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Abstract

Objective The debate surrounding access to medicines in Nigeria has become increasingly necessary due to the
high cost of essential medicine drugs and the prevalence of counterfeit medicines in the country. The Nigerian
government has proposed the implementation of the National Health Insurance Scheme (NHIS) to address these
issues and guarantee universal access to essential medicines. Access was investigated using the 3 A's (accessibility,
affordability, and availability). This paper investigates whether the NHIS is a viable pathway to sustained access to
medicines in Nigeria.

Design This was a cross-sectional study using a mixed-methods design. Both qualitative and quantitative methods
were utilized for the study.

Setting This study was conducted at NHIS-accredited public and private facilities in Enugu State.

Participants 296 randomly selected enrollees took part in the quantitative component, while, 6 participants were
purposively selected for the qualitative component, where in-depth interviews (IDIs) were conducted face-to-face
with NHIS desk officers in selected public and private health facilities.

Results The quantitative findings showed that 94.9% of respondents sought medical help. Our data shows that
78.4% of the respondents indicated that the scheme improved their access to care (accessibility, affordability, and
availability). The qualitative results from the NHIS desk officers showed that respondents across all the socio-economic
groups reported that the NHIS had marginally improved access to medicine over the years. It was also observed that
most of the staff in NHIS-accredited facilities were not adequately trained on the scheme’s requirements and that
most times, essential drugs were not readily available at the accredited facilities.

Conclusion The study findings revealed that although the NHIS has successfully expanded access to medicines,
there remain several challenges to its effective implementation and sustainability. Additionally, the scheme’s coverage
of essential medicines is could be improved even more, leading to reduced access to needed drugs for many
Nigerians. A focus on the 3As for the scheme means that all facility categories (private and public) and their interests
(where necessary) must be considered in further planning of the scheme to ensure that things work out well.
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Introduction

One of the targets of the Sustainable Development Goals
(SD@Gs) is linked to universal health coverage, which
is one of the ways that governments can protect their
populations from the financial hardship of out-of-pocket
healthcare expenditures. Access to safe, effective, and
quality essential medicines is central to achieving uni-
versal health coverage (UHC) and the improved health
of the population. Health is, therefore the entry point for
breaking the vicious cycle of poverty and under-devel-
opment and transforming it into improved health status,
sustainable development, and prosperity [1]. Countries
around the world have adopted social health insurance
programmes as a means to ensure access to health care
while also, protecting patients from the financial risks of
ill health [2, 3]. Thus, many African countries, including
Nigeria, have established their own social health insur-
ance [4].

The National Health Insurance Scheme (NHIS) was
established by Decree 35 of 1999 to ensure that every
Nigerian has equal access to good quality healthcare ser-
vices [2]. The actual implementation of the NHIS com-
menced in 2002 and was consolidated in 2005 [2, 5].
The Formal Sector Social Health Insurance Program
(FSSHIP) for employees in the formal sector, the Urban
Health Self-employed Social Health Insurance Program
(USSHIP), and the Rural Community Social Health
Insurance Program (RCSHIP) are all components of the
NHIS.

Access to medicines in health care systems has five
dimensions: availability, accessibility, affordability,
acceptability, and quality [6]. In a nutshell, access to
medicines implies that individuals have access to the
appropriate care and drugs at an affordable price and in a
proper place [7]. Excerpts from other studies have shown
that any health insurance programme directed or aimed
at the public’s benefits should consider the three dimen-
sions of access: availability, accessibility, and affordability
[8]. In this instance, availability would mean adequate
staff (skills mix), drugs, and equipment. According to
the Global Health Workforce Alliance (GHWA), [9],
availability is defined as an adequate supply and appro-
priate stock of health workers with the competency and
skill set to meet the population’s health needs. Acces-
sibility, according to GHWA [9] involves the equitable
distribution of health workers by taking into account
the demographic composition of the rural-urban mix
and underdeveloped areas of the population. Affordabil-
ity determines if a person or organization with limited
resources can make a purchase or has sufficient income
to pay for health care costs [6].

Despite the NHIS’s goal of providing affordable health-
care, access to medicine faces several challenges. Sev-
eral challenges hinder access to medicine in Nigeria
- inadequate funding, drug stockouts, inefficient supply
chain management, and regional disparities in phar-
maceutical infrastructure continue to impact access to
medicine within the NHIS [10, 11]. To improve access
to high-quality healthcare, more emphasis should be
placed on access to the public sector. The focus should
be on improving drug supply chains, ambulance services,
clinical capacity at public clinics, and, most importantly,
addressing the financial constraints faced by the socially
disadvantaged. It is also imperative to think through how
providers engage with patients in a way that strengthens
their therapeutic alliance. Rekha, Wajid, Radhakrishnan,
and Matthew [12] measured the accessibility index using
a three-step floating catchment area in a geographical
framework. Three variables were considered: the attrac-
tiveness of the health care centre, the travel time or
distance between the service centre’s location and the
residence, and the population demand for health care
facilities. Another study [13] discovered that respondents
who described quality in terms of the ease with which
they received care or the short waiting time were 3.9
times more likely to use private facilities as their primary
healthcare provider. The additional data collected indi-
cated that the cheaper cost of service is 2.9 times more
likely to predict the use of public health facilities than the
usual health provider [13].

Essential drugs are seen as an essential component of
UHGC; they are an integral component of service deliv-
ery and meet the need for high-quality treatment. When
establishing benefit packages, it is evident that consider-
able thought must be given to ensuring consistent access
to quality-assured critical drugs [14]. National Essential
Medications Lists (NEML), formularies, standard treat-
ment recommendations, and efforts to provide access
to cheap, quality-assured medicines are examples of
policy instruments that contribute to the efficacy of the
notion of essential medicines [14]. The low availabil-
ity of medications in resource-constrained healthcare
facilities is primarily connected to deficiencies in facility
management, such as purchasing, distribution, or stor-
age operations, as well as a lack of employee training and
insufficient investment in medicines in general [15, 16].
As a result, guaranteeing fair and inexpensive access to
drugs is a constant concern for healthcare systems [16].

