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ABSTRACT

Objectives Exact wound diagnosis is essential for
successful wound management and a holistic care of the
patient suffering from a wound. Wound management has
been traditionally seen as a nursing area, but this can lead
to considerable delays in wound diagnostics. A diagnostic
delay has been recognised as an element of diagnostic
error, which, in turn, affects patient safety. The aim of this
cohort study was to examine diagnostic delays of chronic
wound within primary care.

Setting A specialised diagnostic unit, a wound care
team, was established in the primary healthcare with the
objective of reducing diagnostic and treatment delays in
primary care.

Participants The data consists of 197 consecutive
patients attending their first appointment with the wound
care team in 2016. The collected data included basic
demographics, information about the clinical pathway,
including doctor’s appointments in primary and specialised
care, as well as the International Classification of Diseases
10th Revision (ICD-10) diagnostic codes.

Primary and secondary outcome measures The
diagnostic delays were calculated in days and divided into
three groups: (1) patient-related delay, (2) diagnostic delay
and (3) organisational delay.

Results The median duration of a patient-related delay
was 2 days (IQR 0-14), whereas a physician’s first
evaluation was performed at a median of 8 (1-32) days
from wound appearance and the correct diagnosis by

the wound care team was established in a median of 57
(33-100) days. The organisational delay from first contact
to diagnosis was a median of 41 (22—80) days. Only one in
three patients had a diagnostic delay of less than 4 weeks.
Conclusions According to this study, the diagnostic delay
occurs within primary care, as an organisational delay
from first contact to correct diagnosis. It is possible to
arrange an optimal pathway of care in which a holistic
wound care process starts within primary care.

INTRODUCTION

Chronic wounds pose a significant burden to
healthcare, constituting roughly 2%-6% of
all healthcare costs.'™ According to a recent
study in the UK, the annual prevalence of
wounds increased by 71% between 2012/2013
and 2017/2018 and the patient manage-
ment costs increased by 48% in real terms.*
In addition to costs, chronic wounds cause

! Kirsi Isoherranen,? Maarit Venermo®

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Strengths of the study include a unique data which
contain primary care patients suffering from chronic
wounds.

= Strengths include also systematic and detailed data
review and collection.

= Limitations include the possibility of interpretation
bias.

= Limitations include also the possibility of error in de-
fining the moment of ‘the right diagnosis’.

= There is no input for patient and public involve-
ment in the study design, which could be seen as
a limitation.

substantial suffering at the individual level,
leading to an impaired quality of life, social
isolation and mental health problems.5_7
Wound management can be successful only
when the wound is correctly diagnosed and
treated accordingly.®® Wound care has been
traditionally viewed as measures related to
the assessment of the wound bed, which can
obscure the importance of the holistic care of
the patient.'

In many European countries, wound
patients are first seen in primary care by
general practitioners (GPs) or nurses.'' This
poses a significant challenge to primary care:
wound patients should receive a timely eval-
uation by a qualified healthcare professional
who can make the correct diagnosis, plan
holistic treatment and make the necessary
referrals.'* This process should aim to avoid
diagnostic error, which has been recognised
by the WHO as a global challenge to patient
safety."”” Diagnostic error includes an incor-
rect or delayed diagnosis, which leads to
patient harm or to inappropriate or delayed
treatment. The diagnostic errors mainly
occur within primary care or at the emer-
gency department, where physicians lack the
appropriate tools and sufficient time to make
accurate decisions.'* '°

In 2013, a special wound care team was
established in the primary healthcare system
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of the Helsinki area. The wound care team consists of a
wound care nurse and a GP specialised in wound care.
This team has the possibility to consult a podiatrist and/
or vascular surgeon. Patients are referred to a wound care
team consultation from all primary care units: health
centres, home care units and nursing homes. The instruc-
tions for the primary care personnel were to react early
and refer patients suffering from a non-healing wound
within (2-)4 weeks of wound appearance in order to have
the wound appropriately diagnosed. The main focus of
the wound care team was to discover the correct diagnosis
as early as possible and, thereafter, to initiate proper treat-
ment accordingly.

