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Abstract

Purpose This study aimed to identify the predictors of
decline in health-related quality of life (HRQOL) in Chi-
nese patients with type 2 diabetes mellitus (T2DM).
Methods A prospective longitudinal observational study
was conducted on 1826 Chinese T2DM patients managed
in public primary care setting. HRQOL was measured at
baseline, 1 and 2 years by the Short Form-12 Health Sur-
vey version 2 (SF-12v2) and Chinese (HK) Short Form-6
Dimensions (SF-6D). Linear mixed effect models with
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forward stepwise method were performed to select the
factors associated with SF-12v2 physical (PCS) and mental
component summary (MCS) scores and SF-6D value.
Results Over a 2-year observation period, the HRQOL
(PCS: —0.626; MCS: —1.869; and SF-6D: —0.017 per
year) scores decreased significantly with time. Female,
unmarried, current smoker, no regular exercise, obesity,
comorbid hypertension, chronic kidney disease (CKD) or
cardiovascular disease (CVD) and insulin use were pre-
dictors of one or more poorer HRQOL scores after 12 or
24 months. Older age had a negative impact on PCS score
and SF-6D value, but had a positive impact on MCS score.
Conclusions The HRQOL of Chinese T2DM patients
under primary care declined significantly over time. Obe-
sity, smoking and no regular exercise were found to be
modifiable risk factors of the decline in HRQOL in T2DM,
which strengthened the importance of these lifestyle
changes in diabetes care. More attention should be given to
T2DM patients who are female, older, unmarried, or on
anti-hypertensive drugs or insulin, or have comorbid
hypertension, CKD or CVD in minimizing the negative
impact of illness on their life.
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Abbreviations

BMI Body mass index

CHD Coronary heart diseases
CKD Chronic kidney disease
DM Diabetes mellitus

HbAlc Haemoglobin Alc
HRQOL Health-related quality of life
ICPC-2 International Classification of Primary Care
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ICD-9-CM  International Classification of Diseases,
Ninth Edition, Clinical Modification

MCS Mental component summary

PCS Physical component summary

PEP Patient empowerment programme

RAMP-DM  Multidisciplinary Risk Assessment and
Management Program for Patients with
Diabetes Mellitus

SFE-12v2 Short Form-12 Health Survey version 2

SF-6D Short Form-6 Dimensions

T2DM Type 2 diabetes mellitus

Introduction

Diabetes mellitus (DM) is a global public health problem.
According to the International Diabetes Federation, 382
million people were affected by DM in 2014 [1]. Due to the
increase in both the ageing population and the number of
obesity cases, the expected number of diabetic patients is
estimated to reach 592 million by 2035 [1]. Furthermore,
China had the highest number of people with diabetes (98
million) in the world in 2013, with a prevalence of 9.6 %.
It was estimated that the number of people with diabetes
will reach 143 million by year 2035 [2]. Compared with
type 1 DM, type 2 DM is much more prevalent, accounting
for 90 % of all diabetes cases globally [3]. Numerous
studies suggested that type 2 DM affects physical func-
tioning and mental health [4] and is detrimental to the
health-related quality of life (HRQOL). There are several
possible explanations. First, according to Wilson and
Cleary’s HRQOL model, HRQOL is multifaceted con-
struct, which will be affected by symptoms, functional
status, as well as environment [5]. Second, type 2 DM is
associated with many complications such as retinopathy,
neuropathy, nephropathy and amyotrophy which nega-
tively affect activities of daily living. For example,
hyperglycaemia can impair contractile function and force
degeneration in muscle [6]. Neuropathy impairs mobility.
Third, treatment burden (such as diet restriction and med-
ication adherence) may jeopardize the HRQOL of patients.
In addition to traditional objective clinical parameters such
as haemoglobin Alc (HbAlc), it is important to assess
HRQOL in DM patients in order to investigate the physical
and emotional well-being of patients. Furthermore, under-
standing the predictors associated with poorer HRQOL
among type 2 diabetic patients can assist clinicians in
identifying patients who are at risk of HRQOL deteriora-
tion and health service planners in providing appropriate
personalized medical and psychosocial interventions.
Therefore, the aim of the present study was to identify
primary care patients with type 2 DM who tended to have
poorer HRQOL. The goal was to explore the predictors of
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poorer HRQOL in Chinese patient with type 2 DM and
provide a 2-year estimate of HRQOL utility index.

