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Abstract

Chronic wounds commonly decrease patients’ quality of life. Understanding
how chronic wounds impact a patient's health-related quality of life (HRQoL)
is important for healthcare service delivery and treatment management. This
study explored HRQoL among patients suffering from chronic wounds and
investigated associations with patients' socio-demographics and wound charac-
teristics. Two hundred and thirty-three patients across six primary care clinics
were assessed and responded to a survey that collected information on socio-
demographic, wound characteristics, and HRQoL using the EQ-5D-5L instru-
ment. Data were analysed by descriptive statistics and generalised linear
models. The mean age of patients was 61.2 (SD: 14.6) years; 68.2% were males;
and 61.8% were of Chinese origin. Arterial ulcers had the greatest negative
impact on HRQoL related to mobility, self-care, pain/discomfort and anxiety/
depression, and the lowest VAS mean score 62.31 (SD: 28.3; range: 0-100) indi-
cating the worst health. HRQoL related to mobility was significantly associated
with age (f = 0.008, P < .001), non-Chinese ethnicity (# = 0.25, P = .001),
mixed ulcers (f = —0.41, P = .022), atypical hard-to-heal wounds (f = —0.38,
P = .021), wounds with low (8 = 0.24, P = .044) to moderate (f = 0.29,
P = .018) exudate level, and a wound duration >6 months (5 = 0.19, P = .033).
The findings can be used to improve healthcare delivery for patients with
chronic wound to optimise their HRQoL.
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« chronic wounds commonly decrease patients’ quality of life. Understanding
how chronic wounds impact HRQoL is important for healthcare service
delivery and treatment management
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« this study explored HRQoL among primary care patients’ suffering from
chronic wounds and investigated associations with patients’ socio-
demographics and wound characteristics
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1 | INTRODUCTION

Chronic or hard-to-heal wounds are commonly defined
as wounds that have not reduced in size by more than
40% to 50%" or healed within 1 month.>* The global prev-
alence of chronic wounds is estimated at 1.51 to 2.21 per
1000 population,* and the incidence is expected to rise
with ageing populations worldwide.” Chronic wounds
may have different aetiologies and are commonly classi-
fied in the categories of diabetic foot ulcers (DFUs),
wounds related to peripheral arterial disease, venous leg
ulcers, pressure injuries (PIs),6 and atypical hard-to-heal
wounds (AHHW).”® Healing of chronic wounds depends
on several complex biological factors and wound care
regimens.”'® However, even after a chronic wound heals
up to 40% of DFUs'! and 69% of venous leg ulcers'? may
recur within 1 year.

Chronic wounds are associated with significant physi-
cal, emotional, and economic burdens,'® both at an indi-
vidual'**® and societal level.'®*® Heath-related quality of
life (HRQoL) is a patient-reported outcome that presents
the patient's own perception of well-being'® and reflects
the total impact of health and illness on the individual.*
HRQoL is decreased in chronic wound patients since
wounds often cause physical problems, impaired mobil-
ity, social distress, pain, depression, and restricted life-
style.'>!32"25 Understanding the factors that contribute
to HRQoL in patients with chronic wounds can guide the
identification of patients in whom further support may
improve their quality of life outcomes.">?' Assessing
HRQoL in patients with chronic conditions is increas-
ingly important as it provides valuable knowledge that
can be used to highlight and develop interventions to
assist patients to achieve the best possible patient out-
comes and HRQoL.*

HRQoL is a complex multidimensional concept related
to physical function, psychological state, psychosocial life
and physical symptoms, which enables an understanding
of the general health and health status.’® Instruments
developed to collect data on HRQoL can either be disease
specific or generic. There are several disease-specific
instruments developed for wound patients,>’ such as the

pared to other wound aetiologies. Chronic wound duration and the level of
exudate impacted HRQoL related to mobility

« the findings can be used to improve health care delivery for patients with
chronic wounds to optimise their quality of life

