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INTRODUCTION
Diabetes mellitus (DM) is one of the fastest growing major  

public health problems worldwide. It is predicted that  

approximately 552 million adults will have DM by 2030.(1)  

There are three types of DM, of which type 2 DM (T2DM)  

is the most prevalent. Due to its prevalence, the cost of 

managing the disease results in considerable economic and  

financial burden to the society and healthcare sector. The 

disease also causes varying amounts of distress to its sufferers. 

Although there have been improvements in the quality of  

care of T2DM patients, chronic long-term complications  

remain an important and costly problem to both the individual 

and society.(2) Epidemiological studies have indicated that  

patients with T2DM have a 2–4 times higher risk of cardio- 

vascular disease (CVD) mortality than those without DM,(3-7)  

with CVD being the principal cause of death in patients with 

T2DM.(3,8-13)

	 CVD is associated with premature mortality and a reduced 

quality of life (QoL). CVD not only results in physical disability, 

heavy economic cost, lifelong medication, and psychological 

burden, it also leads to compromised health-related quality of 

life (HRQoL).(14) Objective clinical measures of cardiovascular 

status, such as those that use the New York Heart Association 

classification,(15) cholesterol values, blood pressure readings, 

electrocardiography (ECG) findings, and physiologic functions 

(e.g. left ventricular ejection fraction), are of interest mainly 

due to their known associations with poor health outcomes.  

Although these measures are objective, they are unable to  

provide accurate information on the subjective QoL of human  

beings. The objective of healthcare includes both prolonging  

life and enhancing QoL. The aim of medical interventions  

is not only to extend life, but also to relieve symptoms and  

improve the patient’s function and ability to participate 

in daily life activities.(16) Consequently, HRQoL measures  

have gained increasing attention as outcome variables in  

studies evaluating modern treatments of CVD, especially  

studies on coronary artery disease (CAD).(16)

	 Although HRQoL has been increasingly applied as an  

indicator of health outcome in recent years, and HRQoL  

reflects ‘total welfare’ through its capture of all relevant 
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dimensions of health of an individual, little is known about 

the relationship between CVD and HRQoL in T2DM patients. 

We thus conducted the present study to compare the HRQoL 

of T2DM patients with and without CVD. The possible  

differences in the quality and quantity of suffering resulting  

from the patient’s illness were examined and evaluated using  

the general, non-disease-specific 15D instrument.(17) As the  

present study is an original research, we believe that it will play  

an important role in the improvement of T2DM patient care  

and provide evidence on the need for cardiac rehabilitation  

programmes in Malaysia. The data obtained in the present  

study can also be used to identify the features of the disease  

and the treatment strategies that future research should 

concentrate on in the effort to improve the well-being of  

T2DM patients in a more cost-effective manner.

METHODS
The present cross-sectional study comprised a systematic 

random sample of 313 T2DM patients from two tertiary 

hospitals in Klang Valley, Malaysia (one in the federal territory 

of Kuala Lumpur, and the other in Selangor). The study cohort  

contained patients from the three main ethnic groups in 

Malaysia – Malay, Chinese and Indian. T2DM patients were 

identified via the hospitals’ medical records. Identified 

patients were recruited by trained, multilingual interviewers 

during the patients’ routine visits to the hospitals between  

June 2010 and April 2011. Patients who were ambulatory and 

diagnosed with T2DM were included in the present study.  

The following patients were excluded: (a) patients with  

type 1 DM or gestational DM; (b) patients who were pregnant 

or lactating; (c) patients with the following diseases/conditions: 

nonatherosclerotic heart diseases (e.g. rheumatic heart disease 

and congestive heart failure secondary to thyrotoxicosis), 

atrial fibrillation, venous thromboembolism, nonischaemic 

cardiomyopathy, valvular heart disease, cardiac dysrhythmias, 

inflammatory heart disease (e.g. endocarditis, pericarditis and 

myocarditis), congenital heart disease, embolic and haemorrhagic 

strokes, malignant disease, severe psychiatric illness and  

dementia; and (d) patients with a prosthetic heart valve. 

