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Abstract
Background No willingness-to-pay (WTP) per quality-adjusted life-year (QALY) value exists for the Kingdom of Saudi 
Arabia (KSA).
Objective The primary objective of this study was to determine the WTP for a QALY in the KSA.
Methods Adult citizens of the KSA, patients with cancer, or members of the general public (MGP) were recruited to par-
ticipate in a time trade-off survey to elicit health utilities. Cancer was chosen as the disease of interest for patients and the 
MGP, with a scenario describing stage 3 colorectal cancer, because it is a disease condition that impacts on both quality of 
life and survival time. In a second step, respondents were asked about their WTP to move from the estimated health state to 
a state of perfect health for 1 year (QALY). Finally, that amount was processed to generate the WTP for a full QALY. The 
second step was repeated with a 5-year horizon. Sensitivity analyses were performed without outliers.
Results From 400 participants, data from 378 subjects were obtained and usable: 177 patients, 201 MGP; 278 male, 100 
female subjects; 231 aged 26–65 years. Demographic distribution varied widely between the two subgroups for age, edu-
cation level, and employment status, but with less variation in sex and income. Elicited health utilities were 0.413 (0.472 
after adjustment) for the overall group, 0.316 (0.416) for patients, and 0.499 (0.508) for MGP. Overall WTP for a QALY 
was $US25,600 (adjusted $US32,000) for the 1-year horizon and $US19,200 (adjusted $US22,720) for the 5-year horizon.
Conclusion This was the first empirical attempt to estimate the WTP per QALY for the KSA. Results are comparable to 
those in some other countries and to gross domestic product figures for the KSA. Further research in a country-wide sample 
is warranted.
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1 Introduction

One key piece of data in the process of medication reim-
bursement is a threshold that reimbursement decision mak-
ers, mainly health authorities, call the willingness to pay 
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Key Points for Decision Makers 

Median willingness to pay for a quality-adjusted life-
year (QALY) was estimated at $US19,200–32,000 in the 
Kingdom of Saudi Arabia (KSA).

This range is in line with the per capita gross domestic 
product of approximately $US20,000 in the KSA.

Decision makers can use this range as a threshold for the 
cost per incremental QALY in decision making around 
reimbursement for a drug or healthcare intervention.

In fact, very few countries have explicit or even implicit 
threshold values, and even fewer have the value empirically 
determined. No QALY threshold exists for the Kingdom of 
Saudi Arabia (KSA). Hence, the primary objective of this 
study was to empirically determine the monetary value of a 
QALY in the KSA.

2  Methods

The QALY is regularly used to assess the cost effectiveness 
of drugs, especially those used to treat diseases and illnesses 
with a high impact on quality of life, such as most types of 
cancer, or drugs that significantly affect patient quality of 
life, such as some chemotherapy protocols. This type of cost-
effectiveness analysis is often called cost-utility analysis. 
Utility, or health state utility, or simply health utility (HU) 
is the quantitative measure of quality of life in healthcare, 
with 1 QALY being equal to 1 year of life with a utility of 
1 (or 100%); 1 QALY is also equal to 2 years of life with 
a utility of 0.5 (or 50%), or 4 years of life with a utility of 
0.25 (or 25%), etc., whereas utility scores may range from 
0 to 1 (or 0–100%).

Soares Santos et al. [15] identified three approaches for 
calculating thresholds for a QALY: the WTP method, the 
precedent method, and the opportunity cost method. Our 
study applied the WTP approach. The present study con-
sisted of a two-part survey that determined the utility scores 
of participants and their WTP for a QALY. The online sur-
vey was conducted between April and December 2017, with 
help from three trained interviewers. Recruitment was done 
at the King Faisal Specialist Hospital and Research Center 
(KFSHRC), a tertiary institute. This study was approved 
by the ethics review board of KFSHRC, Riyadh, KSA. All 
study participants signed informed consent prior to start-
ing the survey. Patients with cancer, their visiting relatives, 
and some KFSHRC personnel were recruited on site by the 
interviewers. Interviewers logged in on the survey site with 
a unique user code for each participant, read the questions to 
the participant, and entered the participant’s answers.