NHIS’s main objective is to achieve equitable access
to quality health care in Nigeria [17]. The key to achiev-
ing this is to focus on the 3As of access, namely, acces-
sibility, affordability, and availability [18], without which
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healthcare outcomes in Nigeria will continue to be poor.
However, despite the failures of the Nigerian healthcare
system to improve the health of Nigerians, some stud-
ies suggest that if managed well, the NHIS could be a
valuable tool for ensuring good healthcare delivery [19].
NHIS faced several inherent and systemic challenges in
achieving universal health coverage for all Nigerians,
which led to the signing of the new National Health
Insurance Authority Act (NHIA). Although the NHIA
addressed some of the shortcomings of the previous
NHIS, several challenges still had to be addressed before
it could be fully implemented, including a lack of financ-
ing for health and a shortage of healthcare workers etc.
[20]. Even though the NHIA Act includes a well-thought-
out strategy for pooling resources and improving risk
pooling, these plans may not be feasible enough to mobil-
ise this huge sum of money [20]. Furthermore, it has been
shown that a significant hindrance to the country’s health
insurance plan is a lack of funding [21-24].

Access to medicine is a critical aspect of healthcare,
and the NHIS in Nigeria plays a pivotal role in shaping
this access. The current study explores the dynamics of
access to medicine within the framework of the NHIS,
focusing on challenges and potential solutions to ensure
equitable services for all beneficiaries. So, for the current
study, the dimensions we will focus on are availability,
accessibility, and affordability. By examining the 3As of
access—accessibility, affordability, and availability—we
can identify the gaps and barriers in the system and pro-
pose solutions for achieving equitable access to quality
healthcare. This study can potentially inform policymak-
ers and stakeholders on how to allocate resources bet-
ter, improve infrastructure, and address the underlying
issues that hinder healthcare delivery in Nigeria. In line
with this, the objective of this study was to explore and
emphasise the role access (availability, accessibility, and
affordability) to medicine could play in the management
and successful implementation of the NHIS towards
achieving its universal health coverage goals. Specifically,
we aim to assess the accessibility of healthcare services by
examining factors such as geographic proximity, trans-
portation infrastructure, and the availability of healthcare
facilities. Additionally, we will examine the affordability
of healthcare by analyzing the cost of services, health
insurance coverage, and out-of-pocket expenses. Finally,
we will evaluate the availability of healthcare provid-
ers and resources, including the distribution of health-
care professionals, medical equipment, and essential
medications.

Methods

This was a cross-sectional study which employed a
mixed-method design. Both qualitative and quantitative
methods were utilised for the study.
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Study setting

This study, which is part of a wider study, was conducted
in NHIS-accredited public and private facilities in Enugu
State in 2017. The state is situated in the southeast part
of the country with a population of 4,411,100 million
and an annual population growth rate of 3.0 [25]. The
state has three senatorial zones (Enugu North, East, and
West) with 17 local governments (3 urban and 14 rural).
In addition, there are 962 health facilities, comprising 4
tertiary, 148 secondary (96 private and 52 public), and
774 primary (492 public and 282 private) health facilities.
The federal government funds and operates three tertiary
health facilities and one tertiary facility is operated and
funded by the state government [26]. This paper focuses
on the health facilities in the urban LGAs as they have
the most facilities registered with the National Health
Insurance Agency (NHIA) compared to those located in
rural areas.

Research instruments

The study used a questionnaire and an in-depth inter-
view guide to collect data. The questionnaires were inter-
viewer-administered and contained questions eliciting
information on socio-demographic details, availability
of needed medicines, affordability of needed medicines,
sources of healthcare (public and private health facilities,
pharmacy, patent medicine store etc.), distance between
these health facilities and respondents’ household, per-
ception of the quality of medicines, and patient satisfac-
tion. The questionnaire has 60 questions and five sections
- demographic information, illnesses and access to health
services, opinions about obtaining medicines, experi-
ences about medicines, assets and medicines expendi-
ture. In the ‘Assets and Medicine Expenditure’ section
(part five) of the questionnaire, an asset-based index con-
sisting of information like ownership of a radio, bicycle,
motor car, house, land, farmland, livestock and motor-
cycle together with the monthly household income was
used to categorize the households into socio-economic
status (SES) quartiles: least poor, poor, very poor and
most poor. Also, to understand the level of access to
medicines, respondents were asked questions about the
kinds of illnesses they had and the level of access they
had to medicines.

The IDI guide explored issues regarding access to med-
icines (accessibility, availability, and affordability), exist-
ing governance and medicine policy within the NHIS,
supply of medicines (market forces), health information
capacity, human resources, health financing, and service
delivery.

Data collection methods
A minimum sample size of 274 respondents was calcu-
lated for the quantitative component of the study using
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sample size calculation for the community survey. To
account for non-responders, 10% was added, bringing the
total number of respondents to 300. Respondents were
drawn from the beneficiaries of the NHIS/ FSSHIP, which
comprise civil servants in Enugu State. Three urban
LGAs (Enugu East, North and Nsukka) were selected
using purposive sampling by virtue of their location and
because they have more NHIS-accredited facilities than
the others. A sample frame of hospitals registered for
NHIA was obtained from the above LGAs, and then 5
private hospitals and one public hospital were randomly
selected from the frame using a simple random sampling
technique. All the enrollees in the selected hospitals
were beneficiaries of NHIS/FSSHIP. From the estimated
sample size of 300 enrolees, 150 were randomly selected
from the public facility, and 30 respondents were selected
using consecutive purposive sampling from each of the
five private facilities to give a total of 150 enrollees from
private facilities.

