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ABSTRACT

Introduction: Patients with type?2 diabetes
have lower quality of life, which is further
impaired by diabetes complications and
comorbidities. This study aims to evaluate the
impact of diabetes complications and comor-
bidities on EuroQol Five-Dimension Three-Level
(EQ-5D-3L) scores among patients with type 2
diabetes with ongoing oral drug treatments in
China.

Methods: This retrospective cross-sectional
analysis included 9570 patients with type 2
diabetes on oral drug treatments, who were
enrolled from 75 hospitals in nine cities in
China. Patient characteristics, including demo-
graphic data, health conditions, oral treatment
history, and health insurance coverage, were
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collected through self-reported questionnaires.
Health utility was measured by the EQ-5D-3L
scale in the questionnaire and a Chinese version
of the EQ-5D-3L scoring weights was applied in
the analysis. The associations between compli-
cations and health utility were assessed using
linear regression.

Results: A total of 7081 patients with complete
survey data were included in the analytic sam-
ple; 3479 (49.13%) patients were female. The
mean age was 59.6 years old, with a standard
deviation (SD) of 12.64. The average duration
with type 2 diabetes was 7.91 (SD = 6.22) years.
A total of 5189 (73.28%) patients reported
complications. Hypertension (5§1.25%) and
hyperlipidemia (28.90%) were the most com-
mon complications. Other complications
reported by patients included cardiovascular
disease, stroke, retinopathy, nephropathy, dia-
betic foot, and hypoglycemia. On average, each
patient had 1.54 complications. All complica-
tions and comorbidities decreased the EQ-5D-3L
score. Among patients with complications, the
worst effect on EQ-SD-3L score was caused by
diabetic foot, decreasing by 0.118 (p < 0.001),
followed by stroke (decreasing by 0.101,
p <0.001) and nephropathy (decreasing by
0.058, p < 0.001).

Conclusion: The diabetes complications and
comorbidities among patients with type 2 dia-
betes were associated with poor health utility
scores, especially for those with diabetic foot,
stroke, and nephropathy.

I\ Adis


http://orcid.org/0000-0002-7827-6766
https://doi.org/10.6084/m9.figshare.11822244
https://doi.org/10.6084/m9.figshare.11822244
https://doi.org/10.6084/m9.figshare.11822244
https://doi.org/10.6084/m9.figshare.11822244
http://crossmark.crossref.org/dialog/?doi=10.1007/s13300-020-00788-z&amp;domain=pdf
https://doi.org/10.1007/s13300-020-00788-z

940

Diabetes Ther (2020) 11:939-950

Keywords: Complications;
Type 2 diabetes

Key Summary Points

Seventy-three percent of the Chinese
patients with type 2 diabetes surveyed had
at least one diabetes complication.

Quality of life;

Increased numbers of diabetes
complications are associated with worse
EQ-5D utility index and EQ-5D VAS score.

Cardiovascular disease, stroke,
retinopathy, nephropathy, diabetic foot,
and symptomatic hypoglycemia event
were associated with EQ-5D disutility of
0.007-0.118.

Duration of type 2 diabetes for 10 years or
longer had lower EQ-5D utility by 0.014.

INTRODUCTION

Diabetes is an important public health problem
in China. The prevalence rate of type 2 diabetes
in China has increased from less than 5% of the
Chinese population in the 1980s to more than
10% at present [1]. Diabetes-related complica-
tions are common in both outpatient and
inpatient settings [2] and range in prevalence
rate from 50% in outpatients to 90% in inpa-
tients [3-5]. Common complications of type 2
diabetes include skin complications, eye com-
plications, neuropathy, foot complications,
nephropathy, hypertension, stroke, and heart
diseases [6]. In the Chinese population, hyper-
tension was identified as the most prevalent
complication for Chinese patients with type 2
diabetes, followed by ischemic heart disease and
chronic kidney disease [7].