	 Prior to the interview session, written informed consent 

was obtained from all patients who agreed to participate in  

the present study. All participating patients were informed  

about the nature of the study, and participation was completely 

voluntary. The study’s protocol was reviewed and approved by 

both the Medical Research Ethical Committee of the Faculty 

of Medicine and Health Sciences, Universiti Putra Malaysia, 

Malaysia, and the Ministry of Health, Malaysia.

	 Sociodemographic and lifestyle data including age, gender, 

level of education, marital status, employment status, dietary  

intake (using the 24-hr dietary recall method),(18) level of  

physical activity (using the International Physical Activity 

Questionnaire),(19) smoking status and alcohol consumption 

behaviour were collected. The following clinical and laboratory 

characteristics were recorded: CVD-related characteristics 

(described in the following paragraph), current medication,  

duration of T2DM, glycaemic control (fasting plasma glucose  

and HbA1c levels), systolic and diastolic blood pressure, body 

mass index (BMI) and waist-to-hip ratio (WHR).

	 In the present study, CVD was defined by the presence of 

one or more of the following: CAD (e.g. nonfatal myocardial 

infarction, angina, and a history of coronary artery bypass graft  

or angioplasty), nonfatal ischaemic stroke (silent brain infarction 

and haemorrhagic stroke were excluded), transient ischaemic 

attack, and clinically significant peripheral vascular disease 

(PVD). The presence of CVD was established based on  

physical examination and the patient’s medical history. For 

each positive response given during the face-to-face interview, 

interviewers inquired about the current status of the condition 

and the use of medications for the condition. Participants who 

responded affirmatively to any of the CVD questions had their 

extracted medical records reviewed by our research team’s 

adjudication committee, which consisted of a consultant 

interventional cardiologist, consultant endocrinologists and 

physicians. 

	 HRQoL was measured using 15D, a generic, comprehensive, 

multidimensional, standardised, self-administered instrument, 

which has both a profile and single index score property.(17)  

Conceptually, the 15D instrument subscribes to the World 

Health Organization’s definition of health (i.e. health is 

composed of physical, mental and social well-being).(20) The  

15D instrument describes health status in 15 dimensions – 

mobility, vision, hearing, breathing, sleeping, eating, speech, 

elimination (i.e. excretory functions), usual activities, mental 

function, discomfort and symptoms, depression, distress,  

vitality, and sexual activity. Each dimension is divided into five 

ordinal response levels, ranked from the best possible health 

condition (i.e. score 1) to the worst (i.e. score 5).(17) The patients 

were instructed to choose the response that best described  

their state of health at the moment. The valuation system of the  

15D instrument is based on an application of the multiattribute 

utility theory. A set of preference weights (elicited from 

representative samples of the general population through a 

three-stage valuation procedure with a combined rating scale 

and magnitude estimation method) was used to generate level 

values for each dimension on a 0–1 scale. The preference  

weights were then aggregated additively into an overall HRQoL 

15D score (single index number) over all the dimensions. The 

maximum score is 1 (i.e. no problems on any dimension) and the 

minimum score is 0 (i.e. dead).(17) 

	 The minimal clinically important difference in the overall  

score of the 15D instrument was set at 0.03. In other words, a  

change of approximately ± 0.03 in the score was regarded as 

important because, on average, such a change in the score  

indicates a tangible difference.(21) As national scoring weights for 

this instrument were not available, the original Finnish scoring  

was used in the present study. Based on repeat measurements,  
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the 15D instrument has been shown to be highly reliable,  

sensitive and responsive to change.(17,21-23) To minimise missing  

data and inter-examiner error in the present study, all interviews 

were conducted by the same group of interviewers, all of  

whom were trained for the purposes of the study. The study  

cohort was divided into tertiles and the associations of  

CVD with other selected variables were analysed (highest  

15D tertile vs the middle and lowest 15D tertiles). In the  

present study, the Cronbach’s alpha reliability coefficient of  

the 15D instrument was 0.810.

