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Purpose: Pain is the most common symptom of Osteoarthritis (OA) making OA one of the most frequent causes of mobility 
dependence and disability and resulting in a significant negative impact on health-related quality of life (HRQoL). The main objective 
of this study was to estimate health state utility values (HSUVs) associated with different levels of pain related to Knee OA (KOA).
Patients and Methods: Six different health state vignettes were developed using best practices and real-world data from the 
Osteoarthritis Initiative (OAI) database that included the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 
instrument. OAI data from individuals with KOA were categorized into 6 different pain profiles using patient responses to the 
WOMAC pain items (pain while: walking; climbing stairs; sleeping; resting and standing) each having response levels 0 (no)-4 
(extreme). The six vignettes identified the most frequently observed response levels of the pain items. A time trade-off study was 
conducted in the UK among individuals with KOA.
Results: Analysis dataset included 198 interviews. Participants’ mean age was 51.6 years and 58.6% were females. Mean HSUVs 
ranged from 0.983 for the mildest health state, which was described as slight pain while climbing stairs and no pain on the other items, 
to 0.305 for the most severe health state which was described as extreme pain in all items.
Conclusion: This is the first known set of HSUVs estimated describing levels of pain most commonly reported by individuals with 
KOA. The results demonstrate considerable HRQoL burden in individuals with KOA.
Keywords: vignettes, time-trade-off, knee osteoarthritis, overweight/obesity, pain

Introduction
Pain is the most common symptom of osteoarthritis (OA)1 making OA one of the most frequent causes of mobility 
dependence and disability, affecting around 240 million individuals worldwide.2 In addition to pain, OA symptoms 
include stiffness, swollen joints, loss of function and disability, resulting in a significant negative impact on the 
individuals’ health-related quality of life (HRQoL).3 A recent meta-analysis of prospective studies has estimated that 
individuals with overweight or obesity are significantly associated with a higher Knee OA (KOA) risk of 2.45 (95% 
Confidence Interval (CI) 1.88–3.20) and 4.55 (95% CI 2.90–7.13), respectively, compared to individuals without 
overweight or obesity.4 Therefore, weight reduction is currently recommended in patients with KOA in guidelines by 
the United States (US) American College of Rheumatology5 and the United Kingdom (UK) National Institute for Health 
and Care Excellence (NICE).6

Health State Utility Values (HSUVs) are used to calculate quality-adjusted life years (QALYs), a preferred measure of 
benefit used in the economic evaluation of health care technologies.7,8 HSUVs used for QALY calculations are placed on 
a scale where 0 denotes the health state “dead” and 1 the health state “full health”. Health states considered worse than 
dead are allowed and identified with negative values. HRQoL can be measured directly by patients completing a generic 
multi-attribute utility instrument (MAUI), and their responses can be translated onto an HSUV using a value set that is 
typically based on preferences from the general population.9 When feasible, this method is generally recommended, with 
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the EQ-5D instrument being the preferred MAUI by many health technology assessment organizations7 including NICE.8 

However, EQ-5D is a generic (non-disease specific) instrument, and it may not be sufficiently sensitive to capture 
important changes associated with specific treatment effects and therefore might not fully capture all effects experienced 
by a patient for a condition. When EQ-5D is not appropriate, NICE guidelines suggest that HSUVs may be obtained by 
using alternative approaches such as another generic or disease-specific MAUIs, or by using utilities derived from a 
vignette-based valuation study.8 In the case of treatments for individuals with KOA, the EQ-5D may not be sufficiently 
sensitive, as it only includes one generic item for pain. Therefore, in an effort to fully capture the patient’s experience 
associated with this condition, specific HSUVs including different aspects of pain are needed.

Specific HSUVs in the adult population associated with OA are available in the literature.10 A US study evaluating 
the cost-effectiveness of diet and exercise for patients with overweight or obesity with KOA employed HSUVs 
associated with different intervals on the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 
pain scale.11 These HSUVs were derived using a preference-based algorithm to transform SF-12 responses provided by 
participants of the Osteoarthritis Initiative (OAI)12 (into HSUVs). However, the SF-12 is a generic HRQoL instrument 
similar to the EQ-5D and unlikely to capture all aspects of pain relevant to KOA. To our knowledge, no HSUVs specific 
to individuals with KOA focusing on pain are available. The main objective of this study was to more accurately estimate 
HSUVs associated with different levels of pain related to KOA.