Moreover, direct medical expenses for
patients with diabetes and complications are
higher than those of patients without compli-
cations, and they increase with increases in the
number of complications [2, 8]. From 2009 to
2011, there was an increasing trend in diabetes-

related medical costs in China, from USD 1655
to USD 1857 [8]. Indirect medical costs, such as
transportation, and loss in labor productivity
due to health conditions can also be a huge
financial burden on patients. For the health
system, the estimated healthcare expenditure
due to diabetes in 2017 was USD 549.4 per
person with diabetes and total healthcare
expenditure was USD 63.1 billion [9].

Patients with type 2 diabetes have lower
health-related quality of life compared with
healthy individuals [10]. Patients with cardio-
vascular complications or diabetic retinopathy
had lower quality of life than patients with
type 2 diabetes only [11-13]. Each additional
complication can further decrease the health-
related quality of life for patients with type 2
diabetes. In China, a previous study found that
patients with type 2 diabetes experienced poor
quality of life, and complications were associ-
ated with decreased quality of life [14]. A pre-
vious study in Taiwan focusing on patients with
type 2 diabetes in outpatient settings found that
greater negative impact of diabetes on quality of
life was associated with younger age, male sex,
more educated with low income, more diabetes
complications, higher hemoglobin Alc
(HbA1c), and using insulin [15].

In economic evaluation research, quality-
adjusted life-years (QALYs) are widely used to
address the benefit or harm of health interven-
tions. QALYs are also commonly accepted as a
reference standard to use in cost-effectiveness
analysis. Health utility, as a measurement of
QALYs, is the preferred value to represent
patients’ overall health status. Ranging from O
(equal to death) to 1 (equal to perfect health),
health utility can summarize both positive and
negative impacts of health interventions on
health outcomes. By using health utility, it
allows researchers to compare the health out-
comes for different health conditions or differ-
ent health interventions, and so on [16]. Many
previous studies in health technology assess-
ment have applied the EuroQol Five-Dimension
questionnaire (EQ-5D) in measuring health
utility, because it has both a qualitative evalu-
ation method, the visual analogue score (VAS),
and quantitative evaluation method, the pref-
erence-based measures [17].
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Despite diabetes being an important public
health issue in China, no previous studies have
been conducted to estimate the decrements in
health-related quality of life based on each
complication condition among patients with
type 2 diabetes in China. It is important and
urgent to quantify the decrements in health to
better understand the impact of each compli-
cation and to improve healthcare delivery for
Chinese patients. The findings from this study
can be further used in cost-effectiveness analysis
of certain health interventions to improve
quality of life among patients with type 2 dia-
betes on oral treatments and with complica-
tions. It can also provide recommendations for
policymakers regarding healthcare resource
allocation. The present study aimed to estimate
the decrements of EuroQol Five-Dimension
Three-Level (EQ-5D-3L) scores by diabetes
complications and comorbidities in patients
with type 2 diabetes and ongoing oral drug
treatments in China.

METHODS

Study Population

This study used secondary data from Han et al.’s
study [14] conducted in China. The study ran-
domly enrolled 9570 patients with type 2 dia-
betes and ongoing oral drug treatment from 75
hospitals in nine cities in China. Inclusion cri-
teria were (1) patients must be at least 18 years
old; (2) patients’ health conditions were quali-
fied according to the 1999 World Health Orga-
nization (WHO) diagnostic standards of type 2
diabetes; (3) patients must have been on oral
drugs constantly or inconstantly after being
diagnosed but have not taken insulin as treat-
ment; and (4) patients did not have cognitive
function problems or problems in answering
questions, and they were willing to participate
in the study. Survey questionnaires were used to
collect data [14]. This study used de-identified
secondary data from a previous Chinese study.
Informed consent was obtained prior to data
collection. The previous study and data collec-
tion were approved by the Ethics Committee of
Peking University People’s Hospital.