2.1  Subjects

Participants in the study were citizens of the KSA, either 
patients with a solid tumor diagnosis from the KFSHRC or 
members of the general public (MGP) recruited at KFSHRC, 
including family members of patients, healthcare profession-
als, or members of the larger community. The minimum 
age for participation was 18 years; no maximum age was 
applied. Participants also had to understand the Arabic lan-
guage and provide informed consent. Patients with hema-
tological malignancies or lymphoma were excluded as the 
study was centered at the solid tumors unit of the hospital. 

(WTP) for a quality-adjusted life-year (QALY). In more 
simple terms, this is the maximum that a plan or authori-
ties would disburse to secure 1 additional year of life with 
perfect health and therefore reimburse medications or proce-
dures that would yield incremental cost-effectiveness ratios 
(ICERs) lower than the WTP for a QALY.

Many Western countries that have some sort of formal 
medication reimbursement process, such as the UK or Can-
ada, apply threshold values for cost effectiveness, below 
which a medication is considered cost effective or above 
which a medication is no longer considered attractive to 
authorities. Cameron et al. [1] identified 17 countries with a 
formal threshold; most have either an implicit or otherwise 
unclear threshold.

Some of those countries use thresholds varying from 
CAD20,000 per QALY in Canada for definitely attrac-
tive drugs [2], to $US50,000 in the USA for cost-effective 
drugs [3–5], or about £20,000–36,000 in the UK [6, 7], and 
€50,000 in Italy [8], Sweden [9], and the Netherlands [10]. 
One study evaluated Australian Pharmaceutical Benefits 
Advisory Committee outcomes for submissions from 2005 
to 2009; approximately 50% of the positive recommenda-
tions accepted for listing had an ICER of > AUD45,000, 
whereas 33% of the negative “against” recommendations 
had an ICER range of AUD45,000–75,000 per QALY gained 
[11].

Although the reported use of a threshold of $US50,000 
in North America emerged from a study of renal dialysis, it 
appears to have been adopted more because it is an easily 
applied round number [12]. In turn, Rudmik and Drummond 
[13] reported a convenient range of $US50,000–100,000 for 
the threshold in the absence of an official value, whereas 
King et al. [5] questioned the validity of a threshold of 
$US50,000. For the UK, Claxton et al. [14] reported new 
approaches to estimating the value of a QALY, as no empiri-
cal estimates had previously been available for the threshold 
applied by the UK National Institute for Health and Care 
Excellence.
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Online calculators indicated we needed a sample of ≥ 385 
participants for the survey for a confidence level of 95% and 
a margin of error of 5% [16, 17].

2.2  Study Approach and Survey Tool

Data collection was carried out in two steps: a time trade-off 
(TTO) survey followed by a WTP assessment. Elicitation of 
HU with the TTO method has been described elsewhere [18, 
19], including an electronic version of the TTO [20]. The 
TTO component is summarized and the WTP component 
and the calculations to obtain the amount for a full QALY 
are described in detail.

The first step consisted of eliciting the HUs for patients in 
a given disease condition, i.e., cancer. This first step could be 
done through two approaches: (1) through direct survey of 
patients and measurement of their own health-related qual-
ity of life or (2) through the general public by presenting a 
scenario describing a certain cancer-related health state and 
asking them to rate the quality of life for the given health 
state. HUs were measured using the TTO technique. In the 
TTO, the respondent was presented with two choices: (1) 
to live for a given length of time with the current condition 
followed by “instant painless death” or (2) to live fewer years 
but in full health followed by “instant painless death.” The 
duration of time in full health was adjusted using a “ping-
pong” game technique, until the participant was indifferent 
between the two options. The maximum number of years 
that could be traded as applied to the current health state was 
10 years or 120 months. This measure allowed us to quantify 
the health-related quality of life and calculate the number of 
QALYs over a certain period of time. For example, if a par-
ticipant was willing to give up 72 months (6 years), then we 
calculated that 72/120 = 0.6 or 60% of the time was traded 
off, hence 100–60% = 40% of the remaining time in perfect 
health indicated an HU of 0.4.

The second step consisted of asking both patients and 
MGP how much they would pay out of pocket to reach per-
fect health. This step actually consisted of evaluating the 
subject’s WTP for transitioning from a given health state to 
perfect health. For patients, it consisted of their own health 
state; for MGP, it was the health state described in the pre-
sented scenario. The WTP was determined using the bidding 
game technique, as applied in previous studies [21–23] again 
in a “ping-pong” fashion. Once we had a monetary value for 
transitioning to perfect health over a certain period of time, 
we calculated the monetary value of a QALY as estimated 
by the survey respondent, since we had previously calculated 
the number of QALYs over that same period for the same 
respondent.

