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Abstract

Aims To examine and compare health-related quality of

life (HRQoL) in people with previously known diabetes,

new screen-detected asymptomatic diabetes and people

without diabetes.

Methods HRQoL of 4,613 individuals who participated

in a population-based cross-sectional diabetes survey in

Qingdao, China, in 2009, was assessed using the 15D

instrument. A Tobit regression model to estimate the

effects of diabetes on HRQoL separate from effects of

other health determinants was constructed.

Results Among the surveyed population, 220 (4.8 %)

individuals had previously known diabetes and 531

(11.5 %) individuals had new screen-detected diabetes,

defined by fasting plasma glucose C7.0 mmol/l and/or 2-h

plasma glucose C11.1 mmol/l. The age-, gender-, and

BMI-adjusted mean 15D score of people without diabetes,

with new screen-detected diabetes, and previously known

diabetes was 0.975, 0.975, and 0.964, respectively, for

urban and 0.971, 0.972, and 0.960, respectively, for rural

participants. HRQoL overall and on all the dimensions

(p \ 0.05) except for hearing, eating, and speech was

worse in the people with previously known diabetes com-

pared to those with new screen-detected diabetes and those

without diabetes. Compared to people without diabetes,

people with new screen-detected diabetes were worse off

on the dimension of usual activities (p \ 0.05). After

adjusting for comorbid diseases and other confounders, the

impact of diabetes on reduced HRQoL was diminished.

Conclusion Health-related quality of life was impaired in

people with previously known diabetes who had co-morbid

conditions, but was largely unaltered in people with newly

detected asymptomatic diabetes as compared to people

without diabetes.

Keywords Health-related quality of life � 15D

instrument � Diabetes

Introduction

Health-related quality of life (HRQoL) is a multidimensional

concept, which measures the individual’s ‘‘total welfare’’

including physical, mental, and social functionality. It mea-

sures the burden of disease from the patients’ functionality

perspective including the subjective experience, instead of the
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traditional concept based on clinical outcomes of morbidity or

mortality. Several generic multiattribute utility systems, i.e.,

EQ-5D, SF-6D, HUI, and 15D, have been developed to assess

HRQoL, which enable comparison across different diseases

and help develop cost-utility analysis of interventions. The

15D instrument was developed in Finland and is the most

frequently used instrument by researchers there [1, 2]. It is also

considered a reasonable choice for economic analyses

involving type 2 diabetes patients [3].

Prevalence of type 2 diabetes is increasing rapidly in

China, and the proportion of undiagnosed diabetes is high

(50–80 % of the diabetes population) [4, 5]. Care of dia-

betes and its complications impose a heavy economic

burden on patients’ families, health care systems, and

national economies. Type 2 diabetes is associated with high

rates of mortality from co-morbid cardiovascular disease

and is the leading cause of blindness and renal failure

among adults [6]. Many studies have shown that people

with clinically diagnosed type 2 diabetes have worse

HRQoL than people without diabetes [7, 8], but whether

HRQoL is impaired in new screen-detected asymptomatic

diabetes has not been studied. The purpose of this study

was to examine the HRQoL in people with previously

known diabetes and new screen-detected asymptomatic

diabetes as compared to people without diabetes in a

population-based study in Qingdao, China.

Participants and methods

Study population

Between April 2009 and December 2011, a cross-sectional

population-based diabetes survey was conducted in three

urban districts (Shinan, Shibei, Sifang) and three rural

districts (Jiaonan, Huangdao, Jimo) in Qingdao, China.

Five communities (or villages) from each districts and

200–250 residents aged 35–74 years living in the targeted

communities for at least 5 years were selected through

random stratification proportional to the age and gender

distribution of the population. About 5,110 of the 7,612

randomly selected individuals invited for the study partic-

ipated in the survey, giving a response rate of 67.1 %. For

inclusion in the current data analysis, the following criteria

had to be satisfied: (1) previously confirmed known diag-

nosis of diabetes in spite of current blood glucose levels;

(2) availability of valid blood glucose values based on the

standard 2-h 75-g oral glucose tolerance test (OGTT)

performed during the survey; (3) valid and completed 15D

questionnaire; and (4) no data missing for the variables of

interest. A total of 4,613 individuals met the inclusion

criteria further reducing the sample size by 9.7 % (497 of

5,110).