Data Source

Survey questionnaires were used to collect data
in Han et al.’s study [14]. Data collected in the
questionnaires included (1) sociodemographic
characteristics, such as gender, age, education
level, health insurance coverage, employment
status, and income level; (2) medical history,
such as body mass index (BMI), duration of
type 2 diabetes, complications, and blood pres-
sure; (3) EQ-SD-3L scale, including EQ-5D
health utility and EQ-VAS (visual analogue
scale).

Measurements

Health Utility

The EQ-5D-3L was used to measure health util-
ity. EQ-5D is the most commonly used generic
health status measurement. It contains health
state description and evaluation. The health
state description includes morbidity, self-care,
usual activities, pain/discomfort, and anxiety/
depression. In order to adapt this scale to the
study population, it was scored by a Chinese
version of the EQ-5D-3L scoring weights. Self-
reported health status was calculated by EQ-VAS
scale.

Explanatory Variables

Age, gender, education level, years since diag-
nosis were included from the survey question-
naire. Disease histories of hypertension,
cardiovascular disease, stroke, retinopathy,
nephropathy, diabetic foot, and hypoglycemia
were included in the questionnaire. Hypo-
glycemia was further divided into symptomatic
hypoglycemia and severe hypoglycemia.

Data Analysis

In the present study, descriptive analysis was
performed to demonstrate the characteristics of
the study population, including sociodemo-
graphic characteristics, complication rates, and
EQ-5D health utility. Linear regression was used
to analyze the associations between complica-
tions and health utility. The analysis was per-
formed in Stata 10.
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RESULTS

Study Population

Among 9577 surveys, 7081 patients had com-
plete information of interest. Mean age was
59.60 (standard deviation (SD) = 12.64) years
old, 3479 (49.13%) patients were female, and
average duration of type 2 diabetes was 7.91
(SD = 6.22) years. A total of 5189 (73.28%)
patients had at least one complication.

To further describe the sociodemographic
characteristics of the study population, patients
were categorized into three groups based on the
total number of complications: patients with no
complications, patients with one to two com-
plications, and patients with three or more
complications (Table 1). Within each category,
age, gender, education level, employment sta-
tus, and monthly income level were signifi-
cantly differently distributed. Patients with
more complications were at least 60 years old.
Over 85% of all the patients (n = 6036) had at
least moderate elevation in HbAlc level
(HbAlc > 7%).

EQ-5D Health Utility

The average EQ-5D utility was 0.87 (SD = 0.15)
and the mean EQ-5D VAS was 70.89 (SD =
14.60) (Table 2). It varied significantly across
age groups, gender, education levels, employ-
ment status, and monthly income levels.

Complications

The most prevalent complication in the study
population was hypertension; 3629 (51.25%)
patients had hypertension, followed by hyper-
lipidemia (2046 patients, 28.89%), and
retinopathy (1341 patients, 18.94%). Other
most prevalent complications included in the
questionnaire were cardiovascular disease
(18.30%), neuropathy (14.80%), nephropathy
(10.97%), stroke (8.33%), and diabetic foot
(3.45%) (Table 3).

EQ-5D Index by Complications

By examining each complication individually,
all the complications had significant impacts on
EQ-5D utility (p <0.001); the EQ-SD utility
decrements ranged from 0.15 to 0.29 (Table 3).
Although the study population had the lowest
prevalence rate of diabetic foot, it had the
greatest impact on EQ-5D utility and VAS index.
Patients with diabetic foot had the lowest EQ-
5D utility of on average 0.71 (SD = 0.23), and
the lowest EQ-SD VAS of on average 64.32
(SD =16.32). The impact was significantly dif-
ferent compared with those patients without
diabetic foot (p < 0.000). In contrast, patients
with the most prevalent complication, hyper-
tension, had the highest EQ-5D utility of on
average 0.85 (SD = 0.17), and the second high-
est EQ-SD VAS of on average 69.79 (14.64). The
impact of hypertension on health utility was
significant (p < 0.001). The impact of all the
complications was also significant on the self-
reported health status among the study popu-
lation, except for hyperlipidemia (p = 0.2414).

