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ABSTRACT
Medication errors are common in hospitals. These 
errors can result in adverse drug events (ADEs), which 
can reduce the health and well-being of patients’, and 
their relatives and caregivers. Interventions have been 
developed to reduce medication errors, including those 
that occur at the administration stage.
Objective  We aimed to elicit willingness-to-pay (WTP) 
values to prevent hospital medication administration 
errors.
Design and setting  An online, contingent valuation 
(CV) survey was conducted, using the random card-sort 
elicitation method, to elicit WTP to prevent medication 
errors.
Participants  A representative sample of the UK public.
Methods  Seven medication error scenarios, varying in 
the potential for harm and the severity of harm, were 
valued. Scenarios were developed with input from: clinical 
experts, focus groups with members of the public and 
piloting. Mean and median WTP values were calculated, 
excluding protest responses or those that failed a logic 
test. A two-part model (logit, generalised linear model) 
regression analysis was conducted to explore predictive 
characteristics of WTP.
Results  Responses were collected from 1001 individuals. 
The proportion of respondents willing to pay to prevent 
a medication error increased as the severity of the ADE 
increased and was highest for scenarios that described 
actual harm occurring. Mean WTP across the scenarios 
ranged from £45 (95% CI £36 to £54) to £278 (95% CI 
£200 to £355). Several factors influenced both the value 
and likelihood of WTP, such as: income, known experience 
of medication errors, sex, field of work, marriage status, 
education level and employment status. Predictors of WTP 
were not, however, consistent across scenarios.
Conclusions  This CV study highlights how the UK public 
value preventing medication errors. The findings from this 
study could be used to carry out a cost–benefit analysis 
which could inform implementation decisions on the use of 
technology to reduce medication administration errors in 
UK hospitals.

INTRODUCTION
Medication errors are common, with a recent 
review estimating that 237 million medi-
cation errors occurred across primary and 

secondary care settings and care homes every 
year in England.1 Over a quarter of these 
errors had the potential to cause moderate 
or severe harm.1 A review of internationally 
published studies of medication administra-
tion errors in hospitals and long-term care 
facilities reported a median error rate of 
21.7% of administered medication doses in 
the UK (5.5% when wrong time errors were 
excluded).2 Medication errors may result in 
harm or no harm to the patient (eg, if a medi-
cation was given a little late).

Harm caused because of medication use is 
known as an adverse drug event (ADE) and 
is formally defined as ‘injury resulting from 
medical interventions related to a drug’.3 
Potential ADEs are defined as medication 
errors that had the potential to cause harm 
but this did not occur (eg, a patient received 
a drug which they had a documented allergy 
to but no reaction occurred).4 The admin-
istration of medication may also result in 
an unexpected adverse reaction (eg, a rash 
caused by a previously unknown allergic reac-
tion) known as a non-preventable ADE. ADEs 
can result in patient morbidity and mortality5 

Strengths and limitations of this study

	► First study to obtain UK public preferences for the 
prevention of hospital medication administration 
errors.

	► Preferences obtained from a representative sample 
of the UK public which aligns with the interest of 
policy-makers who seek to represent the general 
public.

	► The contingent valuation survey design and devel-
opment adhered to internationally recognised meth-
odological standards.

	► Preference results may be subject to biases intro-
duced from respondents’ interpretation of scenarios.

	► The online format of the survey may introduce bias 
to the results from a ‘digital divide’.
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in addition to significant distress for their relatives and 
care providers.6 Furthermore, there is a substantial cost 
associated with preventable medication errors. This has 
been estimated to be over £111 million (2015/16 prices) 
annually for errors made in primary and secondary care 
in the UK.1

Interventions have been developed and implemented 
to reduce medication administration errors in hospitals. 
These include the use of health information technology, 
such as barcode medication administration systems to 
identify both the patient and the medication is correct at 
the administration stage.7–9 A systematic review reported a 
reduction in medication errors following implementation 
of a barcode administration system.10 There is, however, 
a lack of evidence around the impact of alternative tools 
to prevent medication administration errors, particularly 
in a UK setting.

