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The cost of venous leg ulcers in a Singapore 
tertiary hospital: an explorative study

Background
Venous leg ulcers (VLU) are chronic wounds that occur 
on the lower extremities as a result of vein valve reflux or 
venous obstruction1. The prevalence of VLU is estimated 
to be between 0.05–2% in the United States (US)2,3, which 
is reportedly similar to the rate of heart failures3. In Europe, 
the prevalence rate was estimated to be between 3–10% in 
the acute setting and 1–11% in the community setting4. In a 
recent study in Australia, it was reported that 400,000 people 
were treated for VLU in the year 2010 alone5, whereas, in 
Singapore, it was estimated that 15 per 100,000 people 
experienced venous-related wound conditions among the 
general population in 20176. When looking at people aged 

50 years and above, this number increases to 38 per 
100,000 people6. However, there are no other published VLU 
incidence rates around south-east Asia for comparison.

Risk factors for VLU

Across studies, old age is a consistent and significant risk 
factor for VLU7–9. This is due to changes in the structural 
and mechanical properties in the vascular wall that cause 
arteries to lose their elasticity and compliance in the older 
population10. In addition, a person’s skin undergoes a variety 
of changes with age which affect the healing process of 
wounds10. Therefore, as the ageing population increases, 
the prevalence of VLU is also expected to increase11. Other 
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common factors that have a role in the development of 
VLU include obesity, family history, nephrosis, deep vein 
reflux, deep vein thrombosis, low physical activity, previous 
injuries, and hypertension7–9,12,13. Other less common but 
significant risk factors in the formation of VLU are varicose 
veins and multiple pregnancies12. However, in terms of 
pathophysiology, venous hypertension has been identified 
as the sole factor that causes chronic venous insufficiency 
and VLU14. Untreated venous hypertension results in oedema 
of the limb and chronic reperfusion injury14. These changes 
lead to characteristics of venous insufficiency such as aches, 
heaviness of limbs, itching, pigmentation and, ultimately, in 
VLU9,14.

Treating VLU

The goal of VLU treatment is to improve venous function12,15, 
and compression therapy continues to be the mainstay 
treatment for VLU2,13,14. It helps to reduce venous reflux and 
inflammatory cytokines, accelerate the capillary flow, and 
lower capillary fluid leakage, thereby alleviating limb oedema16. 
Compression therapy includes compression hosiery and 
two- or four-layer compression bandages. Among these, 
four-layer compression bandages are considered the best 
and ideal treatment options17. However, these bandages are 
thick, bulky and cause difficulties in mobilising and wearing 
shoes as well as resulting in discomfort17. Additionally, 
correct application of this bandage is vital as an incorrect 
application can compromise the level of compression, thus 
rendering this form of treatment otherwise ineffective17. 
Two-layer bandages such as the Coban 2 Lite (3M, St Paul, 
Minnesota) offer reduced compression for patients with 
mixed aetiology leg ulcers or patients who are unable to 
withstand high-strength compressions as a result of painful 
VLU18. Compared to four-layer compression bandages, 
two-layer bandages are just as safe and offer a more 
comfortable option for such patients who cannot withstand 
high compression pressure18.

Quite often, treating VLU involves a combination of 
compression therapy and localised wound management 
such as moist dressings and debridement2. However, many 
VLU patients are susceptible to contact sensitivity, making 
localised wound management a challenging option14,19. 
Depending on the severity of the ulcers, surgery may be 
recommended. For example, superficial venous surgery 
is effective in treating patients with superficial venous 
incompetence14. Surgical treatments have also been used 
for superficial venous reflex20. Superficial venous surgery 
could also reduce the VLU recurrence rate from 44% to 
26%21. Besides compression therapy, wound management 
and surgeries, enhanced treatments such as negative 
pressure therapy and bioengineered cellular technologies 
have also been used to assist in the healing of VLU2. In 
summary, a combination of treatment modalities may be 
needed depending on the cause and severity of the venous 
insufficiency. These treatment options may also occur 
simultaneously or in stages and could take months to heal.