Methods
Study Design
This study was conducted in accordance with the ethical principles that have their origin in the Declaration of Helsinki 
and that are consistent with Good Pharmacoepidemiology Practices (GPPs) and applicable laws and regulations of the 
UK, where the study was conducted. The study protocol was submitted and approved by the external ethical review 
board of the University of Portsmouth, UK (Protocol: 24/ETHIC/005).

The valuation study consisted of a vignette-based stated preference exercise using the classic time trade-off (TTO) 
elicitation technique.13,14 All data were collected via computer-assisted personal interviewing (CAPI). Participants 
completed an interviewer-led electronic survey in which their TTO responses were captured. All participants read the 
information sheet and given the electronic nature of the interview, they gave electronic consent to participate prior to the 
interview started. The main study was preceded by a pilot study to test the design of the survey instrument in terms of 
clarity of wording, feasibility and the participants’ cognitive burden. The interviews in the pilot study were administered 
in-person by two lead researchers of this work, while for the main study, interviews were conducted via videoconference 
by experienced professional interviewers.

Vignette Development
Real-world evidence from the OAI, a multicenter, longitudinal, prospective observational study of KOA, was used to 
support the development of the vignettes. The OAI compromises data of 4796 men and women aged 45 to 79 years who 
had or were at risk of having symptomatic tibiofemoral OA at five US centers.12

The core of the vignettes (hereafter pain-based vignettes) consisted of a description of WOMAC pain items for six 
severity classes based on the WOMAC pain subscale. The following approach was used: First, all patient outcome data 
of the OAI database were categorized into 6 classes using the WOMAC Osteoarthritis Index Version LK3.1 pain subscale 
(range 0–20). The classes were defined as follows: 1) Slight1 (pain scale 1–3); 2) Slight2 (pain scale 4–6); 3) Moderate1 
(pain scale 7–9); 4) Moderate2 (pain scale 10–12); 5) Severe1 (pain scale 13–16); 6) Severe2 (pain scale 17–20).

The development of the pain-based vignettes was based on the frequencies of responses for each WOMAC pain item 
(pain while: walking; climbing stairs; sleeping; resting and standing). Using this approach, the levels of responses (no; 
slight; moderate; severe or extreme pain) of each pain item within each of the six severity classes were tabulated. The 
following rule was adopted for selecting vignettes: for each pain item, if more than 50% of responses were associated to a 
single level, that level was used to describe the item within the vignette; otherwise, the two most frequent response levels 
were used for the vignette description (eg, “slight to moderate pain while resting”). See Figure 1 for the resulting six 
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pain-based vignettes, which were labeled: Slight 1 (SL1), Slight 2 (SL2), Moderate 1 (MD1), Moderate 2 (MD2), Severe 
1 (SV1), and Severe 2 (SV2).

Beyond pain, KOA patients typically suffer physical limitations that significantly impact their mobility and daily 
physical functioning. The possibility of complementing the pain-based vignettes with a description of physical function 
was explored, also based on empirical WOMAC data from the OAI database. Therefore, six additional vignettes were 
developed to capture the six levels of pain described above along with their corresponding physical functioning problems 
(hereafter pain+physical-based vignettes). The physical function subscale of the WOMAC Osteoarthritis Index Version 
LK3.1 consists of 17 items, each having scores ranging from 0 to 4. As it was not feasible to include that many items’ 
descriptions in a single vignette, it was decided to use the mean of the sum scores of the 17 physical function items 
(range 0–68). The mean sum score was calculated for each of the 6 classes used to develop the six pain-based vignettes. 
Then, the mean sum of the physical function scores per class were re-scaled to a 0 (no problems)–10 (extreme problems) 
scale and added to the pain descriptions in the form of a horizontal visual scale (see Figure S1).