The purpose of this study was to evaluate the delay in
the diagnostic process in the clinical pathway of wound
patients who were referred for a consultation by the
wound care team during 2016. The delays were divided
into system-related and patientrelated delays.

MATERIAL AND METHODS
This prospective cohort study analysed the characteris-
tics and medical history of 197 consecutive patients who
visited the wound care team in primary healthcare during
2016. The information was collected at the first wound
care team appointment.

Data were collected from electronic patient records.
The collected data consisted of patients’ background
factors (sex, age, comorbidities, medication, previous
wounds, state of mobility and living standards, need of
home care, smoking, blood sugar levels and lipids), as
well as the date of wound appearance, the date of the
patient’s first contact with a primary care unit and physi-
cian’s appointment, the date of consulting the wound
care team and the date of admission to a specialist care
unit if needed. In order to analyse the diagnostic process,
additional information was collected on signs of infection
and bacterial swab results, on whether the Ankle Brachial
Index (ABI) was measured, or pulse palpation occurred,
or whether neuropathy was detected with a monofilament
test. Observations of oedema and any blood test analyses
regarding the wound were also recorded. Furthermore,
information was gathered from radiological examina-
tions, if performed, as well as any further investigations
within specialist care, such as toe pressure and angiog-
raphy results. The treatment plan was evaluated and
compared with the diagnostic methods and the Interna-
tional Classification of Diseases 10th Revision (ICD-10)
code. (online supplemental table 1).

Delays were calculated at different points of the care
pathway, starting from wound appearance. The different
types of delays included: (1) patientrelated delay (time
from wound appearance to the patient’s first contact with
healthcare providers), (2) diagnostic delay (time from the
onset of the wound to the first physician’s appointment
where the initial diagnosis was made) and (3) organisa-
tional delays within primary care in arriving at the correct
diagnosis and treatment (from the first contact with the

Table 1 Categorisation and diagnostic variation in the
clinical pathway of a patient with a wound

Primary care Wound care Specialist

physician team physician care physician
Diagnostic categories (n=155) (n=197) (n=111)
No diagnosis* 26 2 1
Arterial wound 4 16 26
Venous or oedematous 15 57 17
ulcer
Diabetic foot ulcer 4 24 15
Pressure ulcer 12 29 9
Post-traumatic wound 16 23
Atypical wound 0 8
Mixed-aetiology ulcer 0 7 3
Infectious wound 42 11 10
Foot malformation or 0 7 1
pressure ulcer
Wound of unspecified 36 13 19
aetiology

*The category was defined as ‘no diagnosis’ when a patient had been seen by a
physician but there was no ICD-10-coded diagnosis in the patient records.
ICD-10, International Classification of Diseases 10th Revision.

primary healthcare unit to the wound care team consul-
tation). Some patients needed a referral to a specialist
consultation, his delay was also considered.

Diagnostic codes were collected as ICD-10 codes and
were compared with the diagnoses made by the primary
care physician, by the wound care team physician and by
the specialist. As the number of different diagnostic codes
was high, we categorised the diagnoses into 10 groups
(table 1, figure 1A,B). In the grouping process, we also
included, in addition to the diagnostic code, information
on how the wound had appeared and which diagnostic
tools had been used to arrive at the specific conclusion
and treatment plan.

In order to avoid bias caused by outliers, 16 patients
whose wound had persisted for over 365 days prior to the
wound team consultation were excluded from the delay
analysis.

Patient and public involvement
No patient or public involvement has occurred in plan-
ning, managing, designing or carrying out this research.

RESULTS

A total of 197 patients were included in this study. The
mean age was 71 years, and 106 (53.5%) of the patients
were women. The basic demographics and risk factors of
the patients are reported in tables 2-3.

