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ABSTRACT

Background In view of the expected increase in
expenditure on hip replacement treatment in Belgium,
the complication rate and potential waste reduction, as
estimated by the Organisation for Economic Cooperation
and Development, we are not yet in a position to assess
the efficiency of hip replacement treatment in Belgian
hospitals. This objective study uses a cost—disability-
adjusted life years (DALYs) ratio to propose a comparison
of hip replacement surgery among 12 Belgian hospitals.
Methods Our study seeks to innovate by proposing an
interhospital comparison that simultaneously integrates
the weighting of quality indicators and the costs of
managing a patient. To this end, we associated a DALY
impact with each patient safety indicator, readmission
and mortality outcome. We then compared hospitals using
both costs and DALYs adjusted to their case mix index.
The adjusted values (costs and DALYs) were obtained by
relating the observed value to the predicted value obtained
from the linear regression model.

Results We registered a total of 246.5 DALYs for the

12 hospital institutions, the average cost (SD) of a

stay being €8013 (€4304). Our model allowed us to
identify hospitals with observed values higher than those
predicted. Out of the 12 hospitals evaluated, 4 need to
reduce costs and DALYs impacts, 6 have to improve one
of the two factors and 2 appear to have good results. The
costs for the worst performing hospitals can rise to over
€150000.

Conclusion Evaluating the rates of patient safety
indicators, associated with cost, is a prerequisite for
quality and cost improvement efforts on the part of
managers and practitioners. However, it appears essential
to evaluate the entire care chain using a comparable unit
of measurement. The hospital’s case mix index must also
be considered in benchmarking to avoid drawing the
wrong conclusions. In addition, other indicators, such as
the patient’s perception of the actual results, should be
added to our study.

BACKGROUND

In 2015, Belgium registered more than
100 years of life lost (YLL) in good health
(disability-adjusted  life  years: DALYs),
including harm to patients, per 100000
inhabitants. The Organisation for Economic
Cooperation and Development (OECD)
average is more than 70 DALYs/100 000
inhabitants." DALY is a factor that indicates
the severity of the disease on a scale from 0

(perfect health) to 1 (equivalent to death).
DALY is a unit of measurement commonly
used in health economics studies to reflect
the effectiveness of a treatment or interven-
tion. A study by Hauck et a* shows that, each
year in England, approximately 36 000 DALYs
(68 DALYs/100 000 inhabitants) are reported
due to six types of adverse events: sepsis, pres-
sure ulcer, hip fracture as a result of a hospi-
talised patient falling, deep vein thrombosis,
central line infection and death in patients
with a low probability of death. Faced with
this situation and due to the limited availa-
bility of resources, the need to provide quality
care combined with cost control is becoming
increasingly prevalent in health policies.
However, the causes of this harm are complex
and difficult to identify in an institution such
as a hospital.

In managing hip and knee surgery, Belgium
saw 2.06% of such surgeries in 2013 result in
venous thrombosis and 2.6% in pulmonary
embolism, compared with the OECD average
of 3.3% and 5%, respectively.'

In Belgium, with an average hospital cost of
€9668 in 2016,” and given the ageing popula-
tion, hip replacements will generate an increase
in financial expenditure borne by social secu-
rity of more than €49 million (all other things
being equal) by 2025.* In addition, the severity
of a complication is not currently expressed
in benchmarking studies. However, certain
complications have high financial and medical
consequences. When we provide only cost data
or complication data, providers resort to justifi-
cations such as, respectively, high-care quality or
the severity of the case.

In view of the expected increase in expen-
diture on hip replacement treatment in
Belgium,! the complication rate’ and the
potential waste reduction as estimated by the
OECD,” we are not yet in a position to assess
the efficiency of hip replacement treatment
in Belgian hospitals.

A simultaneous analysis of costs and outcomes
appears therefore essential for reflecting areas
of improvement in healthcare. In 2014, De
Bethune ¢t al’ compared Belgian interhospital
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practices and social security costs to cover these inpatients,
and highlighted the need to work on guides to good prac-
tice combined with inter-hospital benchmarking.