The UK MedEye study11 was conducted to explore the 
impact of implementing a novel bedside medication veri-
fication system on medication administration errors in 
hospitals and value the benefit that individuals associated 
with avoiding such errors. These include patient health 
benefits, like maintaining their quality of life and non-
health benefits, such as maintaining their trust in hospital 
systems and devices.12

One approach to measuring the value that patients 
place on preventing medication errors is by using stated 
preference techniques13; these are so called because indi-
viduals are asked to state their preferences regarding 
their willingness-to-pay (WTP) for the good or outcome 
under investigation (in this case, preventing medication 
error and resulting ADEs). Contingent valuation (CV) is 
a stated preference technique that involves the creation 
of a hypothetical market in which individuals are asked 
the maximum amount they would be willing to pay for a 
good.14 15 The stated monetary amount is considered to 
represent the economic value placed on the good by the 
individual.16 Benefits valued using CV are not limited to 
direct health benefits, therefore, the CV method can also 
be appropriate when valuing health technologies incor-
porating non-health benefits. No previous studies have 
obtained stated preference valuations for preventing 
medication errors; however, the CV method has previ-
ously been used to value the benefit of avoiding adverse 
events associated with specific health conditions, such as 
anaemia17 and whooping cough.18 Given the gap in the 

current literature, we conducted a WTP study using the 
CV method to obtain a monetary value for the holistic 
benefit from the prevention of hospital medication 
administration errors.

METHODS
An online CV survey was developed with Dynata Ltd, a 
company who have considerable experience in survey 
development, distribution and data collection from the 
UK public.

Survey development
The survey was developed in five steps. Step 1: Seven 
hypothetical scenarios were developed for the survey 
by researchers at Newcastle University (SRH and LV) 
drawing on information from ADE literature19–21 (see 
online supplemental material A for descriptions of all 
scenarios). These were reviewed by two pharmacists, from 
Newcastle upon Tyne hospitals and Newcastle University, 
to ensure clinical accuracy of descriptions with different 
levels of harm: (Scenario 1) errors which have no poten-
tial to cause harm to the patient, (Scenarios 2–4) errors 
which have the potential to cause harm to the patient, 
and (Scenarios 5–7) errors which cause actual harm to 
the patient. Scenario 1 was included to explore whether 
people value preventing medication errors in hospital 
independent of clinical harm caused.

The potential to cause harm and actual harm scenario 
categories were each then further divided into three 
scenarios representing the severity of harm associated 
with each ADE: mild harm, moderate harm and severe 
harm (see figure  1). These were determined to reflect 
the severity distinctions of both potential and actual ADEs 
avoided by preventing medication administration errors 
provided in the literature.19–21 As medication errors which 
fall within the ‘potential to cause harm’ category occur 
more commonly than those in the ‘actual harm’ cate-
gory,7 there remained an empirical question of whether 
people would value preventing medication errors which 
would have only the potential to cause harm differently to 
those which would cause actual harm.

Step 2: Two patient and public involvement (PPI) 
sessions were held; the first (n=3) to help refine the 
wording of the survey instructions and scenarios and the 
second (n=4) to identify the most appropriate type of 

Figure 1  Outline of the seven medication error scenarios.
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payment to use (ie, the payment vehicle)15 22 and identify 
the most appropriate way to ask the CV question (ie, the 
elicitation method).15 22 The PPI members suggested that 
a ‘donation to your local hospital trust’ was the preferable 
payment vehicle compared with additional tax contribu-
tions or a one-off payment. When exploring different 
elicitation methods, the PPI members found that asking 
an open-ended question, for example, ‘How much would 
you be willing to pay to prevent the medication error?’, 
was difficult to consider. Alternative approaches were 
presented, such as a payment card method23 (ie, a list of 
monetary amounts is presented and respondents select 
the amounts they are WTP) and an iterative bidding tech-
nique15 23 (ie, respondents are offered an initial monetary 
amount and, subject to the respondent’s WTP response, 
a follow-up amount is offered which is either lower or 
higher than the initial monetary amount.22 There was 
no strong preference from the PPI members for either 
method, thus, a version of the payment card method (the 
random card sort technique24 was chosen for the survey.

Step 3: The survey was then tested on a range of volun-
teers (n=14) with different occupations (eg, postgraduate 
students, pharmacists, clinicians and professional services 
staff) to ensure that the range of values presented in the 
random card sort was appropriate for the good being 
valued. The final range of values used in the survey was: 
£1, £5, £10, £25, £50, £75, £100, £150, £200, £300, £500, 
£750, £1000.