Pilot Insights
The aim of the pilot study was to inform the final number of vignettes to complete per participant, the final wording 
included and the format of the vignette presentation. Twenty participants were recruited for this exercise. Sixty-five 
percent were female. Age, education and BMI were uniformly distributed from 37 to 72 for age; from level 2 to level 4 
for education; and from 29 kg/m2 to 45 kg/m2 for BMI. All the twelve developed vignettes (six pain-based and six pain 
+physical-based vignettes) were initially used in the pilot. Feedback from the pilot participants suggested that valuing 
twelve vignettes imposed a significant cognitive burden. Therefore, to prevent cognitive overload, the main valuation 
study included nine vignettes per participant. This number was chosen as most participants in the pilot started 
experiencing fatigue after completing 10 or more vignettes. In the main valuation study, all six pain-based vignettes 
were included. However, the six pain+physical-based vignettes were split into two blocks of three vignettes each. The 
two blocks were constructed by ordering the six pain+physical-based vignettes by severity and taking the first, third and 
fifth in one block and the second, fourth and sixth in the other block. Participants were randomly allocated to one of the 
two blocks.

Figure 1 Pain-based vignettes. SL1 slight 1, SL2 slight 2, MD1 moderate 1, MD2 moderate 2, SV1 severe 1, SV2 severe 2.
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Interviews Workflow
First, the interviewer read the information sheet aloud with the participant. The participant had the option of agreeing or 
declining to participate. If agreed to participate, key demographic information was collected. Then, the interviewer 
collected clinical information including the KOA diagnosis and which knee was affected (if both knees were affected, it 
was asked which knee was most affected). Subsequently, questions were asked about the age at diagnosis, the type of 
health care provider that treats the participant for their KOA, and the impact of their KOA on different aspects of their 
life. Before stating preferences, participants self-reported their health by selecting which pain-based vignette most closely 
described their current status.

The participant then was asked to rank the six pain-based vignettes by severity. This task assisted participants 
familiarize themselves with the vignettes for the subsequent time trade-off (TTO) valuation (see Figure 2A for a TTO 
example). After ranking, a general TTO example was administered. This served to familiarize the participant with the 
TTO, ie, the elements on the screen, the 20-year time horizon and the classic “ping-pong” iteration procedure.15 In this 
TTO, no worse than dead values were allowed in the tasks. Next, the participant was administered a practice health state 
using a pain-based vignette. This step allowed the participant to practice with the TTO task and ask any questions. 
Thereafter, participants valued the six pain-based vignettes (in random order by participant) using TTO. All the valued 
pain-based vignettes were subsequently presented in descending order corresponding to the values provided by the 
participant and the interviewer asked the participant whether they wanted to review their valuations (see Figure 2B 
Feedback module example). Participants were allowed to select any vignettes they thought had been incorrectly ordered 
and re-valued them, repeating the TTO task.

Once the pain-based vignettes exercise had been completed, a new TTO section was administered with three pain 
+physical-based vignettes. To prevent cognitive overload, no response-based ranking presentation or re-valuation 
opportunities were given for the pain+physical-based vignettes as this section was a methodological add-on.

(A)

Figure 2 Continued.
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In the final section of the interview, participants completed questions about their interests in reducing their weight, the 
potential impact of reducing weight on quality of life (not reported in this manuscript), and the EQ-5D-5L.

Sample Size
There is no consensus regarding the minimally acceptable sample size for a TTO study and sample sizes reported in 
published studies vary widely.16–27 It was acknowledged that the variance of HSUVs depends on the severity of the 
health state being valued with more severe health states exhibiting a higher variance than less severe health states.28 

(B)

Figure 2 TTO and feedback module examples. (A) TTO tasks example. (B) Feedback module tasks example.
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Therefore, we focused on achieving a precise estimate for the worse health states, implying that all other health states 
would be estimated with a higher precision. According to the literature, the SF-6D-based minimal important difference 
(MID) for assessing HSUVs variations across knee symptom severity groups is estimated to be 0.04 on average.29,30 In 
order to estimate utility values with a precision of 0.04, assuming an expected standard deviation of ~0.56 (based on 
previous valuation studies31) the sample size was calculated as follows: (N= (σ/ε)2 =(0.56/0.04)2≈196). The target sample 
size for this study was rounded to 200 participants.

Participant Recruitment and Compensation
Individuals with overweight (BMI ≥ 27 kg/m2 and BMI < 30 kg/m2) or obesity (BMI > 30 kg/m2), a self-reported 
diagnosis of KOA, being able to understand and read English and living in England, Wales or Scotland were included in 
the study. A balanced age/gender sample composition in the sample was sought. A specialized recruiting company in the 
UK reached potential participants, when a particular subject was eligible to participate in the study, they were invited to 
an online booking system where they completed their baseline information, and an appointment was made with one of 
the interviewers. For the main study, participating patients were interviewed via videoconference, whereas the pilot study 
was conducted face-to-face. All participants were provided with a monetary incentive of 100 pounds for completing an 
interview with an expected time commitment of approximately 1.5 hours.

