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Abstract

BACKGROUND

The Quality-Adjusted Life Year (QALY) is a metric that is increasingly used today in the
field of health economics to evaluate the value of different medical treatments and
procedures. Surgical waiting lists (SWLs) represent a pressing problem in public
healthcare. The QALY measure has rarely been used in the context of surgery. It would

be interesting to know how many QALYs are lost by patients on SWLs.

AIM

To investigate the relationship between QALYs and SWLs in a systematic review of the

scientific literature.

METHODS

The study was conducted in accordance with the PRISMA Statement. An unlimited
search was carried out in PubMed, updated on March 30, 2023. Data on the following
variables were investigated and analysed: specialty, country of study, procedure under
study, scale used to measure QALYs, the use of a theoretical or real-life model,
objectives of the study and items measured, the economic value assigned to the QALY

in the country in question, and the results and conclusions published.

RESULTS

Forty-eight articles were selected for the study. No data were found regarding QALYs
lost on SWLs. The specialties in which QALYs were studied the most in relation to the
waiting list were urology and general surgery, with 15 articles each. The country in
which the most studies of QALYs were carried out was the US (n = 21), followed by the

UK (n = 9) and Canada (n = 7). The most studied procedure was organ transplantation




(n = 39): 15 kidney, 14 Liver, five heart, four lung, and one intestinal. Arthroplasty (n =
4), cataract surgery (n = 2), bariatric surgery (1 = 1), mosaicplasty (n = 1), and
septoplasty (n = 1) completed the surgical interventions included. Thirty-nine of the
models used were theoretical (the most frequently applied being the Markov Model, n =
34) and nine were real-life. The survey used to measure quality of life in 11 articles was
the EuroQol-5D, but in 32 the survey was not specified. The willingness-to-pay per
QALY gained ranged from $100000 in the US to €20000 in Spain.

CONCLUSION

The relationship between QALYs and SWLs has only rarely been studied in the
literature. The rate of QALYs lost on SWLs has not been determined. Future research is

warranted to address this issue.

Key Words: Quality-adjusted life year; QALY; Waitlist; Quality of Life; Surgery;
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Core Tip: This review shows that the QALYs lost on surgical waiting lists have not been
evaluated in the literature. The relationship between QALYs and surgical waiting lists
has been described mainly in organ transplantation and in experimental models. The
willingness-to-pay per QALY gained ranged from $100,000 in the US to €20,000 in
Spain. Future research should address this question, as the information recorded is
likely to be of value to health systems that are planning investments aimed at reducing

surgical waiting lists and cutting costs




INTRODUCTION

The Quality-Adjusted Life Year (QALY) is a tool that is increasingly being used in the
field of health economics to assess the value of different medical treatments and
procedureslll. The determination of QALYs involves the evaluation of a patient's quality
of life based on their health status. The most common way to calculate QALYs is
through the use of quality of life assessment questionnaires, such as the European
Quality of Life-5 dimensions (EQ-5D)[2 or the short-form six-dimension (SF-6D) survey
PPl These questionnaires assess various aspects of the patient's quality of life and assign
a score to each one. The total score obtained is converted into a QALY score using a
formula that multiplies the patient's length of life by the quality of life score.

For example, if a patient lives ten years with a particular medical condition and their
total quality of life score is 0.5 on a scale from 0 (death) to 1 (perfect health), and they
undergo a treatment that achieves a quality of life of 1 for a period of two years, then
will have gained one QALY (2 years x 0.5 quality of life score), and would have lost five
QALYs during the ten years without treatment (10 years x 0.5)[4. However, the health
system does not pay for the gain in QALYs based on a previously stipulated price.
Although QALYs are widely used in decision-making regarding the allocation of
resources in the health system, they have received criticism on methodological grounds
and also with regard to their application in decision-making concerning access to
treatment. QALYs have mostly been used to evaluate the effectiveness of
pharmacological treatments, and their application in the field of surgery is limited.
Given that surgical waiting lists (SWLs) constitute a major problem in many public
healthcare systems around the world, the time that patients remain on SWLs represents
an enormous loss of QALYs, which may have profound ethical, social, economic and
consequences in addition to the considerable suffering that it causes to individual

patient.




Therefore, the need arises to investigate the relationship between QALYs and SWLs.
Information on the QALYs lost on SWLs would encourage investment in order to
shorten SWLs and thus improve patients' quality of life and reduce costs.

