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ABSTRACT
Objectives  The study aims to evaluate the cost of 
managing psoriasis and its comorbidities across multiple 
medical departments and to identify cost determinants 
based on patient, disease and treatment characteristics. 
Additionally, it compares the cost of care with 
reimbursements under the fee-for-service (FFS) system to 
assess how well they reflect patient-specific care needs.
Design  Seven-step, time-driven activity-based costing 
(TD-ABC) analysis based on direct observations and 
interviews to generate patient-level cost estimates over 
the full cycle of care for participants prospectively enrolled 
in a clinical trial.
Setting  An integrated practice unit (IPU) at a Belgian 
University Hospital, centred around the treatment of 
psoriasis, including the management of associated 
comorbidities.
Participants  A total of 52 patients meeting the trial’s 
inclusion criteria, enrolled between January 2023 and 
November 2023, undergoing treatment within the IPU.
Results  The individual cost of care over a 6-month 
period ranged from €169.78 to €1454.97, highlighting 
significant variability. Major cost drivers included mental 
health status and disease severity. Additionally, the 
presence of one or more comorbidities had a substantial 
impact on care costs, affecting not only expenses directly 
related to comorbidity management but often also those 
associated with dermatological care. Finally, a comparison 
between the TD-ABC cost variability and reimbursement 
tariffs variability revealed disparities, indicating that 
current tariffs do not sufficiently account for patient-
specific cost differences.
Conclusions  Healthcare delivery and costing studies 
often adopt a fragmented approach, limiting cost 
insights into the full cycle of care for a medical condition. 
The TD-ABC methodology can address this gap by 
generating detailed, patient-level cost estimates for both 
primary illness management and related comorbidities. 
Our findings underscore the importance of including 
comorbidity-related costs when discussing a condition’s 
overall economic burden while also revealing significant 
cost variability among patients with the same disease. 
Notably, these variations are not sufficiently addressed by 
the current FFS reimbursement system.
Trial registration number  NCT05480917 (​ClinicalTrials.​
gov).

INTRODUCTION
Healthcare is transitioning from treating 
isolated medical conditions to providing 
integrated care that addresses patients’ 
comprehensive health needs.1 2 The aim is 
to improve care quality while controlling 
costs by breaking down barriers between 
specialties and delivering care for primary 
illnesses alongside associated complications 
and comorbidities.3 One way to achieve this 
is through Integrated Practice Units (IPUs), 
a healthcare delivery model developed within 
the Value-Based Healthcare (VBHC) frame-
work. VBHC attempts to lower healthcare 
expenditures by encouraging patient-centred 
care and aligning costs more closely with 
health outcomes.4 In this regard, IPUs tran-
scend traditional departmental boundaries, 
enabling multidisciplinary teams to manage 
a medical condition or a group of closely 
related conditions over the full cycle of care, 
from prevention to rehabilitation.5

This holistic approach becomes especially 
essential for managing chronic conditions, 
which are often accompanied by other 
illnesses, resulting in complex, interacting 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A comprehensive seven-step, time-driven activity-
based costing analysis within an Integrated Practice 
Unit.

	⇒ The study provides individual care cost estimates 
for managing psoriasis patients, including costs re-
lated to comorbidities.

	⇒ Performed a cost variation analysis using patient, 
disease and treatment characteristics, including 
comparisons with reimbursement variations under 
a fee-for-service system.

	⇒ The relatively small sample size limits the ability to 
draw statistically significant conclusions.

