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ABSTRACT
Objective  To investigate whether patients with hard-
to-heal ulcers in Sweden were treated according to 
an aetiological diagnosis and to explore ulcer healing, 
treatment time, ulcer-related pain and the prescription of 
analgesics and antibiotics.
Design  A national mapping of data from the patients’ 
medical records, between April 2021 and March 2023.
Setting  Data from medical records for patients with hard-
to-heal ulcers from a randomised clustered sample of two 
units per level of care and region.
Participants  Patients with hard-to-heal ulcers treated in 
primary, community and specialist care, public or private, 
within units covering all 21 regions in Sweden.
Outcome measures  Descriptive analysis of data from the 
patients’ medical records.
Results  A total of 2470 patients from 168 units were 
included, of which 39% were treated in primary care, 24% 
in community care and 37% in specialist care. A total 
of 49% of patients were treated without an aetiological 
diagnosis. Healing occurred in 37% of patients and ulcer-
related pain was experienced by 1224 patients (50%). 
Antibiotics were given to 56% of the patients. Amputation 
occurred in 5% and 11% were deceased.
Conclusion  Only 51% of patients with hard-to-heal ulcers 
had a documented aetiological ulcer diagnosis, which 
means that approximately 20 000 patients in Sweden 
might receive suboptimal treatment. Future research 
needs to explore why so many patients are undiagnosed 
and how to improve diagnosis, which could lead to faster 
healing and shorter treatment times.

INTRODUCTION
There are approximately 40 000 patients with 
hard-to-heal ulcers in Sweden, as the preva-
lence is estimated at 0.2%–0.4% of the popu-
lation.1 2 A hard-to-heal (formerly chronic) 

ulcer is defined as a break in the skin which 
has not healed within 4–6 weeks.1–3

Since patients with hard-to-heal ulcers 
belong to a medically complex group with 
comorbidities, they are often treated across 
the boundaries of different levels of care. 
The 21 regions in Sweden provide healthcare 
at primary and specialist levels of care. The 
regions and the 290 municipalities have a 
shared responsibility for patients in commu-
nity care. However, the main responsibility 
for wound management rests in primary and 
community care.1 3

Hard-to-heal ulcers have different under-
lying causes, such as circulatory impairments 
(venous, arterial and arteriovenous ulcers), 
diabetes mellitus (diabetic foot ulcers), 
pressure, trauma, malignancy or inflamma-
tory diseases and thus different aetiological 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Study data are geographically distributed in accor-
dance with the Swedish population.

	⇒ The number of patients for each level of care is ad-
equate for generalisations of results for all levels of 
care.

	⇒ Any skewness in results due to units with a dispro-
portionally large number of patients has been anal-
ysed and accounted for.

	⇒ Difficulties for participating units in filtering out pa-
tients from the healthcare records might have af-
fected coverage and results.

	⇒ Only patient outcomes and treatment specifics that 
have been documented in healthcare records are 
included.
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diagnoses. Furthermore, the underlying cause of the 
ulcers must be attended to, in order to initiate healing 
and avoid recurrences.1 4 Providing an aetiological diag-
nosis to initiate the proper treatment is thus crucial in 
wound management.

It is known that patients with hard-to-heal ulcers are 
often treated without an aetiological diagnosis and struc-
tured care,1 which leads to suboptimal treatment. To offer 
systematic wound management, the Swedish National 
Registry for Ulcer Treatment (RUT) was initiated nation-
ally in 2009. The registry provides a structured work 
procedure focusing on treatment based on aetiological 
diagnosis.3 Some registry-based studies have presented 
reduced healing times and reduced antibiotic treatment 
due to the RUT.5 6

Suboptimal treatment leads to prolonged healing 
times—months or years—during which time the patients 
often experience ulcer pain,7 disturbed sleep and anxiety, 
which in turn have a huge negative impact on their quality 
of life (QoL).8 9

Pain is a common but often undertreated symptom 
in patients with hard-to-heal ulcers. Several studies 
show that nurses do not consistently assess pain in these 
patients even though knowledge of pain exists.1 A direct 
correlation between pain and QoL has previously been 
reported.10 Pain is also reported to be the symptom that 
has the highest negative impact on QoL for patients with 
hard-to-heal ulcers.11 12

Earlier studies have found that antibiotic treatment is 
liberally prescribed to these patients, even in the absence 
of signs of infection requiring treatment, due to clinical 
difficulties in assessing a local ulcer infection.6 Apart from 
increasing the general burden of antibiotic resistance it 
also impacts the patients’ well-being because of medical 
interactions and side effects.6 Overprescription of antibi-
otics might thus impact negatively the patients’ QoL.