The content, wording and formatting of the survey were 
evaluated and assessed for face validity by two members of 
the research team, an expert clinician (SB) and a researcher 

with expertise in this area of health economics (MI). Arabic 
translations were carried out at KFSHRC. MGP were pre-
sented with a health state describing a particular scenario 
that may be faced by a patient with stage 3 colon cancer, 
including all relevant clinical characteristics, standard treat-
ment options, and their potential impact on a patient’s qual-
ity of life.

2.3  Determination of the Willingness to Pay Per 
Quality‑Adjusted Life‑Year

Participants were asked for an amount they were willing 
to pay to move from their present state to 1 year of perfect 
health. This WTP was then applied to 1 QALY. The par-
ticipants were first asked the monthly WTP in Saudi Arabia 
riyals (SAR; $US1 = SAR3.75) for a period of 1 year. After 
the 1-year bidding game was completed, participants were 
asked what amount they would pay monthly for 5 years, and 
a new bidding game was applied. Bidding games started 
randomly with one of the following amounts: SAR500, 
SAR1500, or SAR2500. These amounts were chosen to 
provide reasonably affordable starting figures for all par-
ticipants, as a monthly salary of < SAR3000 is considered 
among the lowest. A “ping-pong” sequence was applied with 
a maximum bid of SAR10,000 and a minimum of zero. If a 
participant answered yes, a new amount was proposed at the 
midpoint between the maximum and their starting amount. If 
the answer was no, a new amount was proposed as the mid-
point between zero and their starting amount. The sequence 
continued with amounts proposed at midpoint between 
their last choice and either the minimum, the maximum, or 
the starting amount, varying with the last answer received. 
Minimum increments were SAR100. When the bidding 
game yielded a certain WTP amount after the “ping-pong” 
sequence with no further possibilities, participants were 
asked whether they were willing to pay that amount. If they 
said yes, it was considered their answer. If they said no, they 
were asked what amount they were willing to pay and asked 
to confirm it. Figure 1 represents a schematic illustration of 
the WTP component of the survey. Figure 2 presents a sam-
ple slide from the patient version of the WTP questionnaire. 
Finally, results were calculated and presented in $US, with 
$US1 = SAR3.75 (year 2018 values).

In a first step, we calculated WTP = x/(1 − y), where x 
was the amount proposed by the participant and y was the 
product of 1 year in the present health state multiplied by 
the HU for that health state. Accordingly, a WTP amount 
was determined for a full QALY. For example, a participant 
who offered $US1000 monthly ($US12,000 annually) to 
move to perfect health had a utility of 0.4, so this WTP was 
calculated to be $US12,000/(1–0.4) = $US12,000/0.6 QALY 
or $US20,000/1.0 QALY. The participant’s WTP per full 
QALY was then determined to be $US20,000.
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2.4  Analysis

Demographic statistics were determined both for the over-
all sample and separately for both patients and MGP. We 
calculated means, medians, and percentile results for WTP 
per QALY. Although the WTP survey was conducted 
with amounts asked in SAR, results are presented in $US, 
with $US1 = SAR 3.75 (year 2018 values). The median 
was considered the most adequate result, as extreme out-
liers can skew results in health economics, whereas the 
median remains in the middle of the least and the most 
amount offered. WTP per QALY was determined for the 
two time horizons: 1 and 5 years. Analyses were carried 
out to compare results between subgroups defined by soci-
odemographic characteristics and to determine whether 
the difference was statistically significant in some of those 
comparisons. The statistical package used for analyses was 
SAS 9.4.

2.5  Sensitivity Analyses

A first series of sensitivity analyses were carried out on the 
results from the HU component. Adjusted results were cal-
culated after eliminating outliers. Outliers for utility scores 
were considered as the bottom and top 5% of the utility 
range, hence the adjusted dataset was limited to 0.05 < util-
ity < 0.95. A second, more restrictive, set of analyses were 
performed, removing both the outliers on the utility results 
and outliers on the WTP amounts, hence eliminating outli-
ers who fell outside of those with 0.05 < utility < 0.95 and 
10% < WTP < 90%, or the participant answers at the top 
or bottom 5% of the utility range and those at the top or 
bottom 10% of the WTP range. These sensitivity analyses 
were deemed important because, in health economics, espe-
cially with a bidding game with an open-ended ceiling, data 
can be skewed mostly toward the upper end. Hence, these 

Fig. 1  Algorithm of the bidding 
game

Fig. 2  Sample slide from the 
willingness-to-pay question-
naire (patient version)
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sensitivity analyses were performed to adjust, to a certain 
extent, for that skewness.

