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Abstract

Background Hepatitis Bimmunoprophylaxis reduces the rate of mother-to-child transmission of hepatitis B

virus infection and has effectively reduced the global burden of the hepatitis B virus infection. However, the cost
of hepatitis Bimmunoglobulin could be prohibitive hampering adequate utilization in pregnancy and childbirth.
Cost may affect pregnant women's willingness to pay (WTP) for the immunoglobulin. The WTP for hepatitis B
immunoglobulin has not been critically studied in Enugu, Nigeria. The objective of the study was to determine the
willingness of pregnant women to pay for hepatitis B immunoglobulin and to identify the predictors of the level of
WTP among pregnant women in Enugu, Nigeria.

Methods A cross-sectional study that involved 379 pregnant women who were selected through a multi-stage
sampling technique from the health facilities in Enugu between March and November 2019 was conducted. A
structured pre-tested interviewer-administered questionnaire was used for data collection. The contingent valuation
technique was utilized for eliciting values attached to hepatitis Bimmunoglobulin by the pregnant women while the
bidding game technique was used to determine the maximum amounts the participants were willing to pay. Data
were analyzed using SPSS version 23. A p-value of 0.05 was regarded as significant.

Results Most respondents (86.2%) were willing to pay for the hepatitis B immunoglobulin. The mean maximum
amount of WTP was ¥23178.34 (62.64 USD). The price of hepatitis Bimmunoglobulin (48.8%) was a major hindrance
to WTP and 36.9% of the respondents believed that the government should pay for the vaccines. Predictors of the
average WTP amount were the level of education (p=0.038, AOR=2.645 Cl: 1.055-6.630), participants'husbands’
occupation, and weekly expenditure on food items (P=0.041; AOR=3.828, Cl: 1.055-13.893).

Conclusions The rate of WTP for hepatitis B immunoglobulin was 86.2%, however, the mean WTP amount was far

below the market value of hepatitis B immunoglobulin. The major hindrance to WTP was the cost of the vaccine as
most participants believed that the vaccine should be administered freely and financed by the government and its
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agencies. The predictors of willingness to pay were the participant’s level of education, husband’s occupation and

weekly expenditure on food.
Trial registration Not applicable.
Highlights

Hepatitis B immunoprophylaxis reduces the rate of mother-to-child transmission of hepatitis B virus infection

remarkably.

The cost of the immunoglobulin could be prohibitive to adequate utilization in pregnancy and childbirth.
The willingness of pregnant women to pay for hepatitis B immunoglobulin can determine factors that affect

utilization.

The majority of the respondents (86.2%) in Enugu were willing to pay for the hepatitis B immunoglobulin.
The mean maximum amount the respondents were willing to pay was #23178.34 (62.64 USD) which was far
below the market value of hepatitis B immunoglobulin.

The price of hepatitis B immunoglobulin (48.8%) was a major hindrance to willingness to pay and 36.9% of
the respondents believed that the government should pay for the vaccine.

Predictors of the average willingness to pay amount were the level of education, participants’husbands’
occupation, and weekly expenditure on food items.

Keywords Hepatitis Bimmunoglobulin, Willingness-to-pay, Pregnant women, Enugu

Background

Hepatitis B virus (HBV) infection is an inflamma-
tory condition of the liver that runs a chronic cause in
humans. The disease in its chronic form leads to liver cir-
rhosis and primary liver cell carcinoma. Globally, about
2 billion people are infected and the disease was respon-
sible for the primary cause of 887,000 deaths in 2015 [1].
The prevalence of hepatitis B varies worldwide [2, 3]. The
prevalence was low, 0.1 -2% in countries like the United
States of America, Canada, Eastern Europe, Austra-
lia, and New Zealand; moderate, 3-5% in countries like
Japan, Central Asia, Middle East, South America and
Mediterranean countries; and high, 19-20% in countries
like China, Sub-Saharan African countries, and South
East Asia countries [3].

HBV is primarily transmitted sexually, and also via the
transplantation of organs, the exchange of body fluids
like blood and perinatally (during pregnancy and child-
birth). In the absence of immunoprophylaxis with hepa-
titis B immunoglobulin and hepatitis B vaccination at
birth and in the presence of a serologic marker for active
HBYV replication, hepatitis B e antigen (HBeAg), the rate
of chronic infection in the baby is 70-90% at 6 months
after birth [4, 5]. This risk of chronic infection is drasti-
cally reduced to 10 —40% when the mother has negative
HBeAg [6].

Currently, immunoprophylaxis is done with the combi-
nation of administration of hepatitis B immunoglobulin
(HBIG) within the first 24 h of birth and administration
of the three-dose series of hepatitis B vaccines. The effec-
tiveness of immunoprophylaxis is as high as 90-100% in
protection against acute and chronic HBV infection in
infants of mothers positive for both HBsAg and HBeAg
[7]. The provision of immunoprophylaxis to the newborn

at birth provides an excellent opportunity for the global
reduction of the burden of HBV infection [8]. HBIG is
a substance that is rich in antibodies against the hepati-
tis B virus and is prepared from human blood. It can be
administered to both pregnant mothers and newborns.
HBIG crosses the placental barrier easily to the baby to
help prevent prenatal HBV transmission and this form of
effect is expected to work best during the first trimester.

Welfare economics focuses on the optimal allocation
of scarce resources and goods and how these allocations
affect the social welfare of the individual. It studies how
income distribution affects the common good of people.
Welfare economics creates different models by assigning
units of welfare or utility to measure improvements of the
individual based on their scales. Different optimal states
of the economy in the forms of the allocation of resources
are evaluated and the best model that creates the highest
level of social satisfaction of consumers is chosen.

In other words, allocative efficiency is achieved when
models for allocating resources achieve the maximum
level of social welfare. At this point, the economy is said
to be functioning in a manner that further changes to
raise the feelings of well-being in one area would require
the lowering of the well-being of another individual. At
this point, Pareto optimality/efficiency is achieved. This
happens when the further possible allocation of resources
is impossible to reallocate resources to make any one
individual or preference criterion better off without mak-
ing at least one individual or preference criterion worse
off [9].

