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ABSTRACT

Objectives To investigate the period prevalence of
complex wounds among the overall inpatients, and the
impact of complex wounds on inpatient health expense
and length of hospital stay (LOS).

Design An observational study.

Setting 6056 healthcare institutions across Sichuan
province in China.

Participants This study included 4033763 people
admitted to healthcare institutions during 1 September
2018 and 31 December 2018.

Results The point prevalence of complex wounds was
4.07 per 1000 among inpatients in Sichuan. The most
common complex wounds were pressure ulcers (1.47

per 1000 among inpatients). Older, male, Han ethnic
groups and retired people were most likely to suffer from
complex wounds. The median LOS was longer for those
with complex wounds as their main condition of treatment
compared with all-cause admissions in Sichuan (12 days
compared with 7 days; p<0.001). The median cost of
care for people with complex wounds was higher than

for admission for any cause (¥6500.18 compared with
¥3337.16; p<0.001). People with pressure ulcers had the
longest LOS, while people with ulcers related to diabetes
incurred the highest costs.

Conclusions Complex wounds, especially pressure ulcers,
are common in Sichuan province and their presence is
associated with significantly longer lengths of hospital
stay and higher medical costs. Additionally, this study only
included admitted inpatients during the sampling time
period, hence the prevalence of complex wounds may be
underestimated. The high prevalence rate and heavy direct
and indirect disease burden of complex wounds indicate
that health policies for early detection and prevention of
complex wounds in elders are urgently needed.

INTRODUCTION

Complex wounds (wounds with superficial,
partial or full-thickness skin loss healing by
secondary intention), such as foot ulcers,
legs ulcers, pressure ulcers, open trauma and
surgical wounds, heal slowly and are complex
to treat and care for' % They are often referred
to as chronic wounds.” Complex wounds have
been shown to adversely affect the health-
related quality of life of those affected as they
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Strengths and limitations of this study

» This geographically defined study is the first to re-
port the prevalence and disease burden of complex
wounds in inpatients in China.

» Both disease code International Statistical
Classification of Diseases and Related Health
Problems 10th Revision and disease diagnosis
were used in this study to make sure that complex
wounds were correctly identified and classified.

» As this was based on secondhand data, we were
unable to identify the patients who may have had
complex wounds that were not recorded in dis-
charge records.

» This study only included admitted inpatients during
the sampling time period, hence the prevalence of
complex wounds may be underestimated.

are often painful and can become infected.*’
Complex wounds can lead to amputation,”’
which causes physical and mental harm, and
severely affect productivity. Patients with
complex wounds have a higher mortality
than people without.® * Management of
complex wounds is costly, with crudely esti-
mated annual costs of £3billion in the UK,
$A2.85billion in Australia and US$25 billion
in the USA.'" In Europe, it has been esti-
mated that 2%-4% of healthcare budgets are
spent on wound management.'!
Epidemiological estimates of complex
wounds prevalence vary. It was estimated that
6.5million patients have chronic wounds in
the USA and 1% of population would expe-
rience wounds problem in Denmark.'* 2
In 2003, Rodrigues and Mégie conducted a
cross-sectional study that included 149 Cana-
dian local community service centres, and
found the point prevalence of chronic
wounds (including pressure ulcer, venous
ulcer and diabetic foot wound) among home
care patients was 1.4%."* Using health insur-
ance data, Heyer et al showed that 1.04% of
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insured German patients had chronic wounds (including
diabetic foot ulcer, pressure ulcer and leg ulcer), and
0.43% of them had leg ulcer, which was the most common
wound in 2012."” Recently, Hall et al and Gray et al have
conducted community-based multiservice, cross-sectional
surveys in the UK, which found that the point prevalence
of complex wounds was 1.47 %o in Leeds and 1.64 %o
in the north of England, and among the most frequent
wound type was leg ulcer." '” The same survey was carried
out in Slovenia and found that the point prevalence of
open surgical wounds was 0.38 %o.*

Epidemiological research on complex wounds in China
is limited. In 1998, Fu et al screened 30000 hospitalised
surgical patients in 15 Chinese hospitals for chronic
dermal ulcers and found that the incidence of wounds was
from 1.5% to 3.0%, with trauma and infection being the
main causes.'® In 2008, similar surveys were conducted
in 17 tertiary hospitals in 14 Chinese provinces, showing
the prevalence of chronic wounds was 1.69 per 1000
inpatients and the leading causes were diabetes and
trauma in inpatients.'” As both studies focused only on
specific hospitals, the results may not allow inference on
the point prevalence of complex wounds for inpatients
national wide. Furthermore these data are now over a
decade old and changing population demographics may
result in changes in estimates. In this study, we system-
atically analysed hospital discharge data from Sichuan
province during the fourth quarter of calendar year 2018,
aiming to investigate the period prevalence of complex
wounds among the overall inpatients, and the impact of
complex wounds on inpatient health expense and length
of hospital stay (LOS).