Several cross-sectional studies identified factors associ-
ated with HRQOL among Chinese patients with type 2 DM
[4, 7-11]. A study on Chinese patients with type 2 diabetes
found that being female, older age, having a higher BMI
and having DM complications were associated with poorer
physical aspects of HRQOL as measured by the SF-12
Health Survey version 2 (SF-12 v2), while being female,
younger age, having a lower education level, having a
lower BMI and having insulin injections were associated
with poorer mental aspects of HRQOL as measured by the
SF-12 v2 [9]. Another study on Chinese patients with type
2 diabetes found that being female, older age, obe-
sity(BMI > 25), having hypoglycaemia at least once
monthly, having neuropathy and having cardiovascular
disease were associated with poorer HRQOL as measured
by EQ-5D, while using insulin and having hypertension
were associated with better HRQOL [10]. However, these
cross-sectional studies could not show a temporal rela-
tionship between independent variables and HRQOL.

Very few studies have evaluated the longitudinal
association between the predictors and HRQOL in
patients with type 2 DM. Previous studies in Hong Kong
found that younger age, having diabetes complications,
being admitted to the hospital due to hypoglycaemia and
receiving insulin therapy were predictors of poorer dis-
ease-specific HRQOL [8]. However, the subjects were
only recruited in one hospital and the study sample was
consisted of type 1 and type 2 DM patients. The gener-
alizability of the study findings to type 2 DM patients was
questionable. Besides, some study findings were conflict-
ing and inconclusive. A study reported that higher HbAlc
was associated with lower HRQOL [12], but other studies
showed no association between HbAlc and HRQOL over
time [13-15]. Inconsistent relationships between BMI and
HRQOL over time were found in previous studies
[15-17]. Hence, further study is needed to provide more
evidence on the predictors for HRQOL among type 2
diabetic patients.

To date, most studies have been conducted in non-
Chinese populations. The predictors of HRQOL in Chinese
type 2 diabetic patients are poorly understood, even though
25 % of the global diabetic population are ethnically
Chinese [1]. Results from non-Asian population may not be
transferable to a Chinese population because the interpre-
tations of diseases and HRQOL are culturally specific [18].
The health beliefs of Chinese people are philosophically
distinct from that of Western medicine because they are
mostly influenced by traditional Chinese medicine which
has its roots in Confucianism and Taoism. According to
traditional Chinese medicine, diabetes is attributed to three
main factors including improper diet, emotional
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disturbances and deficiency of Yin [19]. Moreover, previ-
ous studies in other patient populations found the distinct
difference in HRQOL pattern between Chinese and Wes-
tern populations [20, 21]. Moreover, evidence regarding
determinants influencing HRQOL in type 2 diabetic
patients managed in primary care is scarce. The lack of
knowledge about the predictors of HRQOL in Chinese type
2 diabetic patients under primary care necessitates this
present study. The aim of this study was to identify the
predictors for poorer HRQOL in Chinese patients with type
2 DM over time and provide a 2-year estimate of prefer-
ence-based measure for cost-effectiveness analysis of pri-
mary care interventions for patients with diabetes.

Methods
Subjects and sampling

This was a secondary analysis of a prospective longitu-
dinal observational data from the evaluation of two local
primary care programmes for diabetes: Multidisciplinary
Risk Assessment and Management Program for Patients
with Diabetes Mellitus (RAMP-DM) and Patient
Empowerment Programme (PEP) [22, 23]. A convenience
sampling of subjects, who received care under govern-
ment-funded primary care outpatient clinics across Hong
Kong, were recruited between October 2010 and
November 2012 when they attended doctor consultation
or the first class session of PEP. All patients who were
clinically diagnosed with type 2 DM by the primary care
physician and had a code of “T90” from the International
Classification of Primary Care (ICPC-2) in their patient
records were recruited. Subjects were excluded if they
met any of the following criteria: under the age of 18;
could not understand Cantonese; or had cognitive
impairment. Trained research assistants explained the
nature of the study and invited subjects to participate.
Patients who agreed to participate completed the struc-
tured interviewer-administered questionnaire  within
1 month from the date of recruitment and at 12 and
24 months for follow-up, and these questionnaires were
completed over telephone. The clinical data, including
anthropometric and laboratory data, were extracted from
Hong Kong Hospital Authority’s clinical management
system database which provided a comprehensive profile
of each patient’s health. Patients who cannot be linked up
with the administrative database were excluded in the
analysis. Figure 1 shows the recruitment process of dia-
betic patients. A total of 1826 patients completed the
baseline questionnaire. Of these, 1378 (75.5 %) and 1090
(59.7 %) patients completed followed up surveys at 12
and 24 months, respectively.