Cardiff Wound Impact Schedule, Wiirzburg Wound Score
and Freiburg Life Quality Assessment.”*>° Generic
HRQoL instruments collect data that is not specific to a
disease or condition and can be applied to any
population,'®*' which have the advantage that HRQoL
can be compared across different disease groups.**

In Singapore, the incidence of chronic wound has
increased exponentially over the past two decades and is
expected to raise further due to a rapidly ageing popula-
tion and growing prevalence of chronic conditions, such
as diabetes.’ The increased prevalence of chronic wounds
in Singapore has generated a significant clinical and eco-
nomic burden related to extended wound care services
and healthcare costs at both a hospital and primary care
level.> There is limited knowledge about the factors asso-
ciated with HRQoL for patients with chronic wound
treated in primary care. This study therefore aimed at
exploring HRQoL and associations with patients’ socio-
demographic and wound characteristics in a multi-ethnic
primary care population.

2 | MATERIALS AND METHODS

2.1 | Study design and participants

This population-based cross-sectional study explored
associations between HRQoL, clinical wound characteris-
tics and socio-demographic in patients with chronic
wounds that were treated in primary care in Singapore.
Patients were recruited between March and April 2018
from six general primary care clinics. Included patients
had to receive wound care at the primary care clinic for a
wound that was chronic (not healed within 1 month), be
21 years of age or older or have a Legally Authorised Rep-
resentative that could give consent for their participation
in the study. Patients with malignant and surgical
wounds that were healing by primary intention were
excluded. All patients with chronic wounds who visited
the participating primary care clinics for wound care dur-
ing the recruitment period were assessed by their attend-
ing nurses for eligibility on their treatment day. Eligible
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patients were invited to participate in the study and intro-
duced to research assistants who provided information
about the study.

2.2 | Instruments and outcome
measures

A pre-developed Wound Care Inventory Questionnaire
including wound management, healthcare service
utilisation and the instrument was used to obtain data on
patient socio-demographic, specific clinical wound infor-
mation, healthcare service use, medical history and
patient-reported HRQoL. The questionnaire was inspired
by the Client Socio-Demographic and Service Receipt
Inventory>* and developed in close collaboration with
wound care experts and clinicians to collect data relevant
for patients receiving wound care in Singapore. Patients
were administered the survey to fill in the non-clinical
sections (eg, socio-demographic data and the HRQoL
instrument) after they had received their wound care at
the clinics. The survey was either self-administered or
filled in with the aid of the research assistants. Patients
were offered to sit in a designated area at the clinics that
offered more privacy while filling in the survey.

2.2.1 | Health-related quality of life

The generic and validated instrument EQ-5D-5L* is self-
reported by patients and consists of two parts: a descriptive
system and a visual analogue scale (VAS). The descriptive
system contains questions relating to five domains of health,
namely, mobility, self-care, usual activities, pain/discomfort
and anxiety/depression. There are five levels to each ques-
tion ranging from ‘no problems’, ‘slight problems’, ‘moder-
ate problems’, ‘severe problems’ to ‘extreme problems’ or
‘unable to’. The VAS is a 20 cm long vertical line that
ranges from ‘worst imaginative health state’ set at 0 to ‘best
imaginable health state’ set at 100, where respondents rate
their current health status. EQ-5D-5L was available in all
language versions for which the instrument is validated in
Singapore (English, Mandarin, Malay and Tamil).

2.2.2 | Wound characteristics

Wound characteristics and other medical data were
extracted from the patients’ medical record at the primary
care clinics. Wounds were classified as venous ulcers, arte-
rial ulcers, mixed (arterial and venous) ulcers, DFUs and
atypical hard-to-heal wounds, which were those chronic
wounds that presented atypical clinical features and did
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not fall into a typical wound category, that is, venous, arte-
rial, mixed, pressure injury or DFU""® and failed to heal
following a normal healing trajectory. Pressure injuries,
sinus wounds and wounds with unclear aetiology were
categorised as ‘others’ due to the small number of patients
that suffered from those wound types. For patients with
more than one wound, only the wound assessed as the
most severe, was described.