	 All statistical analyses were performed using IBM SPSS 

Statistics software version 21.0 (IBM Corp, Armonk, NY, 

USA). A p-value of < 0.05 was considered statistically 

significant. Sociodemographic characteristics and risk 

factors were expressed as frequencies and percentages for 

categorical variables, and as mean ± standard deviation (SD) 

for continuous variables. Group comparisons for normally  

distributed data were done using independent t-test, while 

nonparametric Mann-Whitney U test was used for skewed  

data. Chi-square test was used to compare the differences in 

the categorical variables between the groups. Mann-Whitney 

U test was performed, as the total scores and the scores of  

all the 15D dimensions of the study participants with and  

without CVD were not normally distributed. Using a stepwise 

backward multinomial logistic regression analysis of the highest  

15D tertile versus the middle and lowest 15D tertiles, we 

studied associations between HRQoL and CVD status (absent  

vs present), adjusted for the following 11 background variables:  

age, duration of T2DM, BMI, WHR, gender, ethnicity, marital 

status, education level, smoking status, alcohol consumption,  

and physical activity. Covariates with the highest p-value 

were excluded sequentially. In this way, stepwise backward 

multinomial logistic regression analysis was continued until 

the most parsimonious model that still explained the data was  

found at p-value < 0.05.

RESULTS
Among the 313 T2DM patients in our cohort, 113 (36.1%) had 

CVD and 200 (63.9%) did not. Table I shows the prevalence 

of CVD and its components in our study cohort. The T2DM  

patients with CVD experienced one or more cardiovascular 

events. The prevalence of CAD, cerebrovascular disease, and 

PVD were found to be 30.7%, 10.2% and 5.1%, respectively.

	 Neuropathy (41.5%) was found to be the main microvascular 

complication among the T2DM patients, followed by  

nephropathy (17.6%) and retinopathy (15.0%). The severity of  

nephropathy in the patients ranged from mild renal  

impairment to end-stage renal failure; only two patients  

required haemodialysis. Among the 313 T2DM patients, 18.8% 

patients received treatment with cardiac drugs, including  

glyceryl trinitrate (5.8%), isosorbide mononitrate (1.9%), 

isosorbide dinitrate (6.7%), trimetazidine (7.7%), digoxin (1.3%),  

spironolactone (1.6%), and frusemide (10.2%) (Table II). A large 

percentage of the patients were on antihypertensive drugs 

(80.2%); a larger proportion of patients with CVD (91.2%) used 

antihypertensive drugs as compared to the patients without  

CVD (74.0%) (p < 0.001). Beta blockers were also used by a  

greater number of patients with CVD (61.1%) than those  

without CVD (20.0%) (p < 0.001). Lipid-lowering drugs were  

used by 89.1% of the patients. Patients with CVD were also  

on more aggressive treatment for dyslipidaemia as compared 

to patients without CVD (93.8% vs 86.5%) (p = 0.046). There  

was also a higher percentage of patients with CVD on statins 

than those without (92.9% vs 83.0%) (p = 0.013). The use  

of antiplatelets/anticoagulants, including aspirin, ticlopidine, 

clopidogrel, dipyridamole and warfarin, was reported in  

52.7% patients.

	 The sociodemographic, clinical, and laboratory  

characteristics of the study cohort are presented in Table III.  

The mean age of all of the patients was 55.7 ± 9.2 years (range 

30–78 years) and 52.1% were women. In terms of ethnicity, 

approximately half of the patients were of Malay ethnicity,  

followed by patients of Indian and Chinese ethnicities. The  

majority of our study cohort had a low educational status (i.e. 

a secondary school education or lower). The majority of the 

Table I. Cardiovascular disease-related characteristics of the 
study cohort (n = 313).

Variable No. (%)

Cardiovascular disease 113 (36.1)

Coronary artery disease 96 (30.7)
Myocardial infarction 34 (10.9)
Angina pectoris 69 (22.0)
CABG 14 (4.5)
PTCA 29 (9.3)

Cerebrovascular disease 32 (10.2)
Ischaemic stroke 30 (9.6)
Transient ischaemic attack 14 (4.5)

Peripheral vascular disease 16 (5.1)
Diabetic foot ulcer 9 (2.9)
Gangrene/amputation 0 (0)

CABG: coronary artery bypass grafting; PTCA: percutaneous transluminal 
coronary angioplasty

Table II. Cardiovascular drug use of the study cohort (n = 313). 