	⇒ Overhead costs were excluded from the calculated 
patient care costs.
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healthcare needs.6 Additionally, the growing prevalence 
of chronic disease and multimorbidity imposes a heavy 
economic burden on patients and society while dimin-
ishing patients’ quality of life, which underscores the 
need for efficient care models.7–11

In this context, this study aims to enhance transparency 
in the costs of treating patients with psoriasis within an 
IPU in Belgium,12 by applying time-driven activity-based 
costing (TD-ABC). Psoriasis, a chronic skin disorder 
affecting 0.51% to 11.43% of the global population, 
often co-occurs with one or multiple comorbid diseases 
like hypertension, obesity and metabolic syndrome.13 14 
These comorbidities can affect the disease course. For 
instance, obesity, smoking and alcohol use trigger flares,15 
and severe psoriasis is associated with reduced life expec-
tancy due to cardiovascular disease.16 The high preva-
lence of psoriasis and the need to manage comorbidities, 
combined with the substantial medication costs of inno-
vative drugs like biologics, contribute to its high finan-
cial strain, necessitating efficient holistic care tailored to 
psoriasis.17

A key component of achieving the VHBC objectives 
is understanding costs across the entire care pathway 
and their variability across patients, as this informs cost 
improvements and reimbursement design. Traditional 
costing systems, such as the ratio of cost to charges and 
relative value units, are often preferred to estimate 
costs for their ease of implementation.18 However, these 
methods result in inaccurate patient-level cost estima-
tions as they rely on organisational averages derived from 
charges and revenues.18–20

Instead, TD-ABC is recommended within VBHC for 
accurately measuring the cost of care.21 The flexibility of a 
TD-ABC model, including its ability to be easily updated, 
capture complex health processes and incorporate time 
equations to reflect different patient scenarios, explains 
its growing use in healthcare.21–24 As TD-ABC captures 
the actual resources and time consumed at each step of 
the care pathway, it makes costs explicit. This transpar-
ency allows inefficiencies to be identified and highlights 
opportunities for more efficient resource allocation and 
process redesign.23

Despite its increasing use, most TD-ABC analyses still 
adopt a fragmented healthcare perspective by evaluating 
healthcare delivery as a series of isolated stages managed 
by separate departments. Consequently, costs are often 
calculated for specific interventions or stages without 
accounting for the entire cycle of care.23 Some recent 
studies have included complications and comorbidities 
in overall cost estimates,19 25–27 with costs typically anal-
ysed per possible care trajectory. When cost disparities 
between patient populations were examined, only one or 
two characteristics were considered,25 limiting detailed 
insight into cost drivers. Overall, efforts to estimate costs 
and understand cost variability over the full cycle of care 
remain limited, including in the context of psoriasis, 
where previous (TD-)ABC studies focused only on derma-
tology consultations.28–30 Adopting a broader definition 

of the medical condition that captures all related costs 
would better reflect the total patient experience and, as 
a result, support value and cost improvements across the 
entire care pathway.

Aims
1.	 Extending TD-ABC analysis beyond dermatology: we 

use TD-ABC to examine psoriasis in relation to comor-
bidity management costs across multiple departments, 
providing a complete view of the economic implica-
tions of psoriasis over the full cycle of care.

2.	 Exploring cost variability within an IPU: we investigate 
how multiple patient, disease and treatment character-
istics drive cost differences.

3.	 Comparing TD-ABC costs with reimbursement: we 
evaluate how well the fee-for-service (FFS) system ac-
counts for patient-specific differences and reflects vari-
ations in the care provided.

METHODS
Study context
The study was conducted in an outpatient clinic at a 
University Hospital in Belgium, organised as an IPU. In 
the IPU under study, named PsoPlus,12 patients visiting 
the outpatient dermatology clinic receive comprehen-
sive management, addressing not only psoriasis but also 
13 comorbidities associated with psoriasis. Based on the 
identified comorbidities and their severity, patients may 
easily be referred through reserved slots to one or more 
IPU team members within the multidisciplinary team, 
although the decision power to follow the clinician’s 
advice remains with the patient. Moreover, in between 
consultations, virtual contact is foreseen, underscoring 
continuous care. The specific referral criteria and 
specialist selection details can be found in the work of 
Hilhorst et al.12

Data collection
For the purpose of this study, we included patients 
entering the IPU for the first time between January 2023 
and November 2023. All patients are part of the prospec-
tive IRIS trial (​ClinicalTrials.​gov, NCT05480917), where 
treatment follows the principles of the VBHC framework, 
with additional details available in the publication.31 
Approval from the hospital’s Ethical Committee was 
obtained and each patient gave their formal informed 
consent before inclusion.

