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ARTICLE INFO ABSTRACT

Keywords: This study aimed to identify mothers’ preferences and willingness-to-pay (WTP) for human papillomavirus (HPV)

HPV_ vaccines (in this case, bivalent and quadrivalent) in Iran. We used a discrete choice experiment (DCE) method to

Vaccine ) present mothers with choices between two hypothetical profiles of vaccines, described by combinations of five

x]/)\/lisﬁir;;:;(_’tlz;z;perlment attributes, each with two or three levels. We analyzed the DCE results using conditional logistic regression and

Iran measured WTP estimates for each attribute. Our response rate was 53.96%, while the completion rate for
questioner was 93.57%. We identified protection against cervical cancer, protection against genital warts, pro-
tection duration, serious side effects, and cost to influence mothers’ preferences for HPV vaccination. The relative
importance for serious side effects was the highest among all attributes. Mothers’ WTP for bivalent and quad-
rivalent HPV vaccines was in US $ —432 (US $1 = IRR 42,000) and US $ 380, respectively. Quadrivalent
vaccination could be the most suitable candidate for implementing the national immunization schedule. The
reason is that mothers express more WTP for the quadrivalent vaccine than bivalent due to its protection against
genital warts.

worldwide, with an estimated 569,847 new cases and 311,365 deaths in
2018 (Arbyn et al., 2020). Of these deaths, almost 90% occurs in low-

1. Introduction

Human papillomavirus (HPV), with a global prevalence estimated at
11.7%, is one of the most common sexually transmitted infections
worldwide (Serrano et al., 2018). HPV infects almost 80% of women in
their lifetime (Organization, 2020). Moreover, its prevalence has been
reported 9.3% among females in the Eastern Mediterranean Region
(EMR) (Farahmand et al., 2019), while its prevalence was estimated to
be around 9.4% (Malary et al., 2016) among females in Iran, the third
most populous country in this region. Approximately 70% of cervical
cancers originate from high-risk types of persistent HPV infections, i.e.
HPV typel6, and 18 (Crosbie et al., 2013).

Cervical cancer is the fourth most common cancer among women

and middle-income countries (LMICs) (Organization, 2019). The age-
standardized incidence rate (ASR) and mortality rates of cervical can-
cer in Iran is estimated to be around 2.2 and 1.2 per 100,000 females,
respectively, in 2018. (Arbyn et al., 2020) While these rates are lower
than in many other countries, the incidence rate is predicted to increase
to 2040. By the highest assumption (i.e. 5% annual change), we may
have 475% excess in the number of cervical cancer per year in Iran
(Cancer).

Cervical cancer is mainly prevented by HPV vaccination or early
detection and treatment of precancerous lesions (Organization, 2018).
HPV immunization can also prevent up to almost 70% of all cervical
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cancers. In Iran, two accessible types, including bivalent and quadri-
valent, exist among the three available methods of HPV vaccination. The
bivalent vaccine prevents HPV16, 18, while the quadrivalent vaccine
prevents HPV6 and 11, associated with the development of genital warts
(Hoz Restrepo et al., 2018).

The HPV vaccine is cost-effective in many countries. Ninety-six
countries have applied the HPV vaccine into their national immuniza-
tion curriculum. (SAGE, 2019) Nevertheless, most EMR countries have
not incorporated HPV into their vaccination program (Division, 2018).
Various studies have not shown the cost-effectiveness of the HPV vac-
cine in Iran yet, which is why perhaps the national program vaccination
of Iran does not include HPV (Khatibi et al., 2014; Yaghoubi et al.,
2018). Although cost-effective analysis (CEA) is helpful to decide the
inclusion of a vaccine into a country’s national vaccination program, the
CEA studies do not take into account the preferences of individuals,
which might be different from policymakers. In addition, it is necessary
to bring the non-medical and societal impact of the HPV vaccine into
consideration in these studies (Park et al., 2018) when deciding to
include them in the national immunization program in any country. This
study aimed to investigate mothers’ preferences and their willingness-
to-pay (WTP) for the HPV vaccines for their girls by using a discrete
choice experiment (DCE). Our findings will provide, we envisage,
insight and valuable evidence regarding HPV vaccination for policy-
makers in Iran and perhaps similar settings.