Finally, we performed sensitivity analyses to adjust for 
actual demographic rates from the general population of the 
KSA [24]. This was done by multiplying age and sex sub-
group results by corresponding epidemiologic figures based 
on the demographics from the general population statistics 
of the KSA.

3  Results

From 400 survey participants, data from 378 subjects (177 
patients; 201 non-patients) were deemed usable for analysis. 
Data from the other 22 subjects could not be retrieved and 
were therefore unusable because of technical issues with data 
transmission to the central database. In total, 134 patients 
had stage III or IV cancer, with the five most common types 
being colon, rectal, renal, gastric, or prostate cancer. Table 1 
provides the participant demographics for the overall sam-
ple and the two subgroups. Most participants were males 
(73.5%), and the sample was almost equally divided between 
employed and unemployed. More than half (58.2%) were 
aged 36–65 years, and less than one in ten (9.5%) were 
aged > 65 years. The subgroup aged 26–35 years had the 
most participants (22%), closely followed by the subgroup 
aged 36–45 years (21.7%). The subgroup of participants 
with a bachelor’s degree was the largest (41.5%), followed 
by those who did not complete secondary school (19.6%). 
Half of the participants had a monthly income of more than 
SAR12,000 ($US3200), and the largest subgroup (27.5%) 
was those earning SAR6001–12,000 ($US1600–3200).

Table 2 summarizes the HU scores determined in the first 
part of the survey, i.e., the TTO component. Mean utilities 
are presented for the overall group as well as separately for 
the patient and non-patient groups. After two-way adjust-
ments, i.e., eliminating outliers from the utility scores and 
from the WTP results, the mean utility scores fluctuated 
round 0.5, with the patient group reporting a lower mean 
than the non-patients: 0.42 and 0.51, respectively.

Tables 3 and 4 present the WTP results for the 1-year 
and the 5-year horizons, respectively. For the 1-year time 
horizon, the median WTP per QALY was $US25,600; 
after adjustments (without outliers), it was $US32,000. For 
the 5-year time horizon, the results were slightly lower, at 
$US19,200 and 22,720 per QALY, respectively, before and 
after adjustments. After adjustment without outliers, we 
determined the means to be $US58,000 for the 1-year hori-
zon and $US38,600 for the 5-year horizon, figures that are 
much closer to the medians than the unadjusted means. 

Figure 3 is a logarithmic representation of WTP per 
QALY by utility scores. It is interesting to note a somewhat 
positive association between WTP and utilities. In turn, 

Fig. 4 illustrates the rather negative association between 
WTP and age, with WTP decreasing with increasing age.

In sensitivity analyses, where we adjusted for age and 
sex based on official statistical data for the KSA, after pro-
jecting WTP amounts from the age and sex subgroups into 
corresponding subgroups in the KSA, we obtained WTP per 
QALY median amounts of $US31,909 for the 1-year horizon 
and $US22,926 for the 5-year WTP results. These results 
are very close to the main results, adjusted after excluding 
outliers.

4  Discussion

This study is, to the best of our knowledge, the first to deter-
mine the WTP per QALY in the KSA. It provides threshold 
results that will be useful in determining whether a new drug 
or intervention is attractive by comparing expected ICERs 
with these threshold results, in terms of $/QALY gained. 
Hence, if an economic analysis of a drug yielded an expected 
ICER of less than the WTP amount determined in our study, 
i.e., $US25,600, or 32,000 after adjustments, for the 1-year 
time horizon, the reimbursement price of the drug may be 
deemed attractive. The WTP results are somewhat lower in 
the 5-year horizon analyses ($US19,200–22,720).

