proportion reporting low QoL (30.5%). This group also exhibited 
the lowest proportion of participants reporting excellent quality of life.

Figure 2 illustrates the distribution of quality-of-life categories across participants with specific diabetes-related 
complications. The proportion of poor QOL is higher in patients with micro complications compared to macro 
complications, with nephropathy (39.2%), neuropathy (29.7%), and retinopathy (31.5%) proportions being higher than 
in cardiovascular disease (27.3%), PAD (20.6%), and cerebrovascular disease (22.6%). The percentage of patients with 
excellent quality of life also decreased with complications, with the lowest proportion on cerebrovascular disease 
(12.9%), followed by nephropathy (13.7%).

Discussion
We observed intriguing patterns in the distribution of patient characteristics across the three levels of healthcare facilities. 
Using the ADQOL-BI (Indonesian version) questionnaire, we found that most T2DM patients with poor quality of life 
receive care at secondary healthcare facilities. However, healthcare facilities are not statistically significant regarding 
poor quality of life. Instead, we discovered a correlation between the patient’s quality of life and DM complications.

Education level significantly influences the type of healthcare facility used by patients with T2DM. Individuals with 
higher education levels are likelier to attend a tertiary care facility, whereas lower education levels are more common in 
primary care settings. A study by Cheng et al supports this finding, showing a correlation between education and 
healthcare utilization in Indonesia.24 Educated individuals are more likely to use hospital services.18,24 Education 
provides better access to information, health insurance, and overall health.18 While our analysis did not find a direct 
connection between education level and quality of life, it is possible that education indirectly affects quality of life by 
improving disease understanding and diabetes care.25

We observed a higher proportion of obese patients in the primary healthcare facilities. This differs from the study 
conducted by Permana et al, which reported similar BMIs of T2DM patients in primary and tertiary healthcare.26 This 
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Figure 1 Quality of life of T2DM Patients According to Number of Complications. 
Notes: Distribution of quality-of-life (QoL) categories among T2DM patients according to the number of complications: none (n = 54), one complication (n = 125), and 
more than one complication (n = 190). Percentages are displayed within each bar segment.
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might be because of the difference in the patients’ complications, especially cerebrovascular disease, between the two 
studies. The proportion of cerebrovascular disease in primary healthcare facilities is lower than in the previous study. 
Weight loss is a frequent complication after a stroke. Impaired feeding, muscle wasting due to paresis and reduced 
physical activity, and possible depression cause weight loss after cerebrovascular disease, leading to lower BMI.27,28 The 
lower BMI in larger hospitals may be due to metabolic decompensation and severe complications, including diabetic 
amyotrophy, which is more common in these settings.16,29

More patients in tertiary care had multiple complications, while primary care saw more patients with fewer 
complications. This distribution reflects the referral patterns within the healthcare system. Indonesia’s health care system 
recommends that DM patients with uncomplicated T2DM be managed in primary care settings, while patients with 
complications and poor glycemic control should be referred to higher-level facilities.16

Analysis of multiple variables reveals a strong link between complications and reduced quality of life. Patients with 
one or more complications had higher odds of poor quality of life. Several cross-sectional studies indicated that T2DM 
patients with complications experienced a lower quality of life. According to Trikkalinou et al, diabetic quality of life 
declines with the development of complications, with two or more leading to significantly lower health-related quality of 
life scores.2 Muhammad et al’s study of tertiary healthcare patients with T2DM also showed that those without 
complications reported a high quality of life, suggesting that complications significantly affect the quality of life.30

Among the complications we have found, patients with microvascular complications like retinopathy, neuropathy, and 
nephropathy were more likely to report worse QoL. This contrasts with a Korean study that reported no significant 
association.31 Early-stage retinopathy and nephropathy often lack symptoms that limit activity.5 We used medical records 
for complication data without specifying stages, which may explain the differing results. A Malaysian study by Tan et al 
found that nephropathy, retinopathy, and neuropathy were associated with worse health-related quality of life (HRQoL).4 

Microvascular damage frequently results in chronic functional impairments such as pain, vision loss, and renal 
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insufficiency that directly disrupt daily activities. Macrovascular events, on the other hand, may happen more often or be 
only partially fixed. A multinational study by Arnold et al showed that both microvascular and macrovascular 
complications impaired QoL, although the associations were strongest and most consistent for microvascular 
complications.5 This indicates that microvascular complications require specific focus for QoL interventions.

Even though patient characteristics across healthcare facilities, including complications, are significantly different 
between healthcare facilities, healthcare facilities are not significantly associated with poor quality of life. This suggests that 
it is not the type of facility itself but rather the presence of complications that determines the QoL. This study is comparable 
to a study conducted in the United Arab Emirates, with a finding of no quality-of-life difference between primary and 
specialty diabetes care.32 This is likely due to the proper distribution of patients between the level of disease severity and the 
level of healthcare facilities.16 The referral system may help explain this result in the Indonesian context. Primary care 
managed uncomplicated T2DM patients, while patients with complications or uncontrolled glycemic levels are referred to 
higher-level facilities.16 Although secondary and tertiary care saw more complications, appropriate management at better 
facilities increased patients’ QoL.2,33 Out of the three-level healthcare facility, the secondary level had the lowest QoL 
among T2DM patients. This might be because the secondary facilities manage patients with more advanced disease than 
primary care, but with fewer specialized resources than tertiary hospitals. A study in Nigeria reported that patients treated 
by a specialist physician at tertiary facilities had a better HRQoL than those at secondary facilities.34 Access barriers further 
complicate this picture, since tertiary hospitals are concentrated in urban areas, transportation difficulties, and geographic 
isolation reduce the ability of T2DM patients to access tertiary care services even when they are referred.17,18 The inability 
to access tertiary care might overburden the secondary healthcare. This highlights that healthcare system organization and 
complication control are more critical for QoL than the facility level alone. Therefore, strengthening complication screen
ing and clear referral pathways could prevent delays in managing complications that would improve the outcome of QoL. 
Increasing resources and the accessibility to healthcare are also important to improve QoL.

Our study provides several contributions to the existing literature. By including participants from three levels of 
healthcare facilities, we offer a more systematic perspective on the QoL of T2DM patients in Indonesia. The use of 
a validated Indonesian version of ADQOL ensures cultural relevance, enhancing the policy relevance of our findings.

This study has several limitations. We conducted it using a cross-sectional design, which limits our ability to establish 
a causal relationship between diabetes-related factors and quality of life. A relatively short data collection period might 
not fully represent the diversity of patients or capture variations in healthcare facilities throughout the year. We did not 
include unmarried patients from our study, which may have resulted in overlooking individuals experiencing poorer 
quality of life or dissatisfaction with clinic services. The BMI and blood glucose levels data were taken from medical 
records, which could include oversights. Furthermore, we did not have HbA1c data available. HbA1c is a more reliable 
measure of blood glucose control, but it is not routinely conducted in primary healthcare settings. The study also lacked 
adequate data about the severity of the complications, which could have impacted the outcomes.

Conclusion
In conclusion, our study shows that diabetic complications are the most important factor in determining the quality of life for 
people with T2DM. Quality of life showed no direct link to healthcare facilities or blood glucose control. This highlights the 
importance of screening and early management of complications within all levels of healthcare facilities. Better QoL also 
requires clear referral systems and equal access to care. Additional studies with larger and longitudinal cohorts are necessary to 
understand various aspects of the healthcare context and complication type for improving QoL among T2DM patients.
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