2. Methods

We conducted a DCE study to identify mothers’ preferences and
WTP. Widely used in health economics, DCEs is a method to elicit in-
dividuals’ preferences and WTP by observing their selections within
hypothetical choice sets. The choice sets can be described by two or
more alternatives, which can vary in attribute levels. Individuals have to
indicate the option they like the most (Ryan et al., 2007). Our study had
the following steps: 1) Identification of attributes and attribute levels, 2)
Experimental design, 3) Participants and data collection and 4) Data
analysis.

2.1. Identification of attributes and attribute levels

We identified the relevant attributes for DCE by a literature review
on the HPV vaccine and DCE (Asiedu et al., 2015; Assefa, 2017; Brown
et al., 2010, 2014; de Bekker-Grob and Chorus, 2013; de Bekker-Grob
et al., 2010; Hofman et al., 2014a, 2014b; Ngorsuraches et al., 2015b;
Oteng et al., 2011; Stockwell et al., 2011). We included 14 articles from
Hong Kong, America, Netherlands, Thailand, Vietnam, Ethiopia, and
Canada in this study. The research team refined and discussed a list of
possible vaccine attributes. We evaluated fourteen attributes by online
interviews with relevant experts, including medical staff, policymakers,
oncologists, epidemiologists, virologists, pharmacies, economics, and
statisticians (n = 9). We also established the final sets of attributes
through the expert panel: literature reviews and experts’ consultation
assigned attribute levels. There are two official and one free-market
exchange rates for US$ in Iran. Government supports the vaccine by
subsidy and pays the lowest (government rate, US $1 = IRR 42,000). At
the same time, people’s monthly income needs to be converted by free-
market rate (the US $1 = IRR 124,500) at the time of data collection.

Table 1
Attributes and levels for the HPV vaccine.

Attribute Level

Protection against cervical cancer
Protection against genital warts
Protection duration 6,25, 100 (year)

Serious side effects 1:750,000, 1:150.000, 1:30,000
Cost 0, 95, 167 ($ US)

50, 70, 90 (%)
0, 90 (%)
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Tablel presents the attributes and the levels used in this study (US $1 =
IRR 42,000).

2.2. Experimental design

Five attributes and their corresponding levels resulted in 162 profiles
(four attributes at three levels and one attribute at two levels = 81*2),
and a total of 13,041 possible pairwise choices ((161*162)/2) in a
complete factorial design. Since it is not feasible to present a single in-
dividual with all these scenarios, we created a D-optimal fractional
factorial in SAS 9.4 using %mktruns, %mbktex, %mktlab, %choiceff and
%mktdups macros to estimate the main effects. It jointly maximizes the
principles of orthogonality, level balance, minimal overlap, and utility
(Kuhfeld, 2003). The final design consisted of 36 choice sets divided into
four blocks of 9 choice pairs and allocated each participant to one of the
four blocks randomly (%mktblock). To test respondents’ understanding
of DCE choice sets within each block, one choice set was a dominant
option. In this specially designed choice set, one vaccine option was
better than the other unambiguously. For those who failed in the ra-
tionality tests, we excluded their data from the final analysis. Table 2
shows an example of a choice set.

2.3. Participants and data collection

Our study participants were mothers who had at least one 9-14-year-
old daughter. We used a consecutive sampling to recruit our partici-
pants, five hospitals (two general and three specialty hospitals) affiliated
with the Tehran University of Medical Sciences (TUMS) in the megacity
of Tehran. We conducted face-to-face interviews in October and
November 2019. We determined the optimal sample size for the DCE by
several attributes and their levels. Studies review shows that the sample
sizes between 300 and 400 participants or up to 300 participants are
sufficient for reliable statistical analysis (Brown et al., 2014; Hofman
et al., 2014a). Therefore, we strived to collect at least 320 completed
questionnaires. In addition, we also obtained the DCE data through
socio-demographic information, participants’ knowledge of cervical
cancer, genital wart, and information related to vaccine HPV.