Our study proposes an interhospital comparison that
simultaneously integrates weighting complications (DALY)
and hospital care costs adjusted to their case mix index.

METHODS

Case selection

The study sample is based on data from 12 general hospi-
tals in Belgium, including university hospitals from the
‘Associated Hospital Cost Analysis Project (PACHA)’.” The
hospitals involved have been anonymised. We focused our
analyses on inpatients classified in the Diagnosis Related
Group (DRG 301)—hip replacement (grouper 28)—and
for whom we registered at least a one night stay in hospital
in 2016. Within the DRG, we identified inpatients with the
following admission diagnoses: trauma and chronic origin
(osteoarthritis). Among these, we identified all patients
who were readmitted to the same hospital within 30 days of
discharge from the first inpatient stay. The inpatient stay in
our study is therefore defined as the combination of the first
inpatient stay and the readmission of the same patient to the
same hospital. In the end, our total population is therefore
estimated at 2411 inpatients.

Indicators of ‘patient safety’ and Charlson index

To develop the patient safety indicators, we used the
construction methodology of the Agency for Health-
care Research and Quality (AHRQ), V.5.0.” The AHRQ’s
indicators are measures of healthcare quality, based on
medico-administrative data available in hospital data-
bases. Only the secondary diagnostic codes mentioned
as ‘not present at admission’ were used to identify stay
complications (box 1).

The ‘infection’ indicator focused on identifying a list
of codes from the ‘International Statistical Classification
of Diseases and Related Health Problems’ (ICD-10). The
Charlson index” was applied to the entire population.

The calculation of DALYs

DALYs are calculated by adding the number of YLL due
to premature death and the number of years of life lost
due to disability (YLD)'’ for each hospital stay.

Box 1

List of patient safety indicators, AHRQ

List of patient safety indicators (PSI) from AHRQ V.5.0 used in the study
PSI 03: pressure ulcer rate

PSI 06: iatrogenic pneumothorax rate

PSI 09: postoperative bleeding rate or hematoma rate

PSI 10: postoperative physiological and metabolic disorders rate

PSI 11: postoperative respiratory failure rate

PSI 12 :deep vein thrombosis rate or postoperative pulmonary
embolism

PSI 13 :postoperative sepsis rate

PSI 16: number of transfusion reactions

DALY =YLL + YLD

Specifically, the number of YLD is calculated by multi-
plying incident cases by the duration and severity of
the disability for a given disease. We used the disability
weighting from the Institute for Health Metrics and Evalu-
ation Reports from the Global Burden of Disease (2016) i
for decubitus ulcers (stage III and IV) and postoperative
respiratory failure, while the disability weighting from the
article by Jha et al'* was used for the remaining complica-
tions. When unable to find the DALY, we referred back
to a pathology that was clinically similar to our complica-
tion (eg, respiratory failure or other severe cardiovascular
diseases). The durations of short-term complications are
derived from the literature review of the article by Jha et
al. The calculation of the DALY was then applied to all
stays of our population.

Number of years of life lost due to disability (Patient Safety)

per hospital stay (YLD) = weight of complication x duration of complication

We considered readmission as a source of pain/discom-
fort for the patient, which explains why we also allocated
a DALY for stays for which readmission occurred within
30 days and was related to the initial reason for hospital-
isation. The duration of invalidity for readmissions corre-
sponds to the sum of the duration of the first stay and
the period before the beginning of the second admission.
Mortality was calculated on the basis of Belgian mortality
and life expectancy tables."” The disability weighting of
death corresponding to 1 in our study was multiplied by
life expectancy according to the individual’s age.

Number of years of life lost due to death per hospital stay (YLL) =

1 X the number of years of life lost/age

If a patient experiences a complication followed by
death during their stay, we only count this as a death.

Hospital cost data

The costs in this study refer to expenses for the acute
management of hospital stays from the hospital perspec-
tive, not social security. The cost from the hospital
perspective is calculated using a cost accounting analyt-
ical methodology in full costing.” As not all hospitals have
a revalidation service, and in order to compare them
objectively, we did not consider cost data related to activ-
ities that occurred in the revalidation department. The
isolated costs of revalidation have been subtracted from
the total cost of the stay.

