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AbstrACt
Objective To evaluate the patient pathways and 
associated health outcomes, resource use and 
corresponding costs attributable to managing unhealed 
surgical wounds in clinical practice, from initial 
presentation in the community in the UK.
Methods This was a retrospective cohort analysis of 
the records of 707 patients in The Health Improvement 
Network (THIN) database whose wound failed to heal 
within 4 weeks of their surgery. Patients’ characteristics, 
wound-related health outcomes and healthcare resource 
use were quantified, and the total National Health Service 
(NHS) cost of patient management was estimated at 
2015/2016 prices.
results Inconsistent terminology was used in describing 
the wounds. 83% of all wounds healed within 12 months 
from onset of community management, ranging from 86% 
to 74% of wounds arising from planned and emergency 
procedures, respectively. Mean time to healing was 4 
months per patient. Patients were predominantly managed 
in the community by nurses and only around a half of all 
patients who still had a wound at 3 months were recorded 
as having had a follow-up visit with their surgeon. Up to 
68% of all wounds may have been clinically infected at the 
time of presentation, and 23% of patients subsequently 
developed a putative wound infection a mean 4 months 
after initial presentation. Mean NHS cost of wound care 
over 12 months was £7300 per wound, ranging from 
£6000 to £13 700 per healed and unhealed wound, 
respectively. Additionally, the mean NHS cost of managing 
a wound without any evidence of infection was ~£2000 
and the conflated cost of managing a wound with a 
putative infection ranged from £5000 to £11 200.
Conclusion Surgeons are unlikely to be fully aware of 
the problems surrounding unhealed surgical wounds 
once patients are discharged into the community, due to 
inconsistent recording in patients’ records coupled with 
the low rate of follow-up appointments. These findings 
offer the best evidence available with which to inform 
policy and budgetary decisions pertaining to managing 
unhealed surgical wounds in the community.

IntrOduCtIOn
More than 10 million operations were 
performed by the National Health Service 
(NHS) in England1 in 2015/2016, with the 

majority involving an incision.2 Most incised 
surgical wounds generally heal by primary 
intention. However, some heal by secondary 
intention, either because the wound has 
intentionally been left open or has dehisced 
following primary closure.3 4 Surgical wounds 
healing by secondary intention are thought 
to be common in the UK, and to account for 
26%–28% of all surgical wounds requiring 
continued nursing intervention.5 Such 
wounds may remain open for an extended 
period and are susceptible to infection, 
requiring ongoing treatment.6 Surgical 
wound dehiscence (SWD), defined as the 

strengths and limitations of this study

 ► This is the first study to evaluate the patient path-
ways and associated health outcomes, resource use 
and corresponding costs attributable to managing 
unhealed surgical wounds over 12 months from the 
onset of community management.

 ► This study  was undertaken using real-world ev-
idence derived from the anonymised records of 
a sample of patients in The Health Improvement 
Network (THIN) database (a nationally representa-
tive database of clinical practice among >11 million 
patients registered with general practitioners (GP) in 
the UK).

 ► The estimates were derived following a systematic 
analysis of patients’ characteristics, wound-related 
health outcomes and all community-based and sec-
ondary care resource use contained in the patients’ 
electronic records.

 ► Computerised information in the THIN database is 
collected by GPs for clinical care purposes and not 
for research, consequently the accuracy of wound 
descriptors and other terminology has not been val-
idated, but does reflect real-world documentation in 
clinical practice.

 ► The analysis does not consider the potential im-
pact of patients’ surgical wounds that heal within 
4 weeks of the surgical procedure or those patients 
who remain in hospital until their surgical wound 
heals.
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rupture or splitting open of a previously closed surgical 
incision site, may be either superficial or deep.7 Dehisced 
wounds may be left to heal fully through secondary inten-
tion, or closed surgically after partial healing.

The management of patients with an unhealed surgical 
wound remains challenging because of the potentially 
high chance of developing further wound complications.8 
Such complications can result in hospital readmission, 
further surgery and prolonged hospitalisation, and may 
require intensive management in the community. The 
National Institute for Health and Care Excellence (NICE) 
estimated that 5% of all surgical procedures result in a 
surgical site infection (SSI) in the UK and account for 
up to 20% of cases of healthcare-associated infections.9 
The SSI data collected by hospitals could be an underes-
timate as most patients develop signs and symptoms after 
discharge.10

The Burden of Wounds study reported that unhealed 
surgical wounds accounted for 11% (n=250 000 
patients) of all wounds managed in the UK by the NHS 
in 2012/2013.11 The annual NHS cost attributable to 
managing these wounds and associated comorbidities 
was estimated to be £982.9 million.12 After adjustment for 
comorbidities, the annual NHS cost was estimated to be 
between £957.4 and £985.8 million.12

Wound management is now of sufficient concern among 
the wound care community in the UK, that the UK Parlia-
ment (House of Lords) debated developing a national 
strategy for improving the standards of wound care in the 
NHS.13 All healthcare systems recognise the importance 
of healing surgical wounds without complications. Never-
theless, there is a lack of information surrounding the 
characteristics of patients with surgical wounds healing by 
primary or secondary intention, the time taken for these 
wounds to heal, wound treatment and patient manage-
ment within the community. Additionally, the healthcare 
costs associated with SWD are poorly reported and are 
frequently conflated with the cost of SSI. This paucity of 
data limits our understanding of the healthcare needs of 
patients with an unhealed surgical wound and also hinders 
the planning and allocation of the relevant resources. 
The aim of the present analysis was to follow a cohort 
of patients in clinical practice from initial presentation 
of their surgical wound in the community, to evaluate in 
greater depth how managing patients with an unhealed 
surgical wound impacts on healing and NHS costs.