This study does not provide definitive WTP per QALY 
thresholds, but it does present a first provisional set of 
thresholds that could guide future pharmacoeconomic stud-
ies, at least until more solid results are obtained in a larger 
and more representative sample. Nevertheless, when com-
pared with the gross domestic product (GDP) in the KSA, 
which is approximately $US20,000 per capita, our results 
come rather close to the GDP figure within the 1-year 
horizon and narrowly overlap it within the 5-year horizon. 
Although we are comparing medians and a mean GDP, mean 
and median should be similar, if not identical, in a large set-
ting such as a whole country. Obviously, to get such results, 
we used the median rather than the mean and had to elimi-
nate the outliers, i.e., extreme values in both HU scores and 
WTP amounts. This approach is used in health economics 
to avoid very wide variations within a sample. In fact, in 
our sample, results went from zero to over $US38 million. 
As it is difficult to obtain such a distribution in this type of 
analysis, we defined the outliers with what we considered 
acceptable limits: ± 5% for utilities and ± 10% for WTP. It 
should be noted that medians were lower than means, as 
reported in our previous WTP studies [21, 22]. The previous 
studies also found no starting point bias, as no statistically 
significant differences were reported between groups start-
ing the bidding game with different amounts. We did not 
perform such an analysis in the present study because this 
was not one of the study objectives. This approach may be 
a limitation. Furthermore, the aim of the present study was 
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not to compare results between patients and MGP, although 
we present results for both, but rather to present a combined 
estimate.

With regards to adjusting our results over the KSA popu-
lation, the sensitivity analyses projecting the WTP result 
over corresponding age and sex demographics of the KSA, 
we obtained figures very similar to our main results adjusted 
for outliers. However, there were differences in the results 

between the patients and the MGP, either for the over-
all analysis or in comparisons of results between various 
demographic subgroups. It has been suggested that prefer-
ences from the general population, rather than those from 
patients, should be used in cost-effectiveness analysis [18]. 
For the overall WTP results, the patient group reported a 
median of $US11,100, whereas the median for the MGP 
was $US42,700 for the 1-year horizon, with a significant 

Table 1  Demographics of study participants

Data are presented as N (%) unless otherwise indicated
Citizens citizens of KSA, KSA Kingdom of Saudi Arabia, MGP members of the general public, N sample size, NA not available, SAR Saudi 
Riyals
a Overall employment rate of 87.3%

Characteristics Overall (N = 378) Patients (N = 177) MGP (N = 201) Proportion of KSA 
population (citizens) 
[23]

Participant type
 Patients 177 (46.8) 177 (100)
 Non-patients 201 (53.2) 201 (100)

Sex
 Male 278 (73.5) 135 (76.3) 143 (71.1) 51.0%
 Female 100 (26.5) 42 (23.7) 58 (28.9) 49.0%

Age group, years
 18–25 39 (10.3) 2 (1.1) 37 (18.4) 11.2% (19–24 years)
 26–35 83 (22.0) 8 (4.5) 75 (37.3) 19.3% (25–34 years)
 36–45 82 (21.7) 30 (17.0) 52 (25.9) 12.6% (35–44 years)
 46–55 66 (17.5) 44 (24.9) 22 (10.9) 8.2% (45–54 years)
 56–65 72 (19.0) 61 (34.5) 11 (5.5) 4.1% (55–64 years)
 66–75 28 (7.4) 25 (14.2) 3 (1.5) 2.2% (65–74 years)
 ≥ 76 8 (2.1) 7 (3.9) 1 (0.5) 1.1% (≥ 75 years)

Education level
 Attended but not completed secondary school 74 (19.6) 62 (35.0) 12 (6.0) 12.8%
 Apprenticeship or trade certificate/diploma 9 (2.4) 5 (2.8) 4 (2.0) NA
 Secondary school diploma or equivalent 68 (18.0) 32 (18.1) 36 (17.9) 34.6%
 University certificate or diploma below bachelor’s 33 (8.7) 16 (9.0) 17 (8.5) NA
 Bachelor’s degree 157 (41.5) 46 (26.0) 111 (55.2) 38.9%
 University certificate or diploma above bachelor’s 37 (9.8) 16 (9.0) 21 (10.5) 3.2%

Employment status
 At home (spouse, not working) 39 (10.3) 25 (14.1) 14 (7.0) NA
 Unemployed, including non-working student 49 (13.0) 9 (5.1) 40 (19.9) 12.7%a

