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Abstract

Background: This study examines the level of awareness, acceptability and consumers’ willingness to pay (WTP) for tele-
medicine services using the contingent valuation method (CVM). This work is important as it elicits the value that consumers
attach to telemedicine given there is a gap in this knowledge in many sub-Saharan countries such as in Nigeria.

Methods: The study was based on primary data obtained through an interviewer-administered questionnaire of 370 indi-
viduals including both males and females from 25 years and over, to collect data on respondents’ awareness of, acceptability
of, and WTP for telemedicine, using the bidding game question format. A socioeconomic status (SES) index was created,
based on information on household assets, and was used to categorize respondents into SES quartiles. The data were
analyzed using a combination of descriptive techniques, logistics and the Tobit regression model (Tobit Type 1) methods.

Results: The study found that majority of the people (58.9%) had no knowledge of telemedicine. However, 48.7% of the
respondents were willing to pay for telemedicine. The mean WTP for a telemedicine was US$2.04 for each visit. Tobit
regression analysis showed that respondents’ socioeconomic status (SES) was the main statistically significant variable that
explained their WTP for telemedicine.

Conclusion: The study has shown that there is a low-level awareness of and WTP for telemedicine services in Enugu State,
South East of Nigeria. The finding of a positive relationship between SES and WTP implies that the poor may not be able to
pay for telemedicine and may need government subsidies to be able to benefit from such service. Also, government and
their partners need to undertake wide scale campaign before the introduction of telemedicine.
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Introduction

Nigeria’s health system is operating in a very complex
and dynamic environment. Much of this complexity
and change is being driven by the ongoing health
sector reform efforts.! Healthcare provision in Nigeria
is a joint responsibility of the three tiers of government
in the country i.e. the federal, state and local govern-
ments. However, private providers of healthcare have a
visible role to play in healthcare delivery, with 38% of
all registered health facilities being privately owned.?
The Nigerian health system is very weak with poor
levels of access to services which leads to poor health

indices.®> Communicable diseases such as malaria and
others have been, and still continue to be, a major
public health problem in the country.>™® The high
prevalence of communicable diseases in Nigeria has
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now been complicated by the current high incidence
and prevalence of non-communicable disease such as
hypertension, diabetes and cancer. The overall high dis-
ease burden is worsened because of constraints in access
to and use of appropriate health services and facilities
in Nigeria.”™® Hence, innovative solutions to help
improve levels of access and utilisation of healthcare
services are required in Nigeria.

In many countries like Nigeria, extending existing
healthcare to cover the entire population is therefore
a major goal and technology has a strong role to play
in this through telemedicine. Information technology
(IT) has been identified as a vehicle with the potential
to improve the quality and efficiency of healthcare
system.'” IT has been seen as a possible means of clos-
ing the gap of barriers to accessing health care services
in the health systems of both developed and developing
countries. Telemedicine uses IT to reduce geographic
and financial barriers, in order to make access to
healthcare services easier. Applications of telemedicine
range from the familiar use of the telephone for con-
sultations between patients and clinicians, to the use of
radio to link for emergency calls in experimental innov-
ations such as telesurgery.'' Evidence of the cost effect-
iveness of telemedicine has been identified by some
studies.'>!? Patients can make cost savings, because
they do not need to travel long distances to receive
their treatment, and their medical diagnosis can also
be provided through online consultation or by video
conferencing."!

Telemedicine can improve the communication and
collaboration between physicians and doctors, as they
can casily consult each other and share their experi-
ences. Telemedicine has the potential to help in rapidly
improving access and utilisation of a wide range of
healthcare services and facilities in Nigeria. With sup-
port from United Nations Foundations, the Nigerian
Ministry of Health developed a National Health ICT
Strategic Framework in 2005.'* However, telemedicine
is still at an early stage in the country despite the fact
that it was introduced in the country by January
2008, and that a division on telemedicine exists at the
Federal Ministry of Health.!> Telemedicine is one of
the projects of Nigerian Communication Satellite
(NigComSat-1) program, and it is expected that the
services will support the improvement of the effective-
ness of the Nigerian health system.