MethOds
study design
This was a retrospective cohort analysis of the case 
records of patients with an unhealed surgical wound 
(defined as one that had not healed within 4 weeks of 
the surgical procedure), randomly extracted from The 
Health Improvement Network (THIN) database. The 
perspective of the analysis was that of the UK’s NHS and 
the time horizon was 12 months from initial presentation 
in the community.

thIn database
The THIN database (IMS, London, UK) contains elec-
tronic records on >11 million anonymised patients 
entered by general practitioners (GPs) from >560 prac-
tices across the UK. The patient composition within the 
THIN database has been shown to be representative of 
the UK population in terms of demographics and disease 
distribution,14 and the database theoretically contains 
patients’ entire medical history, as previously described.11 
Hence, the information contained in the THIN database 
reflects actual clinical practice.

study population
The authors had previously obtained a random sample of 
records of 6000 adult patients with a documented history 
of a wound for whatever reason from the THIN database, 
for previous wound studies. The study population of 707 
patients was identified within this cohort of 6000 patients 
according to the following criteria:

 ► Were 18 years of age or over.
 ► Had undergone a surgical procedure either during or 

after 2012.
 ► Had a surgical wound which had remained unhealed 

for 4 weeks after the surgical procedure.
 ► Had at least 12 months of continuous medical history 

in their case record from the first mention of their 
surgical wound unless it healed.

Patients whose wound healed within 4 weeks of their 
surgical procedure or those with a dermatological tumour 
were excluded from the data set. Any patients with an 
unhealed surgical wound who died within a year of initial 
presentation in the community were also excluded, since 
the study design was to examine the trajectory of these 
wounds over a full 12 months from initial presentation 
unless it healed.

Patient and public involvement
Patients and members of the public were not directly 
involved in this study. The study population was limited to 
the anonymised records of patients in the THIN database.

study variables and statistical analyses
Information was systematically extracted from the 
patients’ electronic records over a period of 12 months 
from initial presentation of their unhealed surgical 
wound in the community. This included patients’ charac-
teristics, comorbidities (defined as a non-acute condition 
that patients were suffering from in the year before the 
start of their wound), wound-related healthcare resource 
use (ie, dressings, bandages, topical treatments, negative 
pressure wound therapy, district nurse visits (who provide 
care within a patient’s home), practice nurse visits (who 
provide care within a GP’s surgery), GP visits, hospital 
outpatient visits, laboratory tests), prescribed medication 
(ie, analgesics, non-steroidal anti-inflammatory drugs 
(NSAID) and systemic anti-infectives (principally antibi-
otics)) and clinical outcomes (ie, healing and putative 
infection). If a patient received a bandage or dressing on 
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a specific date, but a clinician visit was not documented 
in their record, it was assumed the patient had been seen 
outside of the general practice by a district nurse. No 
other assumptions were made regarding missing data and 
there were no other interpolations.

Differences between two subgroups were tested for 
statistical significance using a Mann-Whitney U test or χ2 
test. Differences between three subgroups were tested for 
statistical significance using a Kruskal-Wallis test or χ2 test. 
Multivariate logistic regression (using the enter method 
in which all the independent variables were entered into 
the analysis simultaneously) investigated relationships 
between baseline variables and clinical outcomes. Kaplan-
Meier analyses were undertaken to compare the healing 
distribution of different subgroups. The p values <0.05 
were considered statistically significant and have been 
reported. All p values ≥0.05 were not considered to be 
statistically significant and these numerical values have 
not been reported. All statistical analyses were performed 
using IBM SPSS Statistics (IBM UK).

Cost of patient management
Unit costs at 2015/2016 prices15–17 were assigned to the 
resource use values to estimate the mean NHS cost of 
managing an unhealed surgical wound over 12 months 
from initial presentation in the community.

sensitivity analyses
Deterministic sensitivity analyses were undertaken to 
assess how the cost of managing an unhealed surgical 
wound changes by varying the values of clinical outcomes 
and resource use.

results
Patients’ characteristics
This analysis has essentially studied a cohort of patients 
with SWD or an open wound left to heal by secondary 
intention. However, the term dehiscence or open wound 
was only recorded in 4% of the patients’ case records. 
The most frequently used terms were ‘dressing of wound’ 
or ‘dressing of surgical wound’. The age of the study 
population was a mean of 62.6±17.8 years per patient. 
Fifty-eight per cent (n=411) of the cohort of patients were 
>60 years of age, and 26% (n=184) were ≤50 years of age. 
Seventy-one per cent (n=505) of patients had undergone 
a planned surgical procedure and 29% (n=202) an emer-
gency procedure. Two-thirds (67%) of all the patients 
were discharged from hospital into the community within 
2 weeks of their surgical procedure; the median length 
of stay was 10 days. Patients’ baseline characteristics and 
anatomical site of surgery are summarised in table 1. 
Twenty-two per cent of all the wounds arose from abdom-
inal surgery, and 14% arose from limb (vascular) surgery 
of which 79% of the procedures involved either a minor 
or major amputation.

