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Purpose: The aim of this study was to investigate health-related quality of life (HRQoL) in 

patients with diabetic foot problems and compare the HRQoL between diabetic patients with: 

1) diabetic foot problems (DF), including diabetic foot ulcer (DFU) or amputation (AMPU); 2) 

other diabetic complications (COM), such as diabetic retinopathy (DR), end-stage renal disease 

(ESRD), or coronary artery disease (CAD); and 3) no diabetic complication (CON).

Patients and methods: A total of 254 diabetic patients were studied in a cross-sectional 

setting. HRQoL was evaluated using Thai version of the Euro Quality of Life Questionnaire 

(EuroQoL), with five dimensions and five-level scale (EQ-5D-5L). Utility scores were calculated 

using time trade-off methods.

Results: A total of 141 patients in the DF group (98 DFU and 43 AMPU groups), 82 in 

the COM group (27 DR, 28 ESRD, and 27 CAD groups), and 31 in the CON group were 

interviewed. The mean age was 63.2±12.1 years, body mass index was 24.9±4.7 kg/m2, mean 

hemoglobin A1c was 7.7±2.1%, duration of diabetes was 13.1±9.9 years, and the mean util-

ity scores were 0.799±0.25. After having DF, 21% of patients had lost their jobs. The COM 

group had lower utility scores than the CON group. Among the diabetic complications, the 

DF group had the lowest mean utility scores as compared to the COM and CON groups 

(0.703±0.28 in the DF group, 0.903±0.15 in the COM group, and 0.961±0.06 in the CON 

group, P<0.01). There was no difference in the mean utility scores between DFU and AMPU 

groups. Patients in the DF group reported moderate-to-severe problem in all dimensions 

more than the other groups.

Conclusion: DF have the greatest negative impact on HRQoL. Therefore, diabetic foot care 

should be emphasized in clinical practice to prevent foot complications.
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Introduction
Diabetes mellitus is the second most common cause of non-communicable diseases in 

Thailand.1 Complications from diabetes result in both lower quality of life and higher 

cost of treatment. Data from Thai Ministry of Public Health in 2014 showed that 

diabetes was the first leading cause of burden of disease in females.2 One of the most 

common diabetic-related complications is the diabetic foot problem. This complication, 

caused by peripheral arterial disease or peripheral neuropathy, brings about poor ulcer 

healing, infection, or even leg amputation. Health-related quality of life (HRQoL) is 

adversely affected by diabetic foot problems in all dimensions, especially mobility. 

Until now, there is a paucity of data on the effects of foot ulcers on HRQoL in diabetic 

patients. In previous studies, HRQoL of patients with diabetic foot problems was higher 
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in the patients treated with minor foot amputation than the 

patients with ongoing foot ulcers.3–5 However, according to 

many doctors and patients, amputation seems to be worse and 

should be the last therapeutic option.6 Moreover, the cost of 

amputation is higher than the cost of ulcer dressing. In Siriraj 

Hospital, Thailand, the average cost per inpatient stay for 

lower limb amputations was 80,000 THB during 2002–2004.7 

The cost of ulcer dressing varied based on the type of ulcer 

and the dressing techniques. On average, the cost of diabetic 

foot ulcer treatment was increased by 88% as compared to 

diabetic patients without any complications.8 To the best of 

our knowledge, no studies have been conducted on the qual-

ity of life in patients with diabetic foot compared to other 

diabetic complications in Thailand. The result of this study 

may be useful for future cost-effectiveness analysis research.

We used the Euro Quality of Life Questionnaire ( EuroQoL),9 

which was a standardized measure of health status developed 

by the Euro Quality of Life Group in order to provide a simple 

and generic measure of health for clinical and economic 

appraisal. Five-level EuroQol five-dimension questionnaire 

(EQ-5D-5L), the latest version, was used in this study. This 

questionnaire was recommended for the cost utility analysis 

of new interventions and treatments by many international 

institutes, for example, the National Institution for Clinical 

Excellence of the United Kingdom, the US panel on cost-

effectiveness in Health and Medicine of the United States, and 

Canadian Coordinating Office for Health Technology Assess-

ment (CCOHTA) of Canada.10,11 Therefore, this study was 

conducted to investigate HRQoL, using EQ-5D-5L in patients 

with diabetic foot problems, and compare the HRQoL between 

diabetic patients with 1) diabetic foot problems, including 

diabetic foot ulcer or amputation; 2) other diabetic complica-

tions such as diabetic retinopathy, end-stage renal disease, 

or coronary artery disease; and 3) no diabetic complication.