Statistical Analysis
Participant characteristics were described by means and standard deviations (SDs) for continuous variables and propor
tions and counts for discrete variables. The primary output consisted of aggregate level statistics for HSUVs of each 
vignette, in the form of means and SDs. Given that the TTO tasks used did not allow responses below zero (ie, “worse 
than dead” values), there was a possibility that participants might have reported negative HSUVs if they had been given 
the option. Censored means were therefore also calculated by estimating a Tobit model for each vignette (ie, with data for 
a single vignette only) without independent variables, making the model’s constant the censored mean of the vignette. 
Disutilities between consecutive vignettes (one severity class apart in terms of descriptive severity) were also reported to 
show the potential health benefits when moving from one to another vignette.

All analysis was performed using Excel and Stata.

Results
Descriptive Statistics
A total of 203 interviews with individuals with KOA and severe overweight or obesity were conducted in the UK. Five 
interviews were excluded, four due to reporting different information (age or BMI) between recruitment screening and 
interview, one due to the participant not paying adequate attention (ie, not focusing on the tasks). A total of 198 
individuals were included in the final sample, with 58.6% being female and 41.4% being male. Participant’s demographic 
data is presented in Table 1. The mean (SD) age was 51.6 (11.4) years. The mean (SD) age at KOA diagnosis was 45.3 
(12.0) years. About 57.1% of the sample were living in England, while 37.9% were living in Scotland. The remaining 5% 
of the sample were living in Northern Ireland or Wales. About 40.4% of the sample had a level 2 education, ie, school 
certification or below. Most of the sample (75.7%) were white, either British or non-British, while 16.7% were black. 
Most of the individuals (68.2%) were in employment or self-employed, while 17.2% were retired.

Table 1 also reports participant’s clinical information. The mean (SD) BMI was 38.3 Kg/m2 (6.9 Kg/m2). Most of the 
individuals (54%) had a BMI higher or equal to 35Kg/m2, while 18.6% had a BMI lower than 35Kg/m2. About 27.3% of 
the sample individuals had a BMI equal to or above 40Kg/m2. The great majority of participants (83.8%) were managing 
their KOA symptoms though a general practitioner. Self-reported pain differed between self-reported health via pain- 
based vignettes, where 15.1% of the sample individuals reported being in SL1 or SL2 pain-based vignettes (ie, slight 
pain) (Table 1), and EQ-5D-5L self-reported health, where 31.3% of the sample individuals reported no pain (0.5%) or 
slight pain (30.8%) (Table S1).
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Table 1 Sample Characteristics

Age N %

<25 1 0.51%

[25–34] 18 9.09%

[35–44] 45 22.73%

[45–54] 50 25.25%

[55–64] 56 28.28%

65+ 28 14.14%

Total 198 100%

Gender N %

Female 116 58.59%

Country N %

England 113 57.10%

Northern Ireland 3 1.50%

Scotland 75 37.90%

Wales 7 3.50%

Area N %

Urban (eg, a big or small city) 92 46.50%

Suburban (eg, the suburbs or outskirts of a big city) 65 32.80%

Rural (eg, a town, country village, farm, or home in the countryside) 41 20.70%

Education N %

No qualifications 9 4.50%

Level 1 qualifications (Basic or Essential Skills) 17 8.60%

Level 2 qualifications (School) 54 27.30%

Apprenticeship 2 1.00%

Level 3 qualifications (High School) 23 11.60%

Level 4 qualifications or above (University degree or above) 91 46.00%

Other 2 1.00%

Income N %

Up to £15,599 15 7.58%

£15,600 and up to £36,399 52 26.26%

£36,400 and above 94 47.47%

Prefer not to say 37 18.69%

(Continued)
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Table 1 (Continued). 