All participants were interviewed by a trained survey

team consisting of doctors and nurses at the local survey

sites. Height and weight were measured with the partici-

pants wearing only light clothes and without shoes. In

surveys carried out in winter time, the weight of clothes

was reduced by around 1 or 2 kg from the measured weight

of individuals depending on the woolens they wore. The

body mass index (BMI) was calculated as weight in kilo-

grams divided by height in meters squared (kg/m2). Family

history of diabetes was defined as at least one first degree

relative having diabetes. Education was classified as C9 or

\9 school years. Personal monthly income was classified

as income C¥1,000/month or \¥999/month (¥: Chinese

Yuan, 1€ & 8.5¥). In our original questionnaire of survey,

there were six categories for personal monthly income: (1)

\¥300, (2) ¥300–¥599, (3) ¥600–¥999, (4) ¥1,000–

¥1,999), (5) ¥2,000–¥2,999, and (6) C¥3,000. ¥1,000–

¥1,999 per month is a median income category and arbi-

trarily chosen as a cutoff value to dichotomies study.

Smoking status was classified as current smokers (smoking

everyday) or non-smokers (including ex-smokers and

occasional smokers). Alcohol consumption status was

defined as regular drinkers or non-drinkers (including ex-

drinkers and occasional drinkers). All information was

recorded on standard paper-based questionnaires during the

interview.

After an overnight fast, all participants except those with

known diagnosis of diabetes underwent a standard 75-g

oral glucose tolerance test (OGTT). Plasma glucose was

determined by the glucose oxidase method, and fasting

plasma triglycerides, total, and high-density lipoprotein

cholesterol (HDL-C) were determined using the enzymatic

method.

Previously known diabetes was confirmed by an exam-

iner at the survey site based on the prior history of a

diagnosis of diabetes or receiving anti-diabetic treatment.

New screen-detected diabetes was defined as fasting

plasma glucose (FPG) C7.0 mmol/l and/or 2-h plasma

glucose (2hPG) C11.1 mmol/l among participants without

a prior history of diabetes. Non-diabetes was defined as

FPG \ 7.0 mmol/l and 2hPG \ 11.1 mmol/l. Newly

detected hypertension was defined as blood pressure C140/

90 mmHg, excluding individuals with a prior history of a

diagnosis of hypertension or receiving antihypertensive

treatment. Based on the criteria for dyslipidemia by the

European guidelines on cardiovascular disease prevention

(Version 2012) [9], elevated triglycerides (TG) were

defined as TG C 1.7 mmol/l. Reduced high-density lipo-

protein cholesterol (HDL-C) was defined as HDL-

C \ 1.0 mmol/l for men and \1.2 mmol/l for women.

Newly detected dyslipidemia was defined as elevated TG

and/or reduced HDL-C excluding individuals with a prior

history of dyslipidemia or lipid-lowering treatment.
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Impaired renal function was defined as a glomerular fil-

tration rate (GFR) \60 ml/min/1.73 m2. GFR was calcu-

lated using the formula:

GFRcockcroft ¼
ð140� ageÞ �mass ðkgÞ ½� 1:40 if female�

serum creatinine ðlmol=lÞ

Self-reported history of diseases including hypertension,

dyslipidemia, kidney disease, eye disease, and cardiovas-

cular disease were recorded separately to differentiate from

the same conditions identified through survey examination,

with the assumption that the impact of a self-reported

condition on HRQoL might be stronger than that of an

asymptomatic morbid condition of the same diagnosis.