Patients and methods
Patients
Diabetic patients aged ≥18 years, who had been followed up 

at a diabetic clinic, a foot clinic, a dressing room, or a laser 

eye surgery clinic, Siriraj Hospital, Thailand, during Janu-

ary 2014 to September 2016, were randomly recruited. We 

excluded patients with ulcers from causes other than diabetic 

foot ulcer, for example, ulcer after a motor vehicle accident 

or malignant ulcer. We classified the patients into three major 

groups as follows:

1. Diabetic patients who have diabetic foot problems (DF 

group) were divided into the following two subgroups:

•	 Diabetic patients who have received amputation (AMPU 

group) were divided into the following subgroups accord-

ing to the level of amputation:

	 Below ankle amputation

	 Above ankle amputation

•	 Diabetic foot ulcer (DFU group) was divided according 

to the University of Texas diabetic wound classification 

into the following four subgroups:

	 Clean wound (non-ischemic, non-infected ulcer)

	 Non-ischemic, infected ulcer

	 Ischemic, non-infected ulcer

	 Ischemic, infected ulcer

2. Diabetic patients with other diabetic complications (COM 

group) were divided into the following three subgroups:

•	 Diabetic retinopathy (DR group): including severe non-

proliferative DR and proliferative DR groups

•	 End-stage renal disease (ESRD group): patients requiring 

renal replacement therapy (RRT) or kidney transplanta-

tion (KT)

•	 Coronary artery disease (CAD group): patients with a 

history of acute coronary syndrome or who underwent 

percutaneous coronary artery intervention and coronary 

artery bypass graft

3. Diabetic patients without diabetic complications (CON 

group) were recruited to serve as a control group.

This study was approved by the Siriraj Institutional Review 

Board. All participants provided written informed consent 

for study participation before enrolling in the study.

Study protocol
After patients signed the consent, they answered the Thai ver-

sion of EQ-5D-5L questionnaire by themselves, which took 

around 15 minutes to complete. For those who have reading 

problem, the investigator, face to face, read the question for 

them. Each patient was allowed to take time to answer the 

questionnaire. To provide further background information 

about the patients, some additional questions about living 

conditions were included in the questionnaire.

Questionnaire
EQ-5D-5L was used in this study and was verified by the 

Health Intervention and Technology Assessment Program 

(HiTAP) that Thai version of EQ-5D-5L can be used to evalu-

ate health status in Thai population.12 EQ-5D-5L assesses 

health status across five dimensions including mobility, self-

care, usual activities, pain/discomfort, and anxiety/depression. 

Each dimension has five response levels including no prob-
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lems, slight problems, moderate problems, severe problems, 

and extreme problems. After each patient answered the ques-

tionnaire, the EQ-5D-5L health status was converted to utility 

value. The utility value was the respondents’ own assessment 

of their health status. It was derived by using country-specific 

time-trade-off (TTO) model as shown in Figure 1.

The program to calculate the utility value can be down-

loaded from the HiTAP website: http://www.hitap.net/

documents/89762.12 The utility value ranges from –1 to 1. 

The value of 1 meant that the respondents assess their health 

status as good health. The value of <1 meant that their health 

status was very poor.

Statistical analyses
Statistical analyses were performed using SPSS version 18.0 

for Windows. The primary outcome was the comparison of 

mean utility scores between the DF, COM, and CON groups. 

The secondary outcome was the comparison of mean utility 

scores between DF, DR, ESRD, CAD, and CON groups. Data 

were presented as mean ±	SD, median (range), or percentage 

as appropriate. Comparison between groups was tested by 

one-way analysis of variance (ANOVA). For all analyses, a 

P<0.05 was considered to be statistically significant.