Ethnicity N %

White British 145 73.20%

White non-British 5 2.50%

Asian / Asian British 9 4.50%

Black / African / Caribbean / Black British 33 16.70%

Mixed / Multiple ethnic groups 5 2.50%

Other ethnic group 1 0.50%

Activity N %

In employment or self-employment 135 68.20%

Retired 34 17.20%

Other 33 16.67%

Prefer not to say 1 0.50%

BMI N %

[27–30) 9 4.50%

[30–35) 28 14.10%

[35–40) 107 54.00%

40+ 54 27.30%

Affected knee N %

Left 45 22.70%

Right 65 32.80%

Both 88 44.40%

Both (left most affected) 38 43.20%

Both (right most affected) 50 56.80%

Health care provider N %

General practitioner 166 83.80%

Rheumatologist 14 7.10%

Other 18 9.10%

Vignette most closely describing your current health N %

SL1 2 1.00%

SL2 28 14.10%

MD1 56 28.30%

MD2 44 22.20%

SV1 49 24.70%

SV2 19 9.60%

Abbreviations: BMI, body mass index; SL1, slight 1; SL2, slight 2; MD1, moderate 1; MD2, moderate 2; SV1, severe 1; SV2, 
severe 2.
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Ranking Results
Table 2 shows how often (percentage and absolute numbers) each of the six vignettes (table rows) were placed in which 
position (table columns) in the ranking task. Most of the participants (99%) ranked the SL1 vignette in the first position. 
MD1 and MD2 vignettes were placed in the appropriate order based on the defined severity of the vignettes in 93.9% of 
the observed rankings. For the most severe vignettes SV1 and SV2 the percentages of appropriate order based on defined 
severity were 96% and 96.5%, respectively.

TTO Results
Mean utilities for the six pain-based vignettes ranged from 0.305 (SV2) to 0.983 (SL1). The level of agreement among 
the sample individuals about the vignette’s utilities decreased when the severity of the vignette increased. The SD of the 
SL1 vignette was 0.069, and the SD of the SV2 vignette was 0.288. When looking at differences between consecutive 
pain-based vignettes, the difference between SV1 and MD2 was −0.252, which was the largest difference between 
consecutives pain-based vignettes (Table 3). If a patient moves from experiencing the health state described by the SV2 
pain-based vignette to the SL1 pain-based-vignette the utility gain will be 0.678. Corresponding WOMAC pain subscale 
scores (sum and mean) based on the vignette profiles are also shown, as well as changes in these scores between 
consecutive vignettes, for both WOMAC versions and in percentage as well.

The mean utilities for the six pain+physical-based vignettes ranged from 0.283 (SV2), with 96 participants valuing 
this vignette, to 0.965 (SL1), with 102 participants valuing this vignette (Table S2). When considering censored values, 
ranges went from 0.247 (SV2) to 0.983 (SL1) for the pain-based vignettes and from 0.221 (SV2) to 0.965 (SL1) for the 
pain+physical-based vignettes (Table S3). If a patient moves from experiencing the health state described by the SV2 
pain+physical-based vignette to the SL1 pain+physical-based vignette the utility gain will be 0.682 (Table S3). When 
considering censored values, moving from SV2 to SL1 produces a utility gain of 0.736 for the pain-based vignettes and 
0.744 for the pain+physical-based vignettes.

Discussion
In this study, HSUVs associated with different levels of pain were derived from individuals with KOA using a TTO 
vignette-based approach. The findings revealed a range of HSUVs, with a utility value of 0.304 for the most severe pain 
scenario and a value of 0.983 for the mildest.32 This wide range of values not only demonstrated the substantial impact of 
pain in terms of stated preferences but also indicated face validity of the observed results because it revealed that 
participants’ preferences were aligned with their subjective assessments of the pain’s severity.

The study also investigated the combined effect of pain and physical functioning on HSUVs, indicating that on 
average HSUVs for pain+physical-based vignettes were only slightly lower than those based on pain-based scenarios, by 
a mean disutility of 0.025. This suggests that individuals with KOA might perceive physical functioning and pain as 
interrelated, with the presence of pain often implying physical issues. The feedback from some participants confirmed 
their tendency to assume that physical functioning problems would accompany pain. This underscores the importance of 

Table 2 Ranking Task

Health State 1st Position 2nd Position 3rd Position 4th Position 5th Position 6th Position

SL1 99% (196) 0.5% (1) 0% (0) 0% (0) 0% (0) 0.5% (1)

SL2 0.5% (1) 97.5% (193) 1.5% (3) 0% (0) 0.5% (1) 0% (0)

MD1 0% (0) 1% (2) 93.9% (186) 4.5% (9) 0% (0) 0.5% (1)