Drug No. (%)

Cardiac drugs* 59 (18.8)

Antihypertensive drugs 251 (80.2)
CCBs 155 (49.5)
ACE inhibitors 137 (43.8)
Beta blockers 109 (34.8)
ARBs 75 (24.0)
Diuretics 36 (11.5)
Others† 23 (7.3)

Lipid-lowering agents 279 (89.1)
Statins 271 (86.6)
Fibrates 24 (7.7)

Antiplatelets‡/anticoagulants§ 165 (52.7)

*Includes glyceryl tr initrate, isosorbide mononitrate, isosorbide 
dinitrate, trimetazidine, digoxin, spironolactone and frusemide. †Includes 
prazosin and doxazosin. ‡Includes aspirin, ticlopidine, clopidogrel and  
dipyridamole. §Includes warfarin. ACE: angiotensin-converting enzyme;  
ARBs: angiotensin II receptor blockers; CCB: calcium channel blockers
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Table III. Sociodemographic and clinical characteristics of the study cohort (n = 313).

Characteristic No. (%) p-value†

All
(n = 313)

CVD absent
(n = 200)

CVD present
(n = 113)

Age* (yrs) 55.7 ± 9.2 54.7 ± 9.7 57.4 ± 8.1 0.013‡

Known duration of T2DM* (yrs) 10.1 ± 8.1 9.2 ± 7.6 11.5 ± 8.7 0.021‡

Gender 0.005‡
Male 150 (47.9) 84 (42.0) 66 (58.4)
Female 163 (52.1) 116 (58.0) 47 (41.6)

Ethnicity 0.015‡
Malay 147 (47.0) 106 (53.0) 41 (36.3)
Chinese 80 (25.6) 47 (23.5) 33 (29.2)
Indian 86 (27.5) 47 (23.5) 39 (34.5)

Education level 0.054
No formal education 30 (9.6) 20 (10.0) 10 (8.8)
Primary school 72 (23.0) 41 (20.5) 31 (27.4)
Secondary school 138 (44.1) 83 (41.5) 55 (48.7)
College/university 73 (23.3) 56 (28.0) 17 (15.0)

Marital status 0.417
Married 254 (81.2) 165 (82.5) 89 (78.8)
Single/widowed/divorced 59 (18.8) 35 (17.5) 24 (21.2)

Employment 0.178
Employed 134 (42.8) 86 (43.0) 48 (42.5)
Unemployed/retired 105 (33.5) 61 (30.5) 44 (38.9)
Housewives 74 (23.6) 53 (26.5) 21 (18.6)

Total energy intake* (kcal/day) 1674 ± 694 1579 ± 590 1843 ± 824 0.001‡

PA level  < 0.001‡
Low PA 72 (23.0) 34 (17.0) 38 (33.6)
Moderate PA 71 (22.7) 35 (17.5) 36 (31.9)
High PA 170 (54.3) 131 (65.5) 39 (34.5)

Smoking status 0.004‡
Current 31 (9.9) 14 (7.0) 17 (15.0)
Former 64 (20.4) 34 (17.0) 30 (26.5)
Never 218 (69.6) 152 (76.0) 66 (58.4)

Alcohol consumption 0.025‡
Current 16 (5.1) 7 (3.5) 9 (8.0)
Former 17 (5.4) 7 (3.5) 10 (8.8)
Never 280 (89.5) 186 (93.0) 94 (83.2)

BMI* (kg/m2) 29.0 ± 5.0 29.2 ± 5.4 28.5 ± 4.2 0.259

WHR* 0.9 ± 0.1 0.9 ± 0.1 1.0 ± 0.1 0.002‡

T2DM treatment 0.890
Only oral agents 190 (60.7) 120 (60.0) 70 (61.9)
Only insulin 25 (8.0) 17 (8.5) 8 (7.1)
Oral agents and insulin 98 (31.3) 63 (31.5) 35 (31.0)