Patients were not directly followed to their referral 
consults due to practical reasons. Instead, at their 
follow-up consult in the dermatology unit, they were 
asked about which referrals they attended and what inter-
ventions were performed throughout that consult. More-
over, this information was complemented by information 
that could be found in the medical file information trans-
ferred between specialists.

To understand the general clinical pathway in the 
referral departments, each specialist was interviewed, and 
if deemed necessary, direct observations in the hospital 
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were performed. All possible care pathways were outlined 
as detailed as possible. In the dermatology unit, time 
registrations were obtained using a custom-designed data-
collection tool named Allie, and in the referral depart-
ments, average time estimates were made by the specialists 
themselves and afterwards validated with several time 
registrations directly measured by the clinical staff. The 
financial and resource capacity data was collected with 
the help of the financial and human resources depart-
ment of the hospital.

Cost analysis
To calculate the cost of care per patient, we apply the 
7-step framework constructed by Kaplan and Porter,21 
specifically designed to apply TD-ABC in health settings 
in a standardised way. The analysis results in a final cost 
for each patient within the sample, which we then further 
explore in terms of its variability and composition.

Using process maps, we can distinguish between costs 
directly associated with dermatological treatment and 
those arising from the management of comorbidities, 
which extend beyond dermatological care. To further 
analyse cost composition, we also separate costs from 
consultations with healthcare providers and those related 
to medical testing (eg, laboratory tests, medical imaging). 
The patient sample is then stratified based on various 
patient, disease and treatment characteristics selected for 
their potential impact on costs.

To assess how these costs compare to reimbursement 
under the Belgian payment model, we contrast the 
TD-ABC estimates with the corresponding reimbursement 
amounts. Belgium predominantly operates under a FFS 
payment model, where providers are compensated based 
on predefined tariffs.32 For each patient in our sample, 
we calculate the total sum reimbursed to the healthcare 
providers, using publicly available data sourced from the 
National Institute for Health and Disability Insurance 
(NIHDI).

In addition to expenses for personnel, equipment and 
materials directly involved in patient care, the FFS tariffs 
received by the hospital are also intended to cover over-
head costs, including those associated with the use of 
consultation rooms. Since our TD-ABC estimates include 
only patient care costs and exclude overhead, we addi-
tionally calculated a TD-ABC cost that incorporates tradi-
tional hospital overhead set at 20% of the direct costs, 
reflecting the hospital’s standard cost allocation method. 
Given the impracticality of accurately assigning overhead 
costs to individual patients, the application of a flat rate 
remains a common approach in the literature.23

By comparing the variation in reimbursement amounts 
with that in TD-ABC costs, we evaluate the extent to 
which FFS tariffs capture patient-specific care needs and 
resource use. Specifically, we examine the association 
between individual TD-ABC costs and the ratio of reim-
bursed costs to TD-ABC costs using a Pearson correla-
tion test, assessing whether higher TD-ABC estimates, 
which reflect increased care complexity, are associated 

with a lower reimbursement-to-cost ratio. However, it 
is important to note that this analysis will not examine 
whether the reimbursed amounts are sufficient to cover 
total care costs, as TD-ABC’s calculated overhead expenses 
are excluded from this study.

Patient and disease characteristics
Through the use of medical literature and health expert 
knowledge, we identified different patient, disease and 
treatment characteristics that are used to assess cost vari-
ability. The following characteristics are selected because 
the literature or experts indicated that they can consider-
ably impact patients’ trajectory through the care pathway 
and, thus, patients’ overall costs. The patient character-
istics of interest are age,33 34 gender,35 36 social environ-
ment and support measured with the Oslo Social Support 
Scale,37 38 mental health expressed by the Hospital Anxiety 
and Depression Scale (HADS),39 40 and finally, the Derma-
tology Life Quality Index (DLQI).33 34 The disease char-
acteristics included in the study are age of onset,41 42 the 
severity of psoriasis expressed by the Psoriasis Area and 
Severity Index (PASI),43 44 disease duration45 46 and the 
number and types of comorbidities identified. For treat-
ment characteristics, we consider the distinction between 
topical, light, oral or biological therapy.47 48 We acknowl-
edge that other factors, like treatment adherence or flare 
frequency, may also affect costs, but for the purpose of 
this study, we prioritise the characteristics most strongly 
supported by expert opinion, leaving additional factors 
for future research.

