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Abstract

The estimation of the monetary value of pain informs issues such as the cost-effectiveness of clinical interventions or the
estimated compensation for injuries. However, there are various methodological approaches to assigning a monetary value
to pain in which this study aims to address. This review covers the literature to compile all the relevant methodologies used
in relevant pain valuation studies and identifies the common characteristics that define these cases.
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Manuscript Introduction

Despite significant advances in both economic and healthcare re-
search over the past decades, the contingent valuation of pain or
discomfort remains relatively undefined. It is known that pain or
discomfort following injury or illness is not limited to physical
symptoms but instead encompasses other psychosocial variables
that are not readily quantified by existing pain assessment scales
[1].

Pain, irrespective of whether it is in the physical or the psychoso-
cial sense, will invariably lead to the decline of health-related qual-
ity of life, productivity, presenteeism, absenteeism, direct medical
costs, and other related economic and non-economic losses [2, 3].

To fully capture the various manifestations of pain after injury or
illness, physical pain experienced by the subject, psychological
suffering caused to the subject’s family, grief, and societal and
economical setbacks experienced, are all within the process of
approximating the full economic burden of pain [4]. Among the
various valuation methods conceived to measure the overall costs
of pain, perhaps the most widely accepted methods are the contin-
gent valuation method (CVM) and the willingness-to-pay (WTP)
measures of value.

The CVM, proposed by Ciriacy-Wantrup is a non-market valua-
tion method most commonly utilized in environmental cost-benefit
analysis and impact assessment; however, subsequent studies have
determined that the CVM has a broader field of application, span-
ning from occupational health to healthcare intervention and poli-

cy [5, 6]. Typically, CVM studies provide respondents with infor-
mation about a hypothetical intervention or treatment that would
reduce the likelihood of a future adverse outcome. Respondents
would then provide information about the economic sacrifice they
would be willing to take to support such an intervention or treat-
ment. In healthcare economics, for instance, respondents would
detail how much money they are willing to spend to support an
intervention that would decrease the prospects of suffering from
postoperative pain. It is in this regard that CVM’s primary advan-
tage over other conventional preference methods lie in its ability
to to capture non-use values, or assigned values that are unrelated
to current or future use [7, 8]. Despite this key advantage which
popularized the CVM in welfare economics and in pain research,
major criticisms in the literature have surfaced which primarily
focus on the measure’s reliability and validity [9, 10].

WTP, a measurement founded on the theory of utility maximiza-
tion, is another method widely used in the context of welfare and
healthcare economics. Over recent decades, the WTP has enjoyed
continued enthusiasm by welfare and healthcare economists alike,
partly due to the various key advantages WTP has over CVM in
health-economic research. Specifically, WTP allows for a more
comprehensive valuation of benefits than quality-adjusted life-
years (QALY’s) and allows for a more careful review and specifi-
cation of the scenario descriptions provided in surveys [11, 12]. In
typical WTP studies, respondents are asked to propose an amount
of economic sacrifice to attain a specified increase in the level of
utility, or the amount of money income to be given up to prevent
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adverse outcomes in the future [7]. WTP establishes patient pref-
erences and measures how much patients value a specific clinical
outcome by determining how much patients are willing to pay for
an intervention that alleviates the intangible dimensions of diseas-
es, such as patient pain and suffering.

Regardless of the methodology, estimating the monetary value of
pain informs issues such as the cost-effectiveness of clinical treat-
ments and compensation for injuries. Despite the need for a valid
and reliable measure, there isn’t a definitive or universally accept-
ed way to assign a value to physical and other aspects of pain.
Therefore, this review aims to cover the literature and compile all
the relevant methodologies used in cases relevant to the monetary
valuation of pain.

Methods

A systematic search of the literature was conducted from July to
August 2020 to identify monetary valuation cases in the area of
pain from electronic databases. Literature published in English
was identified through three electronic databases: PubMed, Web of
Science, and Google Scholar Throughout the search for literature
on the monetary valuation of pain, search terms and research pro-
cesses and methodology were documented. Preliminary screening
for relevant literary work was conducted by searching the elec-
tronic databases with the search terms and those that included the
designated search terms went through a full-text assessment to de-
termine if they were relevant to the review. Specifically, search
terms were broken down into two primary categories, 1) mone-
tary valuation and 2) pain. Any work on the previously mentioned
electronic databases that included “pain” alongside “preference,”
“valuation,” “contingent valuation,” “subjective wellbeing,”
“willingness to pay,” “Cost-benefit analysis (CBA),” and “value”
were incorporated. As previously stated, literature that included
the search terms were then determined if they were relevant to the
study through a full-text assessment.