Nigeria is a good example of a country in need of
telemedicine services with a land mass of 910,771 sq km
and a population of about 170 million people and 53%
of this population live in the rural areas and healthcare
providers are few in number and limited by availability
of basic amenities in the country.'® Telemedicine can
link medical experts with patients in healthcare centers,

including in remote areas in which it is difficult to travel
and access a specialist doctor.

There is an urgent need to determine the potential
demand and acceptability of telemedicine for con-
sumers in Nigeria, to help policy decisions on its scale
up, preferences and deployment. It has been noted that
the limitations of robust technology and internet util-
isation in developing countries makes it harder for
people to accept the idea of telemedicine, especially as
human beings naturally are averse to change.'” The
scarcity of resources in low income countries necessi-
tates that health interventions should be acceptable to
the general population to ensure use of the services.'®
Hence, there is need to evaluate acceptability and will-
ingness to pay (WTP) for telemedicine in sub-Saharan
African countries including Nigeria.

The assessment of WTP for goods and services,
using the contingent valuation method (CVM), is
being increasingly used to value healthcare services in
developing countries such as Nigeria.'>™>? Assessment
of WTP enables policy makers and health planners to
measure the potential demand for products or services.
WTP is essentially the maximum amount that an indi-
vidual is prepared to give up in order to gain utility and
satisfaction from the consumption of a particular good
or service.'®

There are very few written studies on WTP for
telemedicine, and none in sub-Saharan Africa. One
of the available studies established that more than half
the patients surveyed at a tertiary care centre were will-
ing to consider using telemedicine.!” Another study
found that patients were willing to use telemedicine,
but more for routine than specialized care, while
patients with chronic heart failure were also willing to
pay for access to telemedicine to avoid the inconveni-
ence of travelling to a doctor’s office.'® Barnighausen,
Liu and Sauerborn showed that WTP is affected by the
patient’s occupation and the income it provides.*

This paper provides new knowledge on the max-
imum amounts that people are willing to pay for tele-
medicine, in particular teleconsultation in Nigeria. For
this study, teleconsultation includes basic healthcare
services, such as a patient consulting a doctor such as
a patient consulting a doctor or patient, community
health worker and doctor consulting through synchro-
nous or asynchronous either through synchronous or
asynchronous media for diagnosis, prevention or treat-
ment. Apart from contributing to our scientific know-
ledge, this evidence is also useful for government
resource allocation decision making, on whether it is
worthwhile to invest in telemedicine. The information
is also useful for pricing decisions if the government or
promoters of telemedicine are interested in cost recov-
ery for the service.




Arize and Onwujekwe

Method
Study area

The site for this study was Nsukka senatorial district in
Enugu State, Nigeria. Nsukka is located in the north of
Enugu State and is both a rural and an urban area with
the University of Nigeria community, with the town
and its surroundings making up the urban area. The
people are mostly farmers, while public service in the
university is the second most common occupation in
the senatorial district. Health facilities in the area
include a mostly primary healthcare center in each
town, a district hospital and a missionary owned
hospital.

Data collection

Data on the respondents’ awareness of, acceptability
of, and WTP for telemedicine was collected from a
random sample of 370 individuals, including both
males and females of 25 years and over who were
either resident in and/or pursuing livelihood activities
in the Nsukka senatorial district. The sample size was
calculated using a power of 80% and confidence limit
of 95% to yield a minimum sample size of 370. A pre-
tested, interviewer-administered questionnaire was the
data collection tool.

Data was collected on the sociodemographic and
socioeconomic status of the respondents. However,
data on income was not collected, because such infor-
mation is not reliable in the study area asmost people
are employed in the informal sector.

In addition, data was collected on the respondents’
awareness of and acceptability of telemedicine, to
research their preferences before eliciting their max-
imum WTP amounts for the service. The maximum
amounts that people were willing to pay were elicited
using the bidding game (BG) question format. The BG
has been shown to be valid WTP elicitation question
format in Nigeria.?"** The respondents were presented
with the hypothetical scenario of telemedicine. In the
BG iteration, they were then asked what the maximum
amount they would be willing to pay for telemedicine
services, per episode of the service. A uniform starting
point of N500 (US$3) was used. The BG iteration is
shown in Box 1. The final response that was indicated
was the respondents’ maximum WTP.