The cohort had a mean of 5.3±2.7 comorbidities per 
patient, ranging from 5.2±2.7 comorbidities per patient 

who had a planned surgical procedure to 5.5±2.6 comor-
bidities per patient who underwent an emergency proce-
dure. These differences were not significantly different. 
Additionally, 29% (n=205) of all patients had diabetes 
(27% (n=137) and 34% (n=68) of patients who under-
went a planned or emergency procedure, respectively). 
Patients’ comorbidities are summarised in table 2. There 
were no significant differences in the incidence of comor-
bidities between patients whose wound did or did not 
heal within 12 months from initial presentation in the 
community (not shown), with the exception that 42% of 
patients whose wound remained unhealed had diabetes 
compared with 27% of healed patients; p<0.01.

Clinical outcomes
This study was an analysis of unhealed surgical wounds 
following a documented surgical procedure in the 
patients’ medical records. The THIN database does 
not define what a wound is nor does it define wound 
healing. Wound healing was a clinical observation not 
necessarily confirmed by a specialist and it is unknown 
if the nurses/GPs who managed these patients used any 
consistent definition. On that basis, 83% (n=607) of all 
the wounds in this study’s cohort were estimated to have 
healed within 12 months from initial presentation in the 
community (figure 1), with healing ranging from 86% 

Table 1 Patients’ baseline characteristics

Mean age at time of surgery per patient 62.6 years

Female 54%

Mean systolic blood pressure per patient 131.0 mm Hg

Mean diastolic blood pressure per patient 75.4 mm Hg

Mean BMI per patient 29.6 kg/m2

BMI<18.5 kg/m2 3%

BMI≥30.0 kg/m2 46%

Smokers 21%

Ex-smokers 29%

Non-smokers 50%

Abdominal surgery 22%

Lower limb (vascular) surgery 14%

Minor surgery 12%

Lower limb (orthopaedic) surgery 10%

Upper limb surgery 9%

Skin surgery 8%

Chest surgery 8%

Unspecified surgery 4%

Head and/or neck surgery 4%

Perineal surgery 3%

Lower limb (minor) surgery 2%

Back surgery 2%

Groin surgery 1%

BMI, body mass index.
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of wounds arising from a planned procedure to 74% of 
wounds arising from an emergency procedure. The time 
to healing was a mean of 4.2±3.0 months per patient. 
However, this ranged from a mean of 3.9±3.0 months for 
patients who had undergone planned surgery to 4.3±2.8 
months for those who had undergone an emergency 
procedure.

The distribution of healing between the wounds arising 
from planned and emergency procedures was not signifi-
cantly different (p=0.26 from a Kaplan-Meier analysis). 
The healing rates stratified by anatomical site of surgery 

are shown in figure 2. All the groin procedures healed, 
93% of the minor lower limb procedures healed and 88% 
of the other minor procedures healed within 12 months 
from initial presentation in the community. Conversely, 
only 62% of back procedures and 69% of vascular lower 
limb procedures healed during this period. Irrespective 
of the other anatomical sites of surgery, between 76% and 
82% of all the other procedures healed within 12 months 
from initial presentation in the community.

Healing appeared to be affected by a patient’s body 
mass index (BMI). Ninety-four per cent of patients with a 
BMI <20 kg/m2 healed during the study period compared 
with 89% of patients with a BMI of 20–29 kg/m2, 84% of 
those with a BMI of 30–35 kg/m2 and 84% of those with a 
BMI of >35 kg/m2. None of these rates were significantly 
different, although there was a trend. Moreover, there 
was no significant difference in the BMI of those patients 
who underwent planned or emergency procedures. Addi-
tionally, significantly more wounds of patients without 
diabetes healed over the 12 months’ follow-up period 
compared with patients who had diabetes (88% vs 80%; 
p=0.002).

Binary logistic regression showed that within the limita-
tions of the data documented in the records, anatom-
ical site of surgery, having diabetes, having a suspected 
infection (see ‘Infection’ in the Results section) and 
undergoing an emergency procedure are potential inde-
pendent risk factors for a wound not healing:

 ► Suspect infection: OR 0.497 (95% CI 0.223 to 0.935); 
p=0.032.

 ► Lower limb (vascular) surgery: OR 0.538 (95% CI 
0.310 to 0.934); p=0.028.

 ► Diabetes: OR 0.546 (95% CI 0.301 to 0.903); p=0.007.
 ► Emergency surgery: OR 0.660 (95% CI 0.408 to 

0.990); p=0.045.
Smoking was not identified as being an independent 

risk factor for non-healing; 50% of patients in both the 
healed and unhealed groups were smokers or ex-smokers 
at the time of surgery.

Table 2 Patients’ comorbidities

Comorbidity

Percentage of patients with a 
comorbidity

All (%)

Planned 
procedures 
(%)

Emergency 
procedures 
(%)

Cardiovascular 70 69 71

Cerebrovascular 7 6 9

Dermatological 54 54 54

Endocrinological 48 47 50

Gastroenterological 41 39 45

Genitourinary 32 32 30

Haematological 7 7 8

Hepatological 3 2 3

Immunological 13 12 15

Musculoskeletal 68 67 70

Neurological 27 27 28

Oncological 25 24 27

Ophthalmological 12 12 10

Otolaryngological 22 20 28

Psychiatric 38 38 38

Renal 24 24 24

Respiratory 39 37 42

Figure 1 Wound healing stratified by planned/emergency procedures.
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Patient management
At the onset of their wound management in the commu-
nity, 46% of patients were prescribed an absorbent 
dressing, 39% an antimicrobial dressing, 39% a soft 
polymer, 36% a foam, 32% an alginate, 32% a perme-
able dressing, 29% a hydrocolloid and 24% a hydrogel 
(table 3). Dressing use for the initial treatment was unaf-
fected by whether a patient had undergone a planned or 
emergency procedure.