Results
Two hundred and fifty-four diabetic patients were randomly 

recruited in this cross-sectional study. Of them, 141 patients 

(55.5%) had diabetic foot problems (DF group), 82 patients 

(32.3%) had other diabetic complications (COM group), and 

31 patients (12.2%) had no diabetic complications  (CON 

group) as shown in Figure 2.

Demographic and clinical characteristics are shown in 

Table 1. The mean age of patients was 63.2±12.1 years (range 

24–92 years), the body mass index (BMI) was 24.9±4.7 kg/

m2, the mean hemoglobin A1c (HbA1C) was 7.7±2.1%, and 

the duration of diabetes was 13.1±9.9 years. There was no 

difference in age, BMI, HbA1C, the duration of diabetes, and 

diabetes treatment regimens between each group. There were 

more male patients in the DF and COM groups than in the 

Figure 1 The time-trade-off model calculates the utility score.
Notes: If respondents were living with the health state, each one of them has t years 
to live. To live in full health, they need to give up some life years to live for a shorter 
period. X is the number of years of life expected to be lived in full health.

Time-trade-off

Value

Full health

Health state

Dead Years

Score = x/t

x t

Figure 2 The number of patients in each group.
Abbreviations: CAD, coronary artery disease; DR, diabetic retinopathy; ESRD, end-stage renal disease.
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82 With other diabetic-
related complications

(COM)

31 Without
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ischemic
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CON group. All of the patients in the DF group had type 2 

diabetes, whereas those in COM and CON groups had 3% 

of type 1 diabetes and 6% of other types of diabetes, respec-

tively. In the DF group, only 30% could walk independently, 

~50% had to use walking gait, and 20% could not walk. 

After having diabetic foot problems, 21% of patients were 

unemployed (6 of 43 patients in the AMPU group and 23 of 

98 patients in the DFU group). One patient in the DFU group 

had to change his career. All other participants in COM or 

CON groups still worked as before having diabetic-related 

complications or diabetes.

The primary outcome of this study was the comparison 

of the utility values between the DF, COM, and CON groups. 

The mean utility scores of all the patients were 0.799±0.25 

(range 0.7–1.000, 95% CI 0.768–0.830). The higher utility 

score reflects the better quality of life. The DF group had 

the least mean utility score, followed by COM and CON 

groups, as shown in Figure 3. Those without any diabetic 

complication had the highest utility score, which implies 

that they had a good quality of life. The mean utility score 

of each subgroup is shown in Table S1.

The secondary outcome of this study was to compare the 

utility scores between the DF, DR, ESRD, CAD, and CON 

groups. Patients with diabetic foot problem had the least 

mean utility score as compared to other complications. The 

mean utility scores of the DR, ESRD, CAD, and CON groups 

were not statistically different as shown in Figure 4. Patients 

with diabetic foot problems reported moderate-to-extreme 

problem in each dimension more than patients with other 

complications and those without complication as shown in 

Figure 5. The only dimension having negative impact on 

patients with diabetic foot problems less than patients with 

ESRD was anxiety and depression. Comparing the utility 

score among patients with diabetic foot problems, there 

was no difference in the utility score between diabetic foot 

ulcer and post amputation (Figure 6A). Quality of life was 

not significantly different in patients who had amputation, 

either below or above knee amputation (Figure 6B). Among 

patients with diabetic foot ulcer, those with ischemic ulcer, 

either infected or non-infected, had the lowest utility value 

as compared to those without ischemic ulcer (Figure 6C). 

Considering the effect of weight bearing status on the qual-

ity of life, patients with non-weight-bearing had the worst 

quality of life than other groups (Figure 7). Diabetic foot was 

Table 1 Baseline characteristics of patients

Total (N=254) DF (N=141) COM (N=82) CON (N=31) P-value

Age, years 63 (24–92) 64 (43–92) 62 (24–92) 60 (25–83) 0.08
Male, % 47 54 43 26 0.03
BMI, kg/m2 24.9 (15.8–45.1) 24.7 (15.8–45) 25.0 (17.4–36.6) 25.8 (17.3–36.6) 0.67
Duration of DM, years 13.1 (0–50) 13.4 (1–74) 14.7 (0–50) 9.7 (1–27) 0.18
Nonsmoker, % 74 75 79 87 0.08
HbA1c, % 7.7 (4.6–14.6) 7.9 (5–17.6) 7.7 (4.6–14.7) 7.5 (5.8–13.7) 0.14
LDL-C, mg/dL 89 (42–251) 89 (44–186) 88 (42–251) 90 (53–182) 0.98
Weight bearing status, %