Trained registered nurses ascertained wound charac-
teristics in accordance with medical records and institu-
tional wound management guidelines. This included
wound aetiology, wound size, wound exudate level,
wound bed appearance and wound infection. Wound size
was recorded in square centimetres (cm?). Appearance of
wound bed referred to the percentage of wound bed tis-
sue including necrotic, granulating, sloughy and
epithelialising. Wound exudate level was assessed based
on wound exudate score and reported as ‘none’, ‘low’,
‘moderate’ and ‘heavy’.>** Wound infection referred to
wounds that were treated with oral antibiotics. Other
wound variables included wound duration, number of
wounds, wound location and dressing frequency.

2.3 | Ethical considerations

The study was approved by the Institutional Review
Board of Nanyang Technological University (IRB-
2017-05-020-02) and the National Healthcare Group
Domain Specific Review Board (2017/01159). Written
and verbal information about the study was provided to
participants, and they were informed that participation
was voluntary. Signed informed consent from partici-
pants was obtained prior to participation in the survey.

2.4 | Data analysis

Descriptive statistics are reported with mean and stan-
dard deviation (SD) for continuous variables, and cate-
gorical variables are reported with frequencies with
proportions. Kolmogorov-Smirnov and Shapiro-Wilk
tests were used to assess the normality of continuous
variables. Furthermore, as HRQoL variables were
measured on nonlinear, ordinary linear regression with
log-transformation is not appropriate due to the
‘retransformation bias’.?” Therefore, generalised linear
model (GLM) with gamma family log link function was
used to explore association between socio-demographic
and wound-related factors with HRQoL outcome vari-
ables. The modified Park test was used to select the
appropriate family within the GLM approach using
the most likely appropriate variance function. The
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TABLE 1 Socio-demographic and clinical characteristics of

study participants
n (%) / mean
Patient characteristics (SD) (n = 233)
Age (years) (mean (SD)) 61.2 (14.6)
Gender
Female 74 (31.8)
Male 159 (68.2)
Ethnicity
Chinese 144 (61.8)
Malay 34 (14.6)
Indian 51(21.9)
Others 4(1.7)
Employment status
Employed full-time/part-time/ 109 (46.8)
self-employed
Retired 77 (33.1)
Unemployed/ students/ 47 (20.17)
housewife
Accommodation
1-3 room public housing flats 78 (33.5)
4-5 room public housing flats 137 (58.8)
Others 18 (7.7)
Number of comorbidities
0 38 (16.3)
1-2 102 (43.8)
>3 93 (39.9)
Comorbidities
Autoimmune disease 1(0.4)
Cerebro-vascular accident 15(6.4)
COPD 1(0.4)
Deep venous thrombosis 3(1.3)
Diabetes mellitus 143 (61.4)
Gout 13 (5.6)
Heart disease 50 (21.5)
Hypertension 106 (45.5)
Kidney disease 69 (29.6)
Osteoarthritis 18 (7.7)
Peripheral vascular disease 59 (24.9)
Rheumatoid arthritis 2(0.9)

Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard
deviation.

estimated coefficient (A) from the modified Park test indi-
cated that a gamma family was appropriate (A value close
to 2 indicates Gamma family).”” Regression coefficients
with corresponding standard errors (SE) are reported. A

TABLE 2
wounds

Wound aetiology characteristics (n = 233)

Wound aetiology

Venous ulcer
Arterial ulcer
Mixed ulcer
DFU

AHHW
Othersa

No of wound(s)

1

[\

3

Location of most serious wound

Head or neck
Arms

Chest
Abdomen

Back

Sacrum

Hip

Upper leg/groin
Lower leg/ankle
Foot

Others

Wound size (cm?)