HRQoL measurement

Health-related quality of life was measured using the

15D—a generic, multidimensional, self-assessment tool,

which can also be used in an interview—and proxy

administration setting [10]. It can be used both as a profile

and single index score measure. The 15D utility system

consists of 15 dimensions: mobility, vision, hearing,

breathing, sleeping, eating, speech, excretion, usual activ-

ities, mental function, discomfort and symptoms, depres-

sion, distress, vitality, and sexual activity. Each dimension

is divided into five ordinal levels, by which more or less the

attribute is distinguished. The single index score (15D

score), representing the overall HRQoL on a 0–1 scale

(1 = full health, 0 = being dead), is calculated from the

health state descriptive system using a set of population-

based preference or utility weights. Weight for each level

of each dimension is obtained by multiplying the level

value by the importance weight of the dimension at that

level. The level values on a 0–1 scale reflect the goodness

of the levels relative to no problems on the dimension and

to being dead. The importance weights summing up to

unity have been elicited earlier from representative popu-

lation samples.

The 15D questionnaire usually takes 5–10 min to com-

plete. A Chinese version of 15D questionnaire was devel-

oped in consultation with the 15D developer (Harri

Sintonen) and validated among Chinese individuals with a

range of glucose tolerance status before it was adminis-

trated to the survey participants.

The 15D questionnaire was interviewer-administrated to

all participants, and 78 % of participants (3,582/4,613)

completed the questionnaire without any missing answers.

Deriving the 15D score with the valuation algorithm

requires a response to each question (dimension). We used

the data imputation procedure to replace the missing data

in the remaining questionnaires, as recommended by the

15D instrument developer; with this procedure, the

probability of getting the level of the dependent variable

right is 70–80 % [11]. After replacing missing answers, all

the participants had completed 15D scores in the current

analysis.

Statistical and sensitivity analyses

A Tobit (censored regression) model [12] was constructed

to assess the effect of new screen-detected diabetes and

previously known diabetes, controlling for confounding

effects of age, gender, BMI, urban/rural residence, income,

education, smoking and drinking habit, and comorbid

conditions. The Tobit regression model is suitable for the

current analysis because of two reasons. First, the distri-

bution of the dependent variable (15D score) is skewed and

censored at 0 and 1. Second, 54.3 % of observations in our

study were at the upper limit of 1. The Tobit regression

model has superior performance in the analysis of contin-

uous measures of health status with a ceiling effect [12].

Modeling was performed with LIMDEP 8.0 econometric

software.

The mean 15D score between the two groups was

compared using independent samples T-test. Differences

between the groups in other categorical variables were

tested with the Pearson Chi-square test, and continuous

variable was tested with one-way analysis of variance

(ANOVA) and post hoc multiple comparisons based on the

least significant difference (L-S-D), with statistical signif-

icance defined as a two-tailed p value \0.05. All statistics

were performed using PASW statistics (version 18.0.2,

Chicago: SPSS Inc.; April 2, 2010).

To ascertain that the results were not biased because of

the 15D data imputation in some cases with incomplete

questionnaires, a sensitivity analysis was performed to

evaluate the HRQoL of individuals who had fully com-

pleted the 15D questionnaire. We also compared the

characteristics of excluded and included participants to

check whether the inclusion criteria had introduced any

selection bias.

Results

Among 4,613 participants, 220 (4.8 %) individuals had

previously known diabetes and 531 (11.5 %) individuals

had new screen-detected diabetes. Participants with dia-

betes were older and more frequently had a positive family

history of diabetes and related comorbidities than people

without diabetes. Hypertension and dyslipidemia were the

most common comorbid conditions. The socio-economic

status was better among urban participants than rural
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participants. After adjusting for age, gender, and BMI

using the Tobit model, the mean 15D score of people

without diabetes, with new screen-detected diabetes, and

previously known diabetes was 0.975, 0.975, and 0.964,

respectively, for urban and 0.971, 0.972, and 0.960,

respectively, for rural participants (Table 1). There was no

statistically significant difference in HRQoL between

urban and rural participants (p [ 0.05).