Full-weight 55 30 82 94 <0.001
Partial-weight 32 50 17 6
Non-weight 13 20 1 0

Occupation after diagnosed diabetic complications, %
Not having a career 61 62 66 60 <0.001
Unemployed 11 21 0 0
Changed job 0.4 1 0 0
Working as before 21 21 34 40

Note: Data presented as mean (range) or percentage.
Abbreviations: BMI, body mass index; COM, other diabetic complications; CON, control; DM, diabetes mellitus; HbA1c, hemoglobin A1c; LDL-C, low-density lipoprotein 
cholesterol; DF, diabetic foot.

Figure 3 The utility value in the DF, COM, and CON groups.
Notes: The DF group had the least mean utility score, followed by COM and CON 
groups. *Statistically significant.
Abbreviations: COM, other diabetic complications; CON, control; DF, diabetic 
foot.

DF
0.50

0.75 0.703

0.933

*
*
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further defined according to the duration of the problems: 

acute, <6 months, and chronic, ≥6 months. No patients with 

chronic major amputation were included in our study due to 

loss to follow-up. Patients with chronic ulcer had the highest 

utility value followed by patients with acute major amputation 

and then patients with acute ulcer, but there was no statistical 

significance (Figure 8).

Discussion
Diabetic foot problems had the greatest negative impact on 

HRQoL. In this study, it has been shown that all dimensions of 

HRQoL were greatly impaired in patients with diabetic foot 

problems as compared to those with other diabetic-related 

complications. HRQoL in patients treated by amputation 

and those with current diabetic foot ulcers was not different 

even though the mean utility score in patients with diabetic 

foot ulcer was lower than that in patients who underwent 

amputation, but this difference did not reach statistical sig-

nificance. Among patients with diabetic foot problem, those 

who had weight-bearing problems and those with ischemic 

diabetic foot ulcer showed a significant impact on the quality 

of life. Pain from ischemia, dependent status after inability 

to walk, difficulties from daily ulcer dressing at the hospital, 

and unemployment stress may be the major causes of lower 

quality of life among patients with diabetic foot problem. 

Quality of life in patients with chronic diabetic foot problems 

was slightly better than that in patients with acute problems. 

Despite having diabetic foot ulcer for a long time, the patients 

still had poor quality of life. The factors impeding patient 

adaptation to diabetic foot ulcer should be searched for. Pre-

vious  studies5,13,14 have shown that the mean utility score in 

patients with diabetic foot problem was ~0.7, which is similar 

to this study. HRQoL in patients with diabetic foot ulcer in 

Figure 4 The utility value in DF, DR, ESRD, CAD, and CON groups.
Notes: Patients with diabetic foot problem had the least mean utility score as 
compared to other complications. The mean utility score among patients with DR, 
ESRD, CAD, and CON groups were not statistically different. *Statistically significant.
Abbreviations: CAD, coronary artery disease; CON, control; DF, diabetic foot; 
DR, diabetic retinopathy; ESRD, end-stage renal disease.

0.50
DF DR ESRD CAD CAN

0.75 0.703

0.898 0.889

0.961
0.924

*
*

*
*

1.00
Utility value

Figure 5 Percentage of patients in DF, DR, ESRD, CAD, and CON groups with moderate-to-extreme problem in each dimension.
Note: Patients with diabetic foot problems reported moderate-to-extreme problem in each dimension more than patients with other complications and those without 
complication.
Abbreviations: DF, diabetic foot; DR, diabetic retinopathy; ESRD, end-stage renal disease; CAD, coronary artery disease; CON, control.
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this study was equal to patients with foot amputation, and this 

result is consistent with the result from the Eurodiale study,15 

which has shown that minor amputation was not associated 

with a negative impact on HRQoL in patients with diabetic 

foot ulcers. However, HRQoL in patients with diabetic foot 

ulcer in this study was slightly lower than the results from 

previous studies.5,13,14 The reason for this difference still has 

no explanation; we hypothesized that pain or discomfort 

 during wound dressing or the difficulties in coming to hospital 

every day for wound dressing might be the reason.