Patients completed
baseline survey:
1,826

Incomplete survey: 29
Refused: 58
Cannot be contacted: 361

Patients completed at
12th month survey:
1,378

Incomplete survey: 97
Refused: 93
Cannot be contacted: 340

Patients completed at
24th month survey:
1,090

Fig. 1 Recruitment process of diabetic subjects. Please note that
patients will be kept contacted for subsequent follow-up survey even
they defaulted the previous survey, provided that they did not express
their refusal to further follow-up

Study instruments

The Chinese (Hong Kong) SF-12 Health Survey version 2
(SF-12v2)

The Chinese (Hong Kong) SF-12v2 Health Survey has
been validated and normed on the general Chinese pop-
ulation in Hong Kong [24, 25]. It has been used to
measure generic health-related quality of life (HRQOL) in
diabetic patients among the local population [9]. It mea-
sures eight domains of HRQOL, namely physical func-
tioning, role physical, bodily pain, general health, vitality,
social functioning, role emotional and mental health on a
scale with theoretical range from O to 100. A higher score
indicates better HRQOL. The eight domain scores are
aggregated based on population-specific weights into two
summary scores: the physical (PCS) and mental compo-
nent summary (MCS) scores.

The Chinese (HK) short Form-6 dimensions (SF-6D)

The SF-6D is a generic preference-based measure which
generates a composite index value [26] for economic
appraisal of health interventions. The theoretical range of
SF-6D preference-based score ranged from 0.315 for the
worst possible health state to 1 for full health according to
Chinese Hong Kong population-specific scoring algorithm
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[27, 28]. Seven out of twelve questions from SF-12v2
(questions 2, 5, 6, 8, 10, 11 and 12) have been selected to
derive the SF-6D preference-based index based on a pref-
erence-weighted scoring algorithm [27].

Socio-demographics and clinical characteristics
at baseline

The socio-demographic data included gender, age, marital
status and regular exercise (at least 120 min per week)
were collected through the baseline questionnaire, whereas
smoking status, alcohol status and educational level were
collected through the clinical management system database
of the Hong Kong Hospital Authority. The clinical char-
acteristics included family history of DM, duration of DM,
hyperglycaemia (HbAlc > 7 %), hyperlipidemia (low-
density lipoprotein  cholesterol > 2.6 mmol/L, total
cholesterol >4.5 mmol/L, triglycerides >1.7 mmol/L or
high-density lipoprotein cholesterol >1.0 mmol/L for male
or >1.3 mmol for female), obesity (BMI > 27.5 kg/mz),
presence of chronic kidney disease (CKD) (estimated
glomerular filtration rate <60 mL/min/1.73 m?), hyper-
tension (systolic/diastolic blood pressure >130/80 mmHg
or ICPC-2 of K86 or K87), history of CVD event (ICPC-2
of K74 to K76 for coronary heart diseases and International
Classification of Diseases, Ninth Edition, Clinical Modifi-
cation (ICD-9-CM) of 410.x, 411.x to 414.x, 798.x; ICPC-
2 of K77 or ICD-9-CM of 428.x for heart failure; ICPC-2
of K89 to K91 or ICD-9-CM of 430.x to 438.x for stroke),
the need to use anti-hypertensive drugs, insulin, oral anti-
diabetic drugs and lipid-lowering agents.