The majority of the patients were living athome (n=172;
86.9%) either without any support (n=130) or with home
care (n=42). The patients’ living status is presented in
table 2. Almost half of the patients had had wounds earlier
(48.7%). As regards comorbidities, 39.1% had diabetes,
11.7% had ischaemic heart disease, 17.3% had memory
disorders and 9.1% had a mental health condition. Only
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A Diagnoses by the primary care physician

N = 155 patients visited primary care physician

B No diagnosis

B Arterial wound

@ Venous or oedematic ulcer

[ Diabetic foot ulcer

[EPressure ulcer

@ Post-traumatic ulcer

Oinfectious wound

B Wound without a specific aetiology

B Diagnoses by the wound care team physician

B No diagnosis

M Arterial wound

B Venous or oedematic ulcer

[ Diabetic foot ulcer

EPressure ulcer

M Post-traumatic ulcer

I Atypical wound

B Mixed aetiology wound
Oinfectious wound

B Foot malformation or pressure ulcer
Il Wound without a specific astiology

N = 197 patients visited the wound care team physician

Figure 1

3.6% of the patients had no comorbidities. Overweight
(61.4%), obesity (27.9%) and neuropathy (43.7%) were
relatively common. Venous insufficiency or a previous
deep venous thrombosis had been diagnosed in only
13.2%. As can be seen in tables 3 and 4, the patients had
several comorbidities and heterogenous medications.
Almost half of the patients used analgesics (44.7% used
non-steroidal anti-inflammatory drugs or paracetamol
and 15.2% used opioids), whereas different psychophar-
maceuticals were used by 11.7%-17.8% of the patients.

Diagnostics
Forty-two (21.3%) patients were not seen by a primary
care physician before they visited the wound care team,

Diagnostic differentiation between the primary care physician and the wound care team physician.

meaning that the diagnostic process was not even started
before this visit. Of the 155 patients who had been
seen by a physician prior to the wound care team, 129
(83.2%) had a recorded diagnosis code (ICD-10), while
26 (16.8%) patients remained undiagnosed. Thus, 34.5%
of the patients (n=68) received their first diagnosis by the
wound care team.

Out of the patients who were seen by a primary care
physician, 85 (58.8%) had no delay (median 0days),
meaning that the patients visited an emergency room
and were seen by a physician immediately. The diagnoses
for these patients mainly comprised infectious wounds
(n=30, 35.3%) and wounds with no specific cause (n=21,
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Table 2 Basic demographics

Female (n) % Male (n) % Total (n) %

Sex 106 53.8 91 46.2 197 100
Age (years)

Mean 78 39.6 69 97.2 71 36.0

Median 80 40.6 78 37.1 41 20.8
Mobility (n)

Walking 38 19.3 56 28.4 94 47.7

Walking with assistance device 33 16.8 20 10.2 53 26.9

Walking with device only indoors 16 8.1 5 2.5 21 10.7

Wheelchair 11 5.6 41 19 9.6

Bedridden 8 41 2 1.0 10 5.1
Residence (n)

Home 57 28.9 73 37.1 130 66.0

Home with home care 30 15.2 12 6.1 42 21.3

Assisted living facility 14 71 5 2.5 19 9.6

24/7 care nursing home 5 2.5 1 0.5 6 3.0

24.7%), while a diagnostic code was not recorded for
10.6% (n=9). Hence, 15 patients had traumatic wounds
and saw the physician at an acute appointment.

Of those patients who saw a primary care physician
(n=155), 36.2% (n=56) had clinical signs of infection
according to the patient records. However, as many as
94 (60.6%) patients were treated with antibiotics, and 82
(52.9%) had a bacterial swab taken.

Of the 129 patients who had a diagnosis before the first
appointment with the wound care team, the same diag-
nosis was made by the team and the primary care physi-
cian in 59 (45.7%) of the cases. The concordant diagnoses
most often entailed pressure ulcers, infectious ulcers, as
well as venous and post-traumatic ulcers. Specialist care
was received by 111 patients. The same diagnosis (ICD-
10) was made by all three points in the clinical pathway
in only 24 (12.2%) cases, and the majority of these
comprised infectious ulcers, followed by a venous aeti-
ology and wounds without a specific diagnosis. (Table 5)

Of the patients who visited a specialist, the same diag-
nosis was made by the wound care team physician and
the specialist in 75.5% of the cases (tables 5 and 6). The
concordant diagnoses most often comprised diabetic
foot ulcers (20.5%), arterial ulcers (19.3%) and venous
or oedematous ulcers (15.7%). In the remaining 24.6%
(n=27) of the patients, the diagnosis made by the wound
care team was revised in specialist care, mostly comprising
arterial ulcers (40.7%) that were usually referred for
further investigations with a suspicion of an arterial
wound. The ulcers that turned out to be arterial wounds
were diagnosed by the wound care team as diabetic foot
ulcers (14.8%), wounds of mixed aetiology (18.5%), foot
malformations (14.8%) and oedematous ulcers (37.0%).