The aim of our study was to investigate whether patients 
with hard-to-heal ulcers in different levels of care in 
Sweden were treated according to an aetiological diag-
nosis. A further aim was to explore ulcer healing and 
ulcer treatment time. Still, another purpose was to iden-
tify whether pain and prescription of analgesics and anti-
biotics were documented.

METHODS
Design
This study was a survey of data from medical records 
concerning clinical outcomes related to QoL. The collec-
tion of data was carried out between April 2021 and March 
2023 and was conducted during four different rounds, of 
which the first round was a pilot study including three 
regions. The inclusion period for every unit was the last 
12 months starting from the date of registration in the 
study.

The target population was patients with hard-to-heal 
ulcers treated in four types of healthcare units: primary 
care, community care (nursing homes and home 

healthcare) and specialist care in each of the 21 regions 
in Sweden.

In this study, we did not consider acute wounds but 
hard-to-heal leg, foot and pressure ulcers. The defini-
tion of a hard-to-heal ulcer was an ulcer that had not or 
was not expected to heal within 4–6 weeks and included 
venous, arterial and arteriovenous ulcers, diabetic foot 
ulcers, pressure ulcers, traumatic ulcers and atypical 
ulcers, located on the leg or foot. However, pressure 
ulcers were not restricted to the leg or foot as these can 
be located anywhere on the body. The chosen diagnoses 
were retrieved from the National Clinical Practice Guide-
lines for hard-to-heal ulcers.2

Since the organisation of wound care differs throughout 
Sweden, we started by identifying all units in all three 
levels of care, private as well as public, to get sampling 
frames for healthcare units treating patients with hard-to-
heal ulcers on each level. In specialist care, we identified 
departments of dermatology, infectious diseases, ortho-
paedics and vascular surgery, and diabetic foot clinics, to 
be included in the study.

A randomised clustered sample of two units per level of 
care and region was drawn using a random number gener-
ator. All patients with hard-to-heal ulcers in the sampled 
units were included in the study. We aimed to include 10% 
of the target population, that is, 2000–4000 patients. The 
study population was treated in primary care, commu-
nity care and specialist care and the units covered every 
region in Sweden. Community care entails both nursing 
homes and home healthcare and results from these units 
were amalgamated and reported together.

As patients are often treated by more than one care-
giver, there might be a risk of duplicate patients in our 
data. However, with a clustered sample where the target 
frame has many units in primary care and community 
care (approximately 1200 primary care units, 310 home 
healthcare units and 1700 nursing homes), the risk of 
duplicates in the study is very small.

The units were asked to scrutinise their medical records 
to find documentation on their patients with hard-to-heal 
ulcers treated during the last 12 months. The journal 
entries were compiled and submitted in a digital form 
for each patient. Only anonymised data were submitted. 
Initially, a pilot run (n=436) of data collection was carried 
out with recurrent meetings with the participating units, at 
which the units provided feedback on the study variables, 
thus strengthening the validity of the measurements.

Measurements
Data concerning the number of patients (n), gender 
(female/male), age (years), aetiological diagnosis coded 
according to the 10th revision of International Statistical 
Classification of Diseases and Related Health Problem13 
and whether the patient was diagnosed by a physician 
(yes/no) were collected and submitted by the units.

The units were also to note in the digital form whether 
the ulcer was healed (yes/no), stating the date of the first 
visit and date of healing to calculate treatment time in 
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days. For not-yet-healed ulcers, the units stated date of 
first visit and date of submitting data, to calculate treat-
ment time in days. Further variables were pain (yes/no) 
and pain treatment (yes/no), antibiotic treatment due to 
the ulcer (yes/no), amputation (yes/no), death (yes/no) 
and if treated by more than one caregiver (yes/no).

Statistical analysis
Statistical descriptive analysis was performed by using 
V.25 of IBM SPSS Statistics. Normally distributed variables 
were expressed as mean values and SD. Non-normally 
distributed variables were expressed as median values 
and ranges. Categorical variables were expressed as 
percentages.

A sensitivity analysis was performed to determine how 
robust the results were, by comparing results with and 
without extreme values —in this case, units with dispro-
portional numbers of patients.14 15

Patient and public involvement
None.