Utility is the perceived value of satisfaction a consumer
obtains from the consumption of a good or service. This
perceived value or satisfaction is intrinsic and it involves
the fact that the buyer feels that the amount of value/
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satisfaction he got from consuming a certain good or
service is at least equal to or greater than the funds used
to procure the good or service. The monetary equivalent
of this utility of consumption of the good and service is
assumed to have similar value to all consumers irrespec-
tive of how the money was obtained.

The cost of hepatitis B immunoglobulin may have
affected the proportion of pregnant women who will
administer this immunoglobulin to their newborn babies.
In addition, the cost is related to the willingness to pay
for this vaccine. The process of procuring this vaccine in
low- and middle-income countries has to be planned by
families and the current price of the vaccine is prohibi-
tive in Nigeria, #85,000 (USD230). Several studies in low-
and middle-income countries revealed low willingness
to Pay (WTP) for the HBIG. In a cross-sectional study in
Cameroun [10], only 11.5% were willing to pay for HBIG
out of 94.6% of the participants who agreed to vaccinate
their children. This poor willingness to pay has a lot of
negative implications on the ability of women to give this
immunoglobulin to their babies and this will ultimately
lead to increased mother-to-child transmission (MTCT)
of HBV in the population and the number of babies that
will come down with chronic hepatitis B infection and its
sequelae in the population.

Furthermore, most mothers are unaware of the cost
implications of this hepatitis B immunoglobulin mak-
ing it difficult for them to afford the money to procure
this vaccine when needed in their pregnancy [10]. Sec-
ondly, some mothers do not consider immunoprophy-
laxis with HBIG as better to no action due to so many
reasons which include poor knowledge of hepatitis B and
its preventive measures, religion, poverty, lack of educa-
tion, and unavailability of the vaccine among others [11].
In our environment, most mothers receive information
on hepatitis B immunoglobulin as emergencies, when the
need for the purchase of the vaccine arises. This creates
chaos during this very important moment as an immedi-
ate source of cash to purchase the expensive but impor-
tant medication is limited.

The review conducted suggested that works on this
subject (WTP for HBIG) especially as it concerns the
willingness to pay among pregnant mothers is scarce in
Nigeria and other Sub-Saharan African countries. This
limited information and knowledge gap on WTP studies
on hepatitis B immunoglobulin underscores the need for
this research. Scarce information on hepatitis B immuno-
globulin has made the government largely not involved
in making the procurement of this vaccine easy for preg-
nant mothers who need the immunoglobulin for their
babies. Unlike the other vaccines which are part of the
National Programme on Immunization (NPI) and given
to children free, this vaccine is not free and is very expen-
sive. The price of HBIG that could be easily affordable for
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pregnant mothers is also not explicitly known in studies
in Nigeria and many countries of the world [10, 12-15].

The objectives of the study were to determine the will-
ingness of pregnant women to pay for hepatitis B immu-
noglobulin in the Enugu metropolis and to identify the
predictors of the level of willingness to pay for hepatitis
B immunoglobulin among pregnant women in the Enugu
metropolis. This study is a key approach towards deter-
mining the value attached to hepatitis B immunoglobulin
by pregnant mothers in Enugu. This study will be key in
decision-making to efficiently allocate scarce resources
to the consumption of hepatitis B immunoglobulin. The
range and average maximum willingness to pay (WTP)
amount obtained in this study will help guide govern-
ments and organizations to efficiently allocate their
scarce resources towards the production of hepatitis B
immunoglobulin to make it affordable to pregnant moth-
ers when it is needed. And this will go a long way in the
reduction of the high global burden of hepatitis B virus
infection.

This information generated in this study will be useful
in justifying the need to subsidize this vaccine to make it
accessible to exposed babies like other forms of vaccina-
tion in the NPI schedule. The information obtained may
equally be utilized by private individuals, non-govern-
mental organizations, and governments to help in their
planning to strengthen increasing access to hepatitis B
immunoglobulin for babies of hepatitis B-positive moth-
ers and in policy formulation. The STROBE criteria were
utilized in the report of this manuscript [16].

Methods

Study design and setting

This study utilized a cross-sectional design and was con-
ducted between March and November 2019. The study
was carried out in public and private faith-based health-
care facilities in the Enugu metropolis, the capital city of
Enugu state. Enugu state covers a land area of approxi-
mately 8727.1km? and is located in the semi-tropical
rainforest of southern Nigeria, spreads towards the mid-
dle belt region of Nigeria [17]. The state is bounded by
six states with Anambra State on the west, Imo and Abia
States on the south, Kogi in the north and Benue states
and Ebonyi State on the east. There are 17 local govern-
ment centres and three major towns (Enugu metropolis,
Nsukka and Orji River) in the state. Subsistence farm-
ing and civil service are mainly practised in the rural and
urban centres respectively. The state is predominantly
inhabited by the Igbo tribe and the population is about
3.26 million [17].

The health facilities utilized in the conduct of the
research were primary (Uwani Health Centre and Pri-
mary Health Centre, Abakpa Nike, Enugu), secondary
(Poly Clinic and Mother of Christ) and tertiary (Enugu
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State University of Science and Technology Teaching
Hospital (ESUTTH), Parklane) health facilities all in the
Enugu metropolis. These healthcare facilities were pur-
posely selected from the list of all the maternity tertiary,
secondary, and primary health facilities in the Enugu
metropolis. The healthcare facilities were selected to
reflect the distribution of pregnant women in Enugu
State. They were also selected because they were known
to conduct maternity care services for pregnant women
in the three local governments in the Enugu metropolis.

Study design

Structured interviewer-administered questionnaires were
administered to get the appropriate data from systemati-
cally selected consenting respondents. Pregnant women
were drawn from antenatal clinics of the selected health-
care facilities in the Enugu metropolis.

Study population

All the pregnant women in the selected study sites in
the Enugu metropolis were eligible to be selected to par-
ticipate in the study. Pregnant women who gave their
written informed consent for this research from all the
selected hospitals were recruited for this study while
those who were not in the selected hospitals or that with-
held their consent for this study were excluded from this
study. Likewise, pregnant mothers with reduced mental
capacity to clearly understand questions in the question-
naire due to illness were equally excluded from this study.