 Retired 78 (20.6) 63 (35.6) 15 (7.5) NA
 Employed (privately) 36 (9.5) 10 (5.7) 26 (12.9) NA
 Employed (government) 155 (41.0) 55 (31.1) 100 (49.8) NA
 Self-employed/business owner 21 (5.6) 15 (8.5) 6 (3.0) NA

Monthly income, SAR
 Declined to answer 5 (1.3) 3 (1.7) 2 (1.0) NA
 0–3000 27 (7.1) 21 (11.9) 6 (3.0) NA
 3001–6000 52 (13.8) 25 (14.2) 27 (13.4) NA
 6001–12,000 104 (27.5) 46 (26.0) 58 (28.9) NA
 12,001–20,000 85 (22.5) 39 (22.0) 46 (22.9) NA
 > 20,000 105 (27.8) 43 (24.3) 62 (30.8) NA
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difference (p < 0.001). For the 5-year horizon analyses, the 
patient group reported a median of $US10,000, whereas the 
MGP reported a median of $US31,000 (p < 0.001). WTP 
results tended to increase with the reported utility measures 
(Fig. 3). WTP results tended to decrease with age (Fig. 4). 
There were some significant differences between various 
other subgroups, such as between “bachelor’s degree” and 
“secondary diploma” and between “university degree above 
bachelor’s” and “secondary diploma.” However, no signifi-
cant difference was found between “bachelor’s degree” and 

“registered apprenticeship or trade certificate” (data not 
shown).

Furthermore, other patient-based results using a 
TTO survey reported in the USA were almost similar, at 
$US22,700–32,200 per QALY [5]. Bobinac et  al. [25] 
reported WTP per QALY values in the Netherlands of 
about €13,000 based on visual analog scale valuations 
and of €24,500 based on EuroQol tariffs. Cameron et al. 
[1] reported that most of the threshold values, in countries 
where they were available, fell within a range of one to three 
times the respective GDP per capita [1]. The present study 
provides WTP thresholds that are very similar to the GDP 
of $US20,000 in the KSA, within a range of approximately 
1–1.5 times the GDP per capita [26].

Based on the results of the present study, should one 
be attempting to select boundaries of a range for WTP per 
QALY thresholds, we suggest expected ICERs < $US20,000 
be considered attractive, as that is approximately the cal-
culated median for the 5-year time horizon, whereas 
ratios > $US60,000 may be considered much less attractive, 
as it approximates the higher end of the reported means. 
Ratios falling between these amounts should be assessed 

Table 2  Summary results of mean utility scores

WTP willingness to pay
a Limitation of results to 0.05 < utility < 0.95
b Limitation of results to 0.05 < utility < 0.95 and 10% < WTP < 90%

Utilities Overall 
dataset 
(N = 378)

One-way adjusted 
dataset (N = 270)a

Two-way adjusted 
dataset (N = 220)b

General public 0.499 0.519 0.508
Patients 0.316 0.438 0.416
Total group 0.413 0.487 0.472

Table 3  Comparative quantiles 
values of WTP by type of 
respondent, 1-year horizon

WTP values are presented in $US
QALY quality-adjusted life-year, WTP willingness to pay
a Eliminating outliers who fell outside of 0.05 < utility < 0.95 and 10% < WTP < 90%

WTP for a QALY Patient (N = 177) Non-patient (N = 201) Overall (N = 378) Adjusted  samplea

Mean 443,730 58,053
Minimum 323 640
10% 945 3965
25% 4037 10,972
Median 13,128 42,667 25,600 32,000
75% 37,647 128,800
90% 113,664 452,118
Maximum 7,680,000 38,400,000

Table 4  Comparative quantiles 
values of WTP by type of 
respondent, 5-year horizon

WTP values are presented in $US
QALY quality-adjusted life-year, WTP willingness to pay
a Eliminating outliers who fell outside of 0.05 < Utility < 0.95 and 10% < WTP < 90%

WTP for a QALY Patient (N = 177) Non-patient (N = 201) Overall (N = 378) Adjusted  samplea

Mean 257,632 38,642
Minimum 323 323
10% 2049 2560
25% 6452 6827
Median 9950 31,069 19,200 22,720
75% 32,202 88,208
90% 96,807 297,384
Maximum 7,680,000 19,200,000
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individually according to overall and specific conditions and 
limitations.