The total cost of the inpatient =  (the cost of the first admission—

the cost related to revalidation)+

the total cost of readmission

STATISTICAL ANALYSES

The statistical analyses were conducted using SPSS soft-
ware, V.25. We used the descriptive ‘mean/SD’ statistics
to provide a univariate description of all the variables in
our study. Despite the asymmetry of the quantitative varia-
bles, we did not use ‘medians—confidence intervals’ due
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to the possible lack of interpretation of small values such
as DALYs. The Kruskal-Wallis and Mann-Whitney tests
were used to verify significant differences in dependent
variables (cost-DALY) in relation to ordinal and dichoto-
mous independent variables.

The indicators structured according to the Donabe-
dian model in this table (table 1) were constructed by
first using the literature review and then the availability of
data in our database."*'”

To correct the distribution of our dependent variables
such as DALY and cost, we conducted a logarithmic trans-
formation. We then recoded our independent variables
into dummy variables. Stepwise linear regression was then
carried out on these new dependent variables to identify
the predicted hospital values. We chose this statistical
model to adjust the data according to the hospital’s case
mix. The predictors used for the model are the Charlson
index, age, admission diagnosis, gender, type of admis-
sion, type of discharge destination, move to intensive care
unit, move to geriatric unit, geriatric assessment during
hospitalisation, readmission within 30 days of the end of
the first stay, time between date of admission and date of
operation, time between date of operation and first phys-
iotherapy session and patient safety indicators during the
inpatient stay. We selected these independent variables
based on indicators from the literature ' and on the
significance of the data from the univariate analysis.
Homoscedasticity was controlled using a graph. Prefer-
ence was given to using the Charlson index in the regres-
sion, rather than the relative weight (case mix index),
since the Charlson index includes comorbidities present
at admission and not complications encountered during
the hospital stay. Finally, ratios between the observed value
and predicted value of the inpatient stay were calculated.

RESULTS

Table 1 describes the main results from the univariate
analysis and hospital comparison. Tables 2 and 3 summa-
rise the main regression results.

Description of the inpatients

We have 2411 inpatients with an average age (SD) of 69
years (13.5 years) (table 1). More than 59% of the popu-
lation is female (table 1). The complication rate during
hospital stays is estimated at 6.93%, while the mortality
rate is 1.20% (table 1). Over 76% of inpatients are
admitted for chronic conditions (osteoarthritis and so
on) (table 1). Eighty-nine per cent of deceased patients
were admitted for trauma. The mortality rate for inpa-
tients with a ‘Patient Safety’ complication is 20%.
Patients who died in hospital have a mean Charlson
index (SD) of 2.19 (1.68), compared with 0.63 (1.047)
for patients who did not die (p<0.001). The average rate
of haemorrhage haematomas is 3.61%, infection 2.32%,
physiological complications 0.87%, pressure ulcer
0.54%, respiratory arrest 0.37%, deep vein thrombosis
0.25% and sepsis 0.21% (table 1). The group admitted

for trauma, which represents just under 24% of inpa-
tients, accounts for more than half of the complications
(54%); 2.74% of inpatients go through an intensive care
unit; 3.656% of the population goes to a geriatric unit;
62% of inpatients have no comorbidity according to the
Charlson index; 5.60% of inpatients are readmitted to
the same institution within 30 days (table 1); and 67%
of these inpatients return for a reason related to their
previous hospitalisations. Seven patients died following
these readmissions.

Evaluation of duration and cost of stay

The average cost (SD) of an inpatient stay is €8013
(€4304) (table 1). It also seems to increase with age
(p<0.001) from €7446 (€2453) in the 18-50 age category
to €9148 (€5039) in the 81-102 age category. Inpatients
admitted for a ‘chronic’ condition, such as osteoarthritis,
have an average total cost (SD) of €7414 (€3087), while
inpatients admitted in the ‘trauma’ group, for example
due to a femur fracture, represent an average cost (SD)
of €9939 (€6529) (p<0.001). The average cost (SD) of
readmission is estimated at €6953 (€7873).