Sampling and sample size calculation

Sampling technique

Multi-staged sampling technique was utilized in the
selection of the participants used in the study. At the
first level of sampling, a purposive sampling technique
was used to select healthcare facilities for this research.
The allocation of study participants to each study site
reflected a proportionate distribution of pregnant women
in the maternity health facilities in the Enugu metropolis.
An allocation of 35% of the questionnaires was given to
clients in the tertiary maternity institution, 20% in sec-
ondary healthcare facility and the remaining 45% in the
three selected primary healthcare centres.

At the second level of the sampling, one tertiary insti-
tution in the Enugu metropolis offering maternity ser-
vices was chosen by purposive sampling technique. Also,
one secondary healthcare facility was equally purposively
chosen. Lastly, two primary health centres were chosen
purposively from the sample frame of all the primary
health centres offering maternity services in the Enugu
metropolis. This purposive sampling technique was cho-
sen to make sure it was only busy maternity hospitals
where the majority of antenatal women in the Enugu
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metropolis go for maternity services were chosen for this
research.

At the third and last level of the sampling, a systematic
sampling technique was used to choose the participants
at the selected health facilities. This was carried out by
choosing consenting participants after determining the
number present in each antenatal clinic and developing a
sampling frame. The sampling frame was generated from
the number tally given to the pregnant women before
they started seeing their doctors and other health person-
nel. Where such was not possible, every other consenting
participant was selected from a particular health facility
until the number allotted for such facility was reached.
No participant was sampled more than once.

Sample size Estimation

The minimum sample size (n) was determined by using
the formula: [18] n=Z? pq/E?, where Z = coefficient of Z
statistics obtained from the standard normal distribution
table. Using a willingness to pay rate (p) of 91.6% for the
HPV vaccine for a similar study carried out in Onitsha,
Anambra state [19], at a confidence limit of 95%, and a
sampling error of 5%. The calculated sample size (n)
was 314. Assuming a non-response rate of 10% (31), the
minimum sample size was 345 female secondary school
teachers. This study was part of a bigger study whose
sample size was 368, this minimum sample size was used.

Data collection tools and technique

An interviewer-administered questionnaire using the exit
interview approach was utilized for data collection. The
participants were assisted by the research assistants to
complete the questionnaires. The questionnaires had 3
sections and each section was targeted at addressing each
of the research questions. They were designed based on
the objectives of the research. Validity testing (Content,
face, criterion, construct) was done by making sure that
many teachers thoroughly read the questionnaire. The
questionnaire was also given to selected clients to correct
noted gaps in the questionnaire. Also, the questionnaires
were pretested by initially administering 10% of the sam-
ple size of the questionnaire to the participants.

The first section contained questions on the socio-
demographic characteristics of the participants. This
section contained questions trying to ascertain the basic
demography of the participants like the age, educational
level, employment status or occupation of the partici-
pants and the husband’s marital status, etc. The second
section contained questions that tested the willingness
to pay for hepatitis B immunoglobulin among pregnant
women. The section had questions on the willingness to
pay for hepatitis B immunoglobulin by participants. It
had questions that determined the WTP of the partici-
pants and the maximum amounts they were willing to
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pay. It also had questions that elicited the participant’s
levels of constraints to pay for this vaccine. Lastly, the
third section contained questions on the household eco-
nomic status of the participants. These questions helped
to determine if the reasons for participant’s willingness
to pay matched their economic status and levels of con-
sumption of other goods.

The members of the research team were well trained
by the researchers on the method of data collection tech-
nique before the commencement of the research. Data
collection was commenced from the hospitals selected
for this study after approval by the Ethics Committee
of Enugu State University of Science and Technology
Teaching Hospital, Parklane, Enugu. Following individual
counselling well-structured interviewer-administered
questionnaires were given to selected consenting preg-
nant mothers for response and completion. The exit
interviewer-administered approach was adopted. The
questionnaires were given to the participants after they
had finished seeing their doctors for that day.

Willingness to pay among the participants was deter-
mined by using the contingent valuation approach
using a bidding game technique to estimate the maxi-
mum amount each participant was willing to pay for the
Hepatitis B immunoglobulin. A hypothetical scenario
describing hepatitis B immunoglobulin was created to
the participants. They were then iteratively asked to pro-
pose a price they were willing to pay for a dose of hepa-
titis B immunoglobulin if prescribed for their babies. The
prices they proposed were adjusted upwards or down-
wards based on their responses until they reached a point
where they were indifferent between buying the hepatitis
B immunoglobulin at that price and not buying it at all.
The participants essentially, “bid” until they found their
maximum WTP. The efficiency of the bidding game in
eliciting WTP was increased by repeated questions that
were put forward to the respondents. Respondents were
iteratively asked to state their maximum WTP. They were
first asked if they were willing to pay a certain amount for
the hepatitis B immunoglobulin. If the answer was ‘yes) a
higher amount for the hepatitis B immunoglobulin was
asked. The bidding game continued until the respondent
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said ‘no’ or from ‘no’ to ‘yes. This double-bound format
helped to overcome econometric precision which closed-
ended questions lose compared to open-ended questions
[20]. The flow chart is seen in Fig. 1.

Data analysis

Measurement of variables

The study examined dependent/outcome variables (aver-
age willingness-to-pay amount) and independent vari-
ables (socio-demographic characteristics of respondents,
socio-economic index of the respondents, total family
income (respondent’s husband income) and total family
expenses. The demographic characteristics of respon-
dents such as age, sex, class, family structure, and the
total number of persons in the household were analyzed.
Each respondent’s socioeconomic status was determined
using the ‘International Wealth Index Scale’ [21]. The
International Wealth Index (IWI) verifies about owner-
ship of some vital household properties (such as tele-
vision, refrigerator, car, etc.) to reflect the standard of
living of the household. It is an asset-based index that
measures household long-term economic status used
internationally in low- and middle-income countries. The
index measures the extent to which the household pos-
sesses basic assets, valued highly by people across the
world [21]. The wealth indexes are regarded as an effec-
tive long-term indicator of socioeconomic position, liv-
ing standard, or the material well-being of households
[22]. The index is easy to compute, has intuitive appeal,
and is widely used in household surveys in Demo-
graphic and Health surveys of developing countries and
United Nations International Children’s Emergency Fund
(UNICEF) Middle-income country surveys [21]. The
data is also shown to be more reliably measured than
those needed to compute the income and expenditure
of households especially where estimation of expendi-
tures among households is difficult to compute [23]. The
obtained values are regarded as relative wealth levels.
Most Wealth Index divides wealth distribution into quin-
tiles with the lowest 20% of the population defined as the
poor, and the upper 20% defined as the rich or the best of
the population [24].