Receiving treatment for hypertension 251 (80.2) 148 (74.0) 103 (91.2) < 0.001‡

Receiving treatment for dyslipidaemia 279 (89.1) 173 (86.5) 106 (93.8) 0.046‡

HbA1c level 0.757
≤ 7.0% (good) 69 (22.0) 43 (21.5) 26 (23.0)
>7.0% (poor) 244 (78.0) 157 (78.5) 87 (77.0)

FPG* (mmol/L) 8.8 ± 3.6 8.7 ± 3.5 9.0 ± 3.9 0.562

SBP* (mmHg) 137.9 ± 18.9 138.8 ± 17.7 136.5 ± 20.9 0.302

DBP* (mmHg) 80.7 ± 11.8 81.4 ± 11.4 79.4 ± 12.6 0.154

Total cholesterol* (mmol/L) 4.9 ± 1.3 4.9 ± 1.1 5.0 ± 1.6 0.527

LDL-C* (mmol/L) 2.9 ± 1.1 2.9 ± 0.9 3.0 ± 1.4 0.465

HDL-C* (mmol/L) 1.2 ± 0.3 1.2 ± 0.4 1.1 ± 0.3 < 0.001‡

Triglycerides* (mmol/L) 1.8 ± 1.2 1.7 ± 1.2 2.1 ± 1.3 0.013‡

Overall 15D score* 0.8713 ± 0.1079 0.9132 ± 0.0788 0.7972 ± 0.1128 < 0.001‡,§

*Data is presented as mean ± standard deviation. †Independent t-test and chi-square test used unless indicated. ‡Statistically significant (i.e. p < 0.05).  
§Mann-Whitney U test used.
15D: 15-dimension instrument to access health-related quality of life; BMI: body mass index; CVD: cardiovascular disease; DBP: diastolic blood pressure;  
FPG: Fasting plasma glucose; HbA1c: glycosylated haemoglobin; HDL-C: high-density l ipoprotein cholesterol; LDL-C: low-density  
lipoprotein cholesterol; PA: physical activity; SBP: systolic blood pressure; T2DM: type 2 diabetes mellitus; WHR: waist-to-hip ratio
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patients were married and employed. The mean duration of 

known T2DM was 10.1 ± 8.1 years. A majority (60.7%) of the 

patients reported to be on oral agents alone for their DM, while  

31.3 % were on combination therapy (i.e. both oral agents and 

insulin) and 8.0% on insulin monotherapy. A majority of the  

patients suffered from at least one other (i.e. nondiabetic)  

chronic medical condition, such as dyslipidaemia (89.1%) and  

hypertension (80.2%). Most of the patients reported to be  

highly active (54.3%). Patients without CVD were more likely to  

report a higher physical activity level (65.5%) than those with 

CVD (34.5%). Patients with CVD were found to consume  

higher total calories per day (p = 0.001). The majority of the  

patients did not smoke (69.6%) and did not consume alcohol 

(89.5%). A significantly higher percentage of patients with  

CVD, however, were smokers (p = 0.004) and alcohol drinkers  

(p = 0.025). In terms of biochemical and clinical characteristics,  

no significant differences were noted between the patients  

with CVD and those without, with respect to glycaemic 

control level, blood pressure, total cholesterol, and low-density  

lipoprotein cholesterol. There were, however, significant  

differences between the two groups in terms of WHR  

(p = 0.002), and high-density lipoprotein cholesterol (p < 0.001) 

and triglycerides (p < 0.013) levels.

	 Fig. 1 shows the 15D profile of the patients according to  

their CVD status. The mean 15D total score was significantly 

lower in the patients with CVD than in those without CVD  

(p < 0.001) (Table III). The patients with CVD were significantly 

worse off than those without CVD in all of the 15 dimensions: 

mobility (p < 0.001), vision (p < 0.001), hearing (p = 0.049), 

breathing (p < 0.001), sleeping (p < 0.001), eating (p < 0.001), 

speech (p = 0.021), elimination (p < 0.001), usual activities  

(p < 0.001), mental function (p < 0.001), discomfort and  

symptoms (p < 0.001), depression (p < 0.001), distress (p < 0.01), 

vitality (p < 0.001), and sexual activity (p < 0.001).