One of the major limitations of this study, as mentioned, 
is the relatively small sample size when taking a country-
wide perspective, although it was adequate for this type of 
study within a delimited segment of the cancer population in 
the KSA. Also, as no breakdown between family members 
and other MGP was reported, because it was not part of the 
study protocol, we could not determine differences in WTP 
between these two groups. Furthermore, the adjustments 
made by eliminating the outliers, including those reporting 
zero utility, further reduced the size of the sample. In addi-
tion, the present sample, based on sociodemographic char-
acteristics of participants, especially with a skewed sex dis-
tribution, may not be representative of the KSA as a whole. 
Nonetheless, we believe it may be sufficiently representative, 
at the very least for the cancer population in the capital. 

Furthermore, one limitation, which may also be a strength, 
is that this is the first study of its kind. With all its limitations 
and lack of overall population representativeness, it remains 
the study to which future studies will be compared.

5  Conclusion

This study empirically estimated WTP for QALY thresh-
olds of $US19,000–32,000 based on medians and is, to our 
knowledge, the first study to determine the WTP per QALY 
in the KSA. Hence, within certain limitations and under 
certain conditions, we consider it appropriate as a reference 
until further evidence is determined.
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Fig. 3  Log representation of WTP per quality-adjusted life-year 
(1 year) by current health utility. WTP willingness to pay
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Fig. 4  One-way analysis of WTP/QALY, 1-year horizon, by age 
group. QALY quality-adjusted life-year, WTP willingness to pay
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Open Access This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other 
third party material in this article are included in the article’s Creative 
Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons 
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder.To view a copy of this licence, visit 
http://creat iveco mmons .org/licen ses/by-nc/4.0/.

References

 1. Cameron D, Ubels J, Norström F. On what basis are medi-
cal cost-effectiveness thresholds set? Clashing opinions and 
an absence of data: a systematic review. Glob Health Action. 
2018;11(1):1447828.

 2. Laupacis A, Feeny D, Detsky AS, et al. How attractive does a 
new technology have to be to warrant adoption and utilization? 
Tentative guidelines for using clinical and economic evaluations. 
CMAJ. 1992;146:473–81.

 3. Jaswal A. Valuing health in Canada: Who, how, and how much? 
Canada 2020 Analytical Commentary: No. 3. Ottawa: Can-
ada2020.ca, 2013.

 4. Bridges JFP, Eberechukwu O, Mullins CD. Health rationing by 
proxy. Cost-effectiveness analaysis and the misuse of the $50,000 
threshold in the US. Pharmacoeconomics. 2010;28(3):175–84.

 5. King JT Jr, Tsevat J, Lave JR, Roberts MS. Willingness to pay for 
a quality-adjusted life year: implications for societal health care 
resource allocation. Med Decis Mak. 2005;25:667–77.

 6. Devlin N, Parkin D. Does NICE have a cost-effectiveness thresh-
old and what other factors influence its decisions? A binary choice 
analysis. Health Econ. 2004;13(5):437–52.

 7. Baker R, Chilton S, Donaldson C, Jones-Lee M, Lancsar E, Mason 
H, Metcalf H, Pennington M, Wildman J. Searchers vs surveyors 
in estimating the monetary value of a QALY: resolving a nasty 
dilemma for NICE. Health Econ Policy Law. 2011;6(4):435–47.

 8. Giardina S, Pane B, Spinella G, Cafueri G, Corbo M, Brasseur 
P, Orengo G, Palombo D. An economic evaluation of an abdomi-
nal aortic aneurysm screening program in Italy. J Vasc Surg. 
2011;54(4):938–46.

 9. Knight C, Mauskopf J, Ekelund M, Singh A, Yang S, Boggs R. 
Cost-effectiveness of treatment with etanercept for psoriasis in 
Sweden. Eur J Health Econ. 2012;13(2):145–56.

 10. Uegaki K, Bakker I, De Ruijne M, Van der Beek A, Terluin 
B, van Marwijk H, Heymans M, Stalman W, van Mechelen W. 
Cost-effectiveness of a minimal intervention for stress-related 
sick leave in general practice: results of an economic evaluation 
alongside a pragmatic randomised control trial. J Affect Disord. 
2010;120(1–3):177–87.

 11. Mauskopf J, Chirila C, Masaquel C, Boye KS, Bowman L, Birt 
J, Grainger D. Relationship between financial impact and cov-
erage of drugs in Australia. Int J Technol Assess Health Care. 
2013;29:92–100.