Step 4: The survey was further refined by adding a 
logic test (The logic test comprised of one question after 
each scenario was presented which asked respondents 
whether any harm is caused because of the medication 
error described in the scenario. Correct answers which 
passed the logic test were ‘no harm’ for scenarios 1–4, 
and ‘yes, harm caused’ for scenarios 5–7) after each 
scenario to ensure respondents understood whether 
actual harm was caused because of the medication error 
in each case. Respondents were then asked whether 
they would be willing to pay to prevent each medication 
error. Respondents who were unwilling to pay were asked 
to select their reason from a list of five possible options 
(see box 1) and had an opportunity to provide a free text 
response under ‘other’. The justifications selected for 
unwillingness to pay were used to categorise responses 
as either a protest response (ie, the respondent valued 
preventing the medication error but was unwilling to pay 
for another reason25 or a true zero valuation (ie, a reason 

indicating that a respondent truly did not value the inter-
vention). The options ‘Avoiding the medication mistake 
is valuable to me but it should be funded by existing 
government budgets’ and ‘I do not think donations to 
my local hospital trust should fund this’ were considered 
protests against the method of payment. The free-text 
responses were examined independently by two members 
of the research team (SRH and LV) who categorised each 
response as either a protest or a true zero. Where opin-
ions differed for response categorisation, a final decision 
was made via discussion between the two researchers and 
no third-party input was required.

Respondents who indicated WTP to prevent the medi-
cation error completed a random card sort in which 
monetary amounts were displayed randomly and respon-
dents would indicate whether they ‘would pay’, ‘would 
maybe pay’ or ‘would not pay’ each amount in turn. The 
random card sort was introduced to allow respondents to 
think through how they value preventing each medica-
tion error before being asked an open-ended question: 
‘What is the MAXIMUM value you would be willing to pay 
as a one-off donation to your local hospital trust to avoid 
the medication mistake?’. The respondent’s choices of 
monetary values that they were willing/not willing-to-pay 
during the random card sort were displayed when asking 
the open-ended question, to help guide the respondent 
to state their maximum WTP. The open-ended question 
allowed for greater sensitivity to individual WTP and 
provided continuous rather than interval data for analysis.

Step 5: An online pilot of the survey was conducted 
by Dynata to their UK panel in February 2020, which 
obtained responses from 166 respondents. Small changes 
were made to the scenario descriptions (ie, emphasising 
some text in bold and adding a clarification of the harm 
associated with each error in the scenario title) in response 
to the pilot, predominantly to improve the proportion of 
respondents passing the logic test. The fully developed 
survey was then finalised.

Patient and public involvement
As described above, two PPI sessions were held to inform 
the design of the CV survey.

Data collection
Dynata distributed the online survey to their UK panel on 2 
March 2020 and received all responses on 18 March 2020. 
The sample collected was representative of the adult UK 
public according to age, sex and occupational group. In 
addition to the WTP questions, demographic characteris-
tics were also collected (see table 1 for all characteristics 
collected). A required sample size of 502 was calculated 
following the sample size calculation recommended by 
Mitchell and Carson23 (see online supplemental mate-
rial B for full details of the sample size calculation). The 
sample size was inflated to account for the proportion of 
data that would not count towards analysis, using data on 
failed logic responses and protests from the soft launch, 
resulting in a desired sample size of 996.

Box 1  Reasons for unwillingness to pay

1.	 Avoiding the medication mistake is not valuable to me.
2.	 Avoiding the medication mistake is valuable to me but I can’t afford 

it.
3.	 I do not think donations to my local hospital trust should fund this.
4.	 Avoiding the medication mistake is valuable to me but it should be 

funded by existing government budgets.
5.	 Other.
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Table 1  Characteristics of full initial sample

Respondent 
characteristic

Initial sample (N=1001) UK national 
proportions†, %Frequency (%)