CONTEXT

The Chinese healthcare system is characterised by a three-
tier delivery system. The rural three-tier system comprises
village clinics, township health centres (THCs) and county
hospitals; while the urban regions have community health
centres/stations (CHGs), city hospitals including district
hospitals, and municipal/regional hospitals. Addition-
ally, the county and city hospitals are classified into three
levels—primary, secondary and tertiary—with supposedly
increasing quality based on their clinical quality, service
quality, management quality, medical safety, and clinical
skills and research.'® THCs and CHCs are called primary
healthcare institutions which mainly provide primary
care and public health services. While primary healthcare
institutions have a gatekeeping role to reduce people
directly accessing specialist hospital services, patients
can still go directly to higher level hospitals for medical
services without attending THCs or CHGCs first. Thus,
in China, hospitals de facto provide both primary and
specialist care; a significant difference from most health-
care systems in developed countries. When people are
discharged from healthcare institutions (primary health-
care institution or hospital), their discharge records,
containing demographic details together with data about

their diagnoses and medical care costs, are completed by
the chief physician (see online supplemental appendix
table Al). These administrative data provide an opportu-
nity to study the number of people with complex wounds
in more detail. To ensure that data from all relevant
people were considered, we included discharge data from
all patients from primary healthcare institutions (THCs/
CHGCs) and from (primary/secondary/tertiary) hospitals.

In China, over 95% of residents have social health
insurance (New Cooperative Medical Scheme for the
rural population; Urban Resident Basic Medical Insur-
ance for the unemployed urban people; Urban Employee
Basic Medical Insurance for urban workers), which covers
access to all primary healthcare institutions and public
hospitals, and some private hospitals.'” The inpatient
costs for people with social health insurance consisted of
two parts—out-of-pocket payments and insurance reim-
bursement, while almost all the outpatient cost are out
of pocket. Hence, this study assumed that most, if not all,
patients with complex wounds would getinpatient service,
instead of outpatient service from healthcare institutions.

This study focused on Sichuan province. The results
from Sichuan are likely to be applicable to much of China.
Sichuan is the fifth largest and the third most populous
province in China (83.41million people recorded in
2018). The distribution of economic development is
uneven, the geographic environment is varied and the
composition of the population is diverse. West Sichuan
is sparsely populated, mountainous with poor economic
development, and east Sichuan is densely populated,
plain with well economic development, more healthcare
institutions (seeonline supplemental appendix figure
Al). This is roughly consistent with the overall situation
in China.***!

METHODS

Study population and data source

Between 1 September 2018 and 31 December 2018, a total
of 4033763 people were admitted to 6056 healthcare
institutions across Sichuan province. All were included in
this retrospective, data-based study. Individual-level infor-
mation was extracted from discharge records provided
by the Health Information Centre of Sichuan Province.
When performing data analysis, all healthcare institu-
tions were categorised based on their situation at the time
of data collection (ie, in calendar year 2018).

Classification of cases

All people admitted with complex wounds or who devel-
oped one or more complex wounds during their stay were
identified according to the International Statistical Clas-
sification of Diseases and Related Health Problems 10th
Revision (ICD-10) (see table 1) and the corresponding
diagnosis in discharge records. This included people with
pressure ulcers of stage 2 or above,” ulcers in people with
diabetes, venous leg ulcers, non-healing surgical wounds
and other ulcers (leg ulcers, upper limb ulcers, skin
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Table 1 International Statistical Classification of Diseases
and Related Health Problems 10th Revision classification
associated with complex wounds