Patients continued to be prescribed their initial mix of 
dressings until such time as their wound healed (table 4). 
Over half of the patients received multiple dressings at 
each dressing change in the first month of treatment, 
decreasing to 10% of patients by the 12th month of treat-
ment (figure 3). Patients who were treated with multiple 
dressings received between a mean of 2 and 4 dressings. 
Overall, patients’ dressings were changed three times a 
week. Additionally, <1% of patients who had undergone 
a planned procedure and 2% of those who had under-
gone an emergency procedure received negative pressure 
wound therapy.

In addition to dressings and bandages, 42% of patients 
were prescribed an analgesic or NSAID, and 36% were 
prescribed a systemic anti-infective at the time of initial 
presentation in the community. Over the study period, 
66% of all patients were prescribed an anti-infective and 
59% of all patients received an antimicrobial dressing.

Healthcare resource use associated with managing an 
unhealed surgical wound in the community is shown in 
table 5. Patients were predominantly managed in the 
community by nurses. Only three patients were docu-
mented as having had a single visit by a tissue viability 
nurse. Two of these patients had undergone a planned 
procedure and one an emergency procedure.

Fifty-nine per cent of all patients were recorded as 
having had a follow-up visit with their surgeon within 
3 months from discharge into the community, ranging 
from 54% of patients who had undergone a planned 
procedure to 66% of those who had undergone an 
emergency procedure. Fifty-eight per cent of all patients 

(58% and 57% of those who had undergone a planned 
or emergency procedure, respectively) still had a wound 
at 3 months and only 53% of them had a follow-up visit 
with their surgeon. Additionally, 39% of all patients (38% 
and 40% of those who had undergone a planned or 
emergency procedure, respectively) still had a wound at 
6 months and only 40% of them had a follow-up visit with 
their surgeon. Furthermore, 19% of patients were read-
mitted into hospital a mean of 3.6 months after original 
discharge, including 9% within 30 days of discharge.

Cost of patient management
The mean NHS cost of wound care over 12 months, 
following initial presentation in the community, was an 
estimated £7345±£6673 per surgical wound, ranging 
from a mean of £7163±£6366 to £7800±£6405 per wound 
that arose following a planned or emergency procedure, 
respectively (table 6). Figure 4 illustrates the monthly cost 
of managing these wounds, and shows how the monthly 
wound management cost starts to increase around month 
5/6 if the wound fails to heal. The mean NHS cost of wound 
care of managing a wound that remained unhealed was at 
least double that of managing a wound that healed (mean 
of £5997 vs £13 682 per unhealed surgical wound) (table 7). 
The mean NHS cost of wound care stratified by anatomical 
site of surgery is shown in figure 5.

District nurse visits were the primary cost driver and 
accounted for ≥52% of the cost of patient management. 
Hospital readmissions accounted for up to a further 22% 
of the cost and hospital outpatient visits a further 4%–6%. 
Dressings and bandages accounted for up to 17% of 
the cost of patient management. Eighteen per cent of 
the total NHS cost of managing a wound arising from a 
planned procedure and up to 23% for a wound arising 
from an emergency procedure was incurred in secondary 
care, the majority of which related to hospital readmis-
sion. The remainder was incurred in the community.

The mean NHS cost of wound care over 12 months 
decreased inversely as a patient’s BMI increased (table 8). 
Additionally, the mean NHS cost of wound care over 12 

Figure 2 Wound healing stratified by anatomical site of surgery.
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months was 43% more among patients with diabetes than 
among those without the disease (table 8).

Infection
The terms ‘surgical site infection’ and ‘SSI’ were not 
found in any of the patients’ case records. The most 
frequently used terms in the records were ‘postoperative 
wound infection’, ‘skin and subcutaneous tissue infec-
tion’, ‘local infection of skin/subcutaneous tissue’ and 
‘cellulitis of wound’.

Thirteen per cent of the patients’ records documented 
their wound as being clinically infected at the onset of 
their management in the community. Another 55% of 
patients were prescribed a systemic anti-infective and/
or antimicrobial dressing at this time, suggesting that as 
many as 68% of all the wounds in our study population 
may have been considered to be at risk of infection or 
infected at the time of initial presentation in the commu-
nity (table 9). Additionally, 31% of patients with a puta-
tive infection had diabetes compared with 18% of patients 
who did not have an infection; p<0.005.

Over the 12 months’ follow-up period, 18% of patients 
received only an antimicrobial dressing, indicative of 
concern about the local bioburden or a possible localised 
wound infection, and 66% were prescribed a systemic 
anti-infective. The duration of continuous prescribing of 
an antimicrobial dressing in the patients’ records was a 
mean of 4.2 months per patient. However, 28% of patients 
received continuous prescribing of topical antimicrobials 
for >6 months, according to documentation in their case 
record.

Of the 16% of patients who were never recorded as 
having an infection, 92% of the wounds healed within a 
mean of 1.9 months. The healing rate was lower among 
patients with a putative infection, and the mean time 
to healing was longer (table 9). Furthermore, the cost 
of wound management of an uninfected wound was at 
least 60% less than that of a putatively infected wound 
(table 9). The percentage of putative infections and 
associated costs was relatively unaffected by whether the 
wound had arisen from a planned or emergency proce-
dure (table 10). Hence, the mean NHS cost of managing 
an unhealed surgical wound without any evidence of 
infection was estimated to be ~£2000 per wound, and the 
mean conflated cost of managing an unhealed surgical 
wound with a putative infection ranged from £5000 to 
£11 200 per wound.