The average cost (SD) of an inpatient stay that does
not go through the intensive care unit is €7725 (€2627),
while the average cost (SD) of an inpatient stay that does
go through the intensive care unit is €18250 (€18 124).
The average cost (SD) of an inpatient stay that does not
go through a geriatric unit is €7743, while the average
cost (SD) of an inpatient stay that does go through a geri-
atric unit is €15141 (€10725).

The average length of stay (LOS) (SD) is 7.1days
(5.5days) (table 1). The LOS (SD) is 5.67 days (3.78 days)
if the admission diagnosis is chronic and 11.48days
(7.53days) if the admission diagnosis is trauma based
(p<0.001). In the case of a patient who dies while in
hospital (p<0.001), the LOS (SD) is 12.41 days (9.58 days).

About 11.92days is the LOS (SD) that elapses between
the date of discharge of the first inpatient stay and the
date of admission for the second inpatient stay (readmis-
sion) (8.89days).

Evaluation of LOS and cost associated with complications

About 54% of inpatients admitted through emergency
services have a complication. Among the 62% of inpa-
tients who have a Charlson comorbidity index of 0,
3.78% suffer at least one complication during their stay
(p<0.001). Among the 5.4% of stays with a Charlson
index greater than 2, 36% suffer at least one complica-
tion (p<0.001). The average duration (SD) increases from
6.53 days (4.43 days), if the inpatient does not encounter
a complication, to 14 days (11.14days), if the inpatient
experiences at least one complication during hospitali-
sation (p<0.001). The average cost (SD) increases from
€7611 (€2566), if the inpatient does not experience at
least one complication, to €13419 (€12 181), if the inpa-
tient experiences at least one complication during hospi-
talisation (p<0.001).
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Table 2 Result of cost stepwise linear regression

Model summary

Model R R? Adjusted R? SE of the estimate
21 0.716 0.513 0.509 0.24262
Coefficients*
Unstandardised Standardised
coefficients coefficients 95 Cl for B
Lower Upper
Model B SE Beta t Significance bound bound
21 (Constant) 8.929 0.048 184.830 0.000 8.834 9.024
Readmission 0.568 0.022 0.377 26.024 0.000 0.525 0.611
Complication 0.273 0.022 0.200 12.325 0.000 0.230 0.317
Unit care Intensive 0.432 0.033 0.204 13.066 0.000 0.367 0.497
Geriatric 0.283 0.029 0.153 9.582 0.000 0.225 0.340
Inpatient geriatric  0.106 0.020 0.085 5.370 0.000 0.067 0.145
liaison
Charlson index 1 0.034 0.012 0.040 2.714 0.007 0.009 0.058
2 0.047 0.018 0.038 2.566 0.010 0.011 0.083
8 0.116 0.029 0.059 4.005 0.000 0.059 0.173
4 0.137 0.040 0.052 3.409 0.001 0.058 0.216
® 0.144 0.039 0.055 3.643 0.000 0.066 0.221
Days between 1 0.129 0.011 0.185 11.555 0.000 0.107 0.151
admission day and 0.140 0.028 0.083 5.019  0.000 0.086 0.195
operating day
3 0.188 0.034 0.089 5.584 0.000 0.122 0.254
4 0.338 0.028 0.206 12.238 0.000 0.284 0.393
Diagnosis Osteoarthritis -0.092 0.024 -0.112 -3.794 0.000 -0.139 -0.044
Physiotherapy 4 0.145 0.024 0.088 6.091 0.000 0.099 0.192
session
Emergency Without -0.072 0.025 -0.082 -2.912 0.004 -0.120 -0.024
ambulance
Destination Deceased -0.181 0.052 -0.057 -3.470 0.001 -0.283 -0.079
Transfer to care  -0.062 0.020 -0.051 -3.087 0.002 -0.101 -0.023
home
Transfer to 0.140 0.020 0.105 6.967 0.000 0.100 0.179
hospital
Age 51-60years old -0.044 0.014 -0.045 -3.115 0.002 -0.072 -0.016

*Dependent variable: LN_cost.