RESULTS
Patient demographic and clinical data are presented 
in table 1. A total of 2470 patients from 168 units were 
included in the study of which 39% were treated in primary 
care, 24% in community care and 37% in specialist care, 
respectively. More than half (54%) of the patients were 
treated by more than one caregiver; this was mostly the 
case in specialist care (70%) and community care (54%) 
and to a lesser degree in primary care (37%).

The mean age of patients in the whole group was 
76 years (median 79, range 8–102 years) and women 
constituted 52% (n=1291). Patients in community care 
were older (mean 84 years, median 86, range 35–102 
years) than patients treated in primary and specialist 
care. Community care also had a larger proportion of 
women—63% compared with 48% in primary care and 
50% in specialist care.

In total, 127 patients (5%) had amputations due to their 
ulcers. The median age of patients with amputations was 
78 years (range 23–99 years) and male patients (n=81) 
were in the majority (64%) with predominantly arterial 
ulcers, 30%, and diabetic foot ulcers, 31%. Among female 
amputees (n=46), arterial ulcers dominated at 50% 
(n=23), followed by diabetic foot ulcers at 15% (n=7) and 
pressure ulcers at 11% (n=5). Among all amputees, 24% 
(n=30) had no aetiological diagnosis.

Ulcer diagnoses
Among all patients included in the study, 51% (n=1249) 
had an ulcer diagnosis showing the cause of the ulcer, 
that is, an aetiological diagnosis. Among the remaining 
patients, roughly half had an unspecified ulcer diagnosis, 
the rest had no ulcer diagnosis at all documented in their 
medical record.

The proportion of patients receiving an aetiological 
diagnosis varied between levels of care: in community 
care, 42%; in primary care, 51% and in specialist care, 
55%. The proportion of patients receiving an aetiological 
diagnosis did not increase with treatment time.

Figure  1 shows the distribution of ulcer diagnoses 
(n=1249) in the different levels of care. Ulcers without 
aetiological diagnoses are not included. The single largest 
ulcer diagnosis in primary and specialist care was venous 
ulcers. In community care, the single largest diagnosis 
was pressure ulcers (figure 1).

Healing and treatment time for healed and unhealed ulcers
During the study period, healing occurred in 37% (n=911) 
of the patients (table 1) while 51% (n=1264) were not yet 
healed and 5% (n=127) underwent amputation because 
of the ulcer. For 7% (n=168) of the patients, there was no 
record of healing status. Of the 911 patients with healed 
ulcers, 3% (n=26) had missing data for treatment time. 
Of the 1264 unhealed patients, 7% (n=95) had missing 
data for treatment time.

Table 1  Patient demographic and clinical data

Primary care
(n=962)

Community care
(n=582)

Specialist care
(n=926)

All levels of care 
(n=2470)

Age in years, mean (SD) 75 (14) 84 (11) 72 (16) 76 (15)

Female, % 48 63 50 52

Underwent amputation, % 4 5 6 5

Deceased, % 7 22 9 11

Healed ulcer, % 50 37 23 37

Treatment time, healed ulcers, in days, median (range) 84 (4–2277) 115 (6–2047) 95 (7–961) 92 (4–2277)

Treatment time, unhealed ulcers, in days, median 
(range)

247 (12–7289) 228 (4–2632) 264 (7–5294) 252 (4–7289)

Having pain, % 46 52 52 50

Whereof receiving analgesics, % 82 91 88 87

Receiving antibiotic treatment, % 57 48 61 56

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 A

u
g

u
st 2024. 

10.1136/b
m

jo
p

en
-2024-087894 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


4 Öien RF, et al. BMJ Open 2024;14:e087894. doi:10.1136/bmjopen-2024-087894

Open access�

The median treatment time for patients in the whole 
group of healed ulcers was 92 days (figure 2). Treatment 
time specified by ulcer diagnosis can be seen in figure 2. 
The longest median treatment time was found in commu-
nity care (115 days) (see table 1). The median treatment 
time for patients in the whole group of non-healed ulcers 
was 252 days, and the longest median treatment time was 
found in specialist care (264 days) (see table 1).

In all, 1264 ulcers were unhealed, of which 77% 
(n=967) had a treatment time exceeding 90 days. Arte-
riovenous ulcers were one of the smallest but the most 
notable group, where 92% (n=13) had a treatment time 
of more than 90 days, followed by atypical ulcers at 91% 
(n=45).