As expected, the 15D score declined with age. The mean

15D score was significantly lower for people with previ-

ously known diabetes than for people without diabetes in

the age group of 66–75 years in urban and in the age

C56 years in rural (p \ 0.05) (Table 2). People with pre-

viously known diabetes had a relatively lower HRQoL

compared to those with new screen-detected diabetes and

without diabetes on all the dimensions (p \ 0.05) except

for hearing, eating, and speech (Fig. 1). There was no

significant difference in the mean 15D score between

people without diabetes and with new screen-detected

diabetes (p [ 0.05) in all age groups, except that people

with new screen-detected diabetes had lower scores on the

dimension of usual activities (p \ 0.05) (Fig. 1).

In univariate Tobit analysis, the mean 15D score of

people with diabetes was impaired, but the impact was

diminished after adjustment for comorbid diseases and

other confounders (Table 3). Gender, urban/rural resi-

dence, BMI, drinking habit, hypertension, and dyslipidemia

identified through survey examination were not signifi-

cantly associated with HRQoL in this population and were

not entered into the final multivariate model. Self-reported

Table 1 Characteristics of

participants among the 2009

population-based survey in

Qingdao, China, stratified by

diabetes status and regions

Data are mean (standard deviation)

or percentage

TG triglycerides, HDL-C high-

density lipoprotein cholesterol, GFR

glomerular filtration rate
a p \ 0.05 between people with

new screen-detected diabetes and

without diabetes
b p \ 0.05 between people with

previously known diabetes and

without diabetes
c p \ 0.05 between people with

previously known diabetes and new

screen-detected diabetes
d With missing

Urban Rural

Without

diabetes

New screen-

detected

diabetes

Previously

known

diabetes

Without

diabetes

New screen-

detected

diabetes

Previously

known

diabetes

No. 1,097 (81.7) 132 (9.8) 114 (8.5) 2,765 (84.6) 399 (12.2) 106 (3.2)

Age (years) 53 (10.2) 59 (10.4)a 60 (9.2)b 51 (10.5) 58 (10.8)a 59 (9.8)b

Men (%) 30.7 34.8 39.5 42.7 49.6a 21.7b,c

Family history of

diabetes (%)

18.0 18.2 40.4b,c 5.2 11.8a 19.8b,c

School year C9 years

(%)

93.2 80.3a 87.7b 46.9 34.8a 22.6b,c

Income C¥1,000/month

(%)

71.7 75.0 73.7 17.0 13.3 2.8b,c

Current smoking (%)

Men 40.9 47.8 44.4 62.3 64.6 47.8

Women 1.2 0 0 5.1 6.5 7.2

Current drinking (%)

Men 36.5 37.0 22.2b 39.9 56.1a 30.4c

Women 1.4 3.5 1.4 0.5 1.5 0

BMI C 30 kg/m2 (%) 9.1 18.9a 10.5 7.2 10.0a 13.2b

Fasting plasma glucose

(mmol/l)

5.4 (0.5) 7.3 (1.6)a 9.3 (3.1)b,c 5.6 (0.6) 7.5 (2.3)a 10.7 (4.2)b,c

2-h plasma glucose

(mmol/l)d
6.5 (1.6) 12.7 (3.0)a 12.2 (5.6)b 6.6 (1.7) 12.3 (4.4)a 8.1 (3.0)b,c

Screen-detected

hypertension (%)

26.4 39.4a 21.9c 32.5 49.1a 35.8c

Screen-detected

dyslipidemia (%)

32.4 46.2a 33.3c 23.7 34.6a 36.8b

TG (mmol/l) 1.6 (1.1) 2.1 (1.6)a 2.1 (1.6)b 1.3 (1.0) 1.9 (2.1)a 2.8 (3.2)b,c

HDL-C (mmol/l)