Effect of VLU on patients and family

VLU cause a significant impact on a patient’s quality of life 
due to pain and impaired mobility2,11,15. It affects patients’ 
mental health as well, in the form of depression, social 
exclusion and anxiety1,2,13. Patients with VLU often experience 
poor sleep, consistent pain, and mobility restrictions12. A 
study in the United Kingdom (UK) found half of the patients 
with VLU face difficulties in their activities of daily living, 
such as bathing, because of the need to keep compression 
bandages dry22. Beyond the direct challenges of caring for 
the wound, patients also reported an inability to engage in 
previously enjoyed activities such as swimming, gardening 
and walking due to negative body image or fear of injury12,22. 
In addition, odours, secretions and leakages from wounds 
lead to poor self-esteem, self-loathing, disgust, self-isolation 
and depression1. VLU patients also experience considerable 
guilt as they continue to depend on friends or family for 
physical support22.

Cost of treating VLU

The treatment of VLU is often long and arduous and could 
last between 6 months to 1 year or even longer for some 
patients7,13. VLU also has the highest recurrence rate2 – 
between 18–28% within 12 months17,23. Therefore, treating 
VLU is expensive for both patients and healthcare systems19. 
Current literature agrees as much; VLU incurs high costs for 
patients directly and indirectly24. Direct costs are classified as 
the costs of medication, dressings, bandages and hospital 
and care facilities, while indirect costs are classified as loss 
of productivity and reduced quality of life24. Western countries 
such as the US, the UK and Germany have reported spending 
approximately 1% of their healthcare budgets in managing 
chronic venous insufficiency alone1. On average, a patient 
with VLU would spend €2585 (US$3023.02) in Sweden, 
€1994 (US$2331.87) in the UK and €9569 (US$11295.67) 
in Germany for the direct and indirect costs of VLU per 
year11. A study in the US estimated that VLU patients under 
Medicare spent an average of US$18,986 in 12 months2. In 
Australia, a study found VLU patients who received standard 
treatments to have weekly costs of A$214.61 (US$156.68)11. 
VLU patients who received guideline-based prevention and 
treatment were found to have weekly costs of A$294.72 
(US$215.17)11.

Being a chronic condition that impacts both patients and 
healthcare systems, it is therefore essential to examine the 
costs and use of resources associated with the treatment 
of VLU. While studies have been conducted in the US, UK, 
Australia and other European countries to estimate the costs 
of VLU, no studies have been done in Singapore or in the Asian 
setting to estimate the costs of VLU per patient. Furthermore, 
as Singapore faces an increasingly ageing population, it is 
crucial to understand the direct costs of VLU for a patient in 
the local setting, especially when on compression therapy. 
In Singapore, all compression therapies (two- and four-layer 
compression bandages) are performed by specialist wound 
nurses in a hospital outpatient setting, unlike in the West 
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where compression dressing services are offered in the 
community.

Additionally, although healthcare is subsidised in Singapore, 
the government relies extensively on patient co-payments, 
i.e., out of own pocket25. The amount of out of own pocket 
varies by the patient’s income and/or affordability. Therefore, 
findings from this study can inform care and policies in 
Singapore and other Asian countries with similar healthcare 
financing structures or demographics such as Hong Kong, 
Taiwan and China.

Aims

The aims of this study were twofold – the first was to 
describe the frequency of outpatient attendances and 
inpatient admissions for patients with VLU, and the second 
was to describe the costs of treatment for VLU patients 
on compression therapy (two- or four-layer compression 
bandages, excluding hosieries).

Method
Design

A retrospective medical records review of patients diagnosed 
with VLU using the International Classification of Diseases 
(ICD-10) codes, regardless of whether the diagnosis was 
primary or secondary, was conducted between 2016 and 
2018 in Singapore General Hospital (SGH), the oldest and 
largest teaching hospital in Singapore. The codes used 
were 1209742014 (statis ulcer), 1781953019 (venous ulcer 
of leg), 2476696011 (venous ulcer), 2477048019 (statis 
ulcer of leg), 34824018 (peripheral venous insufficiency), 
34827013 (chronic venous insufficiency), 350678016 
(venous insufficiency of leg), 69941010 (venous ulcer). 
Using SingHealth-IHiS Electronic Health Intelligence System 
(eHINTS), we extracted de-identified data relating to VLU. 
eHINTS is an enterprise data repository and analytics system. 
It integrates data from multiple healthcare transactional 
systems, including administration, clinical and ancillary 
systems and is refreshed daily26.