Yes
Yes WTP — Maximum
/ #30000 _ WTP
Initial bidding No
. Yes
price 20000 —_ WP T > Maximum
10000 —_— wre
No
No

Fig. 1 Flowchart of how willingness to pay for hepatitis B immunoglobulin was measured during the survey bidding process
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The IWI formula was formed based on the data set
that was collected from 165 household surveys that were
conducted between 1996 and 2011 in 95 low and middle-
income countries involving 2.1 million households. The
possession of consumer durables, access to basic services,
and housing characteristics were entered into a princi-
pal component analysis (PCA), and asset weights were
derived and subsequently brought together and used to
generate an IWI formula [25, 26]. This formula was used
in getting the individual IWI of each participant. The
position of households on the IWTI scale from calculated
IWTI shows the extent to which the households or their
members own basic sets of assets that are valued highly
by people worldwide. The scale ranges from 0 to 100 as
shown in Table 1, where 0 indicates a household that
owns none of the consumer goods, with lowest quality of
housing, and has no connection to public utilities. Con-
versely, 100 means that the household owns all including
consumer durables, has the highest quality housing and
access to public utilities [21].

Statistical analysis

The data collected were entered and analyzed with Sta-
tistical Package for Social Sciences (SPSS) version 23.
Data were presented using tables, graphs, charts, etc. as
appropriate. Univariate statistics were used to analyze
quantitative and qualitative variables. Means and stan-
dard deviations were reported for numeric (quantitative)
variables while frequencies, percentages, and proportions
were used to report categorical variables. Bivariate sta-
tistical analysis was performed to determine the factors
that were significantly associated with WTP for hepati-
tis B immunoglobulin. The chi-square test was used to
establish an association of independent variables like
socioeconomic characteristics with willingness to pay
for hepatitis B immunoglobulin. Multivariate analysis
were done using Binary logistic and Tobit regression to
determine predictors of willingness to pay for the vac-
cine. Fisher’s exact test was applied where Chi-square
was not appropriate such as where >20% of the cells have
expected counts of less than 5 [27]. Statistical significance
was set at a p-value of less than 0.05 (p <0.05).

Table 1 Socio-economic status classification according to
international wealth index [21]

S/No International wealth index Classification
1 1-20 Poorest 20%
2 21-40 Second 20%
3 41-60 Middle 20%
4 61-80 Fourth 20%

5 81-100 Best-off 20%
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Ethical considerations

The study adhered strictly to the Declaration of Hel-
sinki. The ethical clearance certificate for this research
was obtained primarily from Enugu State University of
Science and Technology Teaching Hospital, Parklane,
Enugu. Also, clearance was obtained from the Ministry
of Health to cover other hospitals used for this study. A
written informed consent was read and signed by each
participant in the presence of the interviewer and a wit-
ness. Women below 18 years (minors) had their written
informed consent forms signed and granted by their par-
ents or legal guardians. The participants were assessed
for competency to give consent before they signed the
informed consent forms. This was done by making sure
they had full disclosure of information about the study,
they had the competency to make a decision based on
their choices, and that the choices that determined their
decisions were voluntary.

Exchange rate for calculation of costs
All calculations of costs were based on the exchange rate
of ¥370 for US$1 which was the average exchange rate of
the local currency in Nigeria for a United States of Amer-
ican Dollar within the time (between March to Novem-
ber 2019) the study was conducted.

Outcome measures

The primary outcome measure is the rate of willingness
to pay while the secondary outcome variables were the
maximum willingness to pay amounts (mean, median
and range) and the predictors of willingness to pay.

Results
A total of 379 participants were interviewed and all
the questionnaires (100%) were filled out and used for
analysis.

Socio-demographic characteristics of participants

The mean age of the participants was 28.84 +4.74years.
The majority of the participants were married (99.6%),
had tertiary education (64.4%), were Christians (97.1%),
and approximately half (45.6%) of the participants were
employed. Most of the husbands of the participants
had secondary education (51.7%) and their occupa-
tions were mostly professional/technical/managerial
jobs (28.5%) and sales/services jobs (35.4%). Only 3.2%
of the husbands were unemployed and therefore earned
approximately nothing monthly. The details of the socio-
demographic characteristics of the participants are
shown in Table 2.

Economic characteristics of participants
The participants were evenly distributed in the wealth
index strata with approximately 20% of the participants
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Table 2 Socio-demographic characteristics of participants Table 3 Economic characteristics of participants
Variable Subgroups Frequency Per Variables Subgroups Frequency Per-
cent (n=379) cent
Age groups <20 7 18 (%)
20-24 55 145 Wealth Index Poorest 78 206
25-29 155 409 Second 73 19.3
30-34 116 306 Middle 79 208
35-39 42 11.1 Fourth 78 206
>39 4 1.1 best off 71 18.7
Level of No school 10 26 Wealth Indexin3  Poor 151 39.8
education  Primary 7 18 categories Middle 79 208
Secondary 118 31.1 Rich 149 393
Tertiary 244 64.4 Average monthly ~ None 121 319
Employed  No 206 544 income of partici-  10,000-50000 21 557
inthe last  ves 173 456 pants (K) >50,000 47 124
year Household <50,000 108 285
Occupation  None 148 39.1 monthly income  51,000-100,000 115 303
Professional/technical/managerial 88 232 (total) (N) 101,000-150,000 63 16.6
Clerical 51 135 151,000-200,000 31 82
Sales and services 54 14.2 >200,000 62 164
skilled manual workers 15 40 Weekly food 5000 and below 85 224
Unskilled manual worker 20 53 expenditure (N) 6000-10,000 150 396
Farming 3 0.3 11,000-15,000 44 116
Marital married 366 96.6 16,000-20,000 19 50
status separated 2 05 > 20,000 81 214
divorced 3 08 Annual non-food  <50,000 13 34
widowed 1 0.3 expenditure (R) 51,000-100,000 20 53
Single 7 18 101,000-150,000 25 6.6
Religion Christian 368 97.1 151,000-200,000 37 98
Moslem 3 08 > 200,000 284 74.9
African Traditional Religion 4 1.1 Monthly income 0 12 32
others 4 1.1 status of partici- 1-50000 153 404
Husband’s  no formal education 5 13 pant’s husbands 57 590-100,000 114 30.1
'ec‘l’e' Otf_ primary 18 47 101,000-150,000 37 938
education  secondary 103 272 151,000-200,000 26 69
tertiary 196 517 > 200,000 37 98
postgraduate 57 150 Exchange rate USD1 = 370
Husband's  professional/technical/managerial 112 29.6
occupation  clerical 60 158 ) )
sales and services 134 354 less per mogth. Table 3 Fhows the details of the economic
skilled manual % 6.9 characteristics of participants.
unskilled manual 35 9.2
agriculture 5 13 Participant’s willingness to pay (WTP) for hepatitis B
unemployed but worked in the last 5 13 Immunoglobulin
one year A large proportion of the participants (86.2%) demon-
unemployed but didn't work in the 2 05 strated a willingness to pay for hepatitis B immunoglob-
last year ulin as shown in Fig. 2. The majority of the participants