Wound
types

Identifying methods

Pressure Code L89.-, excepting grade 1 pressure ulcer
ulcer coded L89.000

Diabetic 1) Code E10.504, E11.504, E14.501, E10.505,

ulcer E11.505
2) Code E11.502 with the corresponding diagnosis
containing ‘gangrene’
3) E14.606, E11.601, E11.503, E10.503, BD54
excepting these whose Wagner classification is
level zero.
1) or2) or 3)

Venous Code 183.0-, 183.2-

leg ulcer

Non- 1) Code T81.3-

healing - 5) Code T81.4- excepting biliary tract infection

surgical  atter surgery coded T81.404

wound . ) )
3) Code T81.8- excepting abdominal pain after
surgery
1) or 2) or 3)

Other Code L97.-, L98.4-, R02, T87.4-, T87.5-

ulcer

ulcers, gangrene, infection of amputation stump). We did
not include people with open, traumatic wounds or burns
in this study.

Statistical analysis

Allanalyses were performed using statistical analysis system
RV.3.5.1. All point prevalence estimates were produced
using the binomial proportion and are presented along-
side 95% ClIs. The inpatient point prevalence of complex
wounds was estimated using the number of people with
at least one wound (the numerator) and all inpatients as
denominator. To get a crude estimate of the point prev-
alence of complex wounds in community-based popula-
tion, this study assumed that all people with one or more
complex wounds received inpatient service from health-
care institutions and the point prevalence of complex
wounds for community-based population was estimated
using people living in Sichuan at present and with at least
one complex wound (the numerator) and the population
of Sichuan in 2018% as the denominator.

When estimating the direct disease burden (median
of LOS and medical costs) of complex wounds, only
people whose principal cause of hospitalisation (prin-
cipal diagnosis) was the complex wound were included.
Wilcoxon rank-sum test and Kruskal-Wallis rank-sum
test were used to test if LOS and expense were statisti-
cally different between groups. We also extracted data on
people whose principal cause of hospitalisation was not
the complex wound but who were recorded as having a

complex wounds of relevance in this study as a comor-
bidity (ie, though the patient did have one or more
complex wound, their main reason for admission was not
the wound), and compared their LOS and inpatient costs
with patients without complex wounds to determine the
additional effect of complex wounds on LOS and inpa-
tient costs. Multivariable linear regression was fitted to
control for potentially confounding factors, which were
documented. Since the confounders are multilevel in
our study, we constructed a two-level hierarchical linear
model, where level 1 covariables included the patient’s
age, gender, occupation, social insurance programme,
whether or not surgery was required, and Charlson Index
(a widely used tool to measure comorbid disease status; a
higher score equals worse health condition) adjusting for
non-complex wound related comorbidity®*; level 2 covari-
ables included healthcare institution level type (tertiary
hospital, secondary hospital, primary hospital, unassigned
hospital, primary healthcare institution and others) and
ownership type (public or private). Healthcare institu-
tions were included as a random effect to account for the
within institution correlation for patients admitted in the
same institution.

To avoid the impact of incorrect records on disease
burden estimates, when analysing the effect of complex
wounds on LOS and inpatient expense, observations
were selected based on the following criteria: (1) the LOS
was at least 1 day and (2) the per capita inpatient expense
was more than ¥100. Thus, ultimately, 4026725 records
were used for multivariable disease burden analysis.

Patient and public involvement
Neither patients nor members of the public were involved
in the study design or conduct of this study.

RESULTS

Prevalence of complex wounds

A total of 16426 cases of patients with complex wounds
was identified from the records of 4033763 patients
during the fourth quarter of calendar year 2018. The
point prevalence of complex wounds was 4.07 per 1000
of inpatients (95% CI: 4.01 to 4.13) and 0.19 per 1000 of
the whole population in Sichuan province (95% CI: 0.19
to 0.20) (table 2). It should be noted that this prevalence
is likely underestimated as it is almost certain that not all
patients with complex wounds had been admitted. Pres-
sure ulcers were the most common complex wound with
a point prevalence of 1.47 per 1000 of inpatients (95% CI:
1.43 to 1.50) and 0.07 per 1000 of the whole population
(95% CI: 0.07 to 0.07).