	 The prevalences of CVD and its components, according to 

the 15D tertile groups, are shown in Table IV. CVD prevalence 

was significantly lower in the highest 15D tertile (2.2%) 

when compared to the lowest and the middle 15D tertiles  
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Fig. 1 The 15D prof ile of the study cohor t , according to their cardiovascular disease status.

Table IV. The prevalences of cardiovascular disease and its components in the study cohort, according to the 15D tertiles. 

Variable 15D tertiles (%) p-value*

Lowest Middle Highest

Cardiovascular disease 23.3 10.5 2.2 < 0.001†

Coronary artery disease 20.8 8.3 1.6 < 0.001†

Cerebrovascular disease 7.0 2.6 0.6 < 0.001†

Peripheral vascular disease 3.8 1.3 0.0 0.001†

*Chi-square test used. †Statistically significant (i.e. p < 0.05). 
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(23.3% and 10.5%, respectively) (p < 0.001). Similarly, the  

prevalence of CAD increased from 1.6% in the highest 15D  

tertile to 20.8% in the lowest 15D tertile (p < 0.001). Similar  

trends were observed for cerebrovascular disease and PVD.

	 In the multinomial logistic regression analysis using  

backward stepwise method, CVD was found to be significantly 

associated with impaired HRQoL (OR 11.746; p < 0.001)  

(Table V). Impaired HRQoL was also significantly more  

common in patients who were older (OR 1.095; p < 0.001) and  

in patients who had a longer duration of T2DM (OR 1.085;  

p = 0.001), a higher BMI (OR 1.047; p = 0.034), and a lower level 

of physical activity (OR 3.506; p = 0.007). Malay patients were  

found to exhibit a lower likelihood of impaired HRQoL than  

Indian patients (OR 0.411; p = 0.027). No significant association  

was found between HRQoL and WHR, gender, marital status, 

education level, smoking status or alcohol consumption.

DISCUSSION
HRQoL is defined as an individual’s perception of his/her 

symptoms, well-being, and physical and mental functional  

capacity; it is conceptually based on the World Health 

Organization’s definition of health.(24) The concept of HRQoL  

is wide-ranging, with different fields of human life influencing it.  

Its multidimensional nature and complexity present as a  

challenge for researchers. DM has a marked influence on  

HRQoL. The symptoms and accompanying complications of  

DM, together with its therapy, affect various aspects of an 

individual’s HRQoL.(25) Since CVD is the most prevalent 

complication in T2DM, the present study looked into the  

influence CVD has on the HRQoL of T2DM patients. 

	 The findings of the present study confirmed that CVD was 

significantly associated with impaired HRQoL. T2DM patients 

with CVD had poorer HRQoL than those without CVD, with 

respect to all the dimensions of the 15D instrument. Impaired 

HRQoL was also significantly associated with advanced age  

and increased duration of T2DM. In our study, we found that  

patients of Malay ethnicity had significantly better HRQoL  

than patients of Indian ethnicity. Apart from that, higher BMI  

and lower physical activity negatively affected HRQoL. The  

lack of burdens significantly associated with T2DM alone  

(i.e. among the T2DM patients without CVD), on the afore- 

mentioned dimensions, was unexpected. It is possible that by  

the definitions of the present study, the T2DM patients without  

CVD did not have severe or advanced DM complications,  

or had T2DM for a relatively shorter duration, and would  

therefore have less HRQoL deficits detected on the 15D  

instrument. Earlier studies attributed impaired HRQoL in 

T2DM patients to the severity of DM and the manifestation 

of diabetic CVD.(26,27) It is worth noting that the findings of 

the present study show that CVD is the strongest predictor of 

impaired HRQoL. This is in accordance with the findings of  

studies by Stafford et al and Li et al.(28,29) In the Stafford et al  

study, patients with a stroke, heart attack or angina diagnosis  

were found to have the greatest decreases in EQ-5D HRQoL  

index scores.(28) The study by Li et al highlighted that individuals 

with CVD had an approximately two- to four-fold increased 

likelihood of impaired HRQoL than individuals without  

CVD.(29)