Sex

 � Male 498 (49.8) 48.7

 � Female 502 (50.1) 51.3

 � Prefer not to 
say

1 (0.1) –

Age

 � 18–24 153 (15.3) 14.8

 � 25–34 161 (16.1) 16.6

 � 35–44 170 (17.0) 17.3

 � 45–54 175 (17.5) 17.2

 � 55–64 156 (15.6) 14.6

 � 65+ 186 (18.6) 19.5

Region

 � England 852 (85.1) 84

 � Scotland 82 (8.2) 8.1

 � Wales 48 (4.8) 4.7

 � Northern 
Ireland

19 (1.9) 2.7

Occupational group‡

 � A 56 (5.6) 4

 � B 223 (22.3) 23

 � C1 288 (28.8) 28

 � C2 191 (19.1) 20

 � D 125 (12.5) 15

 � E 118 (11.8) 10

Marriage status

 � Married/
cohabiting

539 (53.8) 51.2

 � Single 340 (34.0) 34.4

 � Divorced/
widowed

121 (12.1) 14.4

 � Prefer not to 
say

1 (0.1) –

Employment status

 � Full time 378 (37.8) –

 � Part time 131 (13.1) –

 � Self employed 73 (7.3) –

 � Unemployed 117 (11.7) –

 � Retired 200 (20.0) –

 � Full-time 
student

58 (5.8) –

 � Part-time 
student

2 (0.2) –

 � Other 42 (4.2) –

Working in the health sector

 � Yes 113 (11.3) –

Continued

Respondent 
characteristic

Initial sample (N=1001) UK national 
proportions†, %Frequency (%)

 � No 669 (66.8) –

 � Not applicable 219 (21.9) –

Studying a health-related field

 � Yes 8 (0.8) –

 � No 52 (5.2) –

 � Not applicable 941 (94.0) –

Education

 � Degree 363 (36.3) –

 � Higher 
education 
below degree

114 (11.4) –

 � A-level 220 (22.0) –

 � GCSE A*-C 221 (22.1) –

 � GCSE D-G 47 (4.7) –

 � Foreign qual 2 (0.2) –

 � No formal 
qualifications

34 (3.4) –

Annual household income (£)

 � 0K–12K 110 (11.0) –

 � 12 K–20K 167 (16.7) –

 � 20K–30K 220 (22.0) –

 � 30K–40K 166 (16.6) –

 � 40K–50K 116 (11.6) –

 � 50K–70K 89 (8.9) –

 � 70K–100K 64 (6.4) –

 � 100K† 16 (1.6) –

 � Prefer not to 
say

40 (4.0) –

 � Unknown 13 (1.3) –

Known personal experience of a medication mistake

 � Experience 74 (7.4) –

 � No experience 880 (87.9) –

 � Unsure 47 (4.7) –

Harm suffered from the mistake

 � Harm 29 (39.2)* –

 � No harm 41 (55.4)* –

 � Unsure 4 (5.4)* –

Friend or family member known experience of a medication 
mistake

 � Experience 174 (17.4) –

 � No experience 729 (72.8%) –

 � Unsure 98 (9.8%) –

Harm suffered from the mistake

 � Harm 102 (58.6%)* –

 � No harm 51 (29.3%)* –

Table 1  Continued

Continued
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Data analysis
Survey data were analysed using statistical software STATA 
V.15.26 Descriptive statistics were conducted to calculate 
mean and median WTP. Protest responses were removed 
from the sample prior to analysis following conventional 
practice,27 so as not to downwardly bias WTP estimates. 
Base-case analysis also excluded responses which failed 
the logic test for each scenario. Sensitivity analyses were 
conducted to explore the impact on mean WTP from 
trimming the highest 1% of values and from including 
responses that failed the logic test.

Regression analysis was conducted to identify predictors 
of WTP. Due to a large proportion of zero values (from 
respondents who state unwillingness to pay) and a skewed 
data distribution, standard ordinary least squares estima-
tors would have provided biased and inconsistent esti-
mates.28 Two-part models have been recommended for 
continuous data with a spike at zero.29 A two-part model 
was employed in order to take account of the zero WTP 
values in the regression analysis.30 The two-part model 
used respondents’ WTP value for each scenario as the 
dependent variable (see online supplemental material C 
for details of predictor variables); logistic regression first 
modelled the probability of a respondent being willing to 
pay to avoid the medication error (ie, those unwilling to 
pay are allocated a WTP value of £0) and a linear regres-
sion (generalised linear model, GLM) modelled WTP 
value conditional on the respondent being willing to pay 
(ie, having a WTP value >£0).

A subgroup analysis was conducted which included 
respondents who failed the logic test for scenarios 1–4 
(ie, respondents who believed harm was caused by the 
medication errors which had no potential to cause harm 
and potential to cause harm) but also reported personal 
experience of a medication error. This subgroup anal-
ysis was prompted because a comparison of character-
istics between respondents who passed and failed logic 
tests showed that respondents failing the logic tests for 
scenarios 1–4 (There was no difference in medication 

error experience between those who passed and failed 
the logic test for scenarios 5–7) were more likely to report 
known experience of prior error. Therefore, the base-
case analysis for these scenarios was potentially biased 
towards individuals who had no known experience of a 
medication error.