Table 3 shows the point prevalence estimates for all
complex wounds by demographic characteristics. Most
inpatients with complex wounds were aged between 60
and 79 years. The prevalence of complex wounds among
inpatients increased with age, and was lowest in patients
younger than 10 and highest in patients over 90. Males
had higher point prevalence estimate (5.05 per 1000
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Table 2 Wounds point prevalence estimates by wounds
type

Point
prevalence
Wounds type Frequency per 1000 95% CI
Inpatient point prevalence*
All wounds 16426 4.07 (4.01 to 4.13)
Pressure ulcers 5915 1.47 (1.43 to 1.50)
Diabetic ulcers 3269 0.81 (0.78 t0 0.84)
Venous leg ulcers 1139 0.28 (0.27 0.30)
Non-healing 4090 1.01 (0.98 to 1.05)
surgical wounds
Other ulcer 2013 0.50 (0.48 to 0.52)
Point prevalence in community-based populationt
All wounds 16086 0.19 (0.19 to 0.20)
Pressure ulcers 5842 0.07 (0.07 to 0.07)
Diabetic ulcers 3230 0.04 (0.04 to 0.04)
Venous leg ulcers 1116 0.01 (0.01 to 0.01)
Non-healing 3936 0.05 (0.05 to 0.05)
surgical wounds
Other ulcers 1962 0.02 (0.02 to 0.03)

*Using the total number of inpatient in Sichuan province during
the fourth quarter of calendar year 2018 as denominator.
TUsing inpatients who were living in Sichuan at present and
have at least one wounds we defined as the numerator and the
population of Sichuan in 2018 as the denominator.

with 95% CI 4.95 to 5.15) than females (3.19 per 1000
with 95% CI 3.12 to 3.27). Prevalence was higher for Han
(Chinese) than ethnic minorities at 4.17 per 1000 (95%
CI: 4.11 to 4.23) compared with 2.28 per 1000 (95% CI:
2.08 to 2.49). Of the 16426 patients with complex wounds,
most were agricultural labourers from rural areas, and
the highest point prevalence estimate occurred in retired
people with 10.24 per 1000 (95% CI: 9.80 to 10.71). After
adjusting for age, the prevalence of complex wounds was
still significantly different by gender (likelihood ratio test:
p<0.001), ethnicity (likelihood ratio test: p<0.001) and
occupation (likelihood ratio test: p<0.001).

Figure 1 shows the point prevalence estimates with 95%
ClIs for individual complex wound types by demographic
characteristics. Prevalence rates for individual wound
types increased with age except for venous leg ulcers
and non-healing surgical wounds whose highest rates
occurred in 60-69 (0.50 per 1000; 95% CI: 0.45 to 0.55)
and 50-59 years old (1.45 per 1000; 95% CI: 1.36 to 1.56),
respectively. The highest point prevalence rates for pres-
sure ulcers, diabetic ulcers and other ulcers were found in
patients aged 90 years and over, which were 13.48 per 1000
(95% CI: 12.30 to 14.78), 1.68 per 1000 (95% CI: 1.30 to
2.18) and 1.56 per 1000 (95% CI: 1.19 to 2.05), respec-
tively. Children younger than 10 were the least likely to
have any complex wounds. Pressure ulcers are the most
prevalent complex wound of those studied while venous
leg ulcers are the least common, and females have much

Table 3 Inpatient wounds point prevalence estimates by
demographic characteristics
Patients Point
with Total prevalence
Variable wounds patients per 1000* 95% CI
Age group T
0-9 95 423706 0.22 (0.18 t0 0.27)
10-19 171 98270 1.74 (1.50 to 2.02)
20-29 462 293458 1.57 (1.44t01.72)
30-39 584 281722 2.07 (1.91 to 2.25)
40-49 1569 480648 3.26 (3.12 t0 3.43)
50-59 2489 571865 4.35 (4.19 to 4.53)
60-69 3763 835686 4.50 (4.36 to 4.65)
70-79 3885 715667 5.43 (5.26 to 5.60)
80-89 2825 299432 9.44 (9.10t0 9.79)
90+ 583 33309 17.50 (16.15 to
18.97)
Gender
Male 9676 1916399 5.05 (4.95 to 5.15)
Female 6746 2114331 3.19 (3.12 t0 3.27)
Missing 4 3033 1.32 (0.51 to 3.39)
Ethnic group
Minority 471 206921 2.28 (2.08 to 2.49)
Han 15955 3826844 417 (4.11 t0 4.23)
Occupation
Civil servants 88 20341 4.33 (8.51t0 5.33)
and active
army
Professionals 96 33195 2.89 (2.37 to 3.53)
and technical
Office clerk 347 103284 3.36 (3.03t0 3.73)
and manager
Worker 356 82198 4.33 (3.91 to 4.80)
Agricultural 6284 1816499 3.46 (8.38 to 3.55)
labourer
Student 133 103659 1.28 (1.08 to 1.52)
Freelancer 427 98469 4.34 (8.95t0 4.77)
Self- 63 19021 3.31 (2.59 to 4.24)
employed
Unemployed 491 124972 3.93 (3.60 to 4.29)
Retired 1934 188829 10.24 (9.80 to 10.71)
Others 6207 1443296 4.30 (4.20 to 4.41)