Data analysis

The primary outcome of the present study was HRQOL as
measured by the SF-12v2 scores. Descriptive statistics
were used to calculate the baseline socio-demographic,
clinical characteristics, disease characteristics, comorbid-
ity, treatment modalities. The reliabilities for the measures
were assessed by the Cronbach’s alpha. The differences in
the SF-12v2 and SF-6D scores between baseline, 12- and
24-month survey were mutually analysed by repeated-
measure ANOVA and post hoc analysis with Bonferroni
adjustments. In addition, linear mixed effect models
including patients as a random effect with forward stepwise
method were performed to identify the predictors associ-
ated with the SF-12v2 and SF-6D scores. F-test was used to
retain variables with p values smaller than 0.05 and remove
variables with p values greater than 0.10. The intra-class
correlation coefficient (ICC) for each model was used to
examine the variations in the outcomes between patients.
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Complete case analysis was adopted throughout the
regression analysis.

All statistical analyses were performed using STATA
version 13.0 (StataCorp LP, College Station, Tex). All sig-
nificance tests were two-tailed, and findings with a p value
less than 0.05 were considered statistically significant.

Results

Table 1 summarizes the baseline characteristics of the
study subjects. At least 95 % data completion rates for
most of patient’s characteristics and outcome measure-
ments are shown in supplementary Table 1; 55.6 % of the
subjects were female; mean age is 64.8 years; 73.3 % were
married; 9.1 % were smokers; and 3.6 % were drinkers. In
terms of clinical characteristics, 47.8 % were suffered from
hyperglycaemia, and 79.7 % were suffered from hyper-
lipidemia. Moreover, the duration of DM was 7.9 years,
and 7.2 % and 11.5 % of patients had history of CVD and
CKD, respectively.

The Cronbach’s alpha coefficients for SF-12v2 PCS,
MCS and SF-6D were 0.89, 0.88 and 0.90, respectively,
which suggested the acceptable reliabilities for the mea-
sures. Table 2 shows the comparisons of SF-12v2 and SF-
6D scores between baseline, 12 and 24 months. There were
significant differences in the SF-12v2 PCS and MCS scores
and the SF-6D score between the three time points.
Moreover, post hoc analysis revealed that the all three
scores at baseline or 12 months were significantly greater
than that at 24 months.

Linear mixed effect models with a random effect of
patient were performed to explore predictors associated
with SF-12v2 PCS and MCS scores and SF-6D score. The
results are shown in Table 3. The ICC demonstrated that
45.6, 37.7 and 51.6 % of the variances were incorporated
in SF-12v2 PCS, MCS and SF-6D scores among patients,
indicating significantly high variations in these three out-
comes between patients. All PCS, MCS and SF-6D scores
decreased significantly with time. This result was in line
with the unadjusted analysis as shown in Table 2. Male and
regular exercise were two predictors associated with better
HRQOL. Marriage and younger in age were two predictors
associated with higher SF-12v2 PCS and SF-6D scores.
Conversely, older age was a predictor associated with
better HRQOL as measured by the SF-12v2 MCS score.
Smoking was a predictor associated with poorer SF-12v2
MCS and SF-6D score. Obesity, history of CVD event,
presence of CKD and use of anti-hypertensive drug or
insulin were predictors associated with poorer SF-12v2
PCS or SF-6D scores.
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Table 1 Baseline characteristics of 1826 subjects

Factor Subjects (N = 1826)*

Factor Subjects (N = 1826)*

Socio-demographic (%, n)

Gender
Female 55.59 % (1015)
Male 44.41 % (811)

Age (mean £ SD), year 64.84 + 10.10 (1826)

Marital status
Not married
Married

Smoking status

26.67 % (423)
73.33 % (1163)
Non-smoker 90.89 % (1636)
Smoker 9.11 % (164)
Alcohol status
Non-drinker

Social drinker

80.76 % (1167)
15.64 % (226)
Drinker 3.60 % (52)
Educational level

No formal education/primary 53.38 % (773)

Secondary/tertiary 46.62 % (675)

Socio-demographic (%, n)

Regular exercise

Yes 29.02 % (464)
No 70.98 % (1135)

Clinical characteristic (%, n)
Family history of DM
Duration of DM (mean £ SD), years