MD2 0.5% (1) 0.5% (1) 4.5% (9) 93.9% (186) 0.5% (1) 0% (0)

SV1 0% (0) 0% (0) 0% (0) 1.5% (3) 96% (190) 2.5% (5)

SV2 0% (0) 0.5% (1) 0% (0) 0% (0) 3% (6) 96.5% (191)

Abbreviations: SL1, slight 1; SL2, slight 2; MD1, moderate 1; MD2, moderate 2; SV1, severe 1; SV2, severe 2.
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Table 3 Mean Differences Between Utility Values for the Pain-Based Vignettes

Health 
State

N Mean SD Differences 
in Utility 

Values 
Between 

Consecutive 
Health 
States

Sum (mean)* Pain 
Subscale Vignette 
Score (WOMAC 

Osteoarthritis 
Index Version 

LK3.1)

Sum (mean)* Pain Subscale 
Vignette Score Differences 

Between Consecutive Health 
states (WOMAC 

Osteoarthritis Index Version 
LK3.1)

Sum (mean)* Pain 
Subscale Vignette 
Score (WOMAC 

Osteoarthritis 
Index Version 

NRS3.1)

Sum (mean)* Pain Subscale 
Vignette Score Differences 

Between Consecutive Health 
States (WOMAC 

Osteoarthritis Index Version 
NRS3.1)

Change on Pain 
Subscale Between 

Consecutive Health 
States in % 
(WOMAC 

Osteoarthritis 
Index)

SL1 198 0.983 0.069 – 1 (0.2) – 2.5 (0.5) – –

SL2 198 0.896 0.170 −0.087 5 (1) 4 (0.8) 12.5 (2.5) 10 (2) 20.0%

MD1 198 0.797 0.204 −0.099 8.5 (1.7) 3.5 (0.7) 21.25 (4.25) 8.75 (1.75) 17.5%

MD2 198 0.710 0.246 −0.087 10.5 (2.1) 2 (0.4) 26.25 (5.25) 5 (1) 10.0%

SV1 198 0.458 0.288 −0.252 14.5 (2.9) 4 (0.8) 36.25 (7.25) 10 (2) 20.0%

SV2 198 0.305 0.288 −0.153 20 (4) 5.5 (1.1) 50 (10) 13.75 (2.75) 27.5%

Note: *Sum (Mean) across the five WOMAC pain items. 
Abbreviations: SD, standard deviation; SL1, slight 1; SL2, slight 2; MD1, moderate 1; MD2, moderate 2; SV1, severe 1; SV2, severe 2.
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considering the interplay between the impact of KOA on pain and physical functioning, and it is difficult to separate 
these when evaluating health-related scenarios.33

Two previous studies have reported HSUVs for individuals with KOA undergoing knee arthroplasty. Both studies 
used the EQ-5D-3L and the UK value set.34 Elcock et al included patients with BMI ≥ 40 Kg/m2 and mean age of 65.2 
years-old, they reported median HSUVs of 0.159 (0.05 to 0.620) for pre-surgery and 0.691 (0.576 to 0.796) post- 
surgery.35 While Yapp et al included patients with median BMI of 30.1 Kg/m2 and median age of 69.9 years-old, they 
reported a mean HSVU of 0.426 (median 0.59) pre-surgery and a mean HSUV of 0.748 (median 0.796) post-surgery.36 

Given that both studies included individuals with KOA undergoing knee arthroplasty who were in severe pain before 
surgery, these results align with the results presented here. A study conducted by Harris et al also reported HSUVs by 
using the AQoL-8D instrument.37 This study included individuals with KOA with average knee pain severity ≥4 on an 
11-point numerical rating scale undergoing Telehealth-Delivered Exercise and Dietary Weight Loss Programs. Mean 
HSUVs reported by Harris et al ranged from 0.71 to 0.78. Given the level of pain of the individuals with KOA included 
by Harris et al, it can be safely assumed that they were in moderate pain according to the presented vignettes here, 
therefore the HSUVs also align with the HSUVs of the MD1 (0.797) and MD2 (0.710) pain-based vignettes. Another 
study conducted by Singh et al in Australia included patients with mean BMI of 27.18 kg/m2 and mean age 43.5 years- 
old. They reported HSUVs for different WOMAC-based levels of pain using the SF-6D preference-based instrument and 
the UK value set. Results ranged from 0.820 for normal WOMAC scores to 0.740 for severe WOMAC scores. Singh et al 
results do not align with the other studies by Elcock et al, Yapp et al, and Harris et al, nor with the vignette-based HSUVs 
being presented here. There are two main reasons for this discrepancy, first, the Singh et al definitions of pain severity 
based on the WOMAC score were different than the definition being presented here. Singh et al defined moderate pain as 
scores ≤ 5 (out of 45), which aligns with the “Slight1” vignette presented here, while severe pain was characterized by 
scores > 5 (out of 45), matching the “Slight2” vignette presented here. Secondly, Singh et al’s study involved participants 
who were younger and had a lower BMI compared to those in the studies by Elcock et al, Yapp et al, and Harris et al, as 
well as to the participants in this vignette study. Consequently, the outcomes for the slight to moderate pain-based 
vignettes presented here are more comparable with the findings for moderate or severe pain from Singh et al.