For the qualitative component of the study, six face-
to-face in-depth interviews (IDIs) (one from each of
the facilities) ranging from 30 min to 1 h and 15 min
with NHIS desk officers across the six healthcare facili-
ties were conducted by two research assistants. The
NHIS desk officers oversee the proper functioning of the
scheme in the respective health facilities. All data collec-
tion tools were pretested before use in the study.

Data analysis

Four questionnaires were not properly filled; those
were discarded. Analysis of quantitative data was done
using STATA 11. Frequency and percentages were com-
puted and a test of association between dependent and

Table 1 Respondents’'demographic characteristics (N=296)

Variables Frequency (%)
Age

0-10 27 (9.1)
11-20 16 (5.4)
21-30 40(13.5)
31-40 100 (33.8)
41-50 64 (21.6)
50 above 49 (16.6)
Gender

Male 96 (324)
Female 200 (67.6)
Primary Beneficiary

No 94 (31.8)
Yes 202 (68.2)
Employment status

Unemployed 18 (6.1)
Self-employed 29(9.8)
Paid employment 215 (72.6)
Not applicable 34(11.5)
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independent variables. Chi-square tests were used to
determine the level of treatment cost covered within the
scheme. The tests of significance were carried out at a
p-value<0.05. Data were presented in tables and narra-
tives as in the result section. Principal components analy-
sis (PCA) was used to generate the wealth index [27]. The
SES index was disaggregated into quintiles - Q1 as the
poorest, Q2 very poor, Q3 poor and Q4 as the least poor.
The chi-square test was used to determine the SES differ-
ences of the key dependent variables.

For qualitative analysis, interviews were transcribed
verbatim by the lead researcher, and then the lead
researcher developed a codebook. Using NVivo 11 and
the codebook, the main themes were identified from the
transcripts, then colour-coded and analysed.

Consent to participate
Those involved in the research gave verbal and signed
consent.

Results

Socio-demographic characteristics

Of the 300 questionnaires distributed, 296 were filled
correctly, giving a response rate of 98.6%. Females (67.6%)
were more than males (32.4%). There were more respon-
dents in the 31-40 years age category (33.8%). Response
for those aged 0-12 years were given by parent(s).
Majority of the respondents were Primary beneficiaries
(68.2%). While their dependents (secondary beneficiary;
their spouse, parent or child) made up 31.8% of respon-
dents. About 72.6% of all study respondents were in paid
employment, 9.8% were self-employed, and 6.1% were
unemployed (see Table 1).

Affordability of the scheme

The data in Table 2 suggests that the association between
gender and level of coverage for treatment is not sta-
tistically significant (p<0.054). The study showed that
82.4% of respondents (male and female) indicated that
their treatment costs were partly covered (See Table 2).
Among those who indicated that treatment cost was
partly covered, 72.9% were in paid employment, 11.5%
were self-employed, and 4.5% were unemployed. Data on
socioeconomic status showed that among the 82.4% that
indicated that medicine costs were partly covered, 31.1%
were in the poorest SES group; 25.4%, 21.1%, and 21.7%
were in the least poor, poor, and very poor, respectively.
About 82.8% of the respondents indicated that medicines
for treating common medical conditions were affordable
for those with low income (see Table 2).

Accessibility of the scheme
About 89.5% of respondents said they had acute health
issues. The majority (94.9%) of respondents sought
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Table 2 Level of Coverage for treatment cost (N=296) Table 4 Drugs from the scheme
Variables Level of coverage for treat- Chi-square Quality of drugs Frequency Per cent
ment cost (p-value) Yes 23] 780
Yes en- Partly cov- No (%) No 33 11.1
tirely  ered (%) Don't know 32 108
(%)
Total 296 100.0
Male 8(302) &5 (348) 3(115) 5.856(0.054) Were drugs prescribed under the scheme effective?
Female 18 159 (65.2) 23 Yes 248 838
(69.8) (88.5)
Total 26 (100) 244 (100) 26 (100) No . 3 18
Employment status 9.748%(0.138) Don't know 13 44
Unemployed 5(192) 39(16.04)  8(308) fotal . 2% 1000
Self-employed 207 27310) 0 Availability of drugs issued under the scheme
Paid employment 19 178 (72.9) 18 ves 135 456
(73.1) (69.2) No 141 476
Total 26 244(100) 26 Don't know 20 68
(100) (100) Total 296 100.0
Socio-economic status groups (SES) 9.782%(0.134)
Poorest (Q1) 12 76 5 93 Table 5 Staff availability
(46.2) 312 (192 G14) Do you wait long before receiving Frequency Per cent
Very Poor (Q2) 2(77) 53 7 62 treatment?
(21.7) (26.9) (20.9) Yes 194 655
Poor (Q3) 5(19.2) 53 10 68 No 93 314
(217) (385) (230) Don't know 9 3.0
Least Poor (Q4) 7(269) 62 4 73 Total 296 100.0
@54 (154) 24.7) Did you have difficulty getting medicine?
Total 26 244 26 296 Ves 196 426
(100) (100) (100) (100)
Drug affordability No 161 44
Affordability of Frequency Per cent Don'tknow 0 30
drugs for common Total 296 100.0
medical condi-
tions for low- medical help, and 78.4% indicated that the scheme
income earners improved their access to care - availability, affordability,
Yes 245 828 and accessibility. (See Table 3).
No 21 7.1
Don't know 30 101 Availability of the medicines on the scheme
Total 296 100.0

Q1,2,3,4-Quartile 1,2,3,4

Table 3 Kind of illness and access to medicine (N=296)

Kind of illness suffered Freq. (%)

Acute illness (illness of short duration (days weeks) 265
(89.5)

Chronic illness (illness of long duration greater than 4 31(10.5)

weeks)

Responses on the number of those that seek for care on

the illness above

Yes 281
(94.9)

No 15 (5.1)

Did the scheme increase access to medicine?