Current literature defines “direct costs” as those caused by 
the treatment and care provided27. In accordance, finance 
data, namely hospitalisation bills, emergency department 
bills and outpatient clinic bills related to the treatment of the 
VLU, were extracted. Specifically, bill statements associated 
with the treatment of VLU for up to 1 year from the date of 
the first diagnosis were retrieved. Demographic data such as 
age, gender and date of death were collected. Additionally, 
subsequent visits to SGH for VLU within 1 year of the 
admission date, length of hospitalisations, day surgeries, 
emergency admissions, treatments, number of visits and 
treatments offered were gathered to estimate the use of 
hospital resources for VLU. Indirect costs such as loss of 
productivity, cost of days lost from work27, other non-medical 
expenses and future consumption were not included in the 
study due to the study design and limitation of the database. 
Therefore, in this study, the cost is analysed and presented 

from the healthcare perspective28. Compression therapy is 
defined in this study as patients who received either two- or 
four-layer compression bandages.

In instances where data was missing, last observations were 
carried forward. In other words, if cost data on a patient’s 
subsequent visits was missing, the last gathered data on 
cost was used for all subsequent visits that were missing. It is 
more likely that the data was lost due to a system error rather 
than that a patient did not pay at all during a visit. Hence, 
observing the last observations carried forward would be the 
best estimate of the cost of VLU for a patient. Since this is a 
descriptive study rather than a predictive one where results 
or effects are measured, the effects of bias in using this 
method are minimal.

Participants

Records of all patients aged 18 years and above and 
who were first diagnosed with VLU from January 2016 to 
December 2018 at SGH were retrieved. Patients aged below 
18 years who did not seek treatment from SGH, i.e., no visits 
or treatment records in SGH, were excluded.

Data analysis

All statistical analysis was done on SPSS v25 for Windows. p 
values less than 0.05 were considered statistically significant. 
T-tests, Pearson correlations, ANCOVA tests and crosstabs 
were done to examine the relation between cost and various 
factors and healthcare resource utilisation.

Results
Patient characteristics

A total of 4214 unique patients’ data was extracted. The 
median age of patients was 63 years (M=62, SD=14); 
59.1% of patients were female (n=2491). Since the date 
first diagnosed, 48 participants had passed away during the 
study period.

Use of resources

The median number of visits a patient made to the individual 
settings in SGH are described in Table 1. In addition, 23 
patients visited the day surgery clinic. All patients who visited 
the day surgery clinic only visited once; thus, there are no 
mean or median values for this setting. The median number 
of days a patient spent admitted as an inpatient for VLU was 
3 (Min=0, i.e., the patient did not have to stay overnight, 
Max=273).

The median number of visits a patient on compression 
therapy made to the individual settings in SGH is described 
in Table 2. Again, all patients on compression therapy who 
visited the day surgery clinic did so only once. The majority 
of patients on compression therapy were still female (n=133, 
55.9%). The average patient on compression therapy was 65 
years old (Min=25, Max=93).
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A total of 238 patients (5.6%) received compression therapy 
(two- or four-layer bandages); 455 patients (10.8%) were 
offered dressing consumables such as iodosorb powder, 
2198 patients (52.2%) had general consultations with doctors 
or specialty nurses, 10 patients (0.3%) had investigations 
such as histology, and seven patients (0.2%) had minor 
surgical procedures. The use of compression therapy was 
found to be statistically significant in the number of visits 
a patient made to the outpatient clinics, t (3789)=–18.91, 
p<0.005. Patients who underwent compression therapy had 
more visits to the outpatient clinics (M=3.26, SD=2.92) than 
patients who did not (M=1.57, SD=1.16).

Patients who underwent compression therapy had more 
emergency admissions (M=1.21, SD=0.54) than patients who 
did not (M=1.11, SD=0.42), t (347)=–1.44, p=0.01. Patients 
who underwent compression therapy were also found to have 
more inpatient admissions (M=1.24, SD=0.81) than patients 
who did not (M=1.15, SD=0.50), t (628)=–1.20, p=0.03. 
When adjusting for gender and age, there was a significant 
difference in the number of accident and emergency (A&E) 
admissions, F(1,1)=557.69, p=0.02 between patients who 
received compression therapy and patients who did not. 
Compared to females, males who received compression 
therapy (M=1.25, SD=0.78), had more A&E admissions than 
males who did not (M=1.14, SD=0.48).

Direct costs of VLU for patients on compression therapy

The median total cost of VLU and the median costs at the 
individual settings for patients on compression therapy in 
SGH are summarised in Table 3. These sums reflect how 
much a patient on compression therapy spent in SGH 

for VLU from the date of diagnosis until completion or 
discontinuation of treatment or the end of 2018 when the 
extraction of our medical records ceased.