Of unhealed diabetic foot ulcers (n=113), arterial 
ulcers (n=110) and venous ulcers (n=177), 79%, 78% and 
77%, respectively, had treatment times exceeding 90 days.

For unhealed pressure and traumatic ulcers, 69% and 
66%, respectively, had treatment times exceeding 90 days.

Pain and pain treatment
Data reveal that 50% (n=1224) of the patients experi-
enced ulcer-related pain (see table 1). Of these, 87% were 
under pain management. A comparison of levels of care 
shows that 82% of patients with ulcer pain in primary care 
received pain management, compared with 91% and 88% 
in community and specialist care, respectively. Comparing 
ulcer diagnosis shows a variation in pain management 
ranging from 83% for traumatic and undiagnosed ulcers 
to 100% for arteriovenous ulcers. For 11% of the patients, 
there was no documentation of pain or pain management 
in the medical records, varying from 4% in community 
care to 7% in primary care and 12% in specialist care. 
Figure 3 shows the proportion of patients experiencing 
pain due to the ulcer according to ulcer diagnosis.

Antibiotics
Treatment with oral or intravenous antibiotics was given 
to 56% of the patients—more commonly in specialist care 

Figure 1  Distribution of ulcer diagnoses by level of care, % (patients without aetiological diagnosis excluded).

Figure 2  Median treatment time, in days, for healed ulcers, by ulcer diagnosis.
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at 61% of the patients, compared with 57% in primary 
care and 48% in community care (see table 1).

Diabetic foot ulcers and arterial ulcers were treated 
with antibiotics to a greater extent (77% and 67%, respec-
tively) than ulcers of other aetiologies (see table 2). As 
the distribution of ulcer diagnoses varied between the 
levels of care, the proportion of antibiotic treatment in 
each ulcer diagnosis is presented in table 2.

Results controlled for disproportionally large units
In specialist care, two units out of 21 treated 27% (n=250) 
of all the study patients in this level of care (n=926). In 
primary care, 1 out of 40 units, a wound healing centre, 
treated 17% (n=163) of the study patients (n=962).

A sensitivity analysis shows that the median age increases 
by 3 years, median healing time increases from 84 to 92 
days, and the median treatment time increases from 
247 to 259 days when the largest unit in primary care 
is omitted. In specialist care, the proportion of healed 
ulcers increases from 23% to 30%, median healing time 
decreases from 95 to 91 days, median treatment time 
decreases from 264 to 231 days, and antibiotic treatment 

increases from 61% to 74% when the two largest units 
are omitted. In community care, there were no units with 
disproportionate amounts of patients.

DISCUSSION
Our mapping gives an insight into the group of patients 
with hard-to-heal ulcers in Sweden as a whole and reflects 
the challenges of wound management that both patients 
and healthcare staff encounter.

The main finding in this study was that 49% of the 
patients with hard-to-heal ulcers were treated without 
an aetiological diagnosis. In community care, 58% were 
treated without aetiological diagnosis, in primary care 
49% and in specialist care 45%. According to the National 
Clinical Practice Guidelines for hard-to-heal ulcers, it is 
crucial to treat patients according to an aetiological diag-
nosis, to induce the healing process, handle the under-
lying cause of the ulcer and prevent recurrences.2 Healing 
is thus important in wound management and relates to 
ulcer diagnosis. Among ulcers without an aetiological 

Table 2  Proportion of patients treated with antibiotics, by ulcer type and level of care, % (n=1391)

Primary care Community care Specialist care All levels of care

Arterial 67% (58) 76% (29) 62% (49) 67% (136)

Arteriovenous 100% (4) 71% (5) 0% (0) 60% (9)

Atypical 67% (12) 55% (6) 53% (33) 56% (51)

Diabetic foot 71% (60) 87% (33) 78% (76) 77% (169)

Pressure 47% (34) 44% (39) 73% (64) 55% (137)

Traumatic 47% (36) 40% (6) 78% (51) 60% (93)

Venous 57% (82) 62% (28) 39% (45) 51% (155)

Undiagnosed 55% (261) 40% (135) 59% (245) 52% (641)

Figure 3  Proportion (%) of patients experiencing pain due to ulcer, by ulcer diagnosis.
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diagnosis, we found two groups, almost equally large. 
One group comprised the unspecified ulcer diagnoses 
ulcer of lower limb/chronic ulcer of the skin. For the other 
group of patients, no diagnosis at all was documented. 
This complex group probably consists of a mix of all kinds 
of diagnoses, but the true distribution is unknown. One 
assumption, solely based on clinical experience, is that 
the majority might consist of traumatic ulcers, as these 
ulcers are often caused by an accident and may not be 
regarded as hard to heal.