By examining studies that focus on this relationship, in this review we aim to determine
the following: the QALYs lost on SWLs; the specialties and surgical procedures in
which the QALY metric has been used: the models applied; the quality surveys used to
specify QALYSs; the countries in which they have been studied; and the willingness-to-
pay (WTP) per QALY in the various studies, also bearing in mind the country and to the

study’s objectives.

MATERIALS AND METHODS

Systematic review of the literature published on QALYs and SWLs. The study was
conducted in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Statement!®l. The clarifications published with regard to
the PRISMA statement were consulted!?l. There is no review protocol that can be

accessed.

Search strategy

An unlimited search was carried out in PubMed, updated on January 19, 2024, with the
following search terms: (("Quality-Adjusted Life Year") OR (QALY)) AND (Surgery)
AND ((Waiting list) OR (Waitlist)).

Screening and study selection

Two independent authors screened the titles and abstracts to select the articles for
inclusion. After this first selection, the entire article was read to establish whether or not
it met the inclusion criteria.

Articles of interest had to include the following features: a theoretical or empirical

approach, surgical treatment, patients on SWLs and measurement of QALYs.




The following types of article were excluded: reviews of any type, meta-analyses,
editorials/Letters, case reports, posters, conferences, and studies involving animal

models.

Data extraction and data synthesis

Data were extracted from the articles finally included in the review. No process
automation tool was used; data from the full texts were recorded on a structured
extraction Excel sheet. The main summary measures was the numerical frequency.

Data were investigated and analysed for the following variables: specialty, country,
name of journal, study procedure, scale used to measure QALYs, nature of model
(theoretical or real), the objectives of the study and the items measured, the economic
value given to QALYs in that country, and the results and conclusions of the articles.
The data obtained were evaluated and summarized in tables to allow comparison and
interpretation.

Due to the substantial heterogeneity between the studies a meta-analysis was ruled out,
but a descriptive analysis of all studies was performed. In some cases, studies were
grouped together under common characteristics to provide an overview of the body of
evidence and to allow a descriptive synthesis of the results.

An assessment of the risk of bias was considered unnecessary; nor was it appropriate to

perform sensitivity or subgroup analyses.

RESULTS .
- 4

Initially 101 articles were obtained, of which 48 met the inclusion criteria and were
selected for the systematic review (Figure 1).

No data were found to determine the QALYSs lost on different SWLs.

Surgical specialties in which QALYs have been used in SWLs and the procedures

evaluated




The specialties in which QALYs were assessed most frequently in relation to the
waiting lists were urology and general surgery, both with 15 articles. In urology, kidney
transplantation was the only procedure assessed; in general surgery, 14 examined liver
transplantation and the other bariatric surgery. In all, 39 articles focused on organ

transplantation (Table 1).

Models and surveys used to measure QALYS

The studies were divided into two groups, depending on the type of model used to
analyse the surgery: a) models that examined real-life procedures (n = 9), and b)
theoretical models (n = 39) (Table 2). In the remaining nine publications the model was
not specified. The type of probabilistic model used in almost all cases was the Markov
Model (n = 34).

Surveys were used in order to assess health-related quality of life in the real and
theoretical models and thus be able to determine the QALYs. The most frequently used
survey in both types of model was the EuroQol-5D (n = 11), followed by the 15-D
instrument (n = 2). However, 32 of the articles did not specify the survey used in the

calculation (Table 3).

Countries where studies were performed and price per QALY

The US was the country with the highest number of studies of QALYs carried out (n =
21), followed by the UK (n = 9) and Canada (n = 7). None of the other countries
presented more than two studies (Table 4).

To determine whether a procedure was cost-effective, the WTP threshold per QALY
gained was measured in 24 studies (Table 4) and established for each country. The
analysis showed that the US is the country with the highest WTP threshold per QALY
gained, at $100000/QALY. European countries in general had much lower thresholds,
between €20000-€35500/QALY, with the exception of Norway, which recorded a WTP
threshold of €70500/QALY gained (Table 4).




Objectives of the studies

The objectives of the studies were grouped into three categories (Table 5).

As the most frequently assessed procedure was organ transplantation (liver, kidney,
heart and lung), the majority of the studies (n = 26) aimed to determine whether
increasing the pool of organs through various strategies was cost-effective, always
taking into account the impact on QALYs and SWLs. Other studies aimed simply to see
whether a specific surgical procedure was cost-effective in a certain disease, or
depending on certain characteristics of the cohort in which it was performed (n = 14).
Finally, there were studies that compared either two surgical procedures, or a surgical
procedure vs standard treatment, bridging treatment while on the waitlist, or an
alternative treatment, in order to determine which had better outcomes in terms of cost-
effectiveness (n = 8).