*Using the total number of inpatient people in Sichuan province during
the fourth quarter of calendar year 2018.

TContinuous variable was transferred to 10year age categories
manually.

lower prevalence of all kinds of wounds than males. Preva-
lence rates for individual wound types were higher for Han
(Chinese) than ethnic minorities except for non-healing
surgical wounds. The prevalence for individual complex
wound types are highly different in occupation groups.
The highest prevalence for pressure ulcer (5.89 per 1000;
95% CI: 5.56 to 6.25) and diabetic ulcer (2.56 per 1000;
95% CI: 2.35 to 2.80) both occurred in retired patients.
Venous leg ulcer, non-healing surgical wounds and other
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Figure 1

Inpatient wounds point prevalence estimates by wound types and demographic characteristics. Point estimates with

95% Clss were displayed in this figure. Occupation (1) civil servants and active army; (2) professionals and technical; (3) office
clerk and manager; (4) worker; (5) farmer; (6) student; (7) freelancer; (8) self-employed; (9) unemployed; (10) retired and (11)
others. Exact data were showed in online supplemental appendix table A1.

ulcer were most common in agricultural labourers (0.34
per 1000; 95% CI: 0.31 to 0.36), office clerks (1.47 per
1000; 95% CIL: 1.26 to 1.73) and freelancers (0.78 per
1000; 95% CI: 0.63 to 0.98), respectively.

Disease burden

Table 4 shows the central tendency and dispersion of per
capita hospital LOS and medical costs for inpatients whose
principal diagnosis was a complex wound. The median per
capita LOS was 12 days (IQR: 7-22), which is significantly
longer than the median per capita LOS for all inpatient in
Sichuan (median: 7 days; IQR: 4-10; p<0.001). The median
per capita medical cost for people with a complex wound
was ¥6500.18 (IQR: 2965.92-12 975.23); nearly double the

care costs of inpatients without complex wounds (median:
3,337.16; IQR: 1759.02-6703.08; p<0.001). Patients with a
principal diagnosis of pressure ulcer had the longest LOS
(median: 20 days; IQR: 9-34). The median per capita LOS
for patients whose principal diagnosis was diabetic ulcer,
venous leg ulcer, surgical ulcer or other ulcer were 13
days (IQR: 7-22), 9 days (IQR: 7-14), 11 days (IQR: 7-20)
and 13 days (IQR: 7-24), respectively (p<0.001). Diabetic
ulcers costed the most among all types of complex wounds
in this study, with a median per capita medical expense
of ¥8399.13 (IQR: 3435.24-16267.55) followed by pres-
sure ulcers (median: 8039.12; IQR: 3693.78-17022.96)
(p<0.001).

Jiang Q, et al. BMJ Open 2020;10:e039894. doi:10.1136/bmjopen-2020-039894


https://dx.doi.org/10.1136/bmjopen-2020-039894

Open access

I

Table 4 Disease burden of complex wounds

Length of stay (days)t

Per capita inpatient cost (¥)1

Wounds type Frequency* Mean+SD Median (IQR) Mean+SD Median (IQR)

All wounds 5048 18+22 12 (7-22) 11347.54+167150.62 6500.18 (2965.92-12975.23)
Pressure ulcers 583 31+41 20 (9-34) 15852.69+236300.01 8039.12 (3693.78-17 022.99)
Diabetic ulcers 843 18+23 13 (7-22) 13528.74+179660.84 8399.13 (3435.24-16267.55)
Venous leg ulcers 903 12+8 9 (7-14) 8865.53+6866.72 7496.02 (4063.37-11388.46)
Non-healing surgical wounds 1639 1617 11 (7-20) 10071.35+152400.53 4954.22 (2316.53-10774.30)
Other ulcers 1080 18+19 13 (7-24) 11225.03+184250.64 6152.69 (3011.88-13719.34)

*Only patient whose principal cause of hospitalisation was the complex wound were included in this table.

tMean with SD and median with IQR were presented.