belonging to each wealth index category. Most of the
participants earned < #50,000 ($135.14) per month.
The majority of the participant’s families had a total
household income that was below #¥100,000 ($270.27)
per month. Most of the participants spent more than
§200,000 ($540.54) yearly on non-food items. Most of the
participant’s husbands earned #100,000 ($270.27) and

(93.1%) were willing to recommend the vaccine to their
close contacts. The modal maximum amount the partici-
pants were willing to pay was #5000 ($13.51) while the
majority of the participants (63.1%) were willing to pay
between ¥10,000 ($27.03) and lower. Most participants
(48.8%) identified cost as a hindrance to the maximum
amount to be paid while about 36.9% of the participants
believed that government should pay for the vaccines.
Other details are in Table 4.
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Willingness to Pay for hepatitis B
immunoglobulin

Fig. 2 The distribution of respondents who were willing to pay for hepatitis B immunoglobulin

Table 4 Participant’s willingness to pay for hepatitis B
Immunoglobulin
Variables

Frequency Percent
(n=379) (%)

Willing to recommend hepatitis
B immunoglobulin to contacts

Yes 353 93.1

No 26 6.9
Average (mean) maximum amount will-  23,178.34+38,503.830
ing to pay (¥)

Modal maximum WTP 5000.00

Median maximum WTP 5000.00

(Inter-quartile Range IR) 1000-30,000
Categories of maximum amount

willing to pay (¥)

10,000 and below 239 63.1
11,000-50,000 90 237
>50,000 50 132
Reason for degrees of willingnesstopay Yes % No %
Can't afford it 185 488 194 512
Believe the vaccine might cause chronic 0 0.0 379 1000
hepatitis

Leads to promiscuity 5 1.3 374 987

Believe the government should pay forthe 140 369 239 63.1
vaccine

Cultural reasons 3 08 376 992
Associated side effects 3 08 376 992
Ignorance 11 29 368 97.1

Exchange rate USD1 =370

Association of participant’s socio-demographic char-
acteristics and WTP for hepatitis B Immunoglobu-
lin Among all the sociodemographic variables, only the
educational status (X? = 7.710, p=0.021) of the partici-
pants was significantly associated with willingness to pay
for hepatitis B immunoglobulin. Details are in Table 5.

Association of economic characteristics of respon-
dents and their WTP for hepatitis B Immunoglobu-
lin The economic variable of the participants showed
that it was only the total annual amount spent on non-
food items (X* = 25.918, p=<0.001) was significantly
associated with willingness to pay for hepatitis B immu-
noglobulin. Details are shown in Table 6.

Association of respondent’s husband characteristics
and WTP for hepatitis BImmunoglobulin None of the
husband’s characteristics was significantly associated with
willingness to pay for hepatitis Bimmunoglobulin among
the respondents. Details are shown in Table 7.

Predictors of participant’s willingness to pay for hepa-
titis B immunoglobin: Participants with secondary edu-
cation were about 3 times more likely to pay compared
to those with tertiary education (p=0.038, AOR=2.645
CIL 1.055-6.630). Also, the Participant’s husband’s occu-
pation is a predictor of WTP for hepatitis B immuno-
globulin as participants whose husbands have skilled jobs
(professionals, clerical workers, sales and services, skilled
manual workers) were more likely to pay for hepatitis B
compared to the farmers. The participants whose hus-
bands were professionals/technical/managerial workers
were about 7 times more likely to pay compared to farm-
ers (p=0.004, AOR=7.379, CI: 1.908-28.54), The partici-
pants whose husbands were clerical workers were about 6
times more likely to pay compared to farmers (p=0.021,
AOR=5.673, CI: 1.295-24.845), The participants whose
husbands were in sales and services were about 5 times
more likely to pay compared to farmers (p=0.015,
AOR=4.989, CI: 1.372-18.142). The participants whose
husbands were skilled manual workers were about 8
times more likely to pay compared to farmers (p=0.031,
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Table 5 Association of participant’s socio-demographic characteristics and willingness to pay for hepatitis B Immunoglobulin

2

Variables Willing to pay for Inmunoglobin X p-value
Yes No
Freq % Freq %
Age in categories
24 and below 54 87.1 8 129
25-34 233 86.3 37 137 0.037 0.982
>34 40 87.0 6 13.0
Educational level
Primary 12 66.7 6 333
Secondary 105 90.5 1 9.5 7.710 0.021
Tertiary 210 86.1 34 139
Marital status
Married 1 500 1 500 FT 0.252
Others 326 86.7 50 133
Religion
Christianity 314 86.3 50 13.7 0.502 0479
Others 13 929 1 7.1
Employment status
No 141 829 29 17.1 3367 0.066
Yes 186 89.4 22 10.6
Occupation
Professional/technical/managerial 95 88.8 12 11.2
Clerical 49 89.1 6 10.9
Sales and services 117 873 17 12.7 9.967 0.076
Skilled manual 24 923 2 7.7
Unskilled manual 28 80.0 7 200
Agriculture 14 66.7 7 333
Number in Household
1 and below 7 100.0 0 0.0
2 108 91.5 10 85
3 70 84.3 13 15.7 5399 0.249
4 61 824 13 17.6
5and above 81 844 15 156

AOR=7.944, CI. 1.215-51.942). Weekly expenditure
on food shows that those who spent more than ¥20,000
($54.05) per week are about 4 times more likely to pay for
hepatitis B immunoglobulin compared to those spending
#¥6000-10,000 ($16.21-27.03) on food items in one week
(P=0.041; AOR=3.828, CL: 1.055-13.893). Details are
shown in Tables 8 and 9.