Given the very heterogeneous results it was decided to evaluate each study
individually within the three categories in order to answer the questions addressed in
this systematic review. For the most part, the surgical processes studied were
considered effective since they increased QALYs and, in many cases, shortened waiting
lists. For example, six of the studies aimed to measure the cost-effectiveness of
increasing the organ pool by accepting the transplant of an HCV-positive organ in
HCV-negative recipients, with appropriate antiviral treatment. All the studies reported
increases in QALYs and reductions of the waiting lists with this strategy and considered
it to be cost-effective despite the added cost of the antivirals/7-12l.

Another strategy for expanding the organ pool involved the introduction of organs
from cardiac death donors as well as from brain death donors. This practice reduced
waiting lists in all cases!'?,

Two studies assessed the value of preserving and transporting organs using modern
devices and techniques in preference to cold storage, such as OrganOx in liver
transplantation and the ExVivo lung perfusion technique for lung transplantation. In

both cases, QALYs increased and waiting times were reduced/415].




Four other studies evaluated the possibility of increasing the organ pool by paying live
donors. Although the impact was uncertain in all four articles, the authors concluded
that it might be cost-effectivel16-191.

The rest of the studies presented very diverse results, due to the differences in

approaches and objectives.

DISCUSSION

The objectives of the present systematic review were only partially met. This was
mainly due to the heterogeneity of the results obtained in the different studies, which
made it difficult to draw direct comparisons or obtain firm conclusions.

Although most studies recorded gains in QALYs with the measures used, none of them
quantified the QALYs lost in the SWLs.

The relationship between QALYs and SWLs was assessed in eight surgical specialties.
The largest number of studies performed were in the fields of digestive surgery and
urology. Thirty-nine articles focused on organ transplantation; in the remaining nine,
the procedures described were total knee arthroplasty (n = 3)12-22, cataract surgery (n =
2) [3.24, bariatric surgery (n = 1)2%, septoplasty (n = 1)126], mosaicplasty (n = 1)[71 and
transcatheter aortic valve implantation (n = 1)[28l. Obviously, the focuses of these studies
reflect a serious deficit in the assessment of QALYs in relation to SWLs, since hardly
any of the most frequent surgeries in the various specialties were represented.

Despite the heterogeneity of the results, the majority of the surgeries evaluated were
found to be cost-effective given that increases in QALYs and reductions in waiting lists
were achieved.

Another aim of the research was to identify the models used in the studies. Thirty-nine
of the 48 studies applied theoretical models which used data that were already available
in the literature, or in the country’s national health system database, to create
probabilistic models able to explain the evolution of QALYs and SWLs. Theoretical
models require less financial investment, are adaptable to a wide variety of contexts,

and are more controlled, allowing researchers to manipulate variables in a safe




environment. However, they present certain disadvantages as well: for instance, their
ability to generalize results to real-world situations may be limited; they may tend
toward simplification, leading to an incomplete or inaccurate understanding of the real
world; they may lack ecological validity and may be unable to provide an accurate
reflection of the situation.

The theoretical model used in all studies except one was the Markov model. Markov
models are widely used in studies of health economics to estimate the cost-effectiveness
of specific interventions, insofar as they allow researchers to represent the evolution of
diseases over time and to evaluate the effects of different treatments on this evolution in
terms of cost-effectiveness (the aim of the studies analysed)[?’l. In one case, the double
queuing model was usedl®’l. Researchers use this latter model to evaluate the cost-
effectiveness of different treatment options and to determine how long patients must
wait before receiving treatment, and also to calculate how much money should be spent
on treatments compared to other health care options.

A further aim of the study was to identify the quality surveys used to calculate QALYs.
Little information on this issue was forthcoming, since the survey was not specified in
31 of 39 studies with a theoretical model, and was not specified in one of the nine real-
world models. The rrast frequently used survey was EuroQol-5D, applied in 11 studies,
which consists of five dimensions: mobility, self-care, daily activities, physical
pain/discomfort and anxiety/depression. These five health states are combined to
generate a health-related quality of life index, which ranges between -0.59 (worst
possible health status) and 1 (best health status)(l.