There was a positive, statistically significant correlation 
between the number of visits to the outpatient clinic and 
the total spent in the outpatient setting. (r=0.58, n=145, 
p<0.005). There was also a positive, statistically significant 
correlation between the number of visits to the outpatient 
clinic and the total cost spent across all the settings in SGH 
(r=0.33, n=173, p<0.005).

At outpatient clinics, where compression therapy is offered, 
patients who underwent compression therapy were found 
to spend significantly more – M=US$228.50 (S$309.88), 
SD=US$280.10 (S$379.90) – than patients who did not 
undergo compression therapy – M=US$127.78 (S$173.31), 
SD=US$170. 23 (S$230.88), t (1473)=–6.26, p<0.005.

Discussion
To the best of the authors’ knowledge, this study is the first 
of its kind in Singapore and Asia. While a similar paper on the 
clinical and economic burden of all types of chronic wounds 
has been done in Singapore29, it did not study the cost of VLU 
patients on compression therapy29. In this study, we explored 
the direct costs of VLU for patients on compression therapy 
from the healthcare perspective due to the commonality 
and effectiveness of compression therapy. Although other 
countries have done similar studies, these estimates may be 
irreplicable in Singapore due to the differences in healthcare 
systems and services. The demographic profile of the 
patients from our study matches the current literature; most 
VLU patients tend to be female and older5,8,30.

Median Mean SD Min Max

Outpatient (n=3791) 1 1.67 1.40 1 17

Inpatient (n=630) 1 1.16 0.54 1 7

A&E (n=349) 1 1.12 0.44 1 5

Table 1. No. visits made to the outpatient clinics, inpatient admissions and emergency admissions (n=4214)

Median Mean SD Min Max

Outpatient $196.60 $309.88 $379.90 $80.00 $2108.14

Inpatient $3974.54 $8025.069 $8049.44 $1000.40 $40,239.71

A&E $253.65 $353.59 $190.73 $227.00 $1276.76

Day surgery $3969.10 $5318.86 $2726.72 $3530.28 $8457.20

Total $451.20 $3465.26 $6352.87 $80.00 $41,713.07

Median Mean SD Min Max

Outpatient 2 3.26 2.91 1 17

Inpatient 1 1.24 0.81 1 7

A&E 1 1.21 054 1 4

Table 2. No. visits made to the outpatient clinics, inpatient admissions and emergency admissions by patients on compression 
therapy (n=238)

Table 3. Cost of VLU (in S$) in the outpatient clinics, inpatient settings, emergency admissions and day surgery clinics, and total costs 
for patients on compression therapy (n=238)
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Use of resources

Despite compression therapy being the gold standard for VLU 
management, it was only received by 238 patients (5.6%) in 
our study. The low rate of compression therapy in this study 
is unknown due to the nature of this study design. However, 
it is possible that these patients needed further investigations 
before starting compression therapy. Nonetheless, low levels 
of compression therapy as treatment options have also 
been reported in previous studies5,13,24. The various reasons 
posited for the low rate of compression therapy are poor 
adherence or tolerance to compression therapy or lack of 
resources to provide the therapy13. Indeed, most available 
data do not indicate the actual consultations or discussions 
patients had with doctors and other healthcare professionals. 
These are the conversations that could explain the low 
uptake of compression therapy. However, as with most long-
term treatments, patients may have refused compression 
therapy due to reasons such as cost, pain, discomfort or 
other difficulties in adhering to the treatment.

Further, in Singapore, two- and four-layer compression 
bandage services are only provided by the wound care 
nurses in the outpatient clinic within an acute care hospital. 
This is unlike many other countries such as Australia, Ireland 
and the UK where compression therapy is provided and 
managed in the community by nurses15,31,32 or by external 
nursing agencies in countries like Canada33. This is also 
supported by our finding that patients who were under 
compression therapy had more visits to the outpatient clinics 
than patients who were not. Thus, having to commute to 
the hospital two to three times a week for treatment might 
not be convenient and cheap, especially since outpatient 
treatments require patients to pay out of pocket. Our findings 
also concurred that patients on compression therapy spent 
more in the outpatient setting, and thus total cost, than 
patients who were not.