2.4. Data analysis

We used a conditional logit regression model to analyze mothers’
preferences and calculate the WTP value for each attribute level. We
defined the desirability of the HPV vaccine for mothers by a random
utility model expressed through the following equations:

V = B0 + 1 protection against cervical cancer_70% -+ B2 protection against
cervical ancer_90% + P3 protection against genital warts_90%+ p4 protection
duration_25 + B5 protection duration _100 + B6 serious side effects_1:150000
+ PB7 serious side effects_1:30000 + B8_ cost + € (@D)]

V represents the utility from each choice. p1 to p8 are coefficients of
the attributes indicating the relative weight that individuals place on
attribute levels. In this model, more preferred outcomes have higher
weights, and its sign indicates whether the attribute level has a positive
or negative effect on participants’ utility. Also, € is a random error term
that represents the unmeasured effects in participants’ preferences. The

Table 2

Sample of the choice set used in this study.
Vaccine B Vaccine A Attributes
70% 50% Protection against cervical cancer
0% 90% Protection against genital warts
25 year 100 year Protection duration
1:150000 1:150000 Serious side effects
Uss$o Us $ 167 Cost

Which vaccine do you prefer?
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choice data was dummy coded for all attributes, except for the cost,
which was entered into the model as a continuous variable. We assessed
the relative importance of each feature by part-worth utilities (Orme,
2010). The part-worth utility values or preference weights is a calcu-
lated preference weight for each attribute and its respective levels
(Hauber et al., 2016). A feature with a more significant difference be-
tween its lowest level part-worth and its highest level part-worth has
greater relative importance in the mothers’ choice (Burnett et al., 2012;
Pickard et al., 2018) (Eq. (2)).

Relative importance of attributes % = (Maximum part-worth attribute level —
Minimum part-worth attribute level)/Z (Maximum part-worth attribute level —
Minimum part-worth attribute level) (2)

Additionally, WTP values are calculated by dividing each attribute
levels coefficient into the price attribute (Eq. (3)) (Ryan et al., 2012).

WTP = fin/fprice 3)

We conducted a sensitivity analysis by including participants who
failed the rationality tests and the conditional logistic regression anal-
ysis using the SAS 9.4 software Proc Logistic function.

3. Results

This study revealed the mother’s preferences and WTP to the HPV
vaccine in Iran. All vaccination attributes identified to influence
mother’s preferences for HPV vaccination. The serious side effects were
the most important attributes. The mothers’ WTP for the bivalent and
quadrivalent HPV vaccines were at US $ —432 and the US $ 380,
respectively. In this section, we first present characteristics of re-
spondents, then preferences for vaccine attributes and relative impor-
tance of attributes, and finally WTP for HPV vaccine.

3.1. Characteristics of respondents

The response rate was 306/567 (53.96%). A total of 327 participants
completed the questionnaire, of whom 21 were excluded due to incor-
rect responses to the choice set for the rationality test. Therefore, the
final sample included 306 participants, and the completion rate was
93.57%.

The mothers’ demographic characteristics are in Table 3. 67% of
respondents were between 31 and 40 years, 41% had a diploma, 97%
were married and housewife (88%). Most participants reported their
monthly income less than US $ 321(US $1 = IRR 124,500, based on free-
market exchange rate). 57% of mothers refused to use HPV vaccination
for their daughters in response to the open question regarding selecting
HPV vaccine.

3.2. Preferences for vaccine attributes

Results from the conditional logit regression estimation are in
Table 4. All vaccination characteristics influence mothers’ preferences
for HPV vaccination (P < 0.05). The positive sign of coefficients pro-
tection duration, protection against cervical cancer and protection
against genital warts indicated that mothers preferred an HPV vacci-
nation due to a more extended protection duration and expected a
higher level of protection. In addition, serious side effects and cost co-
efficient were both adverse, demonstrating that mothers preferred to
choose a vaccine with lower serious side effects and cost. Our condi-
tional logit regression had a pseudo R2 of 0.1727, which indicates that
the model is acceptable. We performed a sensitivity analysis, including
mothers who failed the rationality tests, and we did not observe a sig-
nificant impact.