Finally, the study also identified the countries where the studies had been carried out
and, if specified, the WTP threshold for each QALY gained. These results regarding
WTP are interesting because they highlight differences in values and priorities, and
they also indirectly reflect the differences in health systems and the availability of
resources in each country.

The US was the country that led both in terms of number of studies (21) and in terms of

WTP threshold ($50,000 to $100,000/QALY). The UK had nine studies and a WTP of




£20,000 to £30,000/QALY). In the UK, extensive use is made of QALYs in the resource
allocation decision-making process. Naturally, all the studies are influenced by the
health data andéhe economy of the country in which they were conducted, and these
disparities may be considered a limitation of the present study. Another limitation is the
lack of information on the quality of some of the studies evaluated and on the
methodology used.

It should be noted that the initial purpose of this study was to evaluate the QALYs lost
by patients on SWLs; surprisingly, however, the results in this regard provided little
information. It is important to continue researching this topic to obtain more precise
data regarding the impact of SWLs on the health of the population and the economy.
This is why research on QALYs lost on SWLs could offer valuable opportunities for
health systems to identify areas in need of improvement and thus enhance the efficiency
of medical care and the management of SWLs. Future research addressing this topic is
clearly warranted.

It is important to keep in mind that the measurement of QALYs has limitations and has
attracted criticism, since quality of life is a subjective measure that varies from person to
person and may be influenced by the scale used. Likewise, the use of QALYs as a
measure of effectiveness may neglect certain groups of patients whose quality of life or
life expectancy are not those of the general population. With these caveats in mind, it is
nonetheless clear that research into QALYs and their effect on waiting lists can help to

improve medical care and ensure a more equitable distribution of limited resources.

CONCLUSION

The relationship between QALYs and SWLs has only rarely been studied in the
literature. Organ transplant is the most frequently evaluated procedure, and the models
used have tended to be theoretical. QALYs lost on SWLs have not been accurately
determined. Further research into this question is now required, because the results it
produces are likely to provide valuable information for health systems seeking to

reduce SWLs and save costs.




ARTICLE HIGHLIGHTS

Research background

The Quality-Adjusted Life Year (QALY) is a measure that is being increasingly used in
the field of health economics to assess the value of different medical treatments and
procedures. Surgical waiting lists (SWL) represent a significant health problem, with a

negative effect on patients” quality of life and an incalculable social and economic cost.

Research motivation
It would be useful to quantify the QALYs lost in SWLs. This information would help
guide healthcare managers” decisions regarding the allocation of economic resources in

the attempt to reduce surgical waiting time in the most cost-effective manner.

Research objectives

The primary aim is to quantify the QALYs lost on SWLs. The secondary aims are to
identify: the specialties and surgical procedures in which the QALY metric has been
used: the models applied; the quality surveys used to specify QALYs; the countries in
which they have been studied; and the willingness-to-pay (WTP) per QALY in the

various studies, and according to the country and to the study’s objectives.

Research methods

Systematic review of the literature published on QALYs and SWLs. The study as
conducted in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Statement. An unlimited search was carried out in
PubMed, updated on January 19, 2024, with the following search terms: (("Quality-
Adjusted Life Year") OR (QALY)) AND (Surgery) AND ((Waiting list) OR (Waitlist)).
Two independent authors screened the titles and abstracts to select the articles for

inclusion. After this first selection, the entire article was read to establish whether it met

the inclusion criteria.




Research results

Forty-eight articles were selected for the study. No data were found regarding QALYs
lost on SWLs. The specialties in which QALYs were studied the most in relation to the
waiting lists were urology and general surgery, with 15 articles each. The country in
which the most studies of QALYs were carried out was the US (n = 21). The most
studied procedure was organ transplantation (n = 39). Thirty-nine of the models used
were theoretical and nine were real-life. The survey used to measure quality of life in 11
articles was the EuroQol-5D, but in 32 the survey was not specified. The willingness-to-

pay per QALY gained ranged from $100000 in the US to €20000 in Spain.

Research conclusions

QALYs lost on SWLs have not been accurately determined. The relationship between
QALYs and SWLs has only rarely been studied in the literature. Organ transplant is the
most frequently evaluated procedure, and the models used have tended to be

theoretical.

Research perspectives
Studies investigating the QALYs that are lost in SWLs are now a priority. The data they
provide can improve the distribution of public resources in the attempts to shorten

SWLs, reduce costs, and guarantee the provision of quality healthcare.
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