RESULTS
In total, 1001 responses were received to the survey. 
Table 1 outlines the demographic characteristics of the 
full sample survey participants (see online supplemental 
table S1 for characteristics of the sample included in 
analysis for each scenario separately). Most of the sample 
had no known personal or familial experience of medica-
tion errors and did not work in the health sector. Similar 
proportions of respondents reported household incomes 
of less than £20 000 (28%) or greater than £40 000 (29%) 
and the largest proportion reported household incomes 
between £20 000 and £40 000 (39%).

Across the scenarios, 56%–88% of respondents passed 
the logic test and were included in the base-case anal-
ysis (see table  2). Fewer respondents passed the logic 
test for the potential harm scenarios than for the actual 
harm scenarios. Table  2 describes the number and 
type of response for each scenario. There was a similar 
proportion of protest responses across all scenarios in 
the base-case analysis (~45% of the sample); however, the 
proportion of respondents willing to pay to prevent the 
medication error increased between the potential and 
actual harm scenarios and increased as the severity of the 
ADE and medication error increased.

Both mean and median WTP were greater than zero 
(henceforth, ‘positive’) for all scenarios. The lower bound 
of the 95% CIs around mean WTP were substantially 
greater than zero for all scenarios, which suggests with 
confidence that true mean WTP is positive. Both mean 
and median WTP increase as severity of ADE increases 
and between potential and actual harm scenarios. Mean 
WTP ranged from £45 (95% CI £36 to £54) to prevent a 
medication error which causes no harm, to £278 (95% CI 
£200 to £355) to prevent a medication error which causes 
life-threatening actual harm (see table 3).

The 95% CIs were widest for the larger mean WTP 
values, which suggests the presence of outlier WTP values 
for the most severe actual ADE scenarios. The comparable 
95% CIs when the top 1% of WTP values were trimmed 
are substantially narrower, validating the theory that a few, 
large outliers in the base-case sample skewed the results. 
However, for the trimmed WTP sample, there is evidence 
that both mean and median WTP remain greater than 
zero (see table 3).

Including failed logic responses increased estimates of 
mean and median WTP for the no-harm and potential 
harm scenarios and reduced estimates for the actual harm 
scenarios (see table 3). This result is expected given that 
incorrect logic responses to the potential ADE scenarios 
anticipated harm from the medication error, and vice 

Respondent 
characteristic

Initial sample (N=1001) UK national 
proportions†, %Frequency (%)

 � Unsure 21 (12.1%)* –

*% of those reporting personal/familial experience of medication 
mistake
†National proportions reported where available. Marriage status for 
England and Wales only
‡Occupational groups: A=Higher managerial, administrative and 
professional, B=Intermediate managerial, administrative and 
professional, C1=Supervisory, clerical and junior managerial, 
administrative and professional, C2=Skilled manual workers, 
D=Semi-skilled and unskilled manual workers, E=State pensioners, 
casual and lowest grade workers, unemployed with state benefits 
only.
GCSE, General Certificate of Secondary Education.

Table 1  Continued
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versa for the actual harm ADE. It is logical that respon-
dents anticipating harm from the medication error in the 
potential harm scenarios may have been willing to pay 
more than those correctly anticipating no harm occur-
ring. The converse would be true for the actual harm 
ADEs.

Regression analysis
The base-case regression analysis results are reported in 
table 4. The logit columns of table 4 report the odds of 
a respondent being willing to pay to prevent the medica-
tion error in each scenario and the GLM columns report 
the impact of each predictor variable on the WTP amount 

offered, conditional on the respondent being willing to 
pay to prevent the medication error.

Factors predicting likelihood of WTP
In the base-case analysis, there is evidence that having a 
family member who had experienced a medication error 
increased respondents’ likelihood of paying to prevent a 
potentially harmful medication error (OR 2.5–3, p<0.05), 
as did having an annual household income greater than 
£40 000 compared with between £20 000 and £40 000 
(OR: 2, p<0.05). Table 4 also demonstrates evidence that 
being male (p<0.01), working or studying in a non-health 
sector field (p<0.05), being married (p<0.05), and having 

Table 2  Initial sample and unwillingness-to-pay (WTP) responses

Scenarios

No 
potential 
for harm

Potential 
harm
(mild)

Potential harm 
(moderate)

Potential 
harm
(severe)

Actual 
harm
(mild)