In addition, instead of looking at each
specific complication but using the number of
complications, EQ-5D health utility and EQ-5D
VAS index decreased with additional complica-
tions (Fig. 1a, b). Patients with no complica-
tions had the highest EQ-5D utility and VAS
self-reported health status of on average 0.92
and 73.50, respectively. Patients with additional
complications would have lower utility and self-
reported health status. For instance, patients
with three or more complications had the low-
est scores in both the utility and VAS health
status of on average 0.79 and 67.21, respectively
(Fig. 1a, b).

Association Between EQ-5D Index
and Complications

Table 4 shows the results from the ordinary least
squares (OLS) regression to further describe the
association between EQ-5D index and compli-
cations, controlling for all sociodemographic
characteristics.

In regard to EQ-SD health utility score,
duration of type2 diabetes for 10 years or
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Table 1 Demographic characteristics by number of complications

Overall No lor2 3 or more
complication  complications complications
Total 7081 (100.00) 1892 (2672) 3613 (51.02) 1576 (22.26)

Age, mean (SD)*

Age, N (%)*

59.60 (12.64)

53.82 (12.37)

< 45 years old 873 (12.33) 437 (23.10)
46-59 years old 2777 (39.22) 892 (47.15)
> 60 years old 3431 (48.45) 563 (29.76)

Gender, N (%)*

Male 3602 (50.87) 1075 (56.82)
Female 3479 (49.13) 817 (43.18)
Education levels, N
Bachelor and above 1346 (19.01) 433 (22.89)
High school 2252 (31.80) 685 (36.21)
Middle school and below 3483 (49.19) 774 (40.91)
Employment status, N (%)*
Employed 1861 (2628) 788 (41.65)
Unemployed 1077 (1521) 251 (13.27)
Retired 3968 (56.04) 794 (41.97)
Students 9 (0.13) 5 (0.26)
Others 166 (2.34) 54 (2.85)

Monthly income, NV (%)*

Less than RMB 2000 4198 (59.29) 967 (51.11)

RMB 2001-5000 2402 (33.92) 761 (40.22)

RMB 5001-10,000 384 (5.42) 132 (6.98)

More than 10,000 97 (1.37) 32 (1.69)
Duration of type 2 diabetes, years, mean  7.91 (6.22) 5.77 (5.20)

(SD)*
BMI level, N (%)*
Normal/healthy (< 25 kg/m?)

4321 (61.02) 1337 (70.67)

Overweight (25-30 kg/m?) 2378 (33.58) 502 (26.53)

Obese (> 30 kg/m?) 382 (5.39) 53 (2.80)
HbAlc level, N (%)*

Mild elevation (< 7%) 1045 (14.76) 274 (14.48)

60.12 (12.14)

376 (10.41)
1418 (39.25)
1819 (50.35)

1821 (50.40)
1792 (49.60)

689 (19.07)
1157 (32.02)
1767 (48.91)

897 (24.83)
546 (15.11)
2094 (57.96)
3 (0.08)
73 (2.02)

2142 (59.29)
1221 (33.79)
197 (5.45)

53 (1.47)
7.86 (6.01)

2157 (59.70)
1254 (34.71)
202 (5.59)

509 (14.09)

65.31 (11.12)

60 (3.81)
467 (29.63)
1049 (66.56)

706 (44.80)
870 (55.20)

224 (14.21)
410 (26.02)
942 (59.77)

176 (11.17)
280 (17.77)
1080 (68.53)
1 (0.06)
39 (2.47)

1089 (69.10)

420 (26.65)
55 (3.49)
2 (0.76)
10.59 (6.76)

827 (52.47)
622 (39.47)
127 (8.06)

262 (16.62)