Socioeconomic status

A socioeconomic status (SES) index was created based
on information on household assets such as television,
motorcycle, radio, etc. as well as per capita weekly food
expenditure. The SES index was used to divide the

Box 1. Bidding Game lteration.

1. The price of a monthly Teleconsultation access is N 500, are
you willing to pay?

0=VYES[ ] 1=NO[ ] (If answer is ‘yes’ go to No 2 if answer is ‘No’ go
to No 3)

2. What if the price is N600, will you be willing to pay?

0=VYES[ ] 1=NO[ ] No matter the answer, go to Question &

3. What if the price is N400, will you be willing to pay?

0=VYES[ ] 1=NO[ ] No matter the answer go to Question &

4. What if, due to inflation or other factors, the price increases?
What is the maximum price you will be willing to pay per month
for yourself for telemedicine services bearing in mind your
average monthly income and other expenses.[ | Naira (N)

households into different quartiles. It was then used
to examine the relationship between WTP and socio-
economic status.

Data analysis

The data were analyzed using a combination of descrip-
tive techniques, logistics and Tobit regression model
(Tobit Type 1) methods. Tabulations were used to ana-
lyze the data on the sociodemographic and socioeco-
nomic characteristics of respondents; their level of
acceptability of and descriptive statistics on their
WTP for telemedicine services. The summary statistics
included mean and standard deviations.

In examining the construct validity of the results,
logistic regression was first used to explore the explana-
tory factors that people gave for stating either yes or no
to the starting point WTP bid. This explained why they
were either willing or not willing to pay for telemedi-
cine. Then, the Tobit regression model (which is a form
of censored regression model) was used for determining
the validity of the maximum WTP amounts. Tobit
regression is appropriate as it has been argued that
the appropriate model for limited dependent variables
depends on the underlying assumptions behind the zero
responses.” If zero responses reflect genuine WTP
values of zero, the Tobit model is appropriate for the
estimation. In logistic regression, the coefficient (B)
values determine the probability of a variable identify-
ing a respondent falling into a particular category (not
willing to pay/willing to pay). A negative or positive
value shows the direction of the relationship, that is,
factors that will increase the likelihood of a yes answer
or a no answer. From the coding of the dependent vari-
able in which (0=no, or ‘not willing to pay’, and
1 =yes, or ‘willing to pay’), negative B values indicate
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that an increase in the dependent variable will result in
a decreased probability of the study case recording a
core of 1 in the dependent variable (WTP).

Results
Demographic information

The results show that out of the 370 respondents, 56%
were males and their mean age was 43 years. Most of
the respondents had varying degree of educational
levels, with the predominant groups having first
degree education (33.5%) and senior secondary
(21.6%).

Awareness of telemedicine services

The results show that 65.1% of the respondents had
never heard of telemedicine. However, there was a sig-
nificant difference in level of awareness depending on
geographical location, educational level and occupa-
tion. Most of the respondents that had heard of tele-
medicine were either health personnel or those in the
information technology field. Information on telemedi-
cine was obtained via international television channel,
journals or magazine.

Acceptability of telemedicine services

It was found that 62.9% of the respondents agreed that
they would benefit from using telemedicine, while
51.1% agreed that they would be willing to use the
service. 45.1% of the respondents were willing to use
telemedicine for treatment of common illnesses such as
malaria or the common cold, but were not willing to
use it for a serious illness even if it was routine checkup
of such serious illnesses.

Willingness to pay for telemedicine services

Table 1 shows that the mean WTP value was 407
(US$2.03) per visit as the final response.

Table 1. Willingness to pay for telemedicine.

Willing to Pay n (%) 181(48.9%)
Mean WTP (SD) 407(263)
Median 250

WTP: willingness to pay.