36.86 % (673)
7.86 + 6.46 (1571)

Hyperglycaemia 47.80 % (869)
Hypertension 90.36 % (1650)
Hyperlipidemia 79.73 % (1451)
Obesity 27.66 % (484)

History of CVD event
Presence of CKD
Use of anti-hypertensive drugs

7.23 % (132)
11.53 % (210)
82.53 % (1507)
2.25 % (41)
89.98 % (1643)
45.89 % (838)

Use of insulin
Use of oral drugs

Use of lipid-lowering agents

DM diabetes mellitus, CVD cardiovascular disease, CKD chronic kidney disease

? Denominators vary owing to missing data

Table 2 Comparisons of SF-12v2 and SF-6D scores of all DM patients at baseline, 12 and 24 months

Baseline 12 Months 24 Months p value for ANOVA Post hoc difference®
Mean £+ SD Mean £+ SD Mean £+ SD

SF-12v2 PCS score mean 47.68 £ 10.04 47.70 £ 9.68 46.25 £ 10.40 <0.001%* 1.2>3

SF-12v2 MCS score mean 56.71 £+ 9.23 56.86 + 8.75 52.51 £+ 10.87 <0.001%* 1.2>3

SF-6D score mean 0.89 4+ 0.10 0.89 4+ 0.10 0.85 + 0.11 <0.001* 1.2>3

PCS physical component summary score, MCS mental component summary score, SF-6D Short Form-6 Dimensions

* p value <0.05

# Post hoc analysis was conducted with Bonferroni adjustments: group 1: baseline; group 2: 12 months; group 3: 24 months

Discussion

This study was a prospective longitudinal study for Chinese
patients with type 2 diabetes mellitus under primary care to
identify the predictors of HRQOL. Our study revealed that
HRQOL decreased over time in Chinese diabetic patients.
Female, older age, unmarried, comorbidity of hyperten-
sion, CKD and CVD, and the need to use insulin were
predictors of poorer HRQOL. Moreover, our findings also
indicated that no regular exercise, obesity and smoking
were associated with poorer HRQOL and thus confirmed
the importance of regular exercise, weight control and
smoking cessation in the diabetes care. However, evidence
to support behaviorial interventions to improve HRQOL in

Chinese populations was scarce. Further research should be
conducted to build the evidence base on their effectiveness
on improving HRQOL in Chinese populations.

During the 2-year follow-up in our study, the HRQOL of
the diabetic patients declined significantly over time. There
were some possible explanations for these findings. Ageing
and disease progression adversely influences both physical
and mental health of diabetic patients over time. Compli-
cations of type 2 DM such as retinopathy, neuropathy and
side effects of treatments might negatively affect the
HRQOL of patients with type 2 DM. Besides, the long-
term detrimental impact on HRQOL among diabetic pop-
ulation may be explained by the burden of treatments.
Lifelong regular drug treatment and restriction in the
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Table 3 Linear mixed effect models for predictors of SF-12v2 and SF-6D scores

Factor® PCS (n = 1503) MCS (n = 1568) SF-6D (n = 1556)

Coeff. 95 % CI Coeff. 95 % CI Coeff. 95 % CI
Fixed effects
Time —0.626* (—0.931, —0.320) —1.869* (—2.195, —1.544) —0.017* (—0.020, —0.014)
Socio-demographic
Male (vs. female) 3.760* (2.894, 4.625) 1.304* (0.462, 2.147) 0.033* (0.023, 0.042)
Age, year —0.188* (—0.236, —0.140) 0.054* (0.012, 0.096) —0.001* (—0.001, —0.001)
Married (vs. unmarried) 1.973* (0.982, 2.964) 0.024* (0.013, 0.035)
Smokers (vs. non-smokers) —2.279% (=3.762, —0.795) —0.023* (—0.039, —0.006)
Regular exercise (vs. without regular exercise) 1.658* (0.713, 2.604) 0.947* (0.035, 1.859) 0.015* (0.004, 0.025)
Clinical characteristics
Obesity (vs. normal) —1.634* (—2.587, —0.681)
Hypertension (vs. without hypertension) —1.219* (—2.373, —0.066)
History of CVD event (vs. without CVD) —2.937* (—4.503, —1.370) —0.026* (—0.043, —0.009)
Presence of CKD (vs. without CKD) —1.509* (—2.864, —0.153)
Use of anti-hypertensive drugs (vs. without use) —1.219*% (—2.373, —0.066)
Use of insulin (vs. without use) —4.385* (=7.161, —1.610) —0.047* (-=0.077, —0.017)
Error variance Variance 95 %CI Variance 95 %CI Variance 95 %CI
Intercept (patient) 43.761* (38.983, 49.125) 37.040%* (32.557, 42.140) 0.006%* (0.005, 0.006)
Residual 51.387* (48.323, 54.645) 61.150%* (57.599, 64.920) 0.005%* (0.005, 0.006)