Following the full-text assessment, two exclusion criteria were ap-
plied: first, papers which did not report the results of the valuation
were excluded from the final selection of the literature. These stud-
ies did not report the valuation method used and instead addressed
the concepts and theories regarding the monetary valuation of
pain. Second, papers which did not reference health outcomes or

interventions in their measurement of monetary valuation were
also omitted from the review.

After duplicate results were removed, the remaining literature
were analyzed and relevant information such as title, study design,
instrument used to measure pain, acute/chronic, body parts, aver-
age value, and valuation method were extracted and documented
on a spreadsheet. Information that was not reported by authors was
marked as “not specified.”

Results

The preliminary search using the search terms resulted in 75 lit-
erary works and after the subsequent full-text assessments, ap-
plication of the exclusion criteria mentioned, and the removal of
duplicate findings, 30 cases were determined to be eligible for the
review. Of the 30 monetary valuation cases found, 29 (97%) were
full journal articles and 1 (3%) was an abstract.

Regarding the study design the cases utilized to conduct the val-
uation of pain, 20 (67%) were prospective studies, 4 (13%) were
cross-sectional, 3 (10%) were randomized-controlled trials, and 1
(3%) each for experimental, retrospective, and observational study
designs. Of the 4 cross-sectional studies, 3 were randomized and
1 was non-randomized. Instruments used to measure pain were
also extracted and recorded. Moreover, the instrumental catego-
ries are not mutually exclusive as studies could employ several
instruments to measure pain. In terms of what instruments were
used, the majority of cases utilized a unidimensional scale which
includes the Numerical Rating Scale (NRS) and the Visual Ana-
log Scale (VAS). Specifically, 7 (23%) of the cases utilized NRS,
4 (13%) VAS, 2 (7%) EuroQol-5-Dimension Questionnaire (EQ-
5D), 2 (7%) Short-Form Pain Scale, and 8 (27%) of cases did not
specify the instrument(s) used. Aside from the unidimensional
scales mentioned, some multidimensional scales were used such
as the Migraine Disability Assessment Test (MIDAS) and the
Pain Disability Index. Regarding the nature of the pain studied,
12 (40%) of the cases measured acute pain, 17 (57%) measured
chronic pain, and 1 (3%) case studied both acute and chronic pain.

All the cases were found to utilize the WTP method to assign a
monetary value on pain. Details of the body part studied and aver-
age value assigned to the pain are summarized in Table 1.
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Table 1: Overview of pain valuation cases

Acute/Chronic Body Part
Pain

Average
Value
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Discussion business services. Journal of Occupational and Environmental
Unsurprisingly, the WTP method was used in all the cases stud- Medicine 47: 658-670.
ied. Given the overwhelming preference for the WTP over other 4. Bauman A, Muijen M, Gaebel W (2010) Mental health and
contingent valuation methods in the cases included, as well as the well-being at the workplace: Protection and inclusion in chal-
key advantages the WTP has over other methods as mentioned lenging times. WHO Regional Office for Europe.
previously, this study suggests prospective researchers to utilize 5. Ciriacy Wantrup SV (1947) Capital returns from soil-conser-
the WTP questionnaire to measure the monetary valuation of pain. vation practices. Journal of Farm Economics 29: 1181- 1196.
6. Kartman B, Stailhammar NO, Johannesson M (1996) Valua-
While numerous treatments and interventions are known to be tion of health changes with the contingent valuation method:
cost-effective, limited funding in healthcare calls for critical re- A test of scope and question order effects. Health Economics
source allocation decisions by policy makers [13]. It is in this re- 5:531-541.
gard that this literature review serves to inform researchers and 7. Venkatachalam L (2004) The contingent valuation method:
policy makers on the methodologies and the study designs that can A review. Environmental Impact Assessment Review 24: §9-
assist in measuring the full economic burden attributable to vari- 124.
ous diseases to result in more comprehensive and holistic reviews 8. Marre JB, Brander L, Thebaud O, Boncoeur J, Pascoe S, et
when considering the expansion of certain intervention programs al, (2015) Non-market use and non-use values for preserv-
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