Table 5 shows the comorbidity of inpatients included
in this study. People with complex wounds averagely have
higher Charlson Index (more serious comorbidities) than
people without at 1.87 compared with 0.82 (p<0.001).
People with diabetic ulcers have the most serious comor-
bidities (Charlson Index: 3.08), followed by people with
pressure ulcers (Charlson Index: 2.38), as compared with
people having other complex wounds or without any
complex wounds.

For patients with a complex wound which was not
considered the main cause of hospitalisation, controlling
other confounders, the LOS was on average 47.7%
(exp(0.39)-1) longer than the LOS for patients without
complex wounds (first column of table 6); the inpa-
tient medical cost was also 60.0% (exp(0.47)-1) higher
on average (second column of table 6). Compared with
patients without complex wounds, the presence of a
complex wound was associated with increased LOS and
increased costs. After controlling for severity of comorbid-
ities and other confounders, we found people with non-
healing surgical wounds alongside another main reason
for hospital admission had the longest LOS and highest
costs: with an LOS 155.7% (exp(0.939)-1) higher and
inpatient cost 124.8% (exp(0.81)-1) greater compared
with those without complex wounds or with other types
of complex wounds (pressure ulcers, venous leg ulcers or
other ulcers) (the third and fourth column of table 6).

Table 5 Comorbidities of people with complex wounds

Charlson Index

Group MeanzSD Median (IQR)
Patients without complex 0.82+1.29 0 (0-1)
wounds

Patients with complex wounds 1.87+1.93 1 (0-3)
Pressure ulcers 2.38+1.86 2 (1-3)
Diabetic ulcers 3.08+1.97 3 (1-4)
Venous leg ulcers 0.51+1.08 0 (0-1)
Non-healing surgical wounds  0.91+1.46 0 (0-2)

Other ulcers 1.17£1.58 1 (0-2)

DISCUSSION
Complex wounds are a challenging public health
problem.” In this study, we used 3months of hospital

Table 6 Two-level hierarchical model results

Dependent variable

Explaining Log Log
variables Log (LOS) (expense) Log (LOS) (expense)
-1 -2 -3 -4
Complex wounds  0.39*** 0.47*
(vs NO)
-0.01 -0.01
Wounds type (vs patients without complex wounds)
Pressure ulcers 0.23** 0.48™*
-0.01 -0.01
Diabetic ulcers 0.18* 0.19*
-0.01 -0.01
Venous leg ulcers 0.27** 0.14*
-0.04 -0.04
Non-healing 0.94** 0.81**
surgical wounds
-0.01 -0.01
Other ulcers 0.38** 0.33**
-0.02 -0.02
Observationst 4021677 4021677 4021677 4021677

Cells contain coefficient (and SE). **p<0.01, ***p<0.001. All models
had adjusted for patient’s age (continuous, years), gender (male,
female or missing), occupation (11 categories: civil servants and
active army, professionals and technical, office clerk and manager,
worker, agricultural labourer, student, freelancer, self-employed,
unemployed, retired, others), social insurance programme (4
categories: Urban Employee Basic Medical Insurance, Urban
Resident Basic Medical Insurance, New Rural Cooperative
System), whether or not surgery was required (yes or no), Charlson
Index (continuous, adjusting for comorbidity), healthcare institution
level (6 categories: primary hospitals, secondary hospitals, tertiary
hospitals, unassigned hospitals, primary healthcare sectors, other
providers) and ownership type (public or private). The full results
were displayed in online supplemental appendix table A2.

1Only patients whose principal cause of hospitalisation was not
complex wound were selected to fit the two-level hierarchical
models.

LOS, length of stay.
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discharge data from Sichuan province, China, and
included all the healthcare institutions providing inpa-
tient service in 2018. Our aim was to acquire more reli-
able estimates of the complex wound disease burden for
inpatients. To identify patients with complex wounds
more accurately, disease diagnosis and ICD-10 were used
simultaneously.