Patient and public involvement
None.

RESULTS
Sample size and characteristics
The TD-ABC analysis is applied to a sample of 52 patients, 
who all met the trial’s inclusion criteria, which required 
a diagnosis of psoriasis vulgaris, being between 18 and 75 
years old, and having no prior visits to the IPU. Exclu-
sions from the trial, and consequently our study, include 
patients with other subtypes of psoriasis and patients 
experiencing language barriers. Nevertheless, the patient 
population reflects variation in terms of patient, treat-
ment and disease characteristics, as detailed later in 
table 1, table 2 and table 3.

Time-driven activity-based costing analysis
Step 1: select the medical condition
This study focuses on the medical condition psoriasis 
vulgaris, also referred to as plaque psoriasis, in conjunc-
tion with its associated comorbidities. Psoriasis vulgaris is 
the most prevalent form of psoriasis, found in more than 
80% of psoriatic patients.49 Given the chronic nature of 
the disease, a defined period needs to be determined for 
the care cycle. For our analysis, the care cycle starts with 
the initial consultation in the dermatology practice and 
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extends through the first 6 months, where treatment in 
both the dermatology practice and the referral depart-
ments is considered. We have opted to restrict the care 
cycle to a 6-month period, which is in line with the regular 
screening for comorbidities and subsequent referrals that 
occur throughout the initial consultation and again every 
6 months. As a result, our focus centres on the initial phase 
within the patient care pathway, allowing us to capture 
and demonstrate cost transparency across a representa-
tive range of care processes within the IPU model.

Step 2: define the care delivery value chain
The care delivery value chain (CDVC), depicted in 
figure  1, displays all key activities in the care delivery 
process, along with their location. Starting from the 
monitoring and preventing of the disease up to the moni-
toring and managing of the disease, the CDVC provides 
an overview of all activities contributing to patient value.4 
It also highlights the added value of the IPU, exemplified 
by the different feedback mechanisms. An illustration is 
the monthly multidisciplinary meetings that are organ-
ised between specialists to discuss complex cases which 
require alignment in treatment strategies. The CDVC 
thus shows that in our setting the full cycle of care extends 
well beyond consultations with dermatologists.

Step 3: develop process maps for each activity in patient care 
delivery
The process maps described in this step are detailed 
versions of the activities displayed in the CDVC. The 
process maps for the dermatological consultations and 
potential referral consultations were developed based 
on observations within the clinic, interviews with clin-
ical staff, or a combination of both and were constructed 
using the Business Process Model and Notation.

The process map in figure 2 shows the clinical pathway 
for a patient in the dermatology clinic. Patients consult a 
nurse and a dermatologist sequentially, and depending 
on the prescribed treatment, diverse pathways become 
possible thereafter. After the initial consult, the interval 
between follow-up consultations will be determined by 
the severity of the psoriasis. The activity’s location and 
the resources involved can be derived from the legend. 
Additionally, activities marked with a ‘+’ sign indicate 
the availability of separate, more detailed process maps. 
Examples, such as a consultation with the rheumatologist 
and a subsequent MRI scan, are provided for reference 
in figure 3. Online supplemental materials A include the 
full set of detailed process maps.

The process maps for referral departments reveal 
that these processes are highly standardised. All referral 
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referral advice
Monitoring of medication in-
take and treatment compliance
Monitoring of treatment
efficacy by monitoring
patient's condition

Formal
diagnosis
Assessing
severity
Determining
treatment plan
Identification of
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Figure 1  Care delivery value chain for integrated psoriasis treatment.
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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.
 . 