Additionally, 23% of patients subsequently developed a 
putative wound infection a mean 4.3 months after initial 
presentation, for which an anti-infective was prescribed. 
The cost of wound management among these patients 
was a mean of £12 890 per patient.

Binary logistic regression showed that within the limita-
tions of the data documented in the records of this cohort 
of patients, the anatomical site of surgery, prior presence 
of immunological symptoms and diabetes were all poten-
tial independent risk factors for patients developing an 
infection:Ta
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 ► Chest and breast surgery: OR 3.231 (95% CI 1.127 to 
9.263); p=0.029.

 ► Immunological symptoms: OR 2.678 (95% CI 1.197 to 
5.992); p=0.016.

 ► Lower limb (vascular) surgery: OR 2.485 (95% CI 
1.130 to 5.466); p=0.024.

 ► Abdomen surgery: OR 1.814 (95% CI 1.076 to 3.058); 
p=0.025.

 ► Diabetes: OR 1.734 (95% CI 1.025 to 2.933); p=0.04.

sensitivity analyses
Sensitivity analysis showed that:

 ► If the probability of healing was reduced by 25%, from 
83% to 62%, the mean NHS cost of wound care over 
12 months would increase by 22% to an estimated 
£8929 per wound. Conversely, if the probability of 
healing was increased by 20%, from 83% to 99%, the 
mean NHS cost of wound care over 12 months would 
decrease by 17% to an estimated £6077 per wound.

 ► If the number of district nurse visits changed by 25% 
below or above the base case value, the mean NHS 
cost of wound care over 12 months would vary by 
14% from the mean value (range £6298–£8392 per 
wound).

 ► If the number of practice nurse visits changed by 25% 
below or above the base case value, the mean NHS cost 
of wound care over 12 months would vary by 1% from 
the mean value (range £7282–£7408 per wound).

 ► If the number of hospital admissions changed by 25% 
below or above the base case value, the mean NHS cost 
of wound care over 12 months would vary by 4% from 
the mean value (range £7073–£7617 per wound).

 ► If the number of hospital outpatient visits changed 
by 25% below or above the base case value, the mean 
NHS cost of wound care over 12 months would vary 
by 1% from the mean value (range £7258–£7432 per 
wound).

Table 4 Dressings prescribed over the 12 months following initial presentation in the community

Month of 
treatment

Percentage of patients who were treated with the following dressing

Absorbent 
(%)

Soft 
polymer 
(%)

Antimicrobial 
(%)

Other 
(%)

Foam 
(%)

Permeable 
(%)

Alginate 
(%)

Hydrocolloid 
(%)

Low 
adherence 
(%)

Hydrogel 
(%)

Odour 
absorbent 
(%)

1 46 39 39 37 36 32 32 29 24 24 0

2 38 35 35 32 13 29 28 29 24 25 0

3 32 31 31 28 32 26 25 25 23 24 21

4 28 28 28 26 29 24 24 25 21 22 0

5 25 25 25 23 26 21 21 22 19 20 0

6 21 21 22 20 22 18 18 18 17 17 0

7 16 17 17 16 18 15 13 15 13 13 0

8 14 15 15 14 15 13 12 13 12 12 11

9 12 12 14 12 12 12 11 11 11 11 0

10 11 12 12 10 11 10 10 10 9 9 0

11 8 9 9 18 9 17 7 10 7 7 0

12 12 10 11 10 10 9 9 10 10 9 0

Figure 3 Patients who received a combination of multiple dressings at each dressing change.
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 ► If the unit cost of wound care products was decreased 
or increased by 25%, the mean NHS cost of wound 
care over 12 months would vary by 4% from the mean 
value (range £7074–£7616 per wound).

Changes to the use of other healthcare resources had 
minimal impact on the mean NHS cost of wound care over 
12 months, following initial presentation in the community.

dIsCussIOn
This study’s population comprised those patients who 
were discharged from hospital into the community with 
a wound that remained unhealed for longer than 4 weeks 
after their surgery, and may well be different from the 
cohort of patients whose wound heals within 4 weeks of 
their surgical procedure or those who remain in hospital 

Table 5 Healthcare resource use associated with managing unhealed surgical wounds in clinical practice

Resource use

Mean amount of resource use per patient over 12 months 
from initial presentation

All Planned procedures Emergency procedures

Bandages 18.88 19.10 18.30

District nurse visits 72.00 73.10 69.20

Dressings 177.50 182.50 164.50

GP visits 2.80 2.90 2.50

Hospital admissions 0.31 0.28 0.39

Hospital outpatient visits 2.20 2.10 2.50

Laboratory tests 0.78 0.79 0.75

Negative pressure wound therapy 0.16 0.15 0.20

Practice nurse visits 10.30 10.80 9.20

Prescriptions for analgesic and non-steroidal inflammatories 5.60 5.80 5.20

Prescriptions for anti-infectives 2.40 2.40 2.20

Topical treatments 3.30 2.10 6.20

GP, general practitioner.