Logistic regression analysis result

Table 2 shows the logistic regression analysis of the
relationship between the dependent variable (WTP)
and independent variables. It shows that there was a
positive and statistically significant relationship
between the socioeconomic status of the respondents
and their WTP for telemedicine. No other factor was
statistically significantly related to the decision to
answer either yes or no to WTP for telemedicine.

Tobit regression analysis result

The Tobit regression analysis (Table 3) reveals that for
any unit increase in the socioeconomic status of the
respondent, the log odds of WTP for telemedicine will
increase by 271. However, no other factor predicted the
maximum WTP amount.

Discussion

The findings show that there is a low level of awareness
of telemedicine services among the respondents, which
is similar to findings by Taylor and colleagues.*® This
low level of awareness could be attributed to the fact
that the technology is still in its early stages in Nigeria.
The findings on the difference of awareness depending
on where the person lived, their level of education and

Table 2. Logistic regression analysis of overall model.

(Constant) 433 197
Age of respondent —.002 .002
Gender of respondent .031 .037
Marital status of respondent .040 .039
Occupation of respondent —.002 .019
Educational level of respondent —.033 .025
Geographic location .010 .060
Economic Status .164 .039
Whether respondent will benefit .064 .034
Whether respondent will use .012 .041
Respondent prefers to see a doctor —.038 .027

B: Beta coefficient; WTP: willingness to pay.
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Table 3. Tobit regression analysis.

Age of respondent —.044 1.18
Gender 25.23 21.74
Marital status 15.03 22.91
Occupation —11.84 11.08
Level of Education —4.67 14.56
Whether respondent will benefit 22.65 20.05
Whether respondent will use 20.64 24.41
Respondent prefers to see doctor —6.94 15.49
Geographic location 8.20 35.24

Socioeconomic Status 271.51 23.04***

Number of observations 370 370

F statistics —359.55 115.89**

Adjusted R? 0.06 0.05

**significant variable. ***p < 0.01
F: f-distribution; R: correlation coefficient; WTP: willingness to pay.

occupation provide a basis for determining the areas to
target awareness creation for the service. For instance,
as awareness was higher among those in the urban
areas compared with those in the rural areas, more
intensive awareness campaigns are needed in the rural
areas.

The mixed findings on acceptability show it is pos-
sible that people are potentially willing to demand new
innovations in access to healthcare services. This study
is in line with some evidence from previous studies
which suggest considerable patient acceptance of tele-
medicine in some settings.”® There are issues peculiar to
Nigeria that make citizens wary of the usefulness of the
technology. For example, a lack of a constant power
supply, which most of the respondents pointed out, is a
reason why most people are concerned about reliability
and effectiveness in using telemedicine.

The findings from the personal interviews indicated
that the majority of respondents preferred the option of
using telemedicine when it offered them access to
healthcare that reduced their hospital visit by even 2
hours. This suggests that the majority of respondents
will choose telemedicine if the access fee is low, since it
will give them faster access. However, some respond-
ents were very emphatic about their preference for the

traditional face-to-face doctor—patient interaction.
They felt that telemedicine will never be the same as
face-to-face interaction, and that it will be akin to talk-
ing to a robot about their health challenges.

It was not surprising that majority of the respond-
ents were not willing to pay for telemedicine given the
low level of awareness of the technology amongst the
citizens. In addition, the acceptability and use of
the service is generally low, especially where socioeco-
nomic status been a determining factor of WTP.

The finding from this study that WTP was depend-
ent on socioeconomic status is in line with the study,
that economic status is a factor affecting WTP.?" 27 It
has also confirmed the study by other authors, that a
positive increase in economic status will influence tech-
nology acceptance and WTP.!”- 2

The finding of a positive relationship between SES
and WTP implies that the poor may not be able to pay
for telemedicine, and may need a government subsidy
to be able to benefit from such services. That is, those
that will use the service will be those that can afford the
access fee. This implies that telemedicine may end up
being available for only the better-off socioeconomic
groups who are willing to pay the high access fee.
This ‘exclusion effect’ has been noted in many health
intervention services.”” ** It may also mean that if
people cannot pay the access fee at a level necessary
for the service, then the service may have to be adjusted
in line with what people are willing to pay. This might
result in poor or low quality service.* 3!