This study also found patients on compression therapy 
to have more admissions to the A&E and hospitalisations 
than patients who were not. The first possibility for this is 
that patients who are on compression therapy have more 
visits to the outpatient clinics where compression therapy 
is exclusively offered. This would facilitate an increase in 
opportunities to identify infected or deteriorating wounds 
that would warrant admissions. On the contrary, another 
possibility is that while our study identified whether a 
patient was placed on compression therapy or not, it did 
not examine if they adhered to the therapy until the VLU 
healed or was better managed. Lack of compliance to 
compression therapy would mean increased venous reflux 
and decelerated capillary flow, thus exacerbating the VLU 
or creating complications that possibly warrant admission 
to A&E or inpatient wards. A previous study found 62% of 
hospitalised patients believed compression therapy to be 
ineffective34.

Previous studies also indicate patients have poor confidence 
in compression therapy, which will cause a demotivation 
in treatment adherence and consequently lead to serious 
events such as hospitalisations34. This study found male 
patients to have more inpatient admissions than female 
patients. Literature indicates that women are more likely than 
men to seek treatment, and men are more likely to care for 
a condition by themselves35. For a chronic condition such 
as VLU, specialised treatment by skilled professionals is a 
necessity. Thus, the more a patient tries to manage a VLU 
by himself, it’s more likely that he’s delaying administration 
of the correct treatment which will, in turn, lead to the 
possibility of increased complications and more inpatient 
or A&E attendances. Nonetheless, healthcare staff’s skills 
and knowledge of compression therapy should be assessed 
to determine the institution’s capability in delivering it as a 
treatment option for patients with VLU.

Direct cost of VLU for patients on compression therapy

We estimated a median total cost of S$451.20 (US$333.26) 
for a VLU patient on compression therapy in Singapore. As 
previously stated, this is the total a patient had spent for 
VLU from the date of diagnosis until completion of treatment, 
discontinuation or the cessation of data extraction. Patients 
who underwent compression therapy were found to spend 
significantly more than patients who did not. Barnsbee et al.11 
had similar findings, where patients who received treatments 
ideal for their ulcers (including compression therapy) were 
found to spend more than patients who received general 
care. Phillips et al.13 also found compression therapy to be 
a significant factor in increased costs of VLU for a patient. 
As suggested by Barnsbee et al.11, high costs, despite 
appropriate or necessary treatment, are a likely result of 
costs of general consultation, product and the subsequent 
costs.

Another likely reason for patients spending more on 
compression therapy is because compression therapy is 
often offered in the outpatient setting, which requires patients 
to pay out of pocket rather than relying on insurance11. As 
mentioned above, compression therapy is only offered in the 
outpatient setting by wound care nurses; thus, patients who 
need compression therapy will have to attend the outpatient 
clinic. This is supported by our finding that the more visits a 
patient made to the outpatient clinic, the more they would 
spend.

Limitations

This study has several limitations. Firstly, current literature 
indicates travel expenses for caregivers to care settings 
as a direct cost27. This was not calculated in our study. 
Thus, these estimates are rather conservative and act as an 
indication of what a typical patient with VLU can expect to 
spend from the date of diagnosis to completion of treatment 
or over 2 years. Future studies can include transport costs 
for a more accurate measure and discuss the implications 
for both patients (and caregivers if they are accompanied 
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by one) and healthcare organisations. Secondly, it did not 
examine the reasons compression therapy was not observed 
by a patient, despite being the gold standard in treatment 
options for VLU.

Further, as this was a retrospective study, there was no 
quality of life index to calculate the disability-adjusted life 
years (DALY). Thirdly, as this is a retrospective study with 
clearly defined parameters on the data we could and could 
not access, the costs discussed here cannot be defined with 
further specificity than that stated in the study. For example, 
while we have estimated a cost, we are unable to define how 
much a patient could expect to spend over a month, a year, 
etc. We are also unable to estimate the costs in cases such 
as recurrence, which is highly common for VLU. Lastly, this 
study only offers information on the cost of VLU at SGH. If 
a patient chose to discontinue their follow-up with SGH or 
change their healthcare provider, it would not be possible to 
access their treatment and cost data.

Conclusion
There is no current literature on the frequency of healthcare 
resource utilisation and the cost of treating VLU for patients 
on compression therapy in Singapore. Given the long healing 
time VLU requires, its frequent recurrences and compliance 
to compression therapy, it is pertinent to understand the 
costs and burden of disease. The results from this study 
can help plan, inform and design interventions that could 
increase the efficacy of the treatment and hospital resources.
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