This study discovered that the point prevalence of
complex wounds among inpatients was 4.07 per 1000,
which is much higher than the earlier estimate from the
17 tertiary hospitals in China (1.69 per 1000 inpatients)."”
Pressure ulcers were found to be the most common type
of complex wound; similar to the result of an Irish study
focusing on community care setting,® a 2-week cross-
sectional survey in Leeds,' and Dutch study focusing on
nursing homes.” Our point prevalence estimate of pres-
sure ulcers among inpatients (1.47 per 1000) is much
lower than that of Indonesian inpatients (8.0%), and
German inpatients (2.25%).” * Assuming all patients
with complex wounds got inpatient service from health-
care institutions, we have crudely estimated the point
prevalence of complex wounds among community-based
population in Sichuan (0.19 per 1000). This rate is signifi-
cantly lower than the estimates in previous studies which
ranging from 0.04% to 1%.%

Many studies have previously shown that the preva-
lence of complex wounds is higher in older people,' **
and our point prevalence rates of most complex wounds
(including pressure ulcers, diabetic and other ulcers) are
consistent with the highest rates occurring in age 90+ age
group. It is worth noting that the highest rates of venous
leg ulcers and non-healing surgical wounds occurred
in age 60-69 and 50-59 groups, respectively. For non-
healing surgical wounds, this may due to the preference
of conservative treatment for elderly population in China.
For venous leg ulcers, the reason of this point prevalence
peak in this age group requires further investigation.

This study also found that females have lower rates of
complex wounds in China than males, which is consistent
with previous study conducted in China and Slovenia,*'®!”
but different from the UK' '"—which showed that females
are more likely to suffer from complex wounds.” The
difference may be partially explained by differences in
occupational and lifestyle activities with heavy labour
and activities such as smoking being more common in
older men than women of the same age. Due to rapidly
improving working environments and other risk factor
related activities there may be a shift in these gender
differences for wound point prevalence over subsequent
generations.

This study found that where complex wounds was the
major reason for hospital admission people had a signifi-
cantly longer hospital LOS and higher medical costs than
forall-cause admission in Sichuan. Thisis the firstinvestiga-
tion of this kind in China. For patients who were admitted
to healthcare institutions mainly for pressure ulcer, the
LOS was longer than other complex wounds. Pressure
ulcers often occur in people with limited mobility due to

physical or cognitive impairment, and people with pres-
sure ulcers were more likely to have serious co-morbidi-
ties. The relatively poor psychological, behavioural and
cognitive status of these patients may prolong the treat-
ment period. The longest LOS may also partially explain
why the median of per capita medical expense for those
admitted with a pressure ulcer is higher than for people
being admitted for most other types of complex wounds.
Among all the complex wound types in this study, people
with diabetes and one or more ulcers incurred the most
medical costs with a median per capita medical expense of
¥8399.13. Again these were people commonly affected by
arange of other comorbidities and who also required the
use of blood glucose controlling drugs. Considering that
the average yearly disposable income of Sichuan province
is ¥20 580, this is a significant economic pressure to these
patients. Median medical costs show similar trends, while
differences between median and average costs likely
reflect different basic costs of them. We also found that
LOS and costs for people with complex wounds for whom
this was not their principal diagnosis were higher when
compared with patients without complex wounds. These
data provide us a scope for further in-depth investigation
and a hint for designing better prevention and financial
support system for patients in China.

Strengths and limitations

This geographically defined study is the first to report
the prevalence of complex wounds in inpatients in China
using data from all healthcare institutions providing inpa-
tient services during the study period. It is also the first
to quantify disease burden of complex wounds in China.
Both disease code (ICD-10) and disease diagnosis were
used to make sure that complex wounds were correctly
identified and classified.

This study also had some limitations. The estimates
of prevalence may be underestimated. When estimating
the prevalence of complex wounds for inpatients,
this study was unable to identify the patients who may
have had complex wounds that were not recorded in
discharge records. This is also the case for patients with
certain other illnesses or systematic problems, which may
contribute to increased medical costs due to their links
to the wounds. The point prevalence of complex wounds
for the whole population in Sichuan does not capture the
information of people who may have complex wounds
but receive care at outpatient sectors or/and do not
receive inpatient care during the study period but are
‘self-treating’. Besides, basing on hospital discharge data,
we were unable to identify whether the wounds were
hospital acquired or pre-existed, we may have ignored
the heterogeneity between these two conditions when
measuring the effect of complex wounds on LOS and
costs. Further research in this area could pay attention
to these problems.
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