We further found that the incidence of pain (50%) in 
the study group was in line with a recent study showing that 
46% of patients experienced ulcer pain.7 Pain occurence 
differed depending on the ulcer aetiology, where 74% of 
the study patients with an arterial ulcer experienced pain 
compared with 40% for patients with diabetic foot ulcers. 
These findings are in accordance with earlier publica-
tions.7 8 10

Previous research has reported inadequate pain relief 
for patients with hard-to-heal ulcers.7 In our study, 87% of 
the patients reporting pain were given pain relief.

Another finding was the high rate of prescription of 
antibiotics at every level of care. Infection requiring treat-
ment is reported to occur in 8%–27% of hard-to-heal 
ulcers.16–18 Our study shows that 56% received antibi-
otics, which indicates an overprescription of antibiotics 
according to earlier publications.5 6 A recent study on 
patients registered in the RUT6 presents much lower anti-
biotic prescription (26%), in line with infection requiring 
treatment,16–18 and even lower prescription rates (8%) 
when using the registry together with a digital decision 
support system.6

Median treatment time for patients in the whole group 
of healed ulcers was 92 days. The longest median treatment 
time was found in community care (115 days). Median treat-
ment time for patients in the whole group of non-healed 
ulcers was 252 days, and the longest median treatment time 
was found in specialist care (264 days). Previous studies have 
reported median treatment times in patients registered in 
the RUT, with any kind of ulcer diagnosis to be between 
49 and 82 days.6 19 When introducing the RUT, where staff 
can follow a structured schedule for wound management, 
median treatment time for hard-to-heal ulcers significantly 
decreased from 146 days to 63 days.5 We found that only 
37% of the ulcers were documented as healed while the 
majority (51%) were documented as unhealed, and for 
7%, there was no record of healing status. Five per cent 
of the patients had undergone an amputation because of 
the ulcer, which is slightly higher than the 2% presented in 
the RUT.20 Another finding was that patients were treated 
by more than one caregiver during the healing process; 
this was mostly in specialist and community care. Sharing 
medical data might be demanding, both legally and techni-
cally, depending on different systems for documentation. 
As we noted, and as previously reported, documentation 
may also be neglected and lacking.21

As for gender and age, there was a difference between 
the levels of care. Community care had a larger proportion 

of women, 63%, compared with 48% in primary care and 
50% in specialist care. Patients treated in community care 
were older, median of 86 years, compared with 79 years 
for the whole group. In Sweden, the oldest and most 
frail patients are treated in community care so it is not 
surprising that we found these differences between the 
various levels of care.1 This difference is also evident in 
terms of deaths, with a death rate of 22% in community 
care compared with 11% for the entire group. One study 
reported an increased mortality risk for patients with 
hard-to-heal ulcers irrespective of age, sex and ulcer aeti-
ology.22 The same study also reported that the mortality 
risk was highest among those with arterial ulcers; these 
patients often have known cardiovascular diseases. In one 
earlier study on patients with pressure ulcers, it was noted 
that 40% of the patients were deceased within 6 months, 
indicating that patients with pressure ulcers belong to an 
exceptionally frail patient group.23

The strength of the current study is the national 
coverage of wound management at every level of care 
with a substantial number of patients. The use of a large, 
representative sample of patients with hard-to-heal ulcers 
means that the results of the study are generalisable for 
the target population. The weaknesses are the uncertain-
ties regarding what clinical practices and standpoints staff 
use to make an ulcer diagnosis and what role the local 
organisation plays in the assessment and treatment of 
patients with hard-to-heal ulcers. However, our mapping 
might give policy-makers a good basis for the improve-
ment of wound diagnosis and management on a national 
level.

CONCLUSION
Only 51% of patients with hard-to-heal ulcers in Sweden 
receive a documented aetiological ulcer diagnosis 
according to this study. This indicates a lack of care that 
contradicts the National Clinical Practice Guidelines. 
Future research needs to explore why patients with hard-
to-heal ulcers are undiagnosed and how this affects the 
patients’ QoL. Finally, it underscores the importance of 
improving the use of proper ulcer diagnosis to achieve 
faster ulcer healing and minimising the need for long-
term ulcer treatment. This would benefit QoL as well as 
reduce costs.
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