Yes 232
(78.4)

No 55(18.6)

Don't know 9(3.0)

Our study showed that 78% of the respondents thought
that the medicines on the scheme were of good quality
(see Table 4). Also, 83.8% indicated the drugs are effec-
tive (see Table 4). These drugs were not always available.
When asked, 47.6% of the respondents thought that they
were not always available, while 45.6% of them believed
that the drugs were always available (see Table 4).

Staff availability for NHIS facilities was ranked low
because, in facilities surveyed, staff were not readily
available to attend to clients. Results showed that 65.5%
indicated that they had to wait long before receiving
treatment (see Table 5). Regarding difficulty in getting
medicine, 54.4% never had difficulty getting medicine,
while 42.6% encountered some difficulties getting medi-
cine (see Table 5). Respondents were asked if locally
made drugs were more available on the scheme than
imported medicine, 49.3% didn’t know, 42.6% indicated
“yes” and 8.1% indicated “no” (see Table 5).
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Qualitative data

Affordability of the scheme

Data collected from IDI respondents showed that the
majority of respondents believed that the NHIS, which
was designed to subsidize the cost of healthcare services
for users, was causing private institutions to lose money;
the NHIS is structured in a way that the private institu-
tions are at a loss as compared to the government institu-
tions because the government institutions have subvention
from the government, the government takes care of their
overhead while the private work out what they use. So
they are already skewed”[SL IDI_1]. The price list of drugs
presently is not anything to write home about because the
NHIS price is very much lower than what is obtainable in
the market. These prices are detrimental to the finance of
the institution, in other words, if we continue, it is a way
of running the hospital down, and the policy cannot sur-
vive for a long time because many private hospitals will
opt out”[ETH IDI_2]. This is a real problem; NHIA is sup-
posed to regulate all this and make sure private providers
are not short-changed [ETH IDI_2].

Accessibility of the scheme

For the qualitative component, respondents (NHIS desk
officers) did not feel there were discrepancies in access
among socioeconomic groups. Although the majority of
the respondents believed in the principle of free access
to medications, a minority stated that access to medi-
cines was limited due to the brand and type of medi-
cines offered by pharmaceutical providers. Quotes from
respondents showed that access had increased due to
NHIS: “NHIS has given room for people that cannot afford
health care to have access to health care. It has actually
tried to improve access. At least it has increased it a little
bit. Some people usually just take anything from the pat-
ent medicine vendors but now they have access to [qual-
ity] medication... It has improved access”[SL_IDI_]. Some
of the IDI respondents also commented as follows “...The
scheme has improved the accessibility for the enrollees.”
[ETH_IDI 2]. You know many people are yet to under-
stand the scheme but for the little, I have worked here the
scheme is ok” [SL_IDI 1].

Availability of the medicines on the scheme

This is equally supported by findings from the IDI: “The
medicines provided are good ones” [AMH IDI_3]. “They
give quality medicine. They give the best within the allo-
cated funding” Though I think more funding is required
to increase the availability of drugs [RC IDI_4]. An IDI
respondent opined that the availability of drugs under
the NHIS scheme depended on the healthcare provider’s
ability to make it accessible to the client ‘It depends on
the healthcare provider. I can rate it between 50 and 60%
depending on the provider, but it’s individual access” [SL
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IDI_1]. I also think the government needs to step in to
increase the allocation to medicine under NHIS, it will
help [SL IDI _1].

On staff availability, most of the IDI respondents stated
that many of the staff in NHIS-accredited facilities were
not educated on what is expected or required of them
concerning the scheme. They have very little knowledge
of how to run the scheme. This is evidenced by the state-
ment below: “The desk officers are not even trained. The
healthcare providers don’t even know what the scheme is
all about... When you go to a hospital that is under NHIS,
most times the staff don’t know what the scheme is all
about’(MoC_IDI 5).

Discussion

Our study sought to assess the contextual nature of
NHIS/ESSHIP, emphasizing accessibility, affordability,
and availability (3As) and how focusing on these three
can make NHIS a more beneficial and long-term scheme
towards improving access to medicine. The results of
our study have shown that focusing on these three can
be achieved. The respondents reported that the NHIS
improved their access to care regarding availability,
affordability, and accessibility. Specifically, the NHIS
was found to have increased the availability of essential
drugs in accredited facilities, making it easier for enroll-
ees to access the medications they needed. The scheme
also played a significant role in reducing the financial
burden of healthcare expenses, making healthcare more
affordable for many Nigerians. Additionally, the NHIS
improved the accessibility of healthcare services by
ensuring that enrolled individuals had equitable access
to healthcare facilities, regardless of their geographic
location or socioeconomic status. These findings suggest
that the NHIS has made significant strides in enhancing
access to medicines in Nigeria, but there are still chal-
lenges that need to be addressed to ensure sustained
access for all Nigerians.

Accessibility

So far, the presence of the scheme alone has been
reported to increase accessibility. It has made it pos-
sible for people to seek care from the hospital. This
finding is consistent with other studies [17, 28] where
NHIS increased accessibility and utilisation. However,
this marginal increase in access to medicines under the
NHIS is not enough as most of the country’s population
is unemployed and not fully captured under the NHIS.
The organisation and structure of Nigeria’s healthcare
system appear to lack some of the essential components
that could improve access to healthcare [29-33]. Obuaku
[18] pointed out that there is inadequate access to health-
care services among a large percentage of the population
and that, despite the reforms that have been made by the
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government, the majority of public health facilities are
still short-staffed, ill-equipped, and low on medicine, vac-
cines, and treatment services. The implication of this for
the sustainability of the scheme is that no matter the suc-
cesses recorded so far by the scheme, a lot more would
still need to be done, especially in the area of accessibility.