F
A

C
 D

ierg
en

eesku
n

d
e

at U
N

IV
E

R
S

IT
E

IT
 G

E
N

T
 - B

IB
 

o
n

 Jan
u

ary 20, 2026
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

9 Jan
u

ary 2026. 
10.1136/b

m
jo

p
en

-2025-102879 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://dx.doi.org/10.1136/bmjopen-2025-102879
https://dx.doi.org/10.1136/bmjopen-2025-102879
http://bmjopen.bmj.com/


9Borzée J, et al. BMJ Open 2026;16:e102879. doi:10.1136/bmjopen-2025-102879

Open access

pathways consist of multiple consultations with the 
specialist, some of which require various tests, such as 
blood, urine, saliva or imaging, to diagnose and establish 
an appropriate medication plan. The frequency and time 
between follow-up consultations depend on the severity 
of the comorbidity and the patient’s motivation.

It is important to note that the dermatologist refers 
patients to specialists within the multidisciplinary team at 
the University Hospital. However, patients may opt to seek 
comorbidity treatment outside the IPU based on personal 
preferences or practical considerations. Nevertheless, in 
computing the cost of a referral consultation, we use the 
information from the University Hospital as the standard 
reference point.

Step 4: obtain time estimates for each process
The average time estimates for each activity in the process 
map can be consulted in figures 2 and 3 in the boxes at the 
bottom right of each activity. For the activities taking place 
in the dermatology department, exact measurements per 
patient were made using a mobile app developed by the 
clinic. For less significant tasks, average durations were 
used based on the measurements made. However, for 
more complex tasks such as the consult with a nurse and 
dermatologist, exact time registrations were used for each 
patient in the sample, as high variation could be seen due 
to the presence of comorbidities, severity, etc.

For activities taking place outside the dermatology 
department, averages are used due to the difficulty of 
following each patient to their referral consult. These 
average time estimates were determined in close conver-
sation with the medical staff involved and were, in case 
of doubt or impreciseness, validated with actual time 
measurements. In addition, patient characteristics, such 
as whether they are new or known patients, were incor-
porated as time drivers to accommodate significant varia-
tions in resource utilisation time between different types 
of patients.

Step 5: estimate the cost of supplying the resources
We included three different cost categories. First, we 
looked at the personnel cost of all personnel directly 
involved in patient care. For the personnel employed 
in the hospital, the cost was determined by the total 
compensation cost, received from the hospital’s human 
resources department. The cost of a general practitioner 
consultation was estimated by its nomenclature number 
and corresponding fee, obtained from the NIHDI data-
base. Second, to calculate the costs of medical machinery 
and equipment that are directly associated with indi-
vidual patient treatments, we consulted the theoretical 
yearly depreciation and maintenance costs. Third, to 
include the costs of medical testing done in the hospi-
tal’s laboratory (eg, blood test, saliva test), a cost per test 
was provided by the lab technicians, which accounted 
for all direct medical consumables, reagents, personnel, 
machinery and other infrastructure involved. All costs are 
reported in euros, adjusted to 2023 price levels.

We focused solely on costs directly related to providing 
care from the hospital’s perspective, excluding medi-
cations taken outside the hospital and overhead costs 
related to the hospital’s daily operations. As the goal of 
the study is to examine cost variability across patients, 
omitting overhead costs and focusing solely on patient 
care costs is justified, as argued by previous research.50

Step 6: estimate the capacity of each resource and calculate the 
capacity cost rate
The theoretical capacity for staff presents the time avail-
able that could theoretically be directed to the primary 
activity (eg, excluding vacation days) and was provided 
by the human resources department of the hospital. To 
arrive at the practical capacity, the theoretical capacity 
was multiplied by 80%, as proposed by Kaplan and 
Anderson22 to account for breaks, arrival and departure 
processes, and other activities not contributing to the 
primary task.

To estimate the theoretical capacity of the medical 
machinery and equipment, the opening hours of the 
hospital or specific department were used. An adjust-
ment of 85% was applied to obtain the practical capacity 
accounting for defects and malfunctions. Subsequently, a 
capacity cost rate (CCR) was calculated for each resource 
by dividing the calculated cost by its practical capacity. 
The CCR for each resource can be consulted in online 
supplemental materials B.