I\ Adis



944

Diabetes Ther (2020) 11:939-950

Table 1 continued

Overall No 1or2 3 or more
complication  complications complications
Moderate elevation (7-9%) 3008 (42.48) 745 (39.38) 1529 (42.32) 734 (46.57)
Severe elevation (> 9%) 3028 (42.76) 873 (46.14) 1575 (43.59) 580 (36.80)

* Comparison between complication groups p < 0.0001

longer had lower scores by 0.014 compared to
those who had been diagnosed with type 2
diabetes for Syears or less (p < 0.01). Cardio-
vascular disease, stroke, retinopathy,
nephropathy, diabetic foot, and additional
symptomatic hypoglycemia events were nega-
tively associated with lower health utility score
by 0.007-0.118 (p < 0.001). Hypertension or
hyperlipidemia was associated with a decrease
in the score, but the association was not sig-
nificant (p > 0.05).

Most of the complications had similar effects
on the EQ-5D VAS score. Diabetic foot was
associated with greatest impairment as mea-
sured by a VAS reduction of 4.260 points
(p < 0.001).

DISCUSSION

To the best of our knowledge, this is the first
study that estimates the decrements in health
utility caused by complications among Chinese
patients with type 2 diabetes and ongoing oral
drug treatments. In our study population, the
most common complication was hypertension,
followed by hyperlipidemia, retinopathy, car-
diovascular disease, neuropathy, nephropathy,
stroke, and diabetic foot. All complications were
negatively associated with the EQ-5D. Diabetic
foot reduced the measured EQ-5D utility the
most, while hypertension was associated with
the greatest reduction in self-reported health
status among the study population. Patients
with more complications had lower EQ-5D
health utility score and VAS score. Age 60 years
or older, female sex, middle school or lower
education level, and 10 years or longer duration
of diagnosis were negatively associated with the
EQ-5D health utility score.

Our findings are consistent with previous
studies. In the UK, patients with type 2 diabetes
and kidney disorders had the greatest decline in
health utility, while in Sweden, patients with
type 2 diabetes and stroke had the greatest
decline in health utility [18]. Hypertension,
obesity, and dyslipidemia were found to be
highly prevalent among patients with type 2
diabetes receiving oral medications in a cross-
sectional study at outpatient clinics in Bangla-
desh [19]. Other complications were eye prob-
lems, followed by chronic kidney diseases and
cardiovascular diseases. While in our study we
focused on patients with type 2 diabetes and
ongoing oral drug treatments in outpatient
settings, the highest prevalent complication in
our study population was hypertension, fol-
lowed by hyperlipidemia and cardiovascular
disease. Obesity was not included in the ques-
tionnaire; thus, we did not evaluate the preva-
lence of obesity among the population. Zhang
et al. [20] also found that major diabetes com-
plications were associated with decreased
health-related quality of life in a USA-based
observational study of diabetes care in managed
care, complications including heart disease,
nonpainful diabetic neuropathy, congestive
heart failure, and painful neuropathy. Similar
findings to those of Zhang et al. were found in a
Singapore population, using the 36-item Short
Form (SF-36) health survey [21]. Complications
such as coronary heart disease, peripheral neu-
ropathy, and severe retinopathy were signifi-
cantly associated with lower physical
component scores. Other complications such as
stroke, blindness, and renal failure in our anal-
ysis were also found to be negatively associated
with health-related quality of life in an Aus-
tralian study [22].
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Table 2 EQ-5D health utility by demographic characteristics