Affordability

The respondents from our study indicated that NHIS
improved service utilization. However, this improvement
in utilisation tilts a great deal towards salaried workers of
all cadres, most especially junior cadre workers. Through
the scheme, low-income workers who would have oth-
erwise not been able to afford essential medical services
can now utilise such services without recourse to per-
sonal funds. However, the percentage that falls under this
group (salaried workers) is minimal compared to the vast
majority of unemployed citizens living across the coun-
try who are not able to utilise or have access to essential
medical services. A lot more needs to be done to further
improve access to medicine through the scheme’s afford-
ability plans. The NHIS was designed to cover part of the
costs (10%) of services. Due to the rising cost of health
care in the country, the NHIS sought primarily to create a
means through which health care could be affordable for
all [17]. Thus, user fees are affordable for enrollees. The
10% co-payment paid by enrollees is the individual’s com-
mitment to the scheme. This creates opportunities for
low-income earners to afford health care. However, since
the (NHIS/FSSHIP) scheme only covers salaried workers,
the unemployed and those without any means of liveli-
hood are still left to cater for the full cost of medical ser-
vices unless they have a family member who enrolls them
under their package. Despite how long the scheme has
existed, it’s yet to go beyond the formal sector to cover
those at the community level. Thus, total access to essen-
tial medicines is still beyond the reach of many.

Availability

Availability was another subject raised during the course
of this study. Availability of drugs and hospital staff are
key factors in ensuring utilisation and access to medi-
cine [34-36]. Our study findings showed that the drugs
provided by the scheme, though of good quality, were
not always available. Often, patients/clients were sent
out to the drug stores outside the facility to buy needed
drugs. This created some difficulties for patients who
could not afford to buy medicines from private pharma-
cies, thus creating a barrier to access for those in need.
This challenge (according to an IDI respondent) can be
taken care of by using local pharmacies to dispense drugs
free of charge, using the voucher issued to the patient by
the doctor. This local pharmacy can then be reimbursed
by the authorities [37]. In addition to the out-of-stock
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medicines, health facility staff were often not available.
This meant that enrollees had to endure long waiting
times before receiving treatment. Our study findings also
showed that staff in many of the health facilities lacked
adequate training needed in the performance of their
duties, and were often clueless. This affected their rela-
tionship with clients and, by extension, access to essential
medicine [18]. The country faces a shortage of healthcare
institutions with adequate medical resources and staff to
carry out the Scheme in an efficient manner [38].

Challenges
The challenges with NHIS using the lens of the 3As of
access revolved mostly around access to drugs and the
availability of drugs, especially in private hospitals. The
low price of medicines and low service charges insisted
upon by the NHIS was considered a problem by some
of the private hospitals, as they were barely able to meet
their cost price and make a profit. If this continues, many
hospitals might opt out of the NHIS, or provide separate
services for respondents with better insurance service
tariffs. In addition, although survey respondents indi-
cated that the drugs prescribed under the scheme were
reported as being of good quality and effective, some IDI
respondents stated that They mentioned that there are
some adulterations; some people have adulterated some of
these common drugs. When these clients take it, they don’t
have the desired effect”. Because of this, patients tend to
“lose confidence in some of these orthodox medicines’.
Unavailability can be a deterrent to the accessibility
of quality health care. If adequate facilities, skilled staff,
and (quality) drugs were available and accessible but
not affordable, the health service might not be used. A
great number of Nigeria’s population still lives in poverty
without adequate access to basic services and could ben-
efit from more inclusive development policies [39]. Thus,
affordability in a nation like Nigeria may be the link that
holds all three together and may well be a “golden para-
chute” towards universal coverage. If people find health
services affordable, the number of those seeking health-
care will increase, thus creating a stronger need for health
services to be made available and accessible. It can there-
fore be said that NHIS improved access marginally, how-
ever, poor funding of healthcare in Nigeria has been a
major barrier to the quality of healthcare service delivery
[40]. Thus, the high burden of the costs of healthcare is
being borne by individuals and households, which ranks
Nigeria as the country with the second-highest level of
out-of-pocket spending on health in the world [40]. To
ensure effective and efficient operations of the NHIS, a
possible link between the implementation of NHIS and
corruption should be explored because the money meant
to boost the health sector most often ends up in private
pockets, which then results in inadequate funding to
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execute the programme effectively [41-43]. The coun-
try’s high level of corruption, lack of transparency, and
accountability has negatively impacted the NHIS, making
quality, accessible, and affordable healthcare difficult to
provide [44, 45]. It is estimated that healthcare systems
lose around 10% of their spending due to fraud or abuse,
making it a critical issue [46, 47]. NHIA [48] reported
that healthcare fraud costs the taxpayer 15% of health-
care spending on average, highlighting the enormity of
this problem.

So, the implementation of the NHIS has faced several
challenges such as insufficient staffing, physical health
facilities, administrative and logistical impediments
[49]. In addition, the processing of registered beneficiary
documents and contributions to the NHIS, Health Main-
tenance Organisations (HMOs), and Health Providers
(HPs) has been delayed, making managing the Scheme
difficult [38] It is also challenging to organise the infor-
mal sector for the Scheme, and private clinics and hos-
pitals are starting to reject the plan as well [38]. Due to
these issues, NHIS is now vulnerable to various forms of
fraudulent activity, despite the NHIA’s efforts to improve
oversight and control measures.