<2
%=
6-10
11-25
>25

Not applicable

Appearance of wound bed

Necrotic
Granulating
Sloughy
Epithelialising
Fungating

Exudate level

Low
Medium

High

Wound duration

4-6 weeks

6 weeks to <3 months

Wound aetiology and characteristics of chronic

n (%)

24 (10.3)
13 (5.6)
18 (7.7)
78 (33.5)
80 (34.3)
20 (8.6)

164 (70.4)
55 (23.6)
14 (6.0)

9(3.9)
2(0.9)

14 (6.0)
14 (6.0)
3(1.3)
1(0.4)
8(34)
77 (33.1)
94 (40.3)
11 (4.7)

108 (46.4)
57 (24.5)
33(14.2)
19 (8.2)

8(3.4)
8(34)

8(34)
204 (87.6)
85 (36.5)
58 (24.9)

1(0.4)

132 (56.7)
75 (32.2)
6 (2.6)

65 (27.9)
57 (24.5)
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range of goodness-of-fit measures was used to assess the
fitting of the model such as deviance distribution, correla-
tion between observed and predicted outcome, and link
test for model adequacy. Co-linearity and interactions
between predictors and outcomes were controlled for
when necessary. All statistical analyses were performed by
using Stata software version 16.1 (StataCorp, College

TABLE 2 (Continued)

Wound aetiology characteristics (n = 233) n (%)
3 months to <6 months 46 (19.7)
6 months to 1 year 29 (12.5)
1-5 years 29 (12.5)
>5 years 7 (3.0)

Recurrent wound 43 (18.5)

Infected wound 112 (48.1)

Abbreviations: AHHW, atypical hard-to-heal wounds; DFU, diabetic foot
ulcers.

#Others refer to pressure injuries, sinus wounds and wounds with unclear
aetiology.

P WiLEy-L ¢

Station, Texas). A two-tailed P-value <.05 was considered
statistically significant for the analysis.

3 | RESULTS

3.1 | Demographic and clinical
characteristics of patients with chronic
wounds

A total of 233 patients participated in the study (Table 1).
The mean age of patients was 61.2 + 14.6 years and
68.2% of the sample were males. Chinese (61.8%) was the
most common ethnicity, and almost half of the study
population were either full-time, part-time or self-
employed. Most patients lived in 4 to 5 room (58.5%) and
1 to 3 room (33.5%) HDB (public housing) flats. In the
sample, 43.8% had 1 to 2 comorbidities and 39.9% had
more than two comorbidities. The majority of patients
(61.3%) were diagnosed with diabetes. A little less than
half of the sample suffered from hypertension. Almost
one-third of participants had kidney disease.

Mobility Self-care Usual activities
53.5 73.6 76.1
25.8 14.5 12.6
Male 13.2 75 5.7
| | 44 | 25 | 13
] 31 ] 19 44
55.4 71.6 73.0
20.3 18.9 18.9
Female 12.2 6.8 6.8
| 6.8 | 14
| | 54 [] 27
T T T I T T T T I T T T T
0 20 40 60 0 20 40 60 80 0 20 40 60 80
Pain/discomfort Anxiety/depression
| 52.8 | 65.4
29.6 22.0
Male 11.3 7.5
L ‘ 50 13 :l No problems l:] Slight problems
J 1.3 :I 3.8 I:] Moderate problems \ Severe problems
| 541 I 66.2 E Extreme problems
33.8 21.6
Female 8.1 8.1
| 4.1 | 1.4
1] 27
T T T I T T T T
0 20 40 60 0 20 40 60 80
% cases % cases
FIGURE 1 Distribution of health-related quality of life responses across genders assessed with EQ-5D-5L questionnaire
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TABLE 3 EQ-5D-5L frequencies and proportions reported by domain and level of problem (n = 233)
Mobility Self-care Usual activities  Pain/discomfort Anxiety/
n (%) n (%) n (%) n (%) depression n (%)
No problems 127 (54.4) 169 (72.6) 174 (74.6) 125 (53.5) 153 (65.8)
Any problems (slight, moderate, severe 106 (45.6) 64 (27.4) 60 (25.6) 109 (46.5) 80 (34.2)
and extreme problems)
Total 233 (100) 233 (100) 233 (100) 233 (100) 233 (100)