 12. Grosse SD. Assessing cost-effectiveness in healthcare: history 
of the $50,000 per QALY threshold. Expert Rev Pharmacoecon 
Outcomes Res. 2008;8(2):165–78.

 13. Rudmik L, Drummond M. Health economic evaluation: important 
principles and methodology. Laryngoscope. 2013;123(6):1341–7.

 14. Claxton K, Martin S, Soares M, Rice N, Spackman E, Hinde S, 
Devlin N, Smith PC, Sculpher M. Methods for he estimation of 
the National Institute for Health and Care Excellence cost-effec-
tiveness thresholds. Health Technol Assess. 2015;19(14):1.

 15. Soares Santos A, Guerra-Junior AA, Godman B, Morton A, Mari-
ano RC. Cost-effectiveness thresholds: methods for setting and 
examples from around the world. Expert Rev Pharmacoecono 
Outcomes Res. 2018;18(3):277–88.

 16. https ://www.calcu lator .net/sampl e-size-calcu lator .html. Accessed 
17 May 2016.

 17. https ://www.raoso ft.com/sampl esize .html. Accessed 17 May 
2016.

 18. Gold MR, Patrick DL, Torrance GW, et al. Identifying and valuing 
outcomes. In: Gold MR, Siegel JE, Russell LB, Weinstein MC, 
editors. Cost-effectiveness in health. New York: Oxford University 
Press; 1996. p. 82–123.

 19. Froberg DG, Kane RL. Methodology for measuring health-
state preferences—II: scaling methods. J Clin Epidemiol. 
1989;42(5):459–71.

 20. Iskedjian M, Tinmouth AT, Arnold DM, et al. Elicitation of utility 
scores in Canada for immune thrombocytopenia treated with romi-
plostim or watch and rescue. J Health Econ. 2012;15(2):313–31.

 21. Frew EJ, Wolstenholme JL, Whynes DK. Comparing willingness-
to-pay: bidding game format versus open-ended and payment 
scale formats. Health Policy. 2004;68(3):289–98.

 22. Iskedjian M, Desjardins O, Piwko C, Bereza B, Jaszewski B, Ein-
arson TR. Willingness to pay for a treatment for pain in multiple 
sclerosis. Pharmacoeconomics. 2009;27(2):149–58.

 23. Iskedjian M, Iyer S, Librach SL, Wang M, Farah B, Berbari J. 
Methylnatrexone in the treatment of opioid-induced constipation 
in cancer patients receiving palliative care: willingness-to-pay and 
cost-benefit analysis. J Pain Symptom Manag. 2011;41(1):104–15.

 24. Kingdom of Saudi Arabia, General Authority of Statistics. Popula-
tion by Gender, Age Groups and Nationality. Riyadh: 2019. https 
://www.stats .gov.sa/en. Accessed 27 Mar 2020.

 25. Bobinac A, van Exel NJA, Rutten FFH, Brouwer WBF. Willing-
ness to pay for a quality-adjusted life-year: the individual perspec-
tive. Value Health. 2010;3(8):1046–55.

 26. World Bank. GDP per capita. World Bank national accounts data, 
and OECD National Accounts data files. https ://data.world bank.
org/indic ator/ny.gdp.pcap.cd?locat ions=sa. Accessed 15 Feb 
2019.

http://creativecommons.org/licenses/by-nc/4.0/
https://www.calculator.net/sample-size-calculator.html
http://www.raosoft.com/samplesize.html
https://www.stats.gov.sa/en
https://www.stats.gov.sa/en
https://data.worldbank.org/indicator/ny.gdp.pcap.cd?locations=sa
https://data.worldbank.org/indicator/ny.gdp.pcap.cd?locations=sa

	Empirical Monetary Valuation of a Quality-Adjusted Life-Year in the Kingdom of Saudi Arabia: A Willingness-to-Pay Analysis
	Abstract
	Background 
	Objective 
	Methods 
	Results 
	Conclusion 

	1 Introduction
	2 Methods
	2.1 Subjects
	2.2 Study Approach and Survey Tool
	2.3 Determination of the Willingness to Pay Per Quality-Adjusted Life-Year
	2.4 Analysis
	2.5 Sensitivity Analyses

	3 Results
	4 Discussion
	5 Conclusion
	References