Men 1.4 (0.4) 1.4 (0.3) 1.4 (0.3) 1.7 (0.4) 1.8 (0.5)a 1.5 (0.3)b,c

Women 1.7 (0.4) 1.6 (0.4)a 1.6 (0.4)b 1.7 (0.4) 1.6 (0.3)a 1.5 (0.3)b

GFR \ 60 ml/min/1.73 m2 (%) 0.8 3.0a 2.6 2.0 3.5 1.9

Prior history of diseases

Hypertension (%) 20.1 28.8a 49.1b,c 8.6 16.8a 35.8b,c

Dyslipidemia (%) 9.7 8.3 35.1b,c 1.2 2.8a 10.5b,c

Kidney disease (%) 1.1 0 5.3b,c 0.8 0.8 2.8b

Eye disease (%) 3.7 3.8 14.0b,c 1.3 3.0a 3.8b

Cardiovascular disease (%) 10.2 12.9 36.0b,c 3.4 6.5a 17.0b,c
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history of dyslipidemia (b coefficient -0.009), kidney

disease (-0.020), eye disease (-0.011), and cardiovascular

disease (-0.010) remained in the final model and were

negatively associated with the HRQoL score (p \ 0.01,

all). Aging, low education, and low income also reduced

the HRQoL (Table 3).

Sensitivity analysis

The completion rate of 15D questionnaire ranged from

98.8 % in age group of 34–45 years to 42.6 % in age group

of 66–75 years. Younger people tended to answer the 15D

questionnaire more completely than older people. As

expected, people with complete initial answers had lower

prevalence of previously known diabetes (3.8 vs. 8.2 %,

p \ 0.001), new screen-detected diabetes (9.7 vs. 17.7 %,

p \ 0.001), and other co-morbidities than those who had

missing answers, but did not differ in gender distribution,

mean BMI, smoking, and drinking status. Before data

imputation, the age-, gender-, and BMI-adjusted mean of

15D score in people without diabetes, with new screen-

detected diabetes, and with previously known diabetes was

0.969, 0.969, and 0.955, respectively, for the urban par-

ticipants and 0.970, 0.969, and 0.956, respectively, for the

rural participants. The mean of 15D score with and without

imputation was quite similar.

To ascertain if the inclusion criteria had introduced

selection bias, we compared the baseline characteristics of

individuals excluded and included from the final data

analysis. The individuals who met the strict inclusion cri-

teria were not different from those who did not meet the

criteria with regard to mean age, gender, BMI, fasting

capillary blood glucose, and prevalence of all the other

comorbidities, so the results were unlikely to be biased by

the inclusion criteria applied in the study.

Discussion

To our knowledge, this is the first large population study

using preference-based instrument to investigate differ-

ences in HRQoL in people without diabetes, with new

screen-detected, and previously known diabetes in China.

Little was known from previous studies whether the

HRQoL begins to diminish among asymptomatic people

with undetected diabetes.

Although there are no comparable studies in China, our

findings are consistent with previous studies describing the

burden of previously known diabetes on HRQoL and newly

diagnosed diabetes in some dimensions. A study using the

Nottingham Health Profile instrument to evaluate HRQoL

among 259 Finns aged 73 or older found that people with

previously known diabetes had worse HRQoL than sub-

jects with undiagnosed diabetes or prediabetes. The

HRQoL was similar in undiagnosed diabetes, prediabetes,

and normal glucose tolerance groups [13]. Another popu-

lation-based cross-sectional study in Western Finland

Table 2 Mean (SD) of 15D score and number of case among the participants stratified by diabetes status, regions, and age groups

Age group Without diabetes No. New screen-detected

diabetes

No. Previously known

diabetes

No.