TABLE 4 HRQoL EQ-5D-5L scores and VAS scores according to wound aetiology, wound exudate level and wound duration (n = 233)
HRQoL EQ-5D and VAS
Usual Pain/ Anxiety/
Mobility  Self-care  activities discomfort depression VAS score
Parameters Mean (SD)
Wound aetiology
Venous ulcer (n = 24) 1.79 (1.14)  1.33(0.70)  1.25(0.53) 1.96 (1.00) 1.54 (1.02) 73.96 (20.54)
Arterial ulcer (n = 13) 2.23(1.17) 1.92(1.38) 1.46(0.97) 2.00 (1.22) 1.69 (0.95) 62.31 (28.33)
Mixed ulcer (n = 18) 1.61 (0.85) 1.44(0.98) 1.33(0.69) 1.67 (0.91) 1.33 (0.97) 77.50 (11.91)
DFU (n = 78) 2.00(1.14) 1.50(0.99) 1.50s (1.03) 1.56 (0.77) 1.60 (0.90) 74.38 (16.93)
AHHW (n = 80) 1.51 (0.83) 1.35(0.64) 1.40(0.85) 1.68 (0.92) 1.55 (1.02) 74.60 (18.83)
Others (n = 20) 2.15(1.60) 1.40(0.82) 1.50 (1.05) 1.75 (0.91) 1.45 (0.76) 72.00 (13.51)
Wound exudate level
Low (n = 132) 1.78 (1.11) 1.44(0.92) 1.44 (0.95) 1.72 (0.86) 1.52 (0.93) 74.66 (19.05)
Medium (n = 75) 1.93(1.03) 1.48(0.83) 1.40(0.84) 1.71 (0.93) 1.63 (0.98) 73.40 (18.45)
High (n = 6) 1.83(0.75) 1.67(1.03) 1.33(0.82) 1.67 (0.82) 1.50 (0.84) 68.33 (17.22)
Wound duration
4-6 weeks (n = 65) 1.62(0.90) 1.54(0.95) 1.51(1.00) 1.60 (0.81) 1.48 (0.75) 75.77 (13.47)
6 weeks to <3 months 1.82(1.10) 1.35(0.79) 1.42(1.02) 1.68 (1.07) 1.54 (0.98) 67.81 (23.04)
(n=157)
3 months to <6 months 1.74 (1.00) 1.48 (0.89) 1.46(0.94) 1.70 (0.87) 1.43 (0.86) 75.87 (18.11)
(n = 46)
6 months to 1 year (n = 29) 2.24(1.46) 1.45(091) 1.31(0.60) 2.07 (0.84) 1.62 (1.08) 73.62 (17.82)
1-5 years (n = 29) 1.90 (1.05) 1.41(0.87) 1.31(0.60) 1.55 (0.74) 1.62 (0.94) 77.93 (13.98)
Any others (n = 7) 1.71 (1.50) 1.14(0.38) 1.43(0.79) 1.57 (1.13) 243 (1.81) 73.57 (25.61)
Overall 1.81(1.09) 1.44(0.87) 1.42(0.90) 1.69 (0.90) 1.55 (0.95) 73.78 (18.27)

Note: HRQoL was assessed with EQ-5D-5L, higher scores indicate greater impact; VAS: lower scores indicate greater impact.
Abbreviations: AHHW, atypical hard-to-heal wounds; DFU, diabetic foot ulcers; HRQoL EQ-5D, health-related quality of life 5 domains; SD, standard
deviation; VAS, visual analogue scale.