Preventive Medicine Reports 23 (2021) 101438

Table 3

Characteristics of respondents (n = 306).
Variables N (%)
Age (y)
20-30 37 (12.1)
31-40 206 (67.3)
41-50 58 (19)
51-60 5(1.6)
Marital status
Married 296 (96.7)
Widowed/Divorced/Separated 10 (3.3)
Education
Elementary education < 5 years 52 (17)
Secondary education < 8 years 62 (20.3)
High school diploma < 12 years 134 (43.8)
University education 58 (18.9)
Employment status
Civil servant 20 (6.5)
Private firm 17 (5.6)
Homemaker 269 (87.9)
Monthly household income, US $
>80 69 (22.6)
80-161 120 (39.2)
161-321 91 (29.7)
321-562 17 (5.6)
562> 9 (2.9)
Family size
<4 208 (68)
>5 98 (32)
Head of household
Yes 15 (4.9)
No 291 (95.1)

Table 4
Coefficients from conditional logit vaccine preference model.

Attribute Coefficient P value  Odd 95% confidence
Ratio interval

Protection against

cervical cancer
70% 0.3986 <0.001 1.49 1.27-1.73
90% 0.596 <0.001 1.81 1.47-2.23
Protection against

genital warts
90% 0.9179 <0.001  2.50 2.24-2.79
Protection duration
25 year 0.508 <0.001 1.66 1.42-1.94
100 year 0.8272 <0.001 2.28 1.92-2.71
Serious side effects <0.001
1:150000 — 0.7079 <0.001  0.49 0.42-0.57
1:30000 — 1.3946 <0.001 0.24 0.20-0.29
Cost —0.00113 0.033 0.99 0.99-1

3.3. The relative importance of attributes

Importance scores represent the relative weight that an attribute had
on mothers’ choice. After serious side effects, which were the most
important attributes, protection against genital warts, protection dura-
tion, protection against cervical cancer, and cost are in the following
categories. Fig. 1 shows the relative importance of attributes.

3.4. Willingness to pay

Table 5 shows the WTP for attributes of HPV vaccines. Mothers” WTP
was US $1234 (US $1 = IRR 42000) to avoid serious side effects from
getting vaccinated. On the other hand, they were willing to pay the US $
527 and the US $ 812 for protection against getting cervical cancer and
genital warts, respectively. Table 6 shows the WTP for bivalent and
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cost H=——r———|
Serious side effects —
Protection duration _
protection against genital warts —
Protection against cervical cancer s E—
5 0 5 10 15 20 25 30 35 40 45

Fig. 1. Relative importance of attributes.

Table 5
WTP for the attributes of HPV vaccine.

Attribute Coefficient Average WTP, US $
Protection against cervical cancer 0.596 527.43
Protection against genital warts 0.9179 812.3

Protection duration 0.8272 732.03

Serious side effects 1.3946 —1234.15

Table 6
WTP for bivalent and quadrivalent vaccines.

WTP for bivalent
vaccine, US $

Attribute WTP for quadrivalent

vaccine, US $

Protection against cervical 352.74 352.74
cancer (70%)

Protection against genital 0 812.3
warts (90%)

Protection duration (25 449.55 449.55
year)

Serious side effects —1234.15 —1234.15
(1:30000)

Total WTP —431.85 380.44

quadrivalent HPV vaccines. We obtained the attribute levels of vaccines
from literature reviews (Brown et al., 2014; Wong et al., 2018), Centers
for Disease Control and Prevention (CDC) (Prevention, Accessed [June
2020]) and consultation with an expert to estimate the WTP for both
vaccines. The results showed that mothers’ WTP for the bivalent and
quadrivalent HPV vaccines were at the US $ —432 and the US $ 380,
respectively.