Step 7: calculate the total cost of patient care
The final cost per patient was calculated by multiplying 
the time duration of each step in the patient’s treat-
ment pathway with the CCRs of the different resources 
involved. Subsequently, all the activity costs are summed, 
and laboratory expenses are added to the total amount, 
as these are time independent.

The average cost over a 6-month period is €428.47, 
with costs ranging from €169.78 to €1454.97, as shown 
in table 4, along with other descriptive statistics. We iden-
tified one extreme outlier with notably high expenses 
(€3562.13), which was therefore excluded from our 
analysis. These costs were largely driven by frequent 
consultations with a psychologist as part of ongoing treat-
ment prior to their engagement with the IPU. Although 
excluded here to avoid distorting the analysis of typical 
cost drivers, such high-cost cases remain highly relevant 
and require further investigation, as they may highlight 

Table 4  Descriptive statistics of TD-ABC cost (in €)

Descriptive statistic TD-ABC cost

Mean 428.47

SD 261.37

Minimum 169.78

Maximum 1454.97

Median 321.72

Quartiles 238.67 (Q1), 562.05 (Q3)
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unique challenges for reimbursement reforms. There-
fore, more detailed information about this outlier is 
provided in online supplementals material C.

Cost variability
This analysis reveals substantial variability in the costs of 
psoriasis care, as shown in table  1, table  2 and table  3. 
Table 1, which examines the patient characteristics, shows 
that older patients tend to incur higher overall costs, 
primarily due to increased comorbidity management. 
While no differences are observed between males and 
females regarding costs related to dermatological care 
(ie, the upper three lanes in figure  2), females exhibit 
higher comorbidity-related costs, with nearly half of these 
expenses attributable to psychological consultations. 
Mental health conditions, such as depression and anxiety, 
are associated with elevated costs across both dermato-
logical and comorbidity-related care. Lower quality of 
life, measured by the DLQI, is similarly associated with 
increased costs, particularly for dermatological care.

For disease characteristics, as displayed in table 2, late-
onset psoriasis patients, who develop psoriasis after the age 

of 40, have higher costs compared with early-onset cases, 
largely due to greater needs for comorbidity manage-
ment. Moderate and severe psoriasis (PASI ≥5) are associ-
ated with higher costs, primarily due to the need for more 
intensive dermatological care. Severe disease (PASI >10), 
however, does not appear to impact the costs related to 
comorbidity management. The number of comorbidities 
is strongly associated with cost increases, as patients with 
one or two comorbidities allocate up to 6% of total costs 
to comorbidity management, while those with three or 
more comorbidities allocate over a quarter (27.8%). Most 
comorbidities increase both their own management costs 
and dermatological care costs, except for hypertension 
and kidney disease.

Finally, as can be seen in table  3, treatment modality 
contributes to variation in the cost structure, even when 
excluding the cost of medication, with topical therapies 
associated with the lowest costs.

TD-ABC estimates versus reimbursement rates
In figure 4, patients are arranged in ascending order of 
TD-ABC cost, with both the TD-ABC and reimbursed cost 

500

1,000

1,500

0 10 20 30 40 50
Patient nr.

C
os

t (
in

 €
)

TD−ABC cost 
(excl. overhead)