3.2 | Wound aetiology and
characteristics of chronic wounds

Patients with AHHW (34.3%) and DFU (33.5%) made up
two-thirds of the study population. Most patients (70.4%)
had only one wound. The majority of the wounds were

located to the foot (40.3%) or lower leg (33.0%). Nearly
half of the wounds (46.4%) were small (<2 cm?). The
main bulk of wounds (87.6%) appeared granulating and
approximately one-third had medium (32.2%) or high
(2.6%) exudate levels. More than half of the wounds had
a duration shorter than 6 months. Less than every fifth
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wound (18.5%) was a recurrent wound. Nearly half
(48.1%) of the wounds were infected. Chronic wound
aetiologies and characteristics are presented in Table 2.

3.3 | EQ-5D-5L distribution across
genders, frequencies and proportions
reported by domains and level of problems

There was no difference in the overall response pattern
of HRQoL outcomes between male and female partici-
pants (Figure 1). More than half of the patients
reported ‘no problems’ across all five domains. Most
patients perceived ‘slight/moderate/severe/extreme
problems’ for HRQoL related to the domains mobility
and pain/discomfort compared to the other three
domains (Table 3).

3.4 | HRQoL scores according to wound
aetiology, wound exudate level and wound
duration

Table 4 shows HRQoL EQ-5D-5L and VAS mean scores
according to wound aetiology, wound exudate level and
wound duration in which the domain mobility had the
lowest overall mean score 1.81 (SD: 1.09; range: 0-5)
across all domains indicating the greatest impact. There
was a variation between different wound aetiologies in
which arterial ulcers had the highest mean scores for
HRQoL related to mobility 2.23 (SD:1.17; range: 0-5),
self-care 1.92 (SD: 1.38; range: 0-5), pain/discomfort
2.00 (SD: 1.22; range: 0-5) and anxiety/depression 1.69
(SD: 0.95; range: 0-5), and the lowest VAS mean score
62.31 (SD: 28.3; range: 0-100), indicating the greatest
negative impact on HRQoL compared to other wound
aetiologies. Mean HRQoL scores also varied between
different exudate levels in which patients with medium
to high levels of wound exudate had greater mean scores
with mobility and self-care and having lower mean VAS
score compared to a low level of wound exudate. A vari-
ation between different wound durations and HRQoL
was also found in which the lowest mean score of
HRQoL related to mobility 2.24 (SD: 1.46; range: 0-5)
and pain/discomfort 2.07 (SD: 0.84; range: 0-5) and indi-
cated the lowest perceived HRQoL among patients with
a wound duration between 6 months to 1-year, while
the lowest VAS mean score 67.81 (SD: 23.04; range:
0-100) was for wound durations of 6 weeks to 3 months,
which also was the duration displaying the greatest neg-
ative impact on HRQoL.

3.5 | Factors associated with HRQoL
outcomes

Factors associated with HRQoL by EQ-5D-5L domain and
VAS-score are presented in Table 5 as regression coeffi-
cients with 95% CIs. The coefficients quantify the size and
the direction of the impact when other variables included
in the model are controlled for. Age had a positive impact
on HRQoL related to mobility (f = 0.008, P = .001), but a
negative impact in relation to usual activities (f = —0.009,
P = .001). Non-Chinese ethnicity implied a negative
impact on HRQoL in the domains of mobility (f = 0.25,
P = .001), self-care (f = 0.15, P = .046) and anxiety/
depression (f = 0.18, P = .025) when other factors were
controlled for. Mixed ulcers and AHHWSs were the aetiol-
ogies that impacted HRQoL related to mobility the least,
p = —041, P = .022 and f = —0.38, P = .021, respectively.
A wound duration over 6 months had the greatest negative
impact on HRQoL related to mobility (f = 0.19, P = .033),
while a duration of 6 weeks to 3 months was most nega-
tively impacted according to the VAS score (f = —0.105,
P = .031). Wound size was shown to be non-significant
related to HRQoL independently of domain and VAS
scores. Wound exudate, particularly low ( = 0.24,
P = .044) to medium (f = 0.29, 0.018) levels, had a clear
negative impact on HRQoL related to mobility.