Predictors of maximum amount willing to pay for hepatitis
B Immunoglobulin (Tobit Regression)

Table 10 shows that those aged 25-34 years and those
aged more than 34 years were about 299 times and 3,113
times respectively more likely to pay the maximum
amount compared to those aged 24 years and below.
Single/divorced/separated persons were about 19,257
more likely to pay the maximum amount compared
to those married. Moslem/traditional religion mem-
bers were about 10,942 less likely to pay the maximum
amount compared to Christians. Those who had second-
ary and tertiary education were about 4,881 times and

4,951 times respectively more likely to pay the maximum
amount compared to those who had primary education.
Those that had 2 and 5 or more children were about
10,089 times and 19,312 times respectively less likely to
pay the maximum amount compared to those that have 1
or no child. For every unit increase in the average amount
the participants were willing to pay, there is about 5,321
times increase in the maximum amount willing to pay.
The second and best-off classes were about 6,941 times
and 2,859 times respectively more likely to pay the maxi-
mum amount compared to the poorest. Households that
earn 51,000-100,000 and >200,000 per month were about
13,660 times and 14,978 times respectively more likely to
pay the maximum amount compared to those that earn
50,000 and below. However, the above findings on the
predictors of the maximum amount willing to pay for
hepatitis B Immunoglobulin by the respondents were not
statistically significant.
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Table 6 Association of economic characteristics of participants and their willingness to pay for hepatitis B Immunoglobulin

Variables Sub-category Willing to pay for Immunoglobin X p-value
Yes No
Freq (%) Freq %
Wealth Index Poorest 64 82.1 14 17.9
Second 65 89.0 8 11.0
Middle 71 89.9 8 10.1 2.756 0.600
Fourth 67 87.0 10 13.0
best off 60 84.5 1 155
Wealth Index in 3 categories Poor 129 854 22 14.6
Middle 71 89.9 8 10.1 0.978 0.613
Rich 127 85.8 21 14.2
Average Monthly Income (&) None 100 833 20 16.7
10-50000 189 89.6 22 104 4.024 0.134
>50,000 38 80.9 9 19.1
Monthly Household Income (total) () <50,000 89 824 19 176
51,000-100,000 106 922 9 7.8
101,000-150,000 53 84.1 10 159 5.851 0211
151,000-200,000 28 90.3 3 9.7
>200,000 51 83.6 10 164
Weekly Food Expenditure(¥) 5000 and below 69 81.2 16 188
6000-10,000 126 84.6 23 154
11,000-15,000 41 932 3 6.8 6.241 0.182
16,000-20,000 18 94.7 1 53
> 20,000 73 90.1 8 9.9
Annual Non-Food Expenditure(®) <50,000 13 100.0 0 0.0
51,000-100,000 12 60.0 8 40.0
101,000-150,000 24 96.0 1 4.0 25918 <0.001
151,000-200,000 26 70.3 11 29.7
> 200,000 252 89.0 31 11.0

Exchange rate USD1 =#370

Table 7 Association of respondent’s husband characteristics and willingness to pay for hepatitis B Immunoglobulin

2

Variables Willing to pay for Immunoglobin X p-value
Yes No
Freq % Freq %

Educational level

Primary 107 84.9 19 15.1

Secondary 173 88.7 22 1.3 1.890 0.389

Tertiary 47 82.5 10 17.5

Occupation

Professional/technical/managerial 95 88.8 12 1.2

Clerical 49 89.1 6 10.9

Sales and services 117 87.3 17 12.7

Skilled manual 24 923 2 7.7 9.967 0.076

Unskilled manual 28 80.0 7 20.0

Agriculture 14 66.7 7 333

Others 13 813 3 18.8

Monthly Income Status (¥)

<50,000 141 855 24 14.5

51,000-100,000 100 87.7 14 12.3

101,000-150,000 33 89.2 4 10.8 5.345 0.254

151,000-200,000 25 96.2 1 38

> 200,000 28 75.7 9 243

Exchange rate USD1 =370
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Table 8 Predictors of participant’s willingness to pay for hepatitis
B immunoglobin
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Table 10 Predictors of the maximum amount willing to pay for
hepatitis B Immunoglobulin

Variables AOR p-value 95% C.Lfor

AOR

Lower Upper
Employment status
No 0137 0217 0.006 3217
Yes 1
Occupation
Professional/technical/managerial  1.168  0.905 0.091 14.946
Clerical 0526 0.602 0047 5904
Sales and services 0.863  0.902 0.082  9.093
Skilled manual 2605 0533 0.128 53.023
Unskilled manual 0.336 0403 0026 4317
Agriculture (farming) 1
Wealth Index
Poorest 0232 0235 0.021 2.587
Second 0.240 0.237 0.023 2554
Middle 0264 0.269 0025  2.795
Fourth 0238 0.232 0.023 2.509
best off 1
Educational level
Primary 0512 0.360 0.122 2.149
Secondary 2645 0.038 1.055 6630
Tertiary 1
Husband’s Occupation
Professional/technical/managerial ~ 7.379  0.004 1.908 28541
Clerical 5673 0.021 1.295 24.845
Sales and services 4989 0015 1.372 18.142
Skilled manual 7.944  0.031 1.215 51.942
Unskilled manual 1.789 0444 0403 7952

Agriculture (farming) 1

Table 9 Economic predictors of participant’s willingness to pay
for hepatitis B immunoglobin