The intra-class correlation coefficients (ICC) were 0.456 (95 % CI 0.424-0.496), 0.377 (95 % CI 0.341-0.415) and 0.516 (95 % CI 0.483-0.549)

for SF-12v2 PCS, SF-12v2 MCS and SF-6D scores, respectively

CVD cardiovascular disease, CKD chronic kidney disease, PCS physical component summary, MCS mental component summary, SF-6D Short

Form-6 Dimensions, CI confidence interval, Coeff coefficient
* p value <0.05

? Variable in brackets is the reference category for independent variables

lifestyle are required in the management of diabetes. For
example, the freedom to enjoy food plays an important role
in quality of life in Chinese culture which makes dietary
management a critical section for diabetes care [29, 30].
Therefore, patients who have more dietary restrictions due
to the severity of their disease may have negative impact
on HRQOL over time. It should be noted that our result
was inconsistent with a recent literature in UK which
showed no change in HRQOL over 1-year follow-up for
diabetic patients [31]. However, it is hard to compare our
study findings with others due to the difference in health-
care setting, length of follow-up period and outcome
measures.

The associations between HRQOL and socio-demo-
graphic factors were similar with those in general popula-
tion, which was probably not related to type 2 diabetes. SF-
12 v2, which is a generic HRQOL measure, might not be
sensitive enough to capture the impacts of type 2 DM on
HRQOL. For further study, disease-specific HRQOL
measures should be used to further explore the association
between HRQOL and socio-demographic factors.

@ Springer

We found no association between obesity and mental
aspects of HRQOL. In fact, current evidence about the
impacts of obesity on mental aspects of HRQOL in patients
was inconclusive. A review by Kushner et al. [32] sug-
gested that subjects who were severe obesity had poorer
mental aspect in the HRQOL. Conversely, “jolly fat
hypothesis” proposed that obese people had better mental
aspect in the HRQOL [33]. In regard to physical aspects of
HRQOL, we found that subjects who were obese had lower
scores in the physical component of HRQOL. The associ-
ation that was well established in previous studies [34] was
not unique to our population.

It was unexpected to identify the lack of association
between HRQOL with hyperglycaemia and duration of DM
among diabetic patients, in contrast to the conventional
perception that HbAlc reflects the control of DM; there-
fore, it would be a vital indicator of HRQOL as stated in
previous literatures [13, 35, 36]. In fact, several local cross-
sectional studies also showed that HbAlc and duration of
DM did not have any association with HRQOL measured
by genetic or diabetic-specific instruments [8—10],
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suggesting that these findings may be culturally specific in
Chinese diabetic population [8, 9].

Regarding the comorbidity, subjects who were diag-
nosed with hypertension had lower scores in physical
aspect of HRQOL when compared with subjects who did
not have hypertension. A study found that subjects with
known hypertension had poorer physical functioning, as
measured by the SF-36, compared with those without
known hypertension (6.0 out of 100 points) [37]. Further-
more, the study found that subjects with known hyperten-
sion had poorer HRQOL than those without even though
the mean values of systolic and diastolic blood pressures
for both groups were similar. The authors explained that
therapeutic and labelling effects jeopardized the HRQOL
of subjects with known hypertension [37].