4 | DISCUSSION

The mean age 61.2 (SD: 4.6) of the patients with chronic
wound in this study is similar to previous studies from
Germany (65.3 years, SD: 14.8)*® and Brazil (average
61.0 years).”® However, it is lower than the reported age
in an earlier study conducted in Singapore (median
74, IQR 63-84), which obtained data from a nationwide
administrative claims database including admissions
from all levels of care to public and private acute care
hospitals.” The lower age of the participants in our study
compared to in the above-mentioned Singaporean study
may be because our study only recruited patients in pri-
mary care. Hence, participants in our study may be in
better health states compared to patients with chronic
wounds in hospitals and nursing homes.

Age was negatively associated with HRQoL related to
usual activities (f = —0.009, P = .001). This finding is in
alignment with a hospital setting study from
Saudi Arabia, which reported that age affected HRQoL,
particularly for physical functions in patients with
DFUs.* The finding is also supported by a recent Ger-
man study of chronic wound patients from three



ZHU ET AL.

university hospitals and one foot care centre, which
found a significant negative correlation between the total
Wound-QoL score and age in patients with arterial leg
ulcers.*’ However, findings from a Swedish study from a
specialist wound centre on patients with venous leg
ulcers did not find a correlation between age and
HRQoL* and neither did a mixed aetiologies chronic
wound study from three outpatient settings and one hos-
pital setting in Brazil.*®* A possible explanation for this
could be attributed to variations in patients’ mean age
between the studies, where the present study has a rela-
tively low mean age that possibly affected HRQoL less
compared to a sample with a high mean age over
70 years, as HRQoL generally declines by age. The differ-
ences between the findings from the present study and
the other studies may also be related to the use of various
HRQoL instruments.

We also found that most participants in the present
study were employed either full-time, part-time or self-
employed. This is rather unusual as patients with chronic
wounds most frequently reported lower HRQoL in the
domains related to physical functioning'® and most
patients with chronic wounds are retired.***> This may
indicate that chronic wound patients treated in primary
care are younger compared to those in hospitals in
Singapore.>*

The most common wound aetiologies in the present
study were atypical hard-to-heal wounds and DFUs. This dif-
fers to other chronic wound studies from Singapore** and
China,” which showed that pressure injuries were most
prevalent. A plausible explanation for this could be that those
studies reported the prevalence of wounds from inpatient set-
tings, where patients may be bed bound to a higher extent,
whereas this primary care setting study included patients that
are ambulant and more independent.>>>*

Our results showed that the overall response pattern
of HRQoL outcomes was similar across male and female
participants. This finding is different from a recent study,
which assessed HRQoL for patients with chronic wounds
with Wound-QoL tool and found that the overall QoL
scores for male were higher than female.*' However, the
finding is in accordance with a study from China, which
assessed HRQoL with SF-36 tool and reported no differ-
ence in the overall responses to HRQoL outcomes
between male and female participants.** This could possi-
bly be attributed to cultural norms and beliefs which may
contribute to differences in self-reported health status,
particularly in patients with chronic wound conditions.
For the present study, response patterns for women and
men were similar to the findings in the Chinese sample**
but different from the German sample.*' Further studies
in a Singaporean context are needed to explore relatable
aspects more comprehensively.