Further studies should be conducted to research
other financing mechanisms to enable the adoption of
telemedicine, since consumer WTP is low and the gov-
ernment might not be able to subsidize the service.
Patients’ socioeconomic status, and the affordability
of the service are vital factors during any decision
making process regarding WTP for telemedicine. It is
important to note that a limitation of the study was
that the sample in the study was limited to one senat-
orial district in southeast Nigeria. Secondly, very few
studies have assessed cost effectiveness of telemedicine.

In conclusion, a potential market exists for telemedi-
cine in Nigeria if an awareness of the service is created.
This study supports the WHO report which shows that
African, eastern Mediterranean and Southeast Asian
regions have the highest projected growth in the use
of telemedicine, and will require extra support in the
development of telemedicine policies and strategies in
the near future.*?

Acknowledgements: We wish to acknowledge Bishop Shanahan
Hospital Nsukka, Nsukka District Hospital and the Medical Center
UNN for their assistance in allowing us to use their facilities as data
collection sites.




DIGITAL HEALTH

Contributorship: INA and OO researched literature and conceived
the study. INA wrote the first draft of the manuscript. Both authors
reviewed and edited the manuscript and approved the final version.

Declaration of Conflicting Interests: The author(s) declared no
potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Ethical Approval: The ethics committee of The University of
Nigeria approved this study [Approval no. HAM/10/54737].

Funding: The author(s) received no financial support for the
research, authorship, and/or publication of this article.

Guarantor: INA is the guarantor for this article.

Informed Participant Consent: All participants consented for
inclusion in this study. All participants are anonymous.

Peer review: This manuscript was reviewed by Panagiotis
Bamidis, Aristotle University of Thessaloniki and one other indivi-
dual who has chosen to remain anonymous.

References

1. Federal Ministry of Health. Health Manpower Situation
Analysis in Nigeria — July 2009. Report, Abuja, Nigeria,
FMH, 2009.

2. Federal Ministry of Health. Nigeria Health System
Report 2008, http://whqlibdoc.who.int/hq/2002/a87426_
eng.pdf (2008, accessed 19 March 2013).

3. National Population Commission, ICF International.
Nigerian demographic and health survey, 2013. Report,
NPC and ICF International, 2014.

4. WHO. World Health Report, 2013: Research for universal
coverage. Report. Geneva, Switzerland: WHO, 2014.

5. Onwujekwe OE. Inequities in healthcare seeking in the
treatment of communicable endemic disease in
Southeast Nigeria. Soc Sci Med 2005; 61(2): 455—463.

6. Onwujekwe OE, Chima RI and Okonkwo PO. Economic
burden of malaria illness versus that of a combination of
all other illnesses: A study in five malaria holo-endemic
communities. Health Policy 2003; 54: 143—159.

7. Onwujekwe OE, Hanson K, Ichoku H, et al. Financing
incidence analysis of household out-of-pocket spending
for healthcare in Nigeria. Int J Health Plann Manage
2014; 29: e174—185. doi 10.1002/hpm.2166.

8. Okoronkwo IL, Onwujekwe OE and Ani FO. The long
walk to universal health coverage: patterns of inequities
in the use of primary healthcare services in Enugu, south-
east Nigeria. BMC Health Serv Res 2014; 14: 132.

9. Federal Ministry of Health. Report of the Presidential
Summit on Universal Health Coverage. Report, Abuja,
Nigeria, FMOH, 2014.

10. Patterson CJ. Introduction to the practice of telemedi-
cine. J Telemed Telecare 2005; 11(1): 3—19.

11. Wootton R, Menzies J and Ferguson P. Follow-up data
for patients managed by store and forward telemedicine
in developing countries. J Telemed Telecare 2009; 15(2):
83—88.

12. Agha Z, Schapira R and Maker A. Cost effectiveness of
telemedicine for the delivery of outpatient pulmonary
care to rural populations. Telemed J E Health 2004,
8(3): 281-291.

13.