Variables AOR p-value 95% C.l.for AOR
Lower Upper
Monthly Household Income (total)
<50,000 0614 0.686 0.058 6.532
51,000-100,000 0519 0.563 0.056 4.806
101,000-150,000 2957 0.466 0.160 54.723
151,000-200,000 0.260 0.307 0.020 3439
>200,000 1
Weekly Food Expenditure
5000 and below 2.331 0.224 0.597 9.105
6000-10,000 3.828 0.041 1.055 13.893
11,000-15,000 1.609 0.452 0.466 5552
16,000-20,000 2.184 0312 0.480 9.933
>20,000 1

Exchange rate USD1 = 370

Discussion

This study was undertaken to assess the proportion of
pregnant women willing to pay for the hepatitis B immu-
noglobulin and the average maximum amount they were

Variables  Sub-category Maximum 95% Cl of Coef-
amount willing ficient (B)
to pay
Coef-  p-value Lower Upper
ficient
(B)
Agein <24 1
categories  25-34 2987 0961 - 12197.1
11599.7
>34 31134 0722 - 203364
141096
Marital Married 1
status Others 192569 0.559 - 83975.6
454617
Religion Christianity 1 0368  -34818 129342
Others -10,942
Educational Primary 1
level Secondary 48812 0648 - 161338
25896.2
Tertiary 49513 0651 - 16525.1
26427.7
Husband Primary 1
Educational  Secondary 40176 0463 67306 14765.7
level Tertiary 119491 0132 - 36307
27529.0
Numberin <1 1
Household 2 - 0524 - 210205
10088.8 411981
3 -39710 0805 - 276417
35583.8
4 - 0205 - 113521
206286 52609.3
>5 - 0235 - 12635.7
193123 512603
Wealth Poorest 1
Index Second 69414 0305  -6357.5 202403
Middle 66005 0337  -69143 201152
Fourth 515.1 0.945 - 15212.7
141824
best off 28591 0723 - 18691.7
129735
Monthly 50,000 1
Household ' 51000-100000  13660.1 0012 29806 243396
Income 101,000-150,000 110698 0.163  -45050 266446
(total) 151,000-200,000 236324 0010 57534 4115114
>200,000 149781 0094  -25902 325464

Exchange rate USD1 = ¥370

willing to pay for the vaccine. It also determined the asso-
ciated factors for this average maximum amount they
were willing to pay and the predictors of the level of will-
ingness to pay for hepatitis B immunoglobulin among
pregnant women in the Enugu metropolis. The findings
revealed that the willingness to pay for hepatitis B immu-
noglobulin was high as a large proportion of the partici-
pants (86.2%) demonstrated a willingness to pay for the
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immunoglobulin. The mean maximum WTP amount
by the participants was #23178.34(62.64 USD). Cost of
the immunoglobulin was identified among 48.8% of the
participants as a hindrance to the maximum amount to
be paid while about 36.9% of the participants believed
that the government should make the vaccines free. The
predictors of WTP were the respondent’s level of educa-
tion, the respondent’s husband’s occupation and weekly
expenses on food items of the respondent’s households.

After a thorough explanation of the hepatitis B immu-
noglobulin, a large proportion (86%) of the participants
were willing to pay out-of-pocket. The reason for this
level of acceptance and WTP for the immunoglobu-
lin was not associated with the socio-demographic and
economic characteristics (excluding level of education
and weekly food expenditure) of the respondents. It is
suggested that the amount of health education (that
explained and assured respondents of protection from
this vaccine) given to the participants in the course of
the interview may have contributed to this finding. This
further suggests that mass education of pregnant women
and other members of the population irrespective of
their educational levels and occupation on a health prod-
uct may increase the consumption of that product as
observed in this study.

In a different study in Hanoi, Vietnam [28] on the will-
ingness of mothers to pay for the hepatitis B vaccine,
80.8% of the respondents were willing to pay for the
three doses of the hepatitis B vaccine having understood
the importance of vaccination and non-vaccination. In
another study in Selangor State, Malaysia [29] only 37.5%
of the respondents accepted to pay for hepatitis B vacci-
nation, despite detailed education that was given to them
on hepatitis B and hepatitis B vaccination. Although this
current study, the Malaysian and Vietnam studies focused
on different products for the prevention of hepatitis B
infection, there was a contrast in the findings in this cur-
rent study as a much higher proportion accepted to pay
for the hepatitis B immunoglobulin. The difference may
not be unconnected with the type of study populations
(women in households vs. pregnant women in this cur-
rent research.) that were used in the two research works.

The above research finding equally contrasts that of a
study in North-west Cameroon where the proportion
of women willing to pay-out-of-pocket for hepatitis B
immunoglobulin at 8000 CFA franc (13.5USD) was only
11.5% [10]. The Cameroon study also noted that it was
only women with tertiary education and belonging to the
high-income group were willing to pay out-of-pocket for
the hepatitis B immunoglobulin. Findings from our study
show that irrespective of the educational level and socio-
economic status, most of the participants counselled and
educated on the benefit of the health product were will-
ing to accept and pay for the health product. This may
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also show the pattern of disposable income distribution
among the educated and non-educated in Nigeria.

The amount the majority of the study participants
were willing to pay was N5000 (13.51 USD). The aver-
age amount the respondents were willing to pay was
N23178.34+38503.830 (62.64 USD). Both the modal
and mean maximum WTP amounts were far below the
market value of hepatitis B immunoglobulin (¥56000—
N85000 (151.4—229.7 USD)) depending on the brand of
the product purchased). This shows that a raised per-
ception of vaccine must occur for the participants and
women in the general population to raise a huge amount
to purchase the HBIG for their babies. A similar find-
ing was reported in a related study in Selangor, Malaysia
[29]. Tt also implies that there is a need for this impor-
tant vaccine to be subsidized by the government to help
reduce the rate of hepatitis B infection caused by MTCT
in infected pregnant mothers, then at the long run reduce
the global burden of hepatitis B virus infection.

In addition, the values for the modal and mean WTP
were not surprising as 48.8% of the participants identified
cost as a hindrance to the procurement of this vaccine.
Also, 36.9%t of the respondents equally believed that the
government should be the one responsible for the pay-
ment of the vaccines.