TD−ABC cost (incl. traditional 
allocated hospital overhead) Reimbursed cost

Figure 4  TD-ABC and reimbursed costs per patient. The x-axis displays patients ordered by ascending TD-ABC costs. 
The orange curve represents the reimbursements received under fee-for-service (FFS) tariffs, the solid blue line indicates the 
calculated TD-ABC cost excluding overhead, and the dotted blue line shows the TD-ABC costs including overhead, assuming a 
flat rate of 20% of the direct costs. A negative relationship can be observed between TD-ABC costs and the reimbursement-to-
cost ratio (one-tailed Pearson correlation, r=−0.355, p=0.005). MRI scan costs have been excluded from the total TD-ABC and 
reimbursed costs in this graph, as these procedures are reimbursed through a separate system in Belgium rather than the FFS 
tariffs.
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shown per patient. The analysis reveals notable dispari-
ties across the patient group in the ratio of the received 
compensations and the TD-ABC costs. Patients with 
comparable care costs frequently receive widely varying 
reimbursement amounts, and vice versa. For instance, 
treating patients 1, 13 and 32 each generated the same 
reimbursement of €178.86, yet their TD-ABC estimates 
(including overhead) were €222.42, €357.57 and 
€236.18, respectively. This translates into reimbursement-
to-costs ratios ranging from 1.24 to 2.0. These great 
discrepancies arise from differences in resource intensity 
during the nurse and dermatologist consultations, which 
are variations that TD-ABC captures but flat compensa-
tion rates fail to reflect. Furthermore, we observe that 
higher TD-ABC costs are not matched by proportionally 
higher reimbursements, as evidenced by a statistically 
significant negative correlation between the TD-ABC 
costs and the ratio of reimbursed costs to TD-ABC costs, 
r=−0.355 (one-tailed t-test, p=0.005, df=49).

DISCUSSION
The TD-ABC results underscore the complex interplay 
between patient, disease and treatment characteristics 
in determining the cost of psoriasis care. Several of our 
findings align with existing literature and expectations, 
while others offer new perspectives compared with prior 
evidence. The higher costs among older patients reflect 
the increasing prevalence and complexity of comorbid-
ities in this group,33 34 confirming that multimorbidity 
escalates the need for additional medical interventions 
and thus constitutes a central cost driver. Importantly, 
comorbidities not only generate comorbidity-related costs 
but also increase dermatological care costs, underscoring 
the importance of economic evaluations to capture the 
broader health context rather than focusing solely on 
dermatological treatment.

Mental health emerged as another cost determinant, 
which reflects the well-understood relationship between 
mental health conditions and psoriasis.39 The substan-
tial share of psychological consultations among women 
aligns with the evidence of a greater psychosocial burden 
of psoriasis in females.35 36 More broadly, mental health 
disorders such as depression and anxiety, as well as higher 
DLQI scores (indicating poorer quality of life), were asso-
ciated with higher costs across both dermatological and 
comorbidity-related care. This suggests that untreated 
psychological distress, whether identified through HADS 
or reflected in diminished quality of life, may also drive 
greater use of dermatological services, supporting calls 
for integrated care models that embed mental health 
support within psoriasis management. Further in line 
with expectations, patients on topical treatments are asso-
ciated with the lowest costs, reflecting their use in less 
severe cases requiring less intensive management.

Some of our findings, however, diverge from expec-
tations or prior research. For instance, late-onset psori-
asis was associated with higher costs, in contrast to 

earlier studies that emphasised the aggressive and some-
times more unpredictable course of early-onset disease, 
increasing costs.41 42 Similarly, while prior research 
proposed sex-related differences in psoriasis treatment 
trajectories,35 36 we observed no such effect on dermato-
logical costs. We also found no evidence that very severe 
psoriasis (PASI >10) increases comorbidity-related costs, 
despite literature suggesting otherwise.44 These discrep-
ancies may reflect contextual differences in healthcare 
delivery, sample composition, or the more granular 
costing approach of TD-ABC compared with traditional 
methods. They underscore the importance of replicating 
cost analyses in diverse settings to refine our under-
standing of cost determinants in psoriasis.

Understanding these cost drivers is essential for 
designing more efficient and cost-effective care models 
for psoriasis patients, particularly as comorbidities and 
disease severity continue to play a central role in health-
care expenditures. Equally important is the alignment 
of reimbursement systems to accurately reflect the 
complexity of care required and incentivise comprehen-
sive and patient-centred approaches. The findings from 
figure  4 suggested that the current FFS tariffs may not 
sufficiently take into account patient-specific factors and 
complexities, indicating that using revenues as a proxy 
for actual care costs can lead to biased conclusions.