Actual harm 
(moderate)

Actual harm 
(severe)

Initial sample (N) 1001 1001 1001 1001 1001 1001 1001

No passing logic test 
(%)

867
(86.6)

616
(61.5)

568
(56.7)

565
(56.4)

787
(78.6)

865
(86.4)

885
(88.4)

No of protest-zero 
WTP responses*

344 277 274 266 358 383 379

No of positive WTP 
responses*

284 199 192 209 336 387 422

No of true zero WTP 
responses*

239 140 102 90 93 95 84

No excluded for 
other reasons, for 
example, clear 
misunderstanding 
of WTP question or 
scenario description

10 8 6 6 8 14 0

Reasons for unwillingness to pay (N)†

Avoiding the 
medication mistake is 
not valuable to me

120 46 23 20 17 9 6

Avoiding the 
medication mistake is 
valuable to me but I 
can’t afford it

92 84 73 64 68 77 66

I do not think 
donations to my local 
hospital trust should 
fund this

89 64 64 71 63 63 60

Avoiding the 
medication mistake is 
valuable to me but it 
should be funded by 
existing government 
budgets

243 198 194 181 277 296 292

Other 39 25 22 20 26 33 39

*Only respondents who pass logic test included in numbers
†Includes both protest-zero and true-zero responses of respondents who passed the logic test. Total number of participants included in the 
base case analysis for each scenario is calculated as the number passing the logic test minus the number of protest zero WTP responses, 
since protesters are removed from the sample prior to analysis
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higher education compared with standard qualifications 
(p<0.01) all increased the odds of being willing to pay 
to prevent a medication error for at least one scenario. 
However, evidence is not consistent across all scenarios. 
There is also evidence that having an annual household 
income of less than £20 000 compared with between £20 
000 and £40 000 decreased the odds of WTP a positive 
amount (OR 0.49–0.53, p<0.05).

Factors predicting a lower WTP amount
Respondents who are unemployed (p<0.05), unpaid 
workers (p<0.01), female (p<0.01) or unsure about their 
medication error experience (p<0.05) offered lower WTP 
amounts than their comparative respondents to prevent 
actual harmful errors (see table 4 for base factors). Those 
studying in a health-related field also offered less to 
prevent a mild, potentially harmful error (p<0.05).

Factors predicting a higher WTP amount
Having a family member who had experienced a medi-
cation error increased the WTP amount to prevent 
severely harmful errors (p<0.05) while young respon-
dents (compared with those aged 35–65) offered more to 
prevent errors which cause no, or potentially moderate, 
harm (p<0.05). Respondents with higher education 
(p<0.01) and annual household incomes above £40 000 
(p<0.01) were willing to pay higher amounts than their 
comparative respondents to prevent actual harmful 
errors. For most of the scenarios, there is no evidence that 
respondents with the lowest household incomes offered 
different WTP amounts to respondents in the mid-range 
household income category (£20 000–£40 000), except 

for preventing moderately harmful errors in which this 
group offered a higher WTP amount.

Subgroup analysis
The subgroup analysis is reported in online supple-
mental table S2. This analysis includes respondents who 
failed the logic test for the first four scenarios (in which 
failure was characterised by participants believing harm 
is caused in the four scenarios in which no ADE occurs) 
but reported personal experience of a medication error. 
There are very few changes to variables identified as 
predictors of likelihood or value of WTP between the 
base-case and subgroup analyses, apart from the impact 
of personal medication error experience and familial 
medication error experience. Online supplemental table 
S2 shows that in the no potential to cause harm and both 
potential for mild and moderate harm scenarios, known 
personal medication error experience increased the odds 
of WTP to prevent the medication error substantially (OR 
2.65–3.67; p<0.01).

The evidence of impact of known familial experience of 
a medication error is, however, reduced in the subgroup 
analysis compared with the base case; there is only 
evidence of an increase in odds of WTP for one scenario 
(potential for mild harm) compared with all three poten-
tial harm scenarios in the base case.