WTP was associated with some socio-demographic
variables of respondents in previous studies [30-32].
Socio-demographic characteristics such as education
have been associated with higher WTP for the consump-
tion of health services related to infectious diseases in
studies [29, 31]. Similarly, the educational level of the
participants in this study was positively associated with
their WTP for hepatitis B immunoglobulin. Other socio-
demographic characteristics of the respondents were not
significantly associated with WTP for HBIG. This may
be because hepatitis B virus infection despite its known
long-term complications and aggression, the infection
was not well or equally appreciated the same way by the
participants.

WTP for optional health-related services and non-
health-related services are associated with the disposable
income of the consumer [33, 34]. This income for married
women comes from their own generated income, that of
their husbands, and the combination of the two sources
of income (family income). In contrast, a Hanoi, Vietnam
study did not find any significant difference in WTP for
a HBV vaccine (that was not given free to adults) among
women of child bearing age in households with inequali-
ties in family income [35].

The money generated by women may still not be spent
on the consumption of health services like procurement
of HBIG due to socio-cultural factors. This has been
implicated in the first level of the delay as a cause of
maternal death in delays that lead to maternal death [36].
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Here despite the woman’s education and income, cul-
ture still makes it difficult for women to make important
decisions without input from their husbands even when
faced with the likelihood of death. Therefore, husbands
still have a very important role to play in the making of
decisions to consume the HBIG. The husband and partic-
ipant’s economic characteristics were not independently
associated with WTP for HBIG in this study. These find-
ings contrast that from studies in Gondar City, Etho-
pia [37], rural China [38] and a study in Enugu, Nigeria
[34] where socioeconomic characteristics and monthly
income of the participants significantly affected the WTP
for HBV vaccine and WTP for.an antiretroviral (ARV)
drugs, The nature of viral infection and public awareness
created around human immunodeficiency virus infection
may have affected the relationship between WTP and
the socio-economic variables of the respondents. More
so, the participants in the Enugu study were already suf-
fering from the infection in question and this may have
positively affected their appreciation of the disease and
their WTP. Short-time experience and programme satis-
faction may have equally affected the WTP of the partici-
pants in the Enugu study and this similar finding was also
reported by Herens et al. a related study [39].

Important to note in this study was the fact that only
the expenses made on non-food items were associated
with the participant’s WTP for hepatitis B immuno-
globulin. Expenses made on non-food items most times
determine the amount of disposable funds in the family.
Therefore, the more cash that was available for expenses
on non-food items after expenses on basics like food,
the more the participants were willing to pay for HBIG.
Expenses made on basic consumptions like food and the
wealth index of the participants were not associated with
WTP for hepatitis Bimmunoglobulin. The inability of the
wealth index to separate those with expendable cash [40]
in an economy where the middle class has been removed
from the socio-economic class of Nigerians may have
affected this finding.

The predictors of increased WTP for this health prod-
uct were the participant’s higher education and their hus-
bands’ skilled/professional occupations, likewise weekly
expenditure on food items. On the other hand, the maxi-
mum amount the participants were willing to pay could
not be predicted by the characteristics of the partici-
pants. Lack of information on hepatitis B immunoglob-
ulin may have equally affected this pattern of behaviour
of the participants. Since hepatitis B is a chronic infec-
tion and has an increased latency period, it gives room
for only a few people to know about the infection and
are also willing to pay for the prevention of such infec-
tion in their newborns. Our findings are in contrast to
other diseases where the ailment allows the patient to
pass through a lot of pain and agony making them willing
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to pay easily for such health solutions that could make
them live healthier and pain-free lives [41]. The findings
of this health care service did not follow the pattern of
factors that regularly affect WTP for health services [42].
Unlike the regular hepatitis B vaccine that is included in
the National Programme on the Immunization schedule,
hepatitis B immunoglobulin is only mostly preached to
those who tested positive for hepatitis B surface antigen
who are not suffering the symptoms of the disease but
are likely to transmit the infection to their newborn. This
implies that there is a need for a targeted public enlight-
enment programme on this aspect of the prevention of
hepatitis B infection from pregnant mothers to their neo-
nates by involving local medical staff and the media [28].
The observed poor information available to expectant
mothers is also reflected in the general public as there is a
paucity of information among researchers on willingness
to pay for the consumption of hepatitis B immunoglobu-
lin among pregnant women globally [43].

Strengths and weaknesses of the study The question-
naires were administered by trained interviewers, there-
fore, helped to eliminate wrong responses from the
pregnant women. The trained research assistants equally
helped to educate those who were not aware of the topic
to the extent that appropriate information was elicited
from them so that their real willingness to pay was deter-
mined. Howerver, this study was limited by the frequent
fluctuations of the US dollar which affects the purchasing
power of workers at different times using the same salary,
may also affect the willingness to pay of the respondents at
different times. Sometimes it may be difficult to calculate
the monthly income of workers; though many questions
were asked to check false responses. The study was also
limited by potential response bias due to self-reported
willingness, and the influence of healthcare providers dur-
ing data collection. The research assistants were trained to
proficiency to reduce this effect to minimal levels. Also,
the study was limited by the fact that the study was lim-
ited to Enugu metropolis geographical location and the
cross-sectional nature of the study, potential social desir-
ability bias in responses, and the focus on a single urban
location, which may not capture rural perspectives. We
propose that further similar studies to be tried at various
locations of the state and Nigeria.

Conclusions

The rate of WTP for hepatitis B immunoglobulin was
86.2%, however, the mean WTP amount was far below
the market value of hepatitis B immunoglobulin. The
major hindrance to WTP was the cost of the vaccine and
most believed the vaccine should be administered free
by the government and its agencies. The predictors of
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willingness to pay were the participant’s level of educa-
tion, husband’s occupation and weekly expenditure on
food.

Given that the study’s average maximum WTP for the
vaccine was well below the cost of production and given
the critical need for this vaccine to prevent neonatal
transmission of hepatitis B infection from infected moth-
ers to their babies, we recommend that further studies
are needed to assess the generalizability of our findings
across different socioeconomic settings of Nigeria. This
may provide the needed evidence for the government
tosubsidize the provision of this vaccine to enable most
mothers to easily procure this vaccine for their babies
when needed. Therefore, similar studies on the willing-
ness to pay for hepatitis B immunoglobulin should be
replicated in other states and cities of Nigeria as this will
help in policy formulation on the consumption of this
vaccine in the country and globally.
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