Urban

34–45 0.981 (0.035) 286 0.995 (0.013) 15 0.975 (0.055) 7

46–55 0.977 (0.042) 382 0.969 (0.077) 29 0.961 (0.062) 30

56–65 0.971 (0.052) 294 0.963 (0.065) 45 0.966 (0.058) 44

66–75 0.955 (0.064) 135 0.937 (0.080) 43 0.914 (0.084)a 33

Alld 0.975 (0.066) 1,097 0.975 (0.057) 132 0.964 (0.053)a 114

p \ 0.001c p \ 0.01c p \ 0.01c

Rural

34–45 0.990 (0.028) 1,064 0.992 (0.019) 57 0.977 (0.040) 11

46–55 0.977 (0.045) 820 0.979 (0.054) 114 0.968 (0.044) 29

56–65 0.954 (0.062) 561 0.956 (0.058) 103 0.913 (0.098)a,b 34

66–75 0.928 (0.073) 320 0.922 (0.092) 125 0.898 (0.108)a 32

Alld 0.971 (0.053) 2,765 0.972 (0.060) 399 0.960 (0.051)a,b 106

p \ 0.001c p \ 0.001c p \ 0.01c

a p \ 0.05 between people with previously known diabetes and without diabetes
b p \ 0.05 between people with previously known diabetes and new screen-detected diabetes
c p for the trend across the age groups
d Estimated mean(SD) using Tobit model adjusted for age, gender, and BMI
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conducted among the healthy individuals aged 45–70

found that newly diagnosed diabetes impaired HRQoL on

three of eight dimensions (general health, physical func-

tioning, and emotional role limitation) of SF-36 compared

to subjects with normal glucose tolerance [14]. Two

studies from Australia (AusDiab) have shown that pre-

viously diagnosed diabetes is associated with a reduced

HRQoL on each dimension of the SF-36, but the associ-

ation is attenuated after adjustment for age, gender, BMI,

and treatment for hypertension and lipid abnormalities.

Among those with newly diagnosed diabetes detected by

OGTT, HRQoL was also reduced on some dimensions of

the SF-36 [15, 16].

People with long-standing type 2 diabetes are more likely

to have history of comorbid diseases compared to people

with screen-detected diabetes and those without diabetes.

Our study found that self-reported symptomatic comorbid

conditions such as cardiovascular disease, kidney disease,

and eye disease had a strong negative impact on HRQoL.

Hypertension and dyslipidemia were very common in the

citizen of Qingdao as shown in this study and in our previous

studies [17, 18]. Most of the people with hypertension and/

or dyslipidemia were asymptomatic and unaware of their

conditions before the survey. These people’s daily life and

activities were not affected by these hitherto undiagnosed

comorbid conditions. They considered themselves as heal-

thy as the others without these conditions. These findings are

also consistent with previous studies which show that the

presence of comorbid conditions such as heart disease or

stroke leads to lower HRQoL scores compared to type 2

diabetes alone [19], and people suffering from diabetes and

hypertension had similar HRQoL as people with diabetes

without comorbidities [20]. Self-reported symptomatic

comorbid conditions were more strongly associated with

lower quality of life than asymptomatic conditions [21].

Chronic long-term drug consumption, frequent visits to

doctor, and dietary restrictions may affect these people’s

quality of life as much as the consequence of the disease

itself. The overall mean of HRQoL score was not different

between people without diabetes and people with new

screen-detected asymptomatic diabetes; however, the mean

usual activity score was lower in the latter, probably due to

the clustering and prior presence of obesity, hypertension,

dyslipidemia, etc., with asymptomatic and as yet undetected

hyperglycemia.

Numerous social-demographic factors and culture/eth-

nicity differences influence the HRQoL. Education and

income were associated with HRQoL in our study. Poor

quality of life is likely to be associated with low education

or low income, and it may also increase the likelihood of

developing type 2 diabetes [22]. Type 2 diabetes may cause

poor quality of life and may impose a heavy economic

burden leading to poverty. Many studies have suggested

that Chinese individuals consider their health quality sub-

jectively better [23, 24]. In our study population with a

mean age of 52 years, the mean 15D score was 0.969 and

54.3 % of population reported full health. In a represen-

tative Finnish population sample, whose mean age was

53 years, the mean 15D score was 0.910 with only 15 %

respondents reporting full health [25]. The difference does

not necessarily mean that the general health of Chinese

people is objectively much better than that of Finns. The

0.860

0.880

0.900

0.920

0.940

0.960

0.980

1.000

Without diabetes New screen detected diabetes Previously known diabetes

Fig. 1 The 15D profiles of

participants stratified by

diabetes status, estimated mean

using Tobit model adjusted for

age, gender, and BMI.