Table 6 Cost of healthcare resource use associated with managing unhealed surgical wounds in clinical practice (percentage 
of total cost is in parenthesis)

Resource

Mean cost of resource use per patient over 12 months from initial 
presentation in the community

All procedures (%) Planned procedures (%) Emergency procedures (%)

District nurse visits £4186.81 (57) £4142.62 (58) £4297.30 (55)

Hospital admissions £1086.76 (16) £972.30 (14) £1372.91 (18)

Dressings £763.73 (10) £772.50 (11) £741.82 (10)

Hospital outpatient visits £348.55 (5) £326.04 (5) £404.84 (5)

Practice nurse visits £253.29 (3) £262.33 (4) £230.69 (3)

GP visits £219.33 (3) £227.02 (3) £200.11 (3)

Bandages £214.65 (3) £202.20 (3) £245.77 (3)

Analgesics and non-steroidal anti-
inflammatories

£118.42 (2) £118.31 (2) £118.68 (2)

Wound care appliances £83.61 (1) £75.35 (1) £104.24 (1)

Anti-infectives £43.44 (1) £43.51 (1) £43.26 (1)

Topical treatments £17.17 (<1) £12.35 (<1) £29.22 (<1)

Negative pressure wound therapy £6.00 (<1) £5.18 (<1) £8.03 (<1)

Laboratory tests £2.85 (<1) £2.85 (<1) £2.85 (<1)

Tissue viability nurse visits £0.25 (<1) £0.24 (<1) £0.27 (<1)

Total £7344.86 (100) £7162.81 (100) £7800.00 (100)

GP, general practitioner.
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until their surgical wound heals. Nevertheless, this anal-
ysis provides the first evidence of how unhealed surgical 
wounds are managed in clinical practice in the UK, 
following initial presentation in the community.

This cohort consisted of patients with SWD or an open 
wound left to heal by secondary intention. SSI is one of 
the risk factors for SWD, but the occurrence of SWD can 
increase the risk of developing an SSI.18 Although the 

secondary care and economic implications of SSI are well 
recognised,19 20 those of SWD remain largely unquanti-
fied,21 as is the community cost of treating both.22 One 
study comments that a rigorous and consistent classifi-
cation system is needed if patients with SWD are to be 
effectively diagnosed and managed.21 Our study found 
considerable variation in documentation standards and 
terminology pertaining to both the nature of the wound 

Figure 4 Monthly cost of healthcare resource use associated with managing surgical wounds stratified by planned/emergency 
procedures and healing in clinical practice. NHS, National Health Service. 

Table 7 Cost of healthcare resource use associated with managing unhealed surgical wounds stratified by planned/
emergency procedures and healing in clinical practice (percentage of total cost is in parenthesis)

Resource

Mean cost of resource use per patient over 12 months from initial presentation in the 
community

Planned/healed 
procedures (%)

Planned/unhealed 
procedures (%)

Emergency/healed 
procedures (%)

Emergency/unhealed 
procedures (%)

District nurse visits £3457.82 (58) £8328.58 (59) £3104.09 (52) £7651.79 (59)

Hospital admissions £921.22 (15) £1284.56 (9) £1314.78 (22) £1536.34 (12)

Dressings £627.04 (10) £1661.62 (12) £558.83 (9) £1256.28 (10)

Hospital outpatient visits £293.21 (5) £526.69 (4) £331.36 (6) £611.42 (5)

Practice nurse visits £191.80 (3) £693.48 (5) £164.96 (3) £415.48 (3)

GP visits £182.28 (3) £500.49 (4) £161.89 (3) £307.56 (2)

Bandages £117.25 (2) £721.50 (5) £86.36 (1) £693.92 (5)

Analgesics and non-steroidal 
anti-inflammatories

£106.13 (2) £192.77 (1) £91.42 (2) £195.32 (2)

Wound care appliances £57.95 (1) £181.74 (1) £77.48 (1) £179.46 (1)

Anti-infectives £37.73 (1) £78.83 (1) £33.78 (1) £69.90 (1)

Topical treatments £6.21 (<1) £49.89 (<1) £39.62 (1) £0.00 (<1)

Negative pressure wound 
therapy

£5.92 (<1) £0.69 (<1) £1.89 (<1) £25.30 (<1)

Laboratory tests £1.89 (<1) £8.70 (<1) £1.78 (<1) £5.86 (<1)

Tissue viability nurse visits £0.28 (<1) £0.00 (<1) £0.37 (<1) £0.00 (<1)

Total £6006.73 (100) £14 229.54 (100) £5968.61 (100) £12 948.63 (100)

GP, general practitioner.
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and infection. Consequently, any reporting system on 
SWD and SSI in the community would be under-reported 
and inaccurate. In an attempt to address this variance, a 
post-discharge SSI assessment has been developed and is 
currently undergoing further testing.23

The lack of secondary care involvement in many of the 
cases identified in this study would suggest that surgical 
teams may be unaware of the extent of the problem, 
and that both SWD and SSI may therefore be under-re-
ported. A point prevalence study of wounds in north-
east England identified that the largest proportion of 
wounds was surgical wounds, and that community nurses 
were involved in the care of over 70% of patients with 
wounds.24 Another study found that one-third of surgical 

complications occurred after discharge, that two-thirds 
were managed in the community and that one-third 
resulted in readmission to hospital.25 The authors 
emphasised that research and audit based solely on inpa-
tient data significantly underestimates surgical wound 
morbidity rates.25 In comparison, 19% of this study’s 
patients were readmitted into hospital as a direct result of 
their unhealed surgical wound.