Post-traumatic wounds were categorised into one
category. In the primary care setting, there were 16

post-traumatic ulcers, 15 of which were assessed in the
emergency room (ER).

Delays

The median time from wound appearance to the first
healthcare contact was 2days (IQR 0-14 days, range
0-351 days) and from wound appearance to the first eval-
uation by a physician 8days (IQR 1-32 days, range 0-314
days). The majority of the patients had their first health-
care contact at the emergency department where a physi-
cian also examined the patient, or at the district nurse’s
office at a health centre with the possibility of an imme-
diate physician’s consultation. The median time from the
onset of the wound to the first wound care team appoint-
ment was 57 days (IQR 33-100 days, range 2-358 days).
The median time between the first healthcare contact
and the wound care team appointment was 41 days (IQR
22-80 days: range 1-484 days). Only one in three patients
(n=61) had an organisational delay of less than 4 weeks
between the first contact with health services and the
appointment with the wound care team.

Half of the patients (n=113, 57.4%) were referred to a
secondary healthcare unit to be seen by a specialist, most
often by a vascular surgeon (n=67), followed by a plastic
surgeon (n=43) and a dermatologist (n=13). Twenty-one
(18.6%) patients were referred to two or more specialists.
The median delay from the first appointment with the
wound care team to the appointment with the secondary
healthcare specialist was 21 days (IQR 8-55, min—-max -58
to 235; range 293 days).

The median time from the appearance of the wound to
the final diagnosis was 57 days (IQR 33-101; min—max 2
to 358; range 356 days).

The delays in different subgroups are presented in
table 7.
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Table 3 Description of the sample (n=197, % of total) in individuals; comorbidities and risk factors 'g
Female (n) % Male (n) % Total (n) % P value* Z

Comorbidities %
Hypertension 60 30.5 50 25.4 110 55.8 &
Heart failure 25 12.7 11 5.6 36 18.3 p=0.044 %
Ischaemic heart disease 13 6.6 10 5.1 23 11.7 g
Atrial fibrillation 37 18.8 24 12.2 61 31.0 (.z
Respiratory condition 27 13.7 11 5.6 38 19.3 E
Cancer 14 7.1 14 7.1 28 14.2 8
Mental health condition 9 4.6 9 4.6 18 9.1 §
Dementia/memory disorder 25 12.7 9 4.6 34 17.3 p=0.013 ',8,,
Diabetes 30 15.2 47 23.9 77 39.1 p<0.001 .:3,
Peripheral arterial disease 16 8.1 24 12.2 40 20.3 p=0.042 §
Kidney malfunction 12 6.1 15 7.6 27 13.7 %
Rheumatoid arthritis 15 7.6 6 3.0 21 10.7 p=0.091 g
Liver malfunction 0 0.0 6 3.0 6 3.0 p=0.007 9
Spinal stenosis 5) 2.5 3 1.5 8 4.1 N
Gout 3 1.5 8 41 11 5.6 p=0.064 Z
Haematological condition 5 2.5 6 3.0 11 5.6 g
Chronic pain disorder 2 1.0 0 0.0 2 1.0 3
Urinary condition 4 2.0 10 5.1 14 7.1 p=0.045 §
Cerebrovascular disorder 15 7.6 13 6.6 28 14.2 N
Dermatological disease 3 1.5 2 1.0 5 2.5 g §>
Musculoskeletal disorder 21 10.7 7 3.6 28 14.2 p=0.018 2 2
No comorbidities 3 15 4 2.0 7 3.6 a8
Risk factors - 3
Previous wounds 46 23.4 50 254 96 48.7 g
Previous deep venous thrombosis 9 4.6 1 0.5 10 5.1 p=0.020 .g
Venous insufficiency 9 4.6 7 3.6 16 8.1 §
Chronic oedema 3 1.5 2 1.0 5 2.5 %‘
Chronic cellulitis 10 5.1 5 2.5 15 7.6 §
Previous amputation 4 2.0 1 0.5 5 25 g
Smoking (n) 13 6.6 28 14.2 41 20.8 p=0.001 '8-
Drug misuse 2 1.0 5 25 7 3.6 p=0.010 g
Alcohol abuse 3 1.5 11 5.6 14 7.1 2
Overweight (BMI 24-30) 59 29.9 62 31.5 121 61.4 g
Obesity (BMI over 30) 26 13.2 29 14.7 55 27.9 3
High cholesterol (diagnosis) 22 11.2 23 11.7 45 22.8 :
LDL over 3.0 23 11.7 19 9.6 42 21.3 g
Joint malformation 8 41 3 1.5 11 5.6 p=0.010 L
Neuropathy (diagnostic coded) 8 41 18 9.1 26 13.2 p<0.001 %
Neuropathy (monofilament test 82 16.2 54 27.4 86 43.7 é
posit.) &
MRSA 2 1.0 6 3.0 8 4.1 p=0.048 S
Hemiplegia 2 1.0 2 1.0 4 2.0 §
HbA1c (n=153) 2
Mean (SD) 43 (12.9) 49 (16.8) 46 (15.1) p=0.0187 5
Continued §