Impact of DALYs

We registered a total of 246.5 DALYs for these inpatients
in the 12 hospitals in our study (table 1). Deaths alone
represent more than 240 DALYs (YLL). Complications
and readmissions represent 6.5 DALYs for the entire
group (YLD) (figure 1). The average number (SD) of
DALYs per inpatient is estimated at more than 0.102
(0.97). The average number (SD) of DALYs increases
from 0.03 (0.51 DALYs) with a Charlson index of 0-1.43
(4.91 DALYs) with a Charlson index of 5 (p<0.001).

Benchmarking

Process and results indicators

Hospitals 1, 11 and 12 have the highest number of inpa-
tients admitted for trauma treatment (between 36.70%
and 38.59%) (table 1). The average LOS (SD) varies from

5.1days (3.73days) for hospital 7 to 11.6days (8.78 days)
for hospital 1 (table 1). In particular, geriatric care and
intensive care vary from one hospital to another, with
hospital 4 seeing more than 17% of stays in geriatric care,
compared with hospital 2, which sees more than 14%
of its inpatients in an intensive care unit. Our hospital
comparison also shows variability in the use of inpatient
geriatric liaison services, from 0% in hospitals 10 and
12% to 25% in hospital 2 (table 1). The average interven-
tion time in all hospitals is less than 48 hours for admis-
sions related to chronic conditions. When the reason for
admission is trauma, seven hospitals report an average
duration of more than 2days before the operation. The
inpatients admitted for a trauma diagnosis experience
the longest intervention time (SD), particularly hospital
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Table 3 Result of DALY stepwise linear regression

Model summary

Model R R2%square Adjusted R%square SE of the estimate
6 0.945' 0.893 0.893 0.63105
Coefficients*
Unstandardised Standardised
coefficients coefficients 95% CI for B
Lower Upper
Model B SE Beta t Significance bound  bound
6 (Constant) -9.204 0.014 -658.221 0.000 -9.232 -9177
Complication  4.436 0.056 0.584 79.075 0.000 4.326 4.546
Readmission 3.837 0.056 0.457 68.301 0.000 3.727 3.948
Destination Deceased 6.342 0.132 0.358 48.092 0.000 6.083 6.601
Unit care Intensive 0.337 0.082 0.029 4.091 0.000 0.176 0.499
Addressed by General 0.164 0.072 0.015 2.282 0.023 0.023 0.305
practitioner
Emergency  Without 0.170 0.070 0.016 2.413 0.016 0.032 0.308
room ambulance

*Dependent Variable: LN_DALY.

4 with 5.4 days (6.6days). Only 9% of hospital 5 inpatients
receive physiotherapy sessions, while hospital 3 provides
100% of its patients with physiotherapy (table 1). The
complication rate, all complications considered, varies
between 2.6% (hospital 7) and more than 14% (hospitals
2,8, 11) (table 1). Finally, readmission rates can be high
in some hospitals, with hospitals 2 and 4, respectively,
reporting more than 11% and 18%. The mortality rate
also varies by hospital, from 0% for hospitals 3 and 8% to
4.5% for hospital 2 (table 1).

Table 1 below shows the DALYs and hospital costs
reported by the 12 hospitals in managing hip replace-
ments in 2016. The average DALY (SD) varies by hospital,
with hospital 3 at 0.001 (0.003) and hospital 2 at 0.435
(1.855) (table 1). Hospitals 2, 10, 6, 5 and 9 have the
highest number of DALYs. These five hospitals report
over 136 DALYs covering 41% of inpatients. Hospitals 2, 6

and 10 have the highest average number of DALYs (YLD
+YLL) per inpatient (table 1).

Hospital 2, which has an important number of DALYs,
also has high total costs. Hospitals with the lowest average
cost do not systematically have lower DALYs as shown by
hospitals 6 and 11 (table 1). However, when we analyse
our data, we see that the average cost of benefits varies
between 58% for hospitals 1, 2, 4 and 12 and more than
73% for hospitals 7 and 8.