Our analysis suggests that unhealed surgical wounds 
occur in patients with significant comorbidities, the 
management of which is associated with significant 
resource use. Moreover, two-thirds of all the unhealed 
surgical wounds in this cohort were considered to be at 
risk of infection or infected at the time of presentation. 
This estimate was based on documentation of infection in 
the patients’ records and the use of antimicrobial dress-
ings and anti-infective prescriptions. The authors recog-
nise the potential weakness of this estimate as systemic 
anti-infectives can be prescribed in general practice on the 
basis of wound swabs alone. Furthermore, antimicrobial 
dressings are prescribed prophylactically in clinical prac-
tice for wounds that are both infected and uninfected. 
The relative effectiveness of any antiseptic, antibiotic or 
antibacterial agent delivered either systemically or topi-
cally on surgical wounds healing by secondary intention 
is unclear.26 NICE recommends that patients with an SSI 
are offered treatment with an antibiotic that covers the 
likely causative organisms, and is selected based on local 
resistance patterns and the results of microbiological 
tests.9 Moreover, prophylactic use of antibiotics carries a 
risk of adverse effects and increased prevalence of anti-
biotic-resistant bacteria. Therefore, NICE recommends 

Figure 5 Cost of healthcare resource use associated with managing unhealed surgical wounds in clinical practice stratified by 
anatomical site of surgery. GP, general practitioner; NHS, National Health Service; NSAID, non-steroidal anti-inflammatory drug. 

Table 8 Cost of healthcare resource use associated with 
managing unhealed surgical wounds stratified by BMI and 
diabetes

Patients 
(%)

Healed 
(%)

Emergencies 
(%)

NHS cost 
per patient

BMI<20 kg/
m2

5 94 31 £9269

BMI 20–
29 kg/m2 

45 89 27 £6938

BMI 30–
35 kg/m2 

20 84 35 £7096

BMI>35 kg/
m2 

20 84 28 £7812

Diabetes 29 80 33 £9349

No diabetes 71 88 27 £6526

BMI, body mass index; NHS, National Health Service. 
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that prophylactic use of antibiotics should be limited to 
cover the organisms most likely to cause infection and be 
influenced by the strength of the association between the 
antibiotic used and these adverse effects.9

Resource use associated with managing a putatively 
infected wound was found to be greater than that of an 
uninfected wound as the healing rate was lower and time 
to healing was longer. So too was resource use associ-
ated with managing the wounds that remained unhealed 
compared with those that went on to heal. Consequently, 
the cost of managing an unhealed wound was at least 
double that of managing a wound that healed (mean of 
£5997 vs £13 682 per wound), and the cost of managing 
an uninfected wound was at least 60% less than that of a 
putatively infected wound. The mean cost of managing 
a putatively infected wound with an anti-infective and an 

antimicrobial dressing (£11 200) was not too dissimilar to 
Tanner’s cost estimate of managing a postsurgical wound 
infection in the community (£10 523).27 Moreover, the 
analysis found the mean NHS cost of wound care over 12 
months from initial presentation in the community to be 
an estimated £7300 per wound, ranging from a mean of 
£7200 to £7800 for a wound that arose from a planned 
or emergency procedure, respectively. It is important to 
note that these estimates are the amounts by which the 
costs of the original episodes of surgery are increased as 
a result of the surgical wound not having healed. Others 
have also reported that SWD increases healthcare expen-
diture, due in part to the need for community nursing 
and associated support and increased use of wound care 
products.19 28–32

Table 9 Incidence of putative infection with associated healing and costs over the 12 months’ follow-up period

Patients (%)
Patients who 
healed (%)

Mean time to healing 
per patient (months)

Mean cost of 
wound care per 
patient

No infection 16 92 1.86 £2001

Received only an antimicrobial dressing 18 83 5.79 £6966

Prescribed an anti-infective with or without an 
antimicrobial dressing

66 85 6.46 £8742

Prescribed an anti-infective with an antimicrobial 
dressing

41 82 8.11 £11 169

Prescribed an anti-infective without an 
antimicrobial dressing

25 90 3.62 £4961

Table 10 Incidence of putative infection with associated healing and costs stratified by planned/emergency procedures over 
the 12 months’ follow-up period

Cohort (%)
Cohort that 
healed (%)

Mean time to 
healing per patient 
(months)