g
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Table 3 Continued

Female (n) % Male(n) % Total (n) % P value*
Median (IQR) 40 43 41(37-52)
BMI (n=178)
Mean (SD) 27.4 (8.2) 29.0 (6.2) 28 (7.4)
Median 26 28 26 (23-32)
fP-Kol-LDL (n=169)
Mean (SD) 2.5(0.83) 2.4 (0.86) 2.5 (0.84)
Median 2.4 2.3 2.4 (1.8-3.0)
fP-Gluk (n=173)
Mean (SD) 6.0 (1.8) 7.3 (3.4) 6.6 (2.7) p=0.002t
Median 5.8 6.7 5.9 (5.3-6.9)

*Pearson’s x2, difference between female and male patients.
1One-way analysis of variance test.

BMI, body mass index; fP-Gluk, fasting plasma glucose; fP-Kol-LDL, fasting plasma low-density lipoprotein Cholesterol; HbA1c, glycated
hemoglobin; LDL, low-density lipoprotein Cholesterol; MRSA, Methicillin-resistant Staphylococcus aureus.

DISCUSSION

It is well-known that an early diagnosis of the underlying
cause of a chronic wound is essential for wound healing
and for avoiding amputations.® '* ' However, there are
only a few studies describing the importance of wound
diagnosis and the deleterious effects of diagnostic
delays."®™ In the current study, we investigated the diag-
nostic processes and delays in wound care in the Helsinki
area. The patients’ first contact with healthcare services
after wound appearance was prompt, the median delay
being only 2days. In stark contrast, it took 57 days from
the appearance of the wound before the patient was seen
by the wound care team for the first time. In our material,
only 31.0% of the patients visited the wound care team
within 4 weeks of the first healthcare appointment. This
caused a significant delay in reaching the correct diag-
nosis of the wound. We also discovered that only 65.5%
of all patients had a recorded wound diagnosis before the
first wound care team appointment and that this diagnosis
matched the final diagnosis in approximately 50% of the
cases. Accordingly, in European countries, the delay in
diagnosing diabetic foot ulcers (DFU) was over 3 weeks in
21%-34% of the patients. The shortest average time from
event to diagnosis was 10 days in the UK, 14 days in Spain
and France and 20 days in Germany."”