DISCUSSION
The results from this CV study suggest that the UK public 
value preventing medication errors, even in situations 
where no ADE occurred. However, a smaller proportion 

Table 3  Mean and median WTP for base-case and sensitivity analyses, GBP£

Scenarios No harm
Potential 
harm (mild)

Potential harm 
(moderate)

Potential 
harm
(severe)

Actual harm 
(mild)

Actual harm 
(moderate)

Actual harm 
(severe)

Base-case

 � Mean 45 53 72 96 115 153 278

 � (95% CI) (36 to 54) (37 to 69) (49 to 95) (70 to 123) (87 to 144) (121 to 185) (200 to 355)

 � Median 5 10 15 25 35 50 63

 � (IQR) 0–50 0–50 0–75 0–100 0–100 0–150 0–200

Trimmed values

 � Mean 37 40 56 79 82 126 195

 � (95% CI) (31 to 44) (32 to 47) (43 to 69) (61 to 96) (70 to 95) (107 to 145) (163 to 227)

 � Median 5 10 15 25 30 50 55

 � (IQR) 0–50 0–50 0–75 0–100 5–100 10–125 10–200

Including failed logic responses

 � Mean 70 80 90 120 103 142 259

 � (95% CI) (57 to 82) (65 to 96) (74 to 106) (99 to 141) (80 to 127) (114 to 169) (188 to 330)

 � Median 10 20 25 35 25 50 50

 � (IQR) 0–75 0–75 0–100 1–100 0–100 0–123 0–200

WTP, willingness-to-pay.
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of respondents valued preventing medication errors 
which have no potential to cause an ADE (scenario 1: 
54%) compared with preventing errors which cause 
actual harm (scenarios 5–7: ~80%) and errors with poten-
tial to cause harm (scenarios 2–4: ~65%). This provides a 
degree of face validity to the study as it was expected that 
more respondents would value the prevention of errors 
that could cause harm than errors that are not associated 
with any harm to patients. Despite the lower proportion 
of respondents valuing errors causing no harm compared 
with preventing those resulting in ADEs, over half of the 
analytical sample did value the prevention of errors which 
had little to no likelihood of resulting in harm. This 
suggests that the UK public attribute, and positively value, 
non-health benefits from the prevention of medication 
errors, such as increased trust in healthcare provision. 
Thus, low-cost interventions that can prevent medica-
tion administration errors, regardless of the potential for 
harm prevented as a result, may still be efficient from a 
UK societal perspective due to the value placed on non-
health benefits associated with preventing medication 
errors.

The subgroup analysis results further substantiate this 
conclusion. This analysis was conducted after identifying 
evidence of a difference in known personal medication 
error experience between respondents who passed and 
those who failed the logic test for the first four scenarios 
(ie, those in which no ADE occurs as a results of the medi-
cation error). It is assumed that individuals who have expe-
rienced a medication error personally are more informed 
about the impacts of such errors than individuals who 
have no personal experience. The failures in the logic 
test could be due to misunderstanding the question or 
misreading the scenarios, however, the significant differ-
ence between passes and failures characterised by individ-
uals with experience in medication errors suggests that 
these respondents are aware of harms caused to patients 
from medication errors, regardless of whether an ADE 
occurs. One explanation could be that respondents who 
have experienced medication errors personally encoun-
tered non-health-related harms as a result. To explore 
this theory, respondents who failed the logic test for the 
first four scenarios and reported personal experience of 
a medication error were included in an additional regres-
sion analysis (all other logic failures remained excluded). 
This additional analysis demonstrated that personal 
medication error experience increased the likelihood of 
a respondent being willing to pay to prevent medication 
errors in the scenarios in which no actual ADE occurs as 
a result. These results further support a theory that those 
with personal medication error experience perceive 
non-health-related benefits from preventing medication 
errors as those individuals are more likely to value error 
prevention than individuals without similar experience in 
situations where errors do not result in an ADE.

Several other predictors of WTP were identified in 
the base-case regression analysis; however, these were 
not consistent across all scenarios, suggesting that the 

respondent characteristics examined in our analysis did 
not largely drive decisions on WTP. There may be other 
respondent characteristics that predict WTP to prevent 
medication administration errors that were not analysed 
in this study due to limitations in our data collection, 
such as participants’ medication regimes, however, it was 
beyond the scope of our survey to collect this information. 
One consistent predictor of WTP was household income; 
there was evidence that respondents in the highest 
household income group (over £40 000 annually) were 
consistently either more willing to pay to prevent medica-
tion errors or offer a higher WTP value for all scenarios 
except the ‘no harm’ scenario. Conversely, respondents 
in the lowest household income group (less than £20 000 
annually) were less likely to pay to prevent the medica-
tion errors, although the evidence for this was inconsis-
tent (only scenarios 1 and 3). The link between ability 
to pay and WTP is expected in CV studies as the greater 
an individual’s ability to pay, the greater both their like-
lihood of WTP and the value offered can be. Therefore, 
this finding indicates theoretical validity of the survey.31–33

Although the survey produced skewed data, which is 
common in CV surveys,34 with a substantial proportion 
of zeros, mean and median WTP were consistently and 
confidently positive across all scenarios. Trimming the 
top 1% of values to remove any potential outliers did not 
impact median WTP and mean WTP was reduced slightly, 
however, CIs remained substantially greater than zero. 
The findings of this study, with regard to the UK public 
valuing the prevention of medication errors, are consid-
ered robust.