4. Discussion

This study elicited mothers’ preferences and WTP to vaccinate their
9-14-year-old daughters against HPV in Iran using the discrete choice
experiment (DCE) method. Mothers prefer vaccines with fewer serious
side effects and cost and higher vaccine protection. Our findings
revealed that while serious side effects have the highest impact on the
mothers’ preference for getting HPV vaccines, protection against genital
warts and protection duration is also influential. Our results are similar
to the experience in Hong Kong (Wong et al., 2018), which suggest that
serious side effects compared to other vaccine characteristics are the
most important issues for policymakers to decide about vaccinations.
According to the coefficient strengths, mothers weighted protection
against genital warts more than protection against cervical cancer (0.25
VS 0.16). It might be due to the low incidence of cervical cancer in Iran.
Over half of our study participants were unsure about HPV vaccines,

which might cause vaccines’ side effects (Chan et al., 2012) and their
cultural and religious boundaries. In contrary, studies in Vietnam and
Thailand showed that most participants were willing to get the HPV
vaccine, which might result from the high incidence of cervical cancer in
those countries (Ngorsuraches et al., 2015a; Tran et al., 2018).

Willingness to pay for the quadrivalent vaccine was US$ 380 in Iran,
while it was US$ 684 in Thailand and US$758 in Chile (Cerda et al.,
2013; Ngorsuraches et al., 2015a). The calculated WTP assists in
determining perceived vaccination value among mothers. Lack of
mothers’ WTP for the bivalent vaccine (US $ — 432) may be related to
the generally low incidence of cervical cancer in Iran, lack of awareness
and weak attitude towards the importance of prevention, as well as
religious and cultural barriers to effective communications of sexually
related diseases in families. The fragile economic situation might have
also reduced mothers’ priority to pay for the bivalent vaccine (Reza and
Abdi Zhaleh, 2017). Our findings might change as a result of campaigns
to increase mothers’ motivation. WTP for the quadrivalent vaccine was
US $ 380, which suggests that protection against genital warts is
important, and mothers prefer to pay for having additional protection.
The mean maternal WTP for the quadrivalent HPV vaccine was high
compared to its current price in Iran, reflecting people’s fear of genital
wart. Our findings are consistent with those of Thailand and The United
States (Brown et al., 2014; Ngorsuraches et al., 2015b).

Despite the substantial effort and the heated debate to include the
HPV vaccine in the national immunization program in Iran, current
evidence shows that the vaccine is not cost-effective 13,14. Knowing
people’s preference regarding vaccination, including concerns about the
serious side effects and people’s desire for quadrivalent over bivalent
vaccine and WTP for vaccination, might help policymakers take public
demand into consideration when deciding about the HPV vaccine.

Despite its strengths, our study has some limitations. First, we used
the multinomial logit model, which does not allow interaction between
socio-economic characteristics and attributes of the alternatives (Boyle
et al.,, 2017). Second, our study participants were mothers. However,
decision-making about girl’s vaccinations may be also influenced by
fathers or other family members. Finally, the samples in our study only
consist of mothers from the capital city of Tehran, which is overall more
affluent than other cities. As a result, our findings may overestimate the
acceptance, preference, and WTP for the HPV vaccine and might be
nationally non-representative. Despite these limitations, our study offers
substantial evidence for policymakers about the preferences and the
monetary value placed on HPV vaccines. Our research presents empir-
ical evidence in specific cases, where CEA does not provide appropriate
answers. Finally, WTP can benefit from cost-benefit analysis by national
HPV vaccination programs (Buchanan, 2015).
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5. Conclusions

Our study revealed that serious side effects are the most important
attribute in determining the acceptability of HPV vaccines in Iran.
Mothers express more WTP for the quadrivalent vaccine compared to
bivalent due to its protection against genital warts. Successful imple-
mentation of HPV vaccination within the national programs would
require adequate consideration of people’s preferences. While the
Ministry of Health and Medical Education of Iran is deciding to include
appropriate HPV vaccination in the national curriculum, understanding
and concerning public preference is crucial in determining such
decisions.
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