In Finland, wound patients are evaluated and treated
mainly during primary care appointments, including
home care and nursing homes.”’ In the mentioned
European countries, the healthcare professionals who
participate in the diagnostic process vary considerably.
In the UK, only 6% of GPs completely agreed that the
care and management of DFUs is the GP’s responsibility,
and 22% did not diagnose DFUs. Instead, in 27% of the
cases, district nurses made the diagnosis. In the UK, the
approach seems more often to be multidisciplinary, as
49% of the GPs referred patients to a podiatrist if needed.

In all four countries, GPs were able to refer patients with
DFU to specialised multidisciplinary clinics.”

In the UK, DFUs were diagnosed by a GP in only 45%
of the cases, and most of the wounds were diagnosed by a
district nurse or practice nurse.'?

The optimal treatment pathways for wound patients
include patient surveillance and an early detection of
wound healing problems. Errors in the pathway may lead
to delays and, consequently, even fatal errors, such as
amputations, in some patients.17

We took a closer look at the ICD-10 codes assessed by the
primary care physicians, wound care team physicians and
specialists and found that they differed from each other
significantly. This highlights the complexity of wound
diagnostics. Surprisingly, only 12.2% of the patients
had the same diagnosis throughout the whole pathway
of care, and these mostly comprised infectious wounds.
Based on our data, we assume that there was a signifi-
cant overdiagnosis of infections in primary care, since
an infectious wound was diagnosed in 32.6% of the cases
and antibiotics were prescribed for 63.2% of the patients
in the primary care setting. Similar results have been
obtained in Sweden, where the use of a national wound
register diminished the use of antibiotics.” Evidence of
difficulties in the diagnostics of wound infections is also
found in a study of GPs recognising and treating wound
infections—according to the results, GPs mostly desired
further knowledge about when to start or stop treatment
(81%-82%), about topical antimicrobials (80%-68%)
and about when to prescribe antibiotics (82%-95%).**

Another diagnostic challenge was the diagnosis of an
ischaemic wound and DFU in primary care. Only four
diabetic and arterial ulcers were diagnosed in primary
care. In contrast, the wound care team diagnosed a DFU
in 54 patients, and 26 patients were referred to a specialist
when an ischaemic wound was suspected. This problem
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Table 4 Description of the sample (n=197) in individuals; medication

Female Male Total
Medication (n) % (n) % (n) % X2
Cardiac and vessel medicine
Anticoagulant 41 20.8 26 13.2 67 34.0 p=0.164
Antithrombotic 29 14,7 28 14.2 57 28.9
Beta blocker 57 28.9 41 20.8 98 49.7
Diuretic 45 22.8 32 16.2 77 39.1
Calcium channel blocker 27 13.7 31 15.7 58 29.4
Angiotensin-converting enzyme-blocker 38 19.3 47 23.9 85 431 p=0.018
Statin 40 20.3 35 17.8 75 38.1
Diabetes medicine
Oral diabetes medicine 16 8.1 21 10.7 37 18.8 p=134
Insulin 12 6.1 30 15.2 42 21.3 p<0.001
Psychopharmaceuticals
Dementia medicine 16 8.1 6 3.0 22 11.2 p=0.066
Antidepressant 14 7.1 11 5.6 25 12.7
Benzodiazepine 13 6.6 10 5.1 23 1.7
Sleeping pills 23 11.7 12 6.1 35 17.8 p=0.135
Analgesia (mild) 57 28.9 31 15.7 88 44.7 p=0.008
Opiates 18 9.1 12 6.1 30 15.2
Immune system medicine
Cancer medicine 2 1.0 3 1.5 5) 25
Immunosuppressive 11 5.6 4 2.0 15 7.6 p=0.124
Cortisone per oral 12 6.1 4 2.0 16 8.1 p=0.083
Cortisone cream 4 2.0 0 0.0 4 2.0 p=0.064
Supplements
Thyroxin 16 8.1 3 1.5 19 9.6 p=0.006
Calcium supplement 46 23.4 16 8.1 62 31.5 p<0.001
Folic acid 7 3.6 3 1.5 10 5.1
B,, supplement 11 5.6 12 6.1 23 1.7
Vitamin D supplement 44 22.3 22 11.2 66 B35 p=0.013
Nutrition supplement 6 3.0 1.0 8 4.1
Magnesium supplement 3.6 2.0 11 5.6
Vitamin K supplement 11 5.6 9 4.6 20 10.2
Other
Inhaler/nebuliser 26 13.2 16 8.1 42 21.3
Proton pump inhibitor 39 19.8 20 10.2 59 29.9 p=0.030
Urine medicine 8 41 12 6.1 20 10.2
Skin cream 19 9.6 10 5.1 20 10.2 p=0.190

mild painkiller, non-steroidal anti-inflammatory drugs and paracetamol.