Figure 6 Comparison of the mean utility values among patients with diabetic foot problems.
Notes: (A) Between post amputation and diabetic foot ulcer; (B) between below and above knee amputation, and (C) between those diabetic foot ulcers. There was no 
difference in the utility score between diabetic foot ulcer and post amputation. Quality of life was not significantly different in patients who had amputation, either below or 
above knee. Among patients with diabetic foot ulcer, those with ischemic ulcer, either infected or non-infected, had the lowest utility value as compared to those without 
ischemic ulcer. *Statistically significant.
Abbreviations: AMPU, amputation; DFU, diabetic foot ulcer.
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Despite high prevalence of diabetic foot problems, 

which was ~40% in our previous study,16 only 16% of 

patients received annual foot examination. Moreover, 

patients with diabetic foot problems also had either 

neglected or inappropriately cared for their ulcers,17 which 

lead to worse outcomes. The cost for diabetic foot treatment 

was higher than the cost for other complications.18 Diabetic 

foot problems can be prevented by simple measures such 

as examining the foot at least once a year, recognizing the 

foot with a high level of risk, educating the patient and 

Figure 7 Comparison of the mean utility values among patients with diabetic foot problems with different weight-bearing statuses.
Notes: Patients with non-weight bearing had the worst quality of life than other groups. *Statistically significant.
Abbreviation: DFU, diabetic foot ulcer.
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family about preventive foot care and adapted shoes, and 

emphasizing the appropriate diabetic foot care in clinical 

practice to prevent diabetic foot problems, which will result 

in the reduction of the cost of treatment and improve the 

quality of life in those patients.

The limitation of our study was relatively small sample 

sizes in DR, ESRD, and CAD groups, and therefore, there 

was no difference in the HRQoL between those with other 

diabetic complications as compared to those without diabetic 

complications. The other limitation of this study was the use 

of only a single generic instrument which was designed to be 

applicable across a wide range of populations, but not specific 

to diabetic population, which might lead to bias.

Conclusion
Diabetic foot problems had the most negative impact on qual-

ity of life. Foot care and foot assessment should be promoted 

for preventing diabetic foot problems.
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Figure 8 Comparison of the mean utility values among patients with acute major amputation, acute ulcer, and chronic ulcer.
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Table S1 The mean utility scores of 10 subgroups

Patient groups n (%) Mean utility score SD Range 95% CI

DF 141 (55.5) 0.703 0.28 0.007–1.000 0.656–0.750
AMPU 43 (30.5) 0.754 0.030–1.000 0.673–0.835
Below ankle AMPU 15 (5.9) 0.823 0.139–1.000 0.699–0.946
Above ankle AMPU 28 (11) 0.717 0.030–1.000 0.608–0.826

DFU 98 (69.5) 0.681 0.007–1.000 0.623–0.738
Clean wound 24 (9.4) 0.817 0.320–1.000 0.739–0.891
Non-ischemic, infected ulcer 25 (9.8) 0.813 0.221–1.000 0.723–0.897
Ischemic, non-infected ulcer 25 (9.8) 0.534 0.151–1.000 0.428–0.644
Ischemic, infected ulcer 24 (9.4) 0.559 0.007–1.000 0.427–0.684

COM 0.903 0.043–1.000 0.870–0.937
DR 27 (10.6) 0.924 0.658–1.000 0.884–0.963
ESRD 28 (11) 0.898 0.19 0.043–1.000 0.823–0.973
CAD 27 (10.6) 0.889 0.15 0.439–1.000 0.823–0.948

CON 31 (12.2) 0.961 0.06 0.767–1.000 0.939–0.981

Abbreviations: AMPU, amputation; CAD, coronary artery disease; COM, other diabetic complications; CON, control; DFU, diabetic foot ulcer; DF, diabetic foot; DR, 
diabetic retinopathy; ESRD, end stage renal disease.
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