*p [ 0.05 between people with

previously known diabetes and

new screen-detected diabetes/

without diabetes. ?p \ 0.05

between people with new

screen-detected diabetes and

without diabetes
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differences in culture, expectations, interpretation of life

and happiness, living standard and environment, access to

medical care and other social circumstances influence the

perceptions of health.

Strengths and weaknesses of various statistical approa-

ches used to model censored HRQoL score have been

evaluated and discussed over recent years [13, 26, 27]. The

Tobit regression model is a frequently used tool for mod-

eling censored variables. The censored least absolute

deviations (CLAD) regression has been proposed as a

robust alternative. In our study, both approaches were

compared and the results showed they have a good

agreement. Another study used both Tobit and CLAD

regression to investigate the impact of 29 chronic condi-

tions on HRQoL measured by the 15D instrument. The

estimates of regression coefficient of the two models were

similar, and the differences did not exceed the minimal

clinically important change of 0.03 [25].

The response rate of our survey was 67.1 %; non-par-

ticipants were slightly younger (50 vs. 52 years old) and

more men (52 vs. 40 %) than the participants. There was no

large difference in urban/rural distribution between partic-

ipants and non-participants (72 % of participants vs. 73 %

of non-participants from rural areas). Given the large sample

size, and a random cluster sampling approach including both

rural and urban areas, our study population is fairly repre-

sentative of the population of Qingdao, China, and the

results may be applicable to other parts of China with similar

socio-economic status. In the 15D questionnaire, we con-

sidered answers ‘‘do not know’’ as missing. Most missing

data occurred on the dimension of sexual activity, and dis-

cussing sexual activity is cultural taboo in China. In addi-

tion, a relatively high proportion of the elderly people could

not complete the 15D questionnaire due to lower education

and poor understanding of the questions.

Our study was cross-sectional in design. Whether a new

diagnosis of diabetes can have a negative impact on indi-

viduals’ perception of their well-being over the years after

screening is still unknown in China. Whether screen

diagnosis and early detection and better care will prevent

inevitable deterioration in HRQoL can only be answered

through a longitudinal study, which evaluates the changes

in HRQoL over time among the people with new screen

diagnosed diabetes compared to people without diabetes.

Conclusion

HRQoL was impaired in people with previously known

diabetes who had co-morbid conditions, but was largely

unaltered in people with newly detected asymptomatic

diabetes as compared to people without diabetes.
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Table 3 Univariate and multivariate associations of diabetes and

other factors with 15D score in Tobit model

Variables Univariate

coefficienta
p value Multivariate

coefficienta
p value

Constant 0.497

New screen-detected

diabetes (vs. non-

diabetes)

-0.010 \0.001 0.001 0.754

Previously known

diabetes (vs.

non-diabetes)

-0.022 \0.001 -0.005 0.089

Age (year) -0.002 \0.001 -0.001 \0.001

Women (vs. men) -0.002 0.096

Rural (vs. urban) -0.0001 0.964

BMI (kg/m2) -0.0001 0.629

School year C9

(vs. \9 years)

0.020 \0.001 0.005 0.002

Income C¥1,000

(vs. \¥999/month)

0.009 \0.001 0.007 \0.001

Smoking (vs.

non-smoking)

0.004 0.010 0.004 0.010

Drinking (vs.

non-drinking)

0.003 0.120

Newly detected

hypertension

0.001 0.591

Newly detected

dyslipidemia

-0.002 0.217

GFR \ 60 (vs.

C60 ml/min/

1.73 m2)

-0.033 \0.001 -0.003 0.440

Prior history of

diseases

Hypertension -0.020 \0.001 -0.004 0.065

Dyslipidemia -0.019 \0.001 -0.009 0.008

Kidney disease -0.031 \0.001 -0.020 0.001

Eye disease -0.036 \0.001 -0.011 0.005

Cardiovascular

disease

-0.029 \0.001 -0.010 0.001

Sigma (disturbance standard deviation) in multivariate model =

0.088
a Coefficient derived from marginal effect (partial derivates)
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