is also detected in a multicentre study performed in four
European countries. The researchers found that, even
though GPs described neuropathy and peripheral arte-
rial disease as cofactors in the DFU development, they
investigated DFUs with additional tests in only half of the
cases; this entailed monofilament tests in 21%—-43% and,
more often, pulse palpation or the measurement of the

ABI in 78%-90% of the cases, but diabetic foot infection
was tested in only 7%-20% of the investigated cases.''
Our main finding was that there was an organisational
delay in reaching a timely diagnosis. The time between
wound appearance and the first contact with a physician
was adequate, the median being 8days and two-thirds
(58.8%, n=85) of the patients had their first evaluation
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Table 5 Differentiation of the diagnoses when they remained unchanged or were revised over the clinical pathway

Diagnoses that remained unchanged

Diagnoses that were revised

Within primary  Throughout the entire By wound care team  Primary care Wound care team
Categorised diagnostic groups care clinical pathway and specialist care physician’s diagnosis physician’s diagnosis
Arterial wound 0 0 16 4 7
Venous or oedematous ulcer 13 5 17 2 24
Diabetic foot ulcer 2 1 13 2 11
Pressure ulcer 11 3 9 1 8
Post-traumatic wound 15 3 3 0 2
Atypical wound 0 0 7 0 4
Mixed-aetiology wound 0 0 2 0 3
Infectious wound 10 8 9 32 1
Foot malformation or pressure ulcer 0 0 1 0 5
Wound of unspecified aetiology 8 4 6 27

at the first contact with health services. This means that a
physician’s examination was mostly available at the ER or
as a rapid consultation during a nurse’s appointment at
the health centre. However, our study shows that, among
these patients, the initial physician’s evaluation very
seldom leads to a correct diagnosis and treatment.

Regarding wound patients, ER assessment should
include the three most important and acute aetiologies,
such as infection, ischaemia and diabetes,25 but otherwise
the ER might not be the optimal setting for diagnosing
wounds.

Post-traumatic ulcers could be a subgroup of oedema-
tous leg ulcers due to the same management approach,
namely compression therapy, which should be assessed
immediately after vascular/arterial causes have been
ruled out. Hence, according to the present data, oedema-
tous and post-traumatic ulcers accounted for 40.6% of all
the ulcers and were treated with compression.

We found that the wound diagnostic process was good
enough in the wound care team, as the diagnosis did not
change for 75.5% of the patients who were referred by
the team to specialist care. In the remaining 24.5%, in
whom the diagnosis made by a specialist differed from
the diagnosis made by the wound care team, the final

diagnosis was confirmed using diagnostic tools that were
not available in the health centre. In these cases, however,
the wound care team often had a default diagnosis to base
the referral on, and specialist care then responded to this
idea, most often leading to the correct treatment. Indeed,
the referral was very useful for these patients.

On the other hand, there were ordinary delays in
receiving a specialist evaluation, as the median delay
was 21 days, where the largest differences were between
the subgroups of patients living in institutions and those
living at home. This might be explained by the advance
care planning among nursing home residents. However,
previous studies propose delays of less than 2weeks in
diagnosing arterial ulcers and DFUs to avoid leg losses.'”
As a response to the challenge of timely referral to the
correct department for treatment there are globally
several multidisciplinary wound clinics to have only one
place to send a patient for a consultation.”**®

Previous studies suggest that diagnostic errors are often
preceded by common symptoms, followed by common
diagnoses.”*’ Studies have shown that the most frequent
error is ‘premature closure’, meaning ‘the tendency
to stop considering other possibilities after reaching
a diagnosis’.Sl 2 In the UK, diagnosis-related and

Table 6 Diagnostic differentiation through the treatment pathway

The same diagnosis* throughout

entire treatment pathway

The same diagnosis
within primary caret

The same diagnosis by wound
care team and specialist

1=the same 24
O=different 47
Total 71
% of diagnosed§ | patients 21.8
% of 197 (whole sample) 12.2

60 83
67 27

127+ 110
47.2 75.5
30.5 421

*Treatment pathway: primary care physician, wound care team (physician) and specialist care.