	 Advanced age and a longer duration of T2DM were also  

found to have a detrimental impact on the HRQoL of our  

study cohort. This is in agreement with other reports.(2,30-34) A 

greater discriminative HRQoL score among older patients and 

patients with a longer duration of T2DM may be linked to these  

patients’ reduced physical functioning, increased presence  

of comorbidities and reduced tolerance for the ambiguities  

associated with the disease. The results of the present study  

generally correspond well to the findings of previous research  

that show that the predilection of already-high-risk patients  

toward physical inactivity may hasten the burden of the  

disease and contribute toward altered functional outcomes  

of HRQoL, as evident from the predictive contribution of  

low physical activity level toward reduced HRQoL.(35) 

Table V. Statistically significant associations in the multinomial backward stepwise logistic regression analysis. Odds ratio for  
low HRQoL was measured using the 15D instrument.

Variable B SE Wald df OR (95% CI) p-value

Age (yrs) 0.091 0.034 4.504 1 1.095 (1.054–1.137) < 0.001

Duration of T2DM (yrs) 0.081 0.025 10.404 1 1.085 (1.032–1.140) 0.001

BMI (kg/m2) 0.072 0.034 4.504 1 1.074 (1.006–1.148) 0.034

Ethnicity 0.027
Malay – 0.890 0.402 4.904 1 0.411 (0.187–0.903)
Indian 1

PA 0.007
Low 1.255 0.463 7.341 1 3.506 (1.415–8.689)
High 1

CVD < 0.001
Absent 2.463 0.445 30.471 1 1
Present 11.746 (4.898–28.167)

The following variables were entered into the model: (a) continuous variables – age, duration of T2DM, BMI, and WHR; (b) categorical variables – gender  
(men vs women), ethnicity (Malay vs Chinese or Indian), marital status (married vs single/widowed/divorced), education level (college/university vs  
secondary school, primary school or no former education), smoking status (current smoker vs former smoker or nonsmoker), alcohol consumption (drinker vs  
former drinker or nondrinker), and physical activity (low PA vs moderate or high PA), CVD status (absent vs present).
CI: confidence interval; CVD: cardiovascular disease; df: degrees of freedom; OR: odds ratio; PA: physical activity; SE: standard error; T2DM: type 2  
diabetes mellitus 
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	 The association between obesity and HRQoL has been 

documented in several studies.(36,37) This association is consistent 

with our finding that elevated BMI, an indicator of obesity, 

is closely related to impaired HRQoL. Furthermore, in an  

American review of the effect of obesity on HRQoL in T2DM, 

the authors reported that decreased HRQoL was observed 

with increased body weight in all the studies reviewed.(38)  

It is not surprising that cardiorespiratory performance and 

physical functioning may be impaired by obesity. This is 

because obese patients need to carry more weight while 

performing activities, and their larger physical size may make  

performing certain activities difficult. They may also experience 

low maximal oxygen uptake and psychosocial stress. All of this  

justifies the adverse effects of obesity on HRQoL. 

	 In the present multiethnic hospital-based study, we also  

found that Indian T2DM patients experienced lower HRQoL  

than Malay T2DM patients. This concurs with the findings of an 

earlier study by Azman et al, which found that Malaysian Indians 

have lower HRQoL status in terms of physical functioning, bodily  

pain, energy fatigue/vitality, social functioning and mental  

health.(39)