14.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

. Godstime, J.,

Pyne J, Fortney JC, Tripathi SP, et al. Cost effectiveness
analysis of a rural telemedicine collaborative care inter-
vention for depression. Arch Gen Psychiatry 2010; 67(8):
812—821.

Adewole, I. Telemedicine and eHealth in Nigeria. Society
for Telemedicine and eHealth in Nigeria, 2016.
Odimayomi, K. and Shaba, H.
Telemedicine development in Nigeria. Report, Abuja,
Nigeria, National Space Research and Development
Agency, 2009.

. National Population Commision. Nigerian Population

2015. www.population.gov.ng (accessed 9 October 2016).
Qureshi AA and Kvedar JC. Patient knowledge and atti-
tude toward information technology and teledermatol-
ogy: some tentative findings. Telemed J E Health 2003;
9: 259-264.

Onwujekwe O, Uguru N, Etiaba E, et al. The economic
burden of malaria on households and the health system
in Enugu state southeast Nigeria. PLoS ONE 2013; 8(11):
€78362.

. Dror DM and Koren R. The elusive quest for estimates

of willingness to pay for micro health insurance among
the poor in low income countries. In: Churchill and
Matul (eds) Protecting the poor: a microinsurance compen-
dium vol. 2. Geneva: ILO, 2007, pp. 156—173.
Uzochukwu BS and Onwujekwe OE. Socio-economic dif-
ferences and health seeking behaviour for the diagnosis
and treatment of malaria: a case study of four local gov-
ernment areas operating the Bamako initiative pro-
gramme in south-east Nigeria. Int J Equity Health 2004;
3(1): 6.

Onwujekwe O. Criterion and content validity of a novel
structured haggling contingent valuation question format
versus the bidding game and binary with follow-up ques-
tions. Soc Sci Med 2004; 58: 525—537.

Dong H, Kouyate B, Cairns J, et al. A comparison of the
reliability of the take-it-or-leave-it and the bidding game
approaches to estimating willingness to pay in rural
population in West Africa. Soc Sci Med 2003; 56:
2181-2189.

Barnighausen T, Liu Y and Sauerborn R. (2007).
Willingness to pay for social health insurance among
informal sector workers in Wuhan, China: a contingent
valuation study. BMC Health Serv Res 2007; 7(1):
114—123.

Onwujekwe OE, Fox-Rushby J and Hanson K. Construct
validity of the bidding game, binary with follow-up, and a
novel structured haggling question format in determining
willingness to pay for insecticide-treated mosquito nets.
Med Decis Making 2008; 28(1): 90—101.

Donaldson C, Jones AM, Mapp TJ, et al. Limited
dependent variables in willingness to pay studies: appli-
cation in healthcare. Applied Economics 1998; 30:
667—677.

Taylor J, Coates E, Wessels B, et al. Implementing solu-
tions to improve and expand telehealth adoption: partici-
patory action research in four community healthcare
settings. BMC Health Serv Res 2015; 15: 529.

Hicks I. Patient satisfaction with teledermatology ser-
vices. J Telemed Telecare 2001; 9: 42—55.



http://whqlibdoc.who.int/hq/2002/a87426_eng.pdf
http://whqlibdoc.who.int/hq/2002/a87426_eng.pdf
www.population.gov.ng

Arize and Onwujekwe

28. Onwujekwe O and Nwagbo D. Investigating starting
point bias: a survey of willingness to pay for insecticide-
treated nets. Soc Sci Med 2002; 55: 21-30.

29. Werner P and Karnieli E. A model of the willingness
to use telemedicine for routinue and specialized care.
J Telemed Telecare 2003; 9: 264—272.

30. Ekman B. Community-based health insurance in low
income countries: a systematic review of the evidence.
Health Policy Plan 2004; 19: 249-270.

31.

32.

Poletti T, Balabanova D, Ghazaryan O, et al. Options for
scaling up community based health insurance for rural com-
munities of Armenia. Report, Health Systems Development
Programme. London: London School of Hygiene and
Tropical Medicine, 2007.

WHO. Health Systems: Improving Performance, Report.
Geneva, Switzerland: WHO, 2014.