Mean cost of 
wound care per 
patient

Planned procedures

  No infection 17 90 1.81 £2143

  Received only an antimicrobial dressing 17 86 5.99 £6966

  Prescribed an anti-infective with or without 
an antimicrobial dressing 

66 87 6.66 £8507

  Prescribed an anti-infective with an 
antimicrobial dressing

43 84 8.19 £10 606

   Prescribed an anti-infective without an 
antimicrobial dressing 

23 93 3.79 £4581

Emergency procedures

  No infection 16 97 1.97 £1649

  Received only an antimicrobial dressing 21 79 5.29 £7165

  Prescribed an anti-infective with or without 
an antimicrobial dressing 

63 79 5.98 £9574

  Prescribed an anti-infective with an 
antimicrobial dressing

38 76 7.93 £12 018

   Prescribed an anti-infective without an 
antimicrobial dressing 

25 83 3.20 £5633



12 Guest JF, et al. BMJ Open 2018;8:e022591. doi:10.1136/bmjopen-2018-022591

Open access 

These findings from this cohort of patients with unhealed 
surgical wounds are consistent with our Burden of Wounds 
study.11 12 33 The time to healing a wound is clearly an important 
factor in driving costs. Accordingly, the cost of surgical wound 
management can be affected by a combination of resources 
required for dressing changes, complexity of some treat-
ment regimens and infection.12 Furthermore, the Burden of 
Wounds study11 12 33 provided insight into areas where care 
improvements could potentially result in improved clinical 
outcomes while generating significant cost savings. Never-
theless, cost-effective management and healing of unhealed 
surgical wounds in the community is likely to remain a chal-
lenging problem. One of the reasons may be due to the inad-
equate involvement of specialist clinicians in the management 
of the wounds in this study’s cohort. Only three patients were 
recorded as having seen a tissue viability nurse and around 
a half of all patients who still had a wound at 3 months were 
recorded as having had a follow-up outpatient visit with their 
surgeon. However, it is possible that more patients were 
receiving multidisciplinary care than those for whom that was 
recorded in the THIN database. However, there was minimal 
evidence of this within the records, and there was no evidence 
of a coordinated shared treatment plan.

This study highlights the apparent lack of treatment 
planning, reassessment and re-evaluation of care for most 
patients with an unhealed surgical wound in the commu-
nity. The patients’ combination of dressings and bandages 
remained unchanged for the length of time the wound 
remained unhealed, and there was minimal correlation 
between wound duration and senior involvement in direct 
patient care. Given the nature of these wounds, there was 
a surprising underutilisation of topical negative pressure 
therapy in this cohort of patients. This may have resulted 
from either a lack of product availability, item cost consid-
erations, skill mix and/or a failure to follow escalation path-
ways involving senior staff. Another community-based study 
in Australia reported similar findings,21 and interestingly, 
the distribution of dressing use in our study was concor-
dant with that used to treat SWD in the Australian study.21 
Clearly, improving management practices should lead to a 
better outcome for patients and would be cost-effective for 
the NHS.

The authors suggest that an improvement in five key areas 
of clinical and service management would enhance healing 
and other patient outcomes while reducing overall manage-
ment costs. These are:

 ► Working to common definitions and reporting stand-
ards across primary and secondary care.

 ► Integrating care across providers.
 ► Escalating care appropriately with greater senior 

involvement.
 ► Rational use of products with access to advanced 

wound treatments when necessary.
 ► Recognising high-risk patients and responding with 

nutritional support and comorbidity management as 
appropriate.

In turn, with improved healing, these actions should 
reduce workload and associated healthcare resource use 

and lead to reductions in the overall cost of wound care. All 
healthcare systems recognise the importance of managing 
unhealed surgical wounds and the relative risk of developing 
an SSI. Clearly, training non-specialist nurses in the appro-
priate management of unhealed surgical wounds is a prereq-
uisite to overcoming some of the problems encountered in 
clinical practice and to achieving better health outcomes 
than those currently being observed.

study limitations
The advantages and disadvantages of using patients’ records 
in the THIN database for health economic studies in wound 
care have been previously discussed.11 In summary, the 
advantage of using the database is that the patient pathways 
and associated resource use are based on real-world evidence 
derived from clinical practice. However, the analyses were 
based on clinicians’ entries into their patients’ records and 
inevitably subject to a certain amount of imprecision and 
lack of detail. Moreover, the computerised information in 
the database is collected by GPs and nursing teams for clin-
ical care purposes and not for health economics research. 
Prescriptions issued by GPs and practice nurses are recorded 
in the database, but it does not specify whether the prescrip-
tions were dispensed or detail patient compliance with the 
product. Additionally, the patients’ records do not consis-
tently document plasma glucose levels and amounts of 
alcohol intake, both of which could potentially impact on 
wound healing. Despite these limitations, it is the authors’ 
opinion that the real-world evidence contained in the THIN 
database has provided a useful perspective on the manage-
ment of unhealed surgical wounds in the community in the 
UK and the associated costs.

The analysis was truncated at 12 months and does 
not consider the potential impact of those wounds that 
remained unhealed beyond the study period. Also excluded 
is the potential impact of managing hospital inpatients with 
a surgical wound and those being cared for in nursing/resi-
dential homes. The analysis only considered NHS resource 
use and associated costs for the ‘average patient’ and was 
not stratified according to gender, comorbidities, disease-re-
lated factors and level of clinicians’ skills. Costs incurred 
by non-NHS organisations (such as the provision of social 
care), patients’ costs and indirect societal costs as a result of 
patients being absent from work were also excluded from 
the analysis.

Further research is required to quantify both the inci-
dence and prevalence of unhealed surgical wounds, SWD 
and SSI in the community and to elucidate more fully the 
risk factors for their development.

COnClusIOn
The real-world evidence in this study provides important 
insights into a number of aspects of surgical wound manage-
ment in clinical practice in the community in the UK 
that have been difficult to ascertain from other published 
studies. Surgeons are unlikely to be fully aware of the prob-
lems surrounding unhealed surgical wounds once patients 
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are discharged into the community, due to inconsistent 
recording in patients’ records coupled with the finding that 
only around a half of all patients who still had a wound at 
3 months saw their surgeon for a follow-up appointment. 
Additionally, it provides the best estimate available of NHS 
resource use and costs with which to inform policy and 
budgetary decisions pertaining to managing these wounds. 
Clinical and economic benefits to both patients and the NHS 
could accrue from strategies that focus on improving docu-
mentation in patients’ records, wound healing rates and 
reducing infection. Clinicians managing unhealed surgical 
wounds may wish to consider the findings from this study 
when making treatment decisions.
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