EQ-5D health utility (range 0-1) EQ-5D VAS (range 0-100)
Mean SD p value Mean SD p value
Total 0.87 0.15 70.89 14.60
Age < 0.001 < 0.001
< 45 years old 0.92 0.09 73.06 14.36
46-59 years old 0.90 0.12 72.04 14.47
> 60 years old 0.83 0.18 69.40 14.62
Gender < 0.001 < 0.001
Male 0.88 0.14 71.76 14.42
Female 0.85 0.16 69.98 14.73
Education levels < 0.001 < 0.001
Bachelor and above 0.90 0.11 74.05 1391
High school 0.88 0.13 72.22 14.18
Middle school and below 0.84 0.18 63.80 14.81
Employment status < 0.001 < 0.001
Employed 0.92 0.09 74.01 14.00
Unemployed 0.82 0.20 67.15 1543
Retired 0.86 0.16 70.56 14.16
Students 0.92 0.06 80.28 13.47
Others 0.85 0.15 67.39 18.41
Monthly income < 0.001 < 0.001
Less than RMB 2000 0.85 0.17 69.30 14.78
RMB 2001-5000 0.89 0.13 72.85 14.04
RMB 5001-10,000 0.92 0.10 74.21 13.56
More than 10,000 0.92 0.09 77.70 14.70
BMI level 0.1188 0.9813
Normal/healthy (< 25 kg/m?) 0.87 0.15 70.86 1471
Overweight (25-30 kg/m?) 0.87 0.15 70.93 14.35
Obese (> 30 kg/m?) 0.85 0.18 7091 15.03
HbAIc level 0.010 0.002
Mild elevation (< 7%) 0.88 0.15 73.03 15.50
Moderate elevation (7-9%) 0.87 0.15 71.56 14.21
Severe elevation (> 9%) 0.86 0.16 69.48 14.54
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Table 3 Complication rates and decrements on EQ-5D scale

Complications N (%) EQ-5D health utility EQ-5D VAS

Mean (SD) p value Mean (SD) p value
Hypertension 3629 (51.25) 0.85 (0.17) < 0.001 69.79 (14.64) < 0.001
CVD 1296 (18.30) 0.81 (0.19) < 0.001 6832 (15.56) < 0.001
Hyperlipidemia 2046 (28.89) 0.85 (0.16) < 0.001 70.57 (15.36) 0.2414
Stroke 590 (8.33) 0.74 (0.24) < 0.001 6592 (15.91) < 0.001
Retinopathy 1341 (18.94) 0.81 (0.18) < 0.001 67.30 (15.55) < 0.001
Neuropathy 1048 (14.80) 0.81 (0.17) < 0.001 67.57 (16.12) < 0.001
Nephropathy 777 (10.97) 0.78 (0.20) < 0.001 66.08 (15.99) < 0.001
Diabetic foot 244 (3.45) 0.71 (0.23) < 0.001 6432 (16.32) < 0.001

CVD cardiovascular disease

As shown in Table 4, all the complications
had negative impacts on the EQ-5D utility and
self-reported health status among the study
population. However, when controlled for
other variables in the OLS regression (Table 4),
the impacts of hypertension and hyperlipi-
demia were not significant on the EQ-5D utility
and the self-reported health status. Further-
more, in our study population, hyperlipidemia
was found to be positively associated with the
EQ-5D VAS score. One possible reason is that
lacking information for durations of the com-
plications may lead to a biased estimator. For
example, one study estimating the impact of six
diabetes-related complications on quality of life
using multiple rounds of EQ-5D questionnaires
in diabetic patients in the UK found different
short-term and long-term impact of myocardial
infarction (MI) on quality of life [23]. Another
possible reason is that the interactions between
the complications may have an impact on the
quality of life, but they were not included in the
regression analysis. For example, macrovascular
complications, including coronary artery dis-
ease, myocardial infarction, stroke, congestive
heart failure, and peripheral vascular disease,
are well recognized with long-term hyperten-
sion. Microvascular complications, such as
retinopathy, nephropathy, and neuropathy, are
associated with hyperglycemia [24]. In addition,
among outpatients with type2 diabetes,
microvascular and macrovascular complications

also interact with somatic neuropathy [25].
Future study can consider including these
interactions when analyzing the impacts of
complications on health utility.