Using the 3 A, it is evident that the National Health
Insurance Scheme in Nigeria still faces significant chal-
lenges in providing sustained access to medicines. These
challenges need to be addressed in order to ensure the
effectiveness and success of NHIA’s efforts to improve
oversight and control measures. The NHIAs efforts
to improve oversight and control measures have been
commendable, but they have not completely eradicated
fraudulent activity etc. This highlights the need for fur-
ther interventions and strategies to ensure sustained
access to medicines through the National Health Insur-
ance Scheme in Nigeria. Additionally, addressing these
challenges will require collaboration between stakehold-
ers, including healthcare providers, regulatory bodies,
and the government, to develop comprehensive solutions
that prioritize patient welfare and combat fraudulent
practices effectively.

Study limitations and strengths

The study only focused on the health insurance scheme
provided by the government as it is related to access to
medicine. It, however, did not look at the fourth dimen-
sion (acceptability) of access to medicine and other
health insurance schemes that are already in existence.
Considering the limitations of scope, we suggested that
future research could explore the dimension of accept-
ability more comprehensively, offering a more holistic
understanding of healthcare access dynamics, public
awareness, inadequate monitoring and evaluation; pos-
sible political interference, and even global health crises,
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In using chi-square, we only tested for the association
between variables. In addition, qualitative data was col-
lected mainly from health insurance desk officers/man-
agers, the inclusion of pharmacists might have revealed
a bit more information, and further research should
include the pharmacists.

The mixed methodology used in this study contributed
to the study’s methodological rigour and is considered a
strength.

Conclusion

The study findings revealed that although the NHIS has
successfully expanded access to medicines, there remain
several challenges to its effective implementation and
sustainability. Additionally, the scheme’s coverage of
essential medicines could be improved even more, lead-
ing to reduced access to needed drugs for many Nigeri-
ans. A focus on the 3As (accessibility, affordability, and
availability) for the scheme means that all facility cat-
egories (private and public) and their interests (where
necessary) must be considered in further planning of
the scheme to ensure that things work out well. Finally,
the 3As become a focus when the governing body of the
scheme takes complete charge of NHIS units in hospi-
tals (private or public) as separate departments or liai-
son units, having government-employed staff (doctors,
nurses, labs, equipment, attendants, etc.) in all these
units across all facilities. For the private facilities, these
staff will be answerable to and paid for by the government
rather than the facilities they operate. Also, these staff
will be properly trained for the tasks they are employed
to carry out.

Article summary
Strengths and limitations

+ The mixed methodology used in this study
contributes to the methodological rigor of the study.

+ The study participants were only from one state.

+ The study only focused on NHIS provided by the
government as it is related to access to medicine....

+ NHIS desk officers were the focus of IDIs.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512913-024-10827-1.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
Not applicable.


https://doi.org/10.1186/s12913-024-10827-1
https://doi.org/10.1186/s12913-024-10827-1

Uguru et al. BMIC Health Services Research (2024) 24:403

Author contributions

Conceptualization: [Uguru Nkolika Pamela, Ibe Ogochukwu], Methodology:
[Uguru Nkolika Pamela, Ibe, Ogochukwul, Formal analysis and investigation:
[Uguru Nkolika Pamela, Ogu Udochukwu Ugochukwu], Writing-original

draft preparation: [Uguru Nkolika Pamela, Ogu Udochukwu Ugochukwu,
Uguru Chibuzo], Writing - review and editing: [Uguru Nkolika Pamela, Ogu
Udochukwu Ugochukwu, Uguru Chibuzo, Ibe Ogochukwu], Resources: [Uguru
Nkolika Pamela, Ogu Udochukwul.

Funding
There was no funding for this study.

Data availability
Technical appendix, statistical code, and dataset available from the lead author
and the corresponding author.

Declarations

Ethics approval and consent to participate

This study was reviewed and approved by the Health Research Ethics
Committee of the University of Nigeria Teaching Hospital, Ituku-ozalla,
Enugu state, Nigeria with ID number NHREC/05/01/2008B-FWA00002458-
TRB00002323. All methods were carried out in accordance with relevant
guidelines and regulations. Written informed consent was obtained from

all participants through signatures, thumbprints, or verbal. An information
sheet, detailing the purpose of the study, proposed participants, and the
rights of participants, was given to the participants and reiterated verbally
by the researchers. This method was approved by the Health Research Ethics
Committee of the University of Nigeria Teaching Hospital, ltuku-ozalla, Enugu
state, Nigeria. All participants are above 18 years of age.

Competing interests
The authors declare no competing interests.

Consent for publication
Not Applicable.

Author details

'Department of Preventive Dentistry, Faculty of Dentistry, College of
Medicine, University of Nigeria Enugu Campus, Enugu, Nigeria

Health Science Centre, University of North Texas, Fort Worth, TX, United
States of America

*Health Policy Research Group, Department of Pharmaco-therapeutics,
College of Medicine, University of Nigeria, Enugu Campus, Enugu, Nigeria
“Department of Oral and Maxillofacial Surgery, Faculty of Dentistry,
College of Medicine, University of Nigeria Enugu Campus, Enugu, Nigeria

Received: 26 October 2023 / Accepted: 5 March 2024
Published online: 29 March 2024

References

1. Saka MJ, Isiaka SB, Akande TM, Saka AO, Agbana BE, Bako IA. Health related
policy reform in Nigeria: empirical analysis of health policies developed and
implemented between 2001 to 2010 for improved sustainable health and
development. J Public Adm Policy Res. 2012;4(3):50.

2. Akinwale AA, Shonuga A, Olusanya O. Artisan reactions to national health
insurance scheme in Lagos state, Nigeria. 2014.

3. Yang W. China's new cooperative medical scheme and equity in access to
health care: evidence from a longitudinal household survey. Int J Equity
Health. 2013;12(1):20.