Data adjustment according to hospital profile

Stepwise linear regression was carried out to determine
the impact of our predictors (see statistical analyses)
on the hospital cost of hip replacements. In our model,
a significant positive link was found: R? is calculated at

0.509 (table 2).

Hip replacement management indicators, 2016 (N=2,411)

Process indicators

Structure indicators

N: 2,411 inpatients
Avg Charlson: 0.68
Avg Age: 70 years

Avg number of days
between admission
day and operating day
1.05 jours

Geriatric Internal r
liaison 8.28% !

Chronic: 76.28%
Traumatology:
23.72%

Figure 1

% intensive care unit:
‘ 2.74%
)

L
% geriatric care unit:
. 3.65%
Average length of stay= 7.1 days
Average total cost= 8,013€

Process overview —indicators and data for hip replacement management, for the 12 Belgian hospitals in the study,

Results indicators

- % physiotherapy
session after the
operation: 69.97%
- Avg number of days
between 1st interv
and 1st
physiotherapy 1.33
jours

Complications: 6.93%
- 5.01 DALY (YLD)

Total readmission:
5.36% - mortality 5.2%
- 1.55 DALY (YLD) 46.21

DALY (YLL)

Mortality : 1.20%
-193.79 DALY (YLL)

Average length of stay=
12.69 jours

Average total cost of
readmission= 6,953€

N=2411. DALYs, disability-adjusted life years; YLD, years lost due to disability; YLL, years of life lost.
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Table 4 Results of observed cost/predicted cost and observed DALY/predicted DALY from linear regression for 12 hospitals

Hospitals 1 2 3 4 6 7 8 9 10 11 12
Observed/predicted cost 1.015 1.017 0.997 1.001 1.005 1.009 0.992 1.010 0.985 1.003 0.998 1.006
Observed/predicted DALY 0.989 0.995 1.011 1.003 1.003 0.998 1.003 1.001 0.997 0.099 0.980 1.008

DALY, disability-adjusted life years.

In our model, the independent variables that influence
the logarithm of cost (table 2) are readmission within
30 days, complications, move to intensive care, inpatient
geriatric liaison, transfer to another hospital, Charlson
index, number of days between the date of admission and
the surgical intervention of more than 1 day, intervention
by a physiotherapist after 4days and transfer to hospital.
However, admission in emergency department, admis-
sion diagnosis, patient death, transfer to a rest or care
home and age category between 51 and 60years show a
significant but negative relationship with the total cost
(table 2).

When DALY is our dependent variable, our linear
regression has an R? of 0.893 (table 3). For DALYs, signif-
icant variables are complications, readmission, death,
move to intensive care, patient referral by a general prac-
titioner and admission through the emergency depart-
ment without an ambulance (table 3).

Table 4 shows the hospital ratios obtained from our
regression models on cost and DALYs. The ratios per
hospital are calculated by dividing the observed mean
value by the predicted mean value from the regression
model. When the ratio is above 1, this means that the
observed value is higher than the value predicted by our
model.

In an attempt to more easily identify hospitals with
higher than expected ratios, we translate this data into
a fourzone graph. The upper right area shows hospitals
with a higher cost and DALY than predicted. The lower

left area shows hospitals with a lower cost and DALY than
their predicted case mix (figure 2).

Hospitals 4, 5, 8 and 12 appear to have higher costs
and DALYs than the predicted values in our model
(table 4). The difference between the observed cost and
the predicted cost for hospital 1 is €1626. With 109 stays,
the excessive hospital cost therefore amounts to more
than €170000. Only hospitals 9 and 11 have observed
values lower than our model for both costs and DALYs.
The observed costs for hospitals 3 and 7 are lower than
our model. Hospitals 1, 2, 6, 9, 10 and 11 have observed
DALYs lower than our model.

DISCUSSION

The objective of our study was to conduct a cost-DALY
comparison between 12 Belgian general hospitals with
respect to the management of hip replacement surgery.
In order to position the hospitals, we identified the
hospital costs of acute inpatient stays as well as the DALY
impact of their management by the hospital.