The CV survey design and development adhered to 
internationally recognised methodological standards35 36 
and the study sought to seek the views of a representative 
sample of the UK public. Thorough pilot testing allowed 
us to refine and simplify the survey. Furthermore, recent 
literature has reported that the random card sort tech-
nique, which was used in this survey, may produce more 
valid responses than the standard payment card method.37 
Thus, the choice of this elicitation method over the stan-
dard payment card method adds to the validity of the 
results. In addition, asking open-ended questions without 
any context has been demonstrated to be cognitively 
burdensome15 and has potential to result in large propor-
tions of non-responses, zero responses and outliers.23 
Therefore, conducting the random card sort task prior 
to asking the open-ended question was intended to mini-
mise some of these biases while enabling more granular 
WTP responses from the open-ended question compared 
with responses from the random card sort task alone. 
However, the findings of our study should be interpreted 
in the light of some limitations.

Potential biases may have been introduced from 
respondents’ interpretation of scenarios relating to 
details that were not included in the scenarios such as the 
duration of symptoms or likelihood of ADE occurrence. 
The heterogeneity of WTP responses could be explained 
by different interpretations of how long symptoms would 
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last or the probability of symptoms occurring, and the 
extent of the negative impact the medication errors could 
have on patient well-being. Additionally, the construc-
tion of the survey itself may have introduced bias from 
the order in which scenarios were presented38 and the 
payment vehicle used.23 39 The scenarios were presented 
in the same order to each participant (no potential for 
harm, potential harm increasing in severity, then actual 
harm increasing in severity) and there were some objec-
tions to the payment vehicle from respondents, although 
these responses were removed from the analysis as protest 
zeros. Both the order of the scenarios presented, and the 
payment vehicle, were tested in PPI sessions and the final 
decisions based on feedback from the public representa-
tives’ feedback. The use of online survey panels may have 
limited the findings of our study by excluding members 
of the public who have not joined the market research 
panel used by Dynata to recruit respondents. In addition, 
the survey was not available to individuals without access 
to the internet. There may be differences in the charac-
teristics of individuals on either side of the digital divide, 
thus, potentially biasing the results against those unable 
to participate due to access limitations.

CONCLUSION
This study has identified that the UK public value 
preventing medication errors, even in instances where 
no harm occurs. The value placed on preventing medica-
tion errors increases as the level of harm occurring due 
to error increases. Individuals with higher household 
income are more likely to be WTP to prevent a medica-
tion error and will offer greater amounts than individuals 
with lower incomes and known personal experience of 
a medication error had an impact on respondents’ WTP 
to prevent medication errors in a subgroup analysis. 
Other factors predict increased likelihood and/or higher 
value of WTP (ie, higher education, being male, working 
or studying in a non-health sector field, being married, 
having family medication error experience, and being 
aged <35 years) however, these are not consistent across 
all scenarios. Alternatively, several factors predicted lower 
WTP offers, that is, unemployment or being in unpaid 
work, being female, studying in a health-related field and 
being unsure about medication error experience. Simi-
larly, these factors were inconsistent predictors across all 
scenarios. Sensitivity analysis did not alter median WTP 
substantially and mean values were reduced when data 
were trimmed and outliers removed. Mean WTP and 
95% CIs remained substantially greater than zero in all 
sensitivity analyses, therefore, our conclusions regarding 
the value placed on preventing medication errors remain 
and the findings of this study provide reliable informa-
tion on the value to the UK public of preventing medica-
tion errors.

This study has potential to impact future practice in 
medication administration in hospitals in the UK as the 
WTP findings from this study can be used to carry-out a 

cost–benefit analysis34 to explore the net monetary bene-
fits of interventions to prevent medication errors in hospi-
tals. The cost–benefit analysis could inform policy-makers’ 
decisions regarding implementation of medication-error 
prevention interventions.
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