4. Mohammed S, Sambo MN, Dong H. Understanding client satisfaction with a
health insurance scheme in Nigeria: factors and enrollees experiences. Heal
Res Policy Syst. 2011;9(1):20.

5. Ewelukwa O, Onoka C, Onwujekwe O.Viewing health expenditures, payment
and coping mechanisms with an equity lens in Nigeria. BMC Health Serv Res.
2013;13(1):87.

6. WirtzVJ, Kaplan WA, Kwan GF, Laing RO. Access to Medications for Cardiovas-
cular Diseases in Low- and Middle-Income Countries. Circulation [Internet].

20.

21.

22.

23.

24.

25.

26.

Page 9 of 10

2016 May 24 [cited 2023 Nov 23];133(21):2076-85. Available from: https://
pubmed.ncbi.nlm.nih.gov/27217433/.

Ozawa S, Shankar R, Leopold C, Orubu S. Access to medicines through health
systems in low- and middle-income countries. Health Policy Plan [Inter-

net]. 2019 Dec 1 [cited 2023 Nov 20];34(Supplement_3)iii1-3. https://doi.
0rg/10.1093/heapol/czz119.

MclIntyre DI, Thiede M, Birch S. Access as a policy-relevant concept in low-and
middle-income countries. Heal Econ Policy Law. 2009;4(2):179-93.

Global Health Workforce Alliance (GBHWA). WHO| What do we mean by avail-
ability, accessibility, acceptability and quality (AAAQ) of the health workforce?
[Internet]. WHO. World Health Organization. 2014 [cited 2020 May 22]. Avail-
able from: https://www.who.int/workforcealliance/media/qa/04/en/.

Ogaji DS, Adegoke AM, Adeleke IT. Drug stockouts: a potential obstacle to
the National Health Insurance Scheme's efforts in achieving universal health
coverage in Nigeria. Int J Health Plann Manage. 2018;33(4):905-16.

Okonkwo OE, Okeke CC, Oguejiofor CB. Evaluation of pharmaceutical supply
chain in Nigeria: a case study of Onitsha drug market. Int J Pharm Pharm Sci.
2013;5(3):397-404.

Rekha RS, Wajid S, Radhakrishnan N, Mathew S. Accessibility analysis of
health care facility using geospatial techniques. Transp Res Procedia.
2017;27:1163-70.

Uchendu OC, llesanmi OS, Olumide AE. Factors influencing the choice of
health care providing facility among workers in a local government secre-
tariat in south western Nigeria. Ann Ib Postgrad Med. 2013;11(2):87-95.
Bigdeli M, Laing R, Tomson G, Babar ZUD. Medicines and universal health
coverage:Challenges and opportunities. J Pharm Policy Pract [Internet]. 2015
Feb 16 [cited 2022 Jul 29];8(1):1-3. Available from: https://joppp.biomedcen-
tral.com/articles/https://doi.org/10.1186/540545-015-0028-4.

Garrido-Latorre F, Herndndez-Llamas H, Gdmez-Dantés O. Surtimiento de
recetas a los afiliados al Seguro Popular de Salud de México. Vol. 4. 2008.
Servan-Mori E, Heredia-Pi |, Montafiez-Hernandez J, Avila-Burgos L, Wirtz VJ.
Access to Medicines by Seguro Popular Beneficiaries: Pending Tasks towards
Universal Health Coverage. PLoS One [Internet]. 2015 Sep 25 [cited 2022

Jul 291;10(9):e0136823. Available from: https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0136823.

Akande TM, Salaudeen A, Babatunde O. The effects of national health insur-
ance scheme on utilization of health services at Unilorin Teaching Hospital
staff clinic, llorin, Nigeria. 2014.

Obuaku C. Essential medicines in Nigeria: foregrounding access to affordable
essential medicines. Afr Sociol Rev Africaine Sociol. 2014;18(2):42-60.

Okaro AO, Ohagwu CC, Njoku J. Awareness and perception of national health
insurance scheme (NHIS) among radiographers in South East Nigeria. Am J
Sci Res. 2010;8:18-25.

Ipinnimo TM, Durowade KA, Afolayan CA, Ajayi PO, Akande TM. The Nigeria
National Health Insurance Authority Act and its Implications towards Achiev-
ing Universal Health Coverage. Niger Postgrad Med J [Internet]. 2022 [cited
2023 Nov 24];29(4):281-7. Available from: https://journals.lww.com/npmj/
fulltext/2022/29040/the_nigeria_national_health_insurance_authority.1.aspx.
Christina CP, Latifat TT, Collins NF, Olatunbosun AT. National health insurance
scheme: How receptive are the private healthcare practitioners in a local
government area of Lagos state. Niger Med J [Internet]. 2014 [cited 2023 Nov
241,55(6):512. Available from: http:///pmc/articles/PMC4262851/.

Alawode GO, Adewole DA. Assessment of the design and implementation
challenges of the National Health Insurance Scheme in Nigeria: a qualitative
study among sub-national level actors, healthcare and insurance providers.
BMC Public Health [Internet]. 2021 Dec 1 [cited 2023 Nov 24]:21(1):1-12.
Available from: https://bmcpublichealth.biomedcentral.com/articles/https.//
doi.org/10.1186/512889-020-10133-5.

Ele G, Ochu U, Odili V, Okechukwu R, Ogbonna B. Evaluation of the benefits,
Quality of Services and challenges to the Nigerian National Health Insurance
Scheme among enrollees in a Tertiary Teaching Hospital in Southeast Nigeria.
J Adv Med Pharm Sci. 2016;9(3):1-11.