In order to identify the indicators in our article,
and despite the absence of a guide to good practice in
Belgium,6 we drew on the literature and, in particular,
references already available in many countries: England,
the USA, Scotland and countries.'"® ' The review of
good practice guidelines points to the need for ortho-
geriatric management, an intervention time of less than
48 hours, and the rapid mobilisation of patients.m_20 The

Cost OBSERVED /cost PREDICTED

|‘-|
=
=
=
fr
=L
a

COST RATIO

Figure 2 Graphic of observed cost/predicted cost and observed DALY /predicted DALY from linear regression among 12
Belgian hospitals. This graph identifies the position of hospitals regarding their performance in terms of costs and DALYs. A
bubble represents a hospital and is based on the data from table 4. Hospitals with a red colour suggest that both variables
are unfavourable, hospitals with a green colour suggest that both variables are favourable and hospitals with an orange colour
suggest that one of the two variables of the hospital is favourable. DALY, disability-adjusted life years.
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simultaneous management of orthopaedics and geriat-
rics is highlighted as reducing the cost of stay.*' ** Only
the geriatric aspect could be explored in our study. As
such, our study shows divergent practices regarding the
care provided to the elderly population. This variability is
partly explained by the funding of stays in geriatric care
in Belgium.”

The average length of our inpatient stays (7.1days) is
lower than in the Belgian technical report’ due to the
selection of our population and the exclusion of data
related to rehabilitation care. This exclusion was carried
outin order to make a more reliable comparison between
hospitals, since not all of them have a rehabilitation
service. Our average overall LOS is within the ranges
of the literature, which reports that variability can be
encountered depending on the different postoperative
procedures or the lack of social support.**® This organ-
isation of care is reflected in our study by the number
of returns home and the number of transfers from stays
to rest homes, which can vary from 60% (hospital 1) to
89% (hospital 10) and from 3.54% (hospital 6) to 20.77%
(hospital 11), respectively. Nevertheless, our results seem
in line with Maeda et aP”° who obtain high costs for stays
on average longer and with a high complication rate.

In identifying process indicators, we did not have the
opportunity, due to the lack of data, to analyse pain
management, the impact of access routes and surgical
techniques, or postrevision, as considered in other
studies.’

In terms of result indicators, the haemorrhage/
haematoma indicator has a high frequency in our hospi-
tals, potentially explained by the systematic presence of
postoperative haematoma in the surgeon’s operating
protocol. Belgian funding rules may indeed encourage
certain hospitals to overcode or undercode medical
information in order to optimise this funding.” Using
DALYs to weight this complication moderates the magni-
tude of the frequency. As a previous study has shown,
the weighting of complications and the adjustment of
the result to the case mix are essential® in positioning
hospitals. The DALYs have therefore allowed us to weight
the complications encountered during stays, with it being
understood that they do not all have the same impact
on the patient. The use of DALYs in favour of quality-
adjusted life years is justified because of the unfavourable
impact of medical complications. For this reason, hospital
mortality as a function of age is the most important indi-
cator, particularly due to the early loss of a patient.

Furthermore, this cost-DALY impact of readmissions
is not negligible for some hospitals and must be consid-
ered when assessing hospital performance. Our average
readmission rate of 5.6% is comparable to Dundon et
al,® which is 5%. The results of the study by Cary et al’
are similar to our results with respect to reason for read-
mission: periprosthetic fractures, dislocations, infections,
and so on.

However, eliminating all complications does not appear
to reduce the observed cost variations.*® According to the

OECD report, there is wide variability in the care provided
to correct these errors, resulting in a high consumption
of care that is sometimes considered unnecessary or even
harmful to the patient.” The hospital costs in our study
are quite close to the literature reviewed,” *' with an
average cost ranging from €7816 in Austria to €8805 in
Sweden. The differences can be explained partly by the
studies’ methodology and partly by the care organisation
models in the different countries.?* Nevertheless, our
study shows that some hospitals have a cost of up to 23%
higher than expected to cover their inpatients. Given
the diversity of medical practices,” our article highlights
the value of combining both costs and quality indicators
in one single weighted measure to objectively assess the
performance of hospitals according to their case mix.
Nonetheless, it is necessary to identify criteria for quality
assessment and risk adjustment methods.” Decision-
makers should reward the relevance of care rather than
the quantity of treatment provided.'