	 If patients scored poorly in the breathing dimension of 

the 15D instrument, these patients probably suffered from 

coronary ischaemia and/or heart failure. The ischaemia may 

be asymptomatic or present with pain. A plausible explanation 

for painless infarction and ischaemic episodes in DM patients 

is autonomic neuropathy with involvement of the sensory 

supply to the heart.(40,41) Meanwhile, a significant decrease in  

the mobility, usual activities and sexual activity dimensions may 

be due to the presence of angina pectoris, which could result  

in deterioration of physical capacity and effort tolerance,  

negatively affecting the HRQoL of a patient with CVD. In our 

study, patients with CVD also scored poorly in the discomfort 

and symptoms, and vitality dimensions when compared to 

patients without CVD. This indicates that patients experiencing 

threatening illnesses such as CAD, stroke or PVD have a  

worsened zest for life. It is also possible that lower vitality 

and decreased sexual activity may both be due to the adverse  

reactions of drugs, such as beta blockers and statins, which  

were commonly taken by patients with CVD in our cohort who  

were on more aggressive treatments. 

	 In our study, T2DM patients with CVD also had poor 15D 

scores documented in the hearing, vision and mental function  

dimensions. Deterioration in hearing is multifactorial, and 

may be explained by advanced age and/or adverse reactions 

from medication use (e.g. frusemide). Ageing may also be a  

contributing factor to poor vision, along with glaucoma and 

diabetic retinopathy. Poor scores in mental function was not 

unexpected, as cognitive decline is often seen in elderly patients. 

Moreover, patients with CVD may experience silent ischaemia  

to brain tissues and speech difficulties secondary to stroke. 

	 It is difficult to explain the mechanisms behind impaired 

sleeping among T2DM patients with CVD. The possible 

mediating mechanisms are most likely multifactorial. These 

mechanisms may be related to medications that can cause 

nocturia (e.g. diuretics, beta blockers or statins), as well as  

obesity, which is often associated with obstructive sleep apnoea 

and other sleep disturbances. We have no explanation as to  

why the results of the present study indicate a lower HRQoL in 

the eating and elimination dimensions among T2DM patients  

with CVD; the reasons remain unclear and are likely to be 

multifactorial. Finally, two dimensions of the 15D instrument  

that are of particular interest in our category of T2DM patients 

with CVD are mood disturbances such as depression and  

distress. These factors are often related to the patient’s ability 

to cope with changes and losses. Consistent with the existing 

literature,(42,43) we found that depression and distress were 

higher among the T2DM patients with CVD than those  

without CVD. This may primarily be due to daily medication 

requirements, dietary restrictions, active healthcare resource 

utilisation, and a sense of helplessness in dealing with the  

diseases.(44) 

	 The most noteworthy finding of the present study is the  

presence of significant predictions and associations between 

the HRQoL of T2DM patients and the following variables: 

CVD, age, duration of T2DM, ethnicity, physical activity level, 

and BMI. While other studies have reported extensively on 

the impact of CAD, stroke and PVD on HRQoL, the present 

study is one of the very few comprehensive studies evaluating  

the HRQoL of T2DM patients with and without CVD. The  

present study therefore makes a valuable contribution to 

the scientific literature on this topic. Our findings further 

underscore the importance of preventing and treating T2DM 

complications to prevent further deterioration in the HRQoL of 

T2DM patients. This study also highlights the need to identify 

factors that may be modulated to improve the HRQoL of  

T2DM patients.

	 The present study is limited by its cross-sectional nature. 

Although the assumption that CVD and its disorders precede 

declines in HRQoL has been supported by longitudinal  

studies,(28) the temporal relationships could not be tested in the 

present study. Further prospective studies should be carried out 

to assess these temporal relationships. Another limitation is that 

only one measure of HRQoL (i.e. the 15D instrument) was used 

in the present study to test for comparability. While the 15D 

instrument has been extensively used in international studies,  

it is possible that alternative measures of HRQoL may  

accentuate different health conditions. It is important to keep  

in mind that the 15D instrument is not DM-specific, and it may 

thus reflect problems related to other conditions.

	 In conclusion, the presence of CVD was found to be 

significantly associated with a lower HRQoL in T2DM patients. 

Tertiary prevention is therefore of great importance in the effort 

to minimise the potential deterioration of HRQoL of T2DM 

patients, especially if the patient is also afflicted with CVD.  

Patients should also be empowered with adequate knowledge  
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to enable the cultivation of better self-management skills, so as 

to further enhance their HRQoL.
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