P WiLEy-L

Arterial ulcers had the greatest impact on HRQoL
related to four of five dimensions of health compared to
other wound aetiologies. Furthermore, arterial ulcer also
had the lowest VAS mean score 62.31 (SD: 28.3; range:
0-100) indicating the greatest negative impact on HRQoL
among all wound categories. This finding is consistent
with another study where patients with arterial ulcers
had the lowest quality of life when compared to other
types of leg ulcers.*® A study from Poland reported that
patients with arterial ulcers had increased risk of sleep
disturbances and pain.*” A systematic review on quality
of life in patients with arterial ulcers and DFU also con-
cluded that patients with arterial ulcers suffered more
from pain and restrictions related to their physical and
social life compared to other chronic wounds.*®

The present study did not find that wound size was
associated with HRQoL in any domain nor for the VAS
score, even though wound size has been associated with
HRQoL in previous studies for patients with venous leg
ulcers® and other chronic wound aetiologies.** This
could potentially be explained by the fact that most par-
ticipants in the current study presented with rather small
wound sizes (<2 cm?) compared to wounds in other stud-
ies.*** The finding in the current study is consistent
with other studies from Sweden** and Spain® including
patients with large wound sizes that did not find any
association between ulcer size and HRQoL.

This study found that a low to moderate level of
wound exudate was negatively associated with HRQoL
related to mobility, but not associated with any other
domain or the VAS score. A previous study found that
the quality (ie, characteristics and odour) of exudate
rather than quantity (ie, amount) of exudate was associ-
ated with HRQoL in patients with chronic wounds.** A
systematic review from year 2018 also reported that
odour and exudate characteristics affected HRQoL nega-
tively in patients with venous leg ulcers related to sleep,
mobility and mood.”

A wound duration longer than 6 months was nega-
tively associated with HRQoL for the domain mobility,
and the lowest VAS score was associated with a wound
duration between 6 weeks and 3 months in the current
study. These findings are different from a small Swedish
study (n = 50), which did not find any associations
between HRQoL and wound duration for primary care
patients with venous leg ulcer.** However, wound dura-
tion has been associated with HRQoL in other primary
care studies that assessed patients with chronic wounds
in Brazil (n = 170)* and patients with venous leg ulcer
in Canada (n = 424).** Given that the findings of the
large studies**® show that longer duration yielded lower
HRQoL, a possible plausible explanation for the negative
association between wound duration and HRQoL in the
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current study could be attributed to a positively overrated
HRQoL by patients with chronic wounds longer than
6 months.

HRQoL related to mobility was impacted for patients
with mixed ulcers and atypical hard-to-heal wounds. The
findings from recent studies from primary care in
Brazil*® and a Spanish study found that the ‘physical
symptoms and daily living’ and ‘domestic activities’
domain were the least affected domains in patients with
chronic wound and venous leg ulcer.”® A 2019 systematic
review found that patients with chronic wounds most fre-
quently reported lower HRQoL in the domains related to
physical functioning.

Limitations for this study include that patients were
recruited from non-specialised wound clinics. Hence, some
patients with wounds that may be less severe are more
likely to be treated there rather than in specialised wound
clinics, where more complicated wound patients may be
treated. This could possibly reduce the generalisability of
our findings. The study findings also showed that the
majority of the patients with chronic wound reported ‘no
problems’ indicating a better health state. A positively
overrated HRQoL with more ‘no problem’ could be due to
ceiling effects of the EQ-5D-5L instrument. This may influ-
ence the precision of calculating the true health state. Also,
a generic and wound-specific instrument could have been
used for better sensitivity, but that would have disabled us
to compare the findings to other patient groups.

This study assessed HRQoL and characteristics of
chronic wounds in primary care patients in Singapore.
The findings revealed that HRQoL was most impacted
for patients suffering from arterial ulcers compared to
other wound aetiologies. Patients with non-Chinese eth-
nicity perceived greater impact on HRQoL compared to
other ethnicities. The duration of the chronic wound and
the level of exudate impact HRQoL related to mobility.
The findings can be used to improve health care delivery
for patients with chronic wound to optimise their
HRQoL. This could, for example, be done by targeting
areas in which patients experience the lowest HRQoL
and provide treatments to alleviate problems related to
that specific domain of health.
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