The literature reports a significant improvement in
outcomes as a result of the introduction of, and compli-
ance with, evidence-based medicine,””* specifically when
the comparison of structural, process and outcome indi-
cators identified by providers is used to improve hospital
and patient performance.'* However, this performance
also requires the patient’s involvement through the eval-
uation of their satisfaction. Gjertsen et al’® suggest that
a high proportion of patients report postoperative prob-
lems that are not mentioned in the preoperative phase:
pain, walking problems.

In the absence of benchmarks and communication,
Belgian hospital managers and healthcare providers
are therefore not in a position to assess the quality, the
achievement of an outcome or a performance in the
overall management of a pathology in their institution.
For this reason, our study proposes a benchmarking
process that reflects the organisation of hospitals outside
good practice guidelines and before weighting the results
of the care provided.™* Our study reveals that, in 2025,
complications in prosthetic treatment in Belgian hospi-
tals (all other things being equal) could result in just
over 3270YLL." We believe that resorting to DALY is a
good approach for assessing health outcomes in hospi-
tals. Furthermore, translating these adverse events offers
us a common unit of comparison in the field of quality
management.

Combined with the patientreported outcome
measures, the automatic availability of our methodology
in the daily life of stakeholders seems to be a concrete
approach to translate the value brought to patients and
society. However, this method is intended to be progres-
sive, since the analysis allows data to move from the inter-
hospital to the patient level.

Our multidimensional reporting (regression, Donabe-
dian model) first identifies the best performing hospitals
in terms of cost and patient safety. It then gives stake-
holders the opportunity to pinpoint the elements of the
management process that have the greatest impact, in
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comparison to other institutions, for the same pathology:
the transition to intensive care, readmissions, number
of days between admission and operation, patient safety
indicators and so on.

After identifying and prioritising the indicators that
justify the hospital’s position, the managers of the facil-
ities can mobilise all the stakeholders (manager, doctor,
nurse, pharmacist, financial analyst, etc.) to analyse and
understand these indicators, more specifically using a less
aggregated set of data. In view of the results of the bench-
marking, setting common objectives between the stake-
holders becomes easier.

In the long term, regular and proactive consultations of
these results extended to other pathologies, in a comput-
erised file or during budgetary meetings, would make it
possible to open up the debate between players in order
to activate the levers of change in hospitals.

Limitations
The DALY impact is probably greater than we estimated
in our study. The scope of the study was essentially
hospital-based, which is why the calculation of the DALY
was limited to complications during hospital stays. In
addition, it appears essential to refine these weighting
keys to improve the quality of the comparisons. Since we
only had data from 2016 from the hospitals taking part
in the PACHA benchmarking, we were unable to identify
readmissions:
» within 30 days for stays where the person was taken to
hospital after 2 December 2016.
» of inpatients who could have taken a place in a facility
different from the first.

Due to a lack information, we did not identify any ‘patient
safety” medical complications that might have occurred
during readmissions or at home. Furthermore, in the
absence of disability weights for some complications, we
summarised pathologies that were clinically similar to our
medical complications.

Unfortunately, neither the ICD-10-PCS coding system
nor the Belgian nomenclature allowed us to distinguish
between the surgical approaches used in hospitals.

CONCLUSION

Evaluating the rates of patient safety indicators associated
with costs is a prerequisite for quality and cost improve-
ment efforts on the part of managers and practitioners.
However, the availability of benchmarking to assess
hospital care costs must be refined and incorporated into
improving the quality of care provided by the hospitals. It
appears essential to evaluate the entire care chain using
a comparable unit of measurement. The hospital’s case
mix index must also be considered in the benchmarking
process at the risk of drawing the wrong conclusions. In
addition, other indicators should be added to our study,
including the patient’s perception of the actual results
they experienced. In view of the increasing demand from

the field for medicoeconomic tools, we believe that our
approach is an opportunity to open a new door.
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