There are some limitations in our study. First,
the data we used was extracted from survey
questionnaires; self-reported information would
introduce information bias and recall bias, espe-
cially when it comes to diabetes duration or
duration of oral drug treatment. Second, our
study population included patients in outpatient
settings and it was difficult for patients to adhere
to lifestyle management or disease risk manage-
ment. Because it lacks medication adherence
monitoring, it may lead to the development of
complications and ineffective diabetes manage-
ment. Thus, without considering the medication
adherence of oral drug treatment among the
patients, the estimators may be biased. Third,
cardiovascular disease included in the question-
naire was broad, so we could not obtain an in-
depth understanding of impacts of specific car-
diovascular conditions, such as myocardial
infarction, ischemic heart disease, or heart fail-
ure, on health utility. Finally, there is a great
chance that the selected patients had a more
severe condition, such as having more compli-
cations or blood pressure that was not well con-
trolled. The estimated impacts of the
complications on the health utility may not be
representative of those patients with a more
stable health condition.
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A EQ-5D utility score, by number of complications

12

EQ-5D utility score
o o o
= o [

o
[

1 ' '
0 -

Number of complications

m No complication

®m 1 or 2 complications

m 3 or more complications

B EQ-5D VAS score, by number of complications

100.00

90.00

EQ-5D VAS score

20.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

Number of complications

® No complication

Fig. 1 a EQ-5D utility score by number of complications.
Average EQ-5D utility score and standard deviation (SD)
was classified by number of complications. Mean EQ-5D
utility scores are shown at the bottom, SDs are shown at
the top of each bar. EQ-5D utility score decreased with
increasing number of complications. b EQ-5D VAS score

B 1 or 2 complications

M 3 or more complications

by number of complications. Average EQ-5D VAS score
and standard deviation (SD) was classified by number of
complications. Mean EQ-SD VAS scores are shown at the
bottom, SDs are shown at the top of each bar. EQ-5D
VAS score decreased with increasing number of
complications
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Table 4 OLS regression for EQ-5D index

Variable EQ-5D health utility EQ-5D VAS
Coefficient  Standard error  p Coefficient ~ Standard error  p

Age (ref < 45 years old)

46-59 years old 0.003 0.006 0.580 0.461 0.569 0.418

> 60 years old - 0.034 0.006 < 0.001 - 0.502 0.599 0.402
Gender (ref = male)

Female - 0.016 0.003 < 0.001 - 0.530 0.353 0.134
Education level (ref = bachelor degree or higher)

High school - 0.008 0.005 0.119 - 1.470 0.496 0.003

Middle school or lower - 0.026 0.005 < 0.001 -3.898 0.487 < 0.001
Duration of TD2M (ref < 5 years)

6-9 years 0.002 0.004 0.597 0.078 0.422 0.853

> 10 years - 0.014 0.004 < 0.001 - 0.468 0.438 0.286
Hypertension (ref = no)

Yes - 0.007 0.004 0.046 - 0.567 0.363 0.119
Cardiovascular disease (ref = no)

Yes - 0.028 0.005 < 0.001 - 1.013 0.465 0.029
Stroke (ref = no)

Yes - 0.101 0.006 < 0.001 - 3.340 0.567 < 0.001
Retinopathy (ref = no)

Yes - 0.022 0.005 < 0.001 - 2.191 0.461 < 0.001
Nephropathy (ref = no)

Yes - 0.058 0.006 < 0.001 - 3283 0.567 < 0.001
Diabetic foot (ref = no)

Yes - 0.118 0.009 < 0.001 - 4.260 0.940 < 0.001
Symptomatic hypoglycemia (ref = 0 event)

Additional event - 0.007 0.002 < 0.001 - 0.281 0.197 0.153
Severe hypoglycemia (ref = 0 event)

Additional event - 0.008 0.004 0.049 - 1.507 0.397 < 0.001

CONCLUSIONS

Among patients with type?2 diabetes and
ongoing oral drug treatments, complications
and comorbidities have significant decrements

on health utility scores, especially among those
with diabetic foot, stroke, and nephropathy.
The disutility from each complication can be
used for future economic evaluations among
this population.
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