This research adhered to available guidelines (Matza et al, 2021) and the NICE Decision Support Unit (DSU) 
recommendations for vignette-based studies.14,38 The vignettes developed in the current study were based on real-world 
data from the OAI project, which employed the WOMAC instrument to assess patients’ pain and physical functioning. 
This evidence-based approach significantly enhanced the construct validity of the vignettes. The selection of vignettes, 
spanning from very slight to very severe pain, provided a wide spectrum of scenarios. The associated HSUVs can be used 
in economic models aiming to assess the impact of pain reduction. The vignettes were carefully developed to capture the 
most pertinent aspects of KOA, ie, pain and physical functioning, without including disease labels or treatment 
information. This approach aimed to minimize bias and ensure that the focus remained on the patient’s perspective. 
The careful development of the survey instrument design can be also considered a strength of this study. By utilizing 
bullet points with minimal wording and avoiding ambiguity, the survey instrument facilitated a user-friendly and clear 
presentation of the vignettes. This method aligned with the recommendations for vignette presentation, ensuring that 
participants could accurately interpret the scenarios.14,38 Furthermore, the pilot study played a crucial role in validating 
the vignettes and refining the overall survey design. Participants involved in the pilot study did not report any critical 
issues, suggesting that the vignettes were well received and understood. This validation step is essential to ensure the 
validity and reliability of the study design.

To use the HSUVs presented in this study in cost-effectiveness models based on the WOMAC pain subscale, the 
following approach can be taken: first calculate the mean pain subscale score at baseline and select the vignette closest to 
that score, eg, SV1 for a mean pain subscale sum score of 3 (version LK3.1) or 7.5 (version NRS3.1). The HSUV for that 
health state (0.458) can be used as baseline value. For any change on the mean pain subscale from the baseline score, 
another vignette and corresponding HSUV can be selected, eg, an improvement of 1.2 (version LK3.1) or 3 (NRS3.1) 
results in a subscale score of 3–1.2=1.8 or 7.5–3=4.5, respectively, which is closest to MD1. The resulting HSUV 
improvement is 0.797–0.458=0.339.
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There are several limitations that need to be addressed. Firstly, the study used individuals with KOA as a 
representative sample instead of the general population. While this was justified by the assumption that KOA patients 
have a better understanding of the disease, there is a potential limitation that our findings may not be comparable with 
other utilities estimated from the general population. The coping or adaptation effect,39,40 where patients with chronic 
conditions might have adapted to their condition, could influence the results by overestimating of the HSUVs. Secondly, 
the study utilized a TTO version that prevented participants from valuing health states as worse than dead, which could 
have led to an additional overestimation of HSUVs. To mitigate this issue, the study employed censored modelling 
techniques. The results of the censored techniques do not suggest a major bias in the estimations as for 3 vignettes there 
was no change in value, for another the change was minimal (0.002) and for the severe vignettes the biggest difference 
was 0.058. Lastly, the study’s sample was limited to participants from the UK, which may limit the applicability of the 
results across different jurisdictions. Despite the limitations discussed above, this research offers valuable insights into 
HSUVs for individuals with KOA.

Conclusions
This is the first set of HSUVs estimated using vignettes describing different levels of pain commonly reported by 
individuals with KOA. The results demonstrate a considerable HRQoL burden in individuals with KOA. This evidence 
may be useful to inform cost-effectiveness models that evaluate KOA treatments.
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