The discrepancy found between actual costs and reim-
bursement can partly be attributed to the lack of compen-
sation for several activities central to the IPU model, such 
as consultations with specialised nurses for comorbidity 
screening and multidisciplinary team meetings. As a 
result, patients with complex needs who require more 
integrated and resource-intensive care are inadequately 
compensated for compared with patients with lower 
care costs. This disparity creates a potential incentive for 
hospitals to prioritise patients who require less resource-
intensive care, thereby risking inequities in the delivery 
of holistic care.

To address these issues, it is advisable to reconsider the 
existing, standardised tariffs and align them with specific 
cost determinants, so they can capture the different 
patient needs. By doing so, the reimbursements would 
more accurately reflect the variation in costs incurred for 
individual patients, leading to a fairer distribution of reim-
bursements across the patient population. FFS systems, 
however, still inherently carry the risk of incentivising 
overtreatment and penalising efficient care providers, as 
all interventions are reimbursed, regardless of the quality 
of care. As an alternative, value-based models such as 
bundled payments, proposed in VBHC, cover all multidis-
ciplinary care for a specific disease over a defined period 
and tie reimbursement to outcomes, aligning financial 
incentives with patient interests.51 For these bundles to 
be effective, they should: (1) Encompass the entire treat-
ment pathway, (2) Be premised on positive outcomes, 
(3) Be risk-adjusted, (4) Ensure reasonable profitability 
and (5) Account for outliers.51 TD-ABC analyses could 
support the design of such bundles by providing detailed 
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cost information and identifying these risk factors and 
outliers.

Despite the depth of our study and its initial insights 
into cost variability and its alignment with current reim-
bursement policies, it has limitations. First, it does not 
establish a direct link between costs and patient outcomes, 
limiting the ability to assess how the costs relate to the 
quality of care delivered. Second, the study sample size 
is relatively small, which limits the generalisability and 
hinders statistical inference regarding the impact of 
different characteristics on costs. Third, the exclusion 
of TB-ABC calculated overhead costs limits the ability 
to directly compare reimbursement tariffs with TD-ABC 
cost estimates in absolute terms, making it challenging 
to determine whether the current FFS tariffs are suffi-
ciently high to cover the incurred costs. Next, a period of 
6 months may not capture the full range of cost variations 
that could emerge over a longer timeframe.

Finally, while we studied cost variation based on patient, 
disease and treatment characteristics, we did not include 
institutional characteristics such as geographic location, 
facility type and size. Our analysis was conducted in a 
single integrated academic unit, but the TD-ABC meth-
odology itself is flexible and could be adapted to other 
healthcare settings. Moreover, we focused on a fully inte-
grated care model, an IPU, but some studies have high-
lighted alternative approaches, such as dermatologists 
directly managing selected comorbidities (eg, cardio-
vascular risk through statin prescribing).52 53 This could 
lead to different patterns of care and associated costs. 
Future research should, therefore, consider multi-centre 
studies to examine the impact of institutional factors and 
the generalisability of our findings across diverse health 
systems, providing a more comprehensive understanding 
of cost variability.

CONCLUSION
Growing pressure to balance quality and costs makes accu-
rate cost measurement essential. Yet traditional methods 
often overlook the complexity of chronic disease manage-
ment. This study demonstrates that applying TD-ABC to 
integrated psoriasis care captures patient-level cost vari-
ability in detail, with comorbidity-related costs being 
crucial to assess the full economic impact. Key drivers of 
higher costs include older age, mental health burden, 
lower quality of life, late-onset psoriasis, presence of 
comorbidities and greater disease severity. While the find-
ings offer valuable insights, further statistical validation 
using larger samples across multiple healthcare settings 
is needed to strengthen these conclusions. Further, our 
comparison with reimbursement data shows that current 
FFS tariffs do not adequately reflect this variability, under-
scoring the limitations of using reimbursement rates as 
proxies for actual costs. Overall, our study supports the 
use of TD-ABC for more accurate cost estimation and 
highlights the need for reimbursement systems that better 
align compensation with patient-specific care needs.
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