TPrimary care physician and wound care team (physician).

FTwo patients were undiagnosed in the wound care team. They were of those of the 129 diagnosed in the primary care.
§One hundred and fifty-five patients visited a doctor in primary care before the appointment with the wound care team, but only 129 patients

were diagnosed.
9IOne hundred and ten patients were diagnosed in specialist care.
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assessment-related incidents were the highest causes of
patient harm.*” As a conclusion, the ability to use differ-
ential diagnostic methods is key when diagnosing wound
aetiologies. There is always a danger of diagnosing a
wound incorrectly, if possibilities to perform differential
diagnostics are lacking.'! *’

As a solution, a broader range of differential diag-
nostic possibilities as regards the origin of the wound
would probably help in the first evaluation and in
avoiding diagnostic error and delay in the treat-
ment.*””** Our study shows that the problem for wound
management lies in the primary care; that is, wounds
that should be referred to multidisciplinary care are
not recognised. The solution is continuous educa-
tion of primary care physicians and nurses focusing
on basic differential diagnostics of chronic wounds
instead of wound management per se. Education is
needed also to bring up the awareness of the triage—
remembering that also an acute wound may turn into
a chronic wound which needs quick response and
treatment. One practical tool to tackle these diag-
nostic challenges could be the use of checklists®™’
and digitalised wound diagnostic tools (**, submitted
for publication). It has been determined in other
contexts that there are tools for avoiding fatal errors
in differential diagnostics, such as existing guidelines
and, to be regarded with a grain of salt, electronic aids
in decision-making.”*™*!

Limitations

The limitations of this study are related to the variety of
aetiologies behind chronic wounds. There are no gener-
ally agreed-upon diagnostic codes to be used for chronic
wounds, and the differentiation potential is enormous.
Most often wounds are coded as merely a wound of
unspecified aetiology (L97, L98), or they are S-coded,
which refers to a traumatic wound. Therefore, it is diffi-
cult to define when a diagnosis is correct or not.

Outliers also constituted a limitation of the study, as
we could not include them in the data analysis. Some
patients in the material had suffered from a wound
for several years. Despite this, they were referred to
the wound care team when it was established in 2013.
In our delay analyses, we tried to avoid this bias by
selecting patients whose wounds had appeared less
than 1year prior to the appointment with the wound
care team.

CONGCLUSION

It seems that the diagnostic delay of wound patients
occurs within primary care. It is an organisational delay
and causes patient harm, as the patients are not receiving
a timely and correct diagnosis and treatment. Infectious
wounds seem to be easy to detect, but there is a risk
of overdiagnosis, leading to an overuse of antibiotics.
However, primary care physicians seem to pay little atten-
tion to distinguishing arterial insufficiency or DFU.

The delay before seeing a primary care physician was
not substantial, but the physicians’ differential diagnostic
approaches did not cover peripheral arterial disease or
DFU. Consequently, the delay before being seen by the
wound care team was over 1 month, which is a long time
when treating DFU, especially those of vascular origin.

Based on our results, we propose that it is possible to
arrange an optimal treatment pathway within a primary
care setting, where a holistic wound care process is
initiated, provided that there is organisational support,
knowledge, skills and a multidisciplinary team available.
It has been demonstrated that such an approach does not
even require any additional resources, but rather a rear-
rangement of the patient care.'® * We also suggest that
the specialist care clinics could play a supportive role in
the treatment of complex wounds, while the primary care
system could take responsibility for the holistic wound
care.
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