Owumi BE, Adeoti AB, Patricia A. National Health Insurance Scheme Dispens-
ing Outreach and Maintenance of Health Status in Oyo State. Int J Humanit
Soc Sci Invent [Internet]. 2013;2(5):37-46. Available from: www.ijesi.org.
National Population Council. National Population Estimates [Internet]. 2016.
Available from: https.//www.google.com/url?sa=t&rct=j&q=&esrc=s&source
=web&cd=3&ved=2ahUKEwj_7rbz5_ToAhUiD2MBHeliAkIQFjACegQIBBAC&u
rl=https%3A%2F%2Fnigerianstat.gov.ng%2Fdownload%2F474&usg=AOvVa
wOBYIICMVsVxpAo4ledxgup

Enugu State Ministry of Health. List of local government areas and political
wards in Enugu State. Department Research Planning and Statistics; 2018.


https://pubmed.ncbi.nlm.nih.gov/27217433/
https://pubmed.ncbi.nlm.nih.gov/27217433/
https://doi.org/10.1093/heapol/czz119
https://doi.org/10.1093/heapol/czz119
https://www.who.int/workforcealliance/media/qa/04/en/
https://joppp.biomedcentral.com/articles/
https://joppp.biomedcentral.com/articles/
https://doi.org/10.1186/s40545-015-0028-4
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0136823
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0136823
https://journals.lww.com/npmj/fulltext/2022/29040/the_nigeria_national_health_insurance_authority.1.aspx
https://journals.lww.com/npmj/fulltext/2022/29040/the_nigeria_national_health_insurance_authority.1.aspx
https://bmcpublichealth.biomedcentral.com/articles/
https://doi.org/10.1186/s12889-020-10133-5
https://doi.org/10.1186/s12889-020-10133-5

Uguru et al. BMIC Health Services Research

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

(2024) 24:403

Filmer D, Pritchett LH. Estimating Wealth Effects without Expenditure Data-or
Tears: An Application to Educational Enrollments in States of India. Demogra-
phy [Internet]. 2001;38(1):115-32. https://doi.org/10.2307/3088292.

Nwoko M, Abubakar I. An Assessment of Socio-Economic Effect of National
Health Insurance Scheme on Quality, Accessible and Affordable Healthcare in
Nigeria. KIU J Humanit [Internet]. 2021 Oct 12 [cited 2023 Nov 25],6(3):67-74.
Available from: https://ijhumas.com/ojs/index.php/kiuhums/article/
view/1323.

Abah VO. Poor Health Care Access in Nigeria: A Function of Fundamental
Misconceptions and Misconstruction of the Health System. Healthc Access

- New Threat New Approaches [Internet]. 2022 Nov 7 [cited 2023 Nov 25];
Available from: https://www.intechopen.com/chapters/84695.

Menizibeya O. The Nigerian health care system: Need for integrating
adequate medical intelligence and surveillance systems. J Pharm Bioallied Sci
[Internet]. 2011 Oct [cited 2023 Nov 25];3(4):470. Available from: http:///pmc/
articles/PMC3249694/.

International Trade Administration. Nigeria - Healthcare [Internet]. Nigeria -
Country Commercial Guide. 2023 [cited 2023 Nov 25]. Available from: https://
www.trade.gov/country-commercial-guides/nigeria-healthcare.

Amedari M, Ejidike IC. Improving access, quality and efficiency in health care
delivery in Nigeria: a perspective. PAMJ-OH [Internet]. 2021 May 7 [cited 2023

Nov 251;5(3). Available from: https://www.one-health.panafrican-med-journal.

com/content/article/5/3/full.

Fawibe AE, Onyedum CC, Sogaolu OM, Ajayi AO, Fasae AJ. Drug prescription
pattern for asthma among Nigerian doctors in general practice: a cross-
sectional survey. Ann Thorac Med. 2012;7(2):78.

Latifah E, Ari Kristina S, Suryawati S. Overview of Drug Availability and
Influencing Factors in Several Low, Lower and Upper-Middle Countries: A
Systematic Review. Syst Rev Pharm [Internet]. 2019 [cited 2023 Nov 25];10(1).
Available from: https://www.sysrevpharm.org/articles/overview-of-drug-
availability-and-influencing-factors-in-several-low-lower-and-upper-middle-
countries-a-systematic-revie.pdf.

Kuwawenaruwa A, Wyss K, Wiedenmayer K, Metta E, Tediosi F. The effects of
medicines availability and stock-outs on household's utilization of healthcare
services in Dodoma region, Tanzania. Health Policy Plan [Internet]. 2020

Apr 1 [cited 2023 Nov 251;35(3):323. Available from: http:///pmc/articles/
PMC7152726/.

Pariyo GW, Ekirapa-Kiracho E, Okui O, Rahman MH, Peterson S, Bishai DM, et
al. Changes in utilization of health services among poor and rural residents in
Uganda: are reforms benefitting the poor? Int J Equity Health. 2009;8(1):39.
Sharma S, Chaudhury RR. Improving availability and accessibility of medi-
cines: a tool for increasing healthcare coverage. Arch Med. 2015;5:12.

Yange TS, Onyekware O, Soriyan HA. A Fraud Detection System for Health
Insurance in Nigeria. J Heal Inf Afr. 2019,6(2):64-73.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

Page 10 of 10

National Bureau of Statistics. Nigeria launches its most extensive national
measure of multidimensional poverty. [Internet]. PRESS RELEASE/About]
National Bureau of Statistics. 2022 [cited 2023 Nov 25]. Available from:
https://nigerianstat.gov.ng/news/78.

Obikeze E, Onwujekwe O, Uzochukwu B, Chukwuogo O, Uchegbu E, Soludo
E, et al. Benefit incidence of national health insurance scheme in enugu state,
Southeast Nigeria. Afr J Heal Econ. 2013;2:13-30.

Amoo BAG, Adenekan AT, Nagodo