Diabetic patients with history of CVD event had lower
scores in the physical aspect of HRQOL and SF-6D scores,
but there were no significant differences in the mental
aspect of HRQOL. Previous studies in the USA, UK and
Singapore also identified that the CVD events were only
associated with lower physical aspect of the HRQOL
[11, 38, 39]. Similarly, patients with the presence of CKD
had lower SF-12v2 PCS score compared to those without
CKD. A study on African Americans with diabetes found
that subjects with impaired renal function were, out of 100
points, 12.5 points lower in the physical functioning
domain as measured by the SF-36 and, out of 100 points,
8.6 points lower in the general health domain compared
with those without impaired renal function [40]. Moreover,
a study found a significant association between CKD and
physical component of HRQOL [41]. Several studies found
that CKD adversely affects physical functioning [42—44].

Considering treatment regimen, subjects who regularly
needed anti-hypertensive drugs or insulin injections had
poorer SF-12v2 PCS and SF-6D scores. The results were
possibly influenced by the indication bias that the majority
of diabetic patients receiving anti-hypertensive or insulin
therapies may have poorer control of the concerned clinical
parameters compared with patients not on these drugs. For
example, insulin is seldom used for simple uncomplicated
diabetic patients with good diabetic control. Only patients
with unsatisfactory or refractory diabetic control, such as
patients with hyperglycaemia despite being on maximum
dosage of oral anti-diabetic drugs, will be started on
insulin. In fact, the findings were consistent with those of
previous studies [4]. The Fremantle Diabetes Study found
that insulin-treated patients with type 2 DM had poorer
HRQOL than non-insulin-treated patients with type 2 DM
over 4 years [45]. Among subjects with type 2 DM,
patients on insulin reported lower HRQOL scores than
those on oral hypoglycaemic agents or those only having
dietary restrictions [46]. Therefore, it is plausible in current
findings that the need to use anti-hypertensive drugs or

insulin was a proxy of severity of the diabetes as a pre-
dictor of poorer physical aspect of HRQOL.

It should be noted that some risk factors associated with
HRQOL were unavailable in this study, such as service
utilization, psychological factors and the presence of dia-
betes-related complications [4], although most of disease
characteristics such as duration of T2DM, the presence of
chronic kidney disease and hypertension, and key clinical
characteristic like obesity, presence of hyperglycaemia and
hyperlipidemia and the drug medications, to a certain
extent reflect the intensity of disease severity and lifestyle
modification, have been considered. Further study is nee-
ded to explore the impacts of these factors on HRQOL in
patients with type 2 DM.

Strengths and limitations of this study

Some of the strengths in the present study are as follows:
firstly, we had a large sample size which strengthens the
external validity of the findings from our study. Secondly,
it was a prospective longitudinal study, which can provide
stronger evidence of the temporal relationship between
factors and the change in HRQOL. Thirdly, the potential
predictors in this study included socio-demographic, life-
styles, clinical parameters, comorbidities, disease charac-
teristics and treatment modalities which were sufficient to
reflect the intensity of disease severity and lifestyle modi-
fication of the patients and identify significant predictors on
HRQOL.

There were several limitations in this study. Firstly, the
study was conducted in primary care setting. The findings
may not be generalizable to Chinese diabetic patients
receiving secondary or tertiary care. The relationship may
be subject to temporal changes or modifications in
unmeasured risk factors or interventions. Secondly, we
used generic HRQOL measures only. Further study should
use diabetes-specific HRQOL measures to confirm the
findings from this study. Lastly, the long-term effects of
predictors on HRQOL are uncertain among Chinese dia-
betic patients. Further longitudinal studies are warranted to
reappraise the association between predictors and HRQOL
to confirm the reasons contributing to HRQOL, particularly
for suboptimal SBP at baseline. A longer follow-up period
over 5 years should be conducted.

Conclusions

HRQOL decreased over a period of 2 years among the
Chinese diabetic patients under primary care. The impacts
of socio-demographic factors on HRQOL were consistent
with those observed in the general population. For clinical
practice, patients who are female, older, smoker, unmarried
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and obese, with hypertension, CKD and CVD, and on
insulin were predictors of poorer HRQOL. More attention
needs to be paid to diabetic patients with these risk factors.
Second, our findings stressed the importance of regular
exercise, weight control and smoking cessation in diabetes
care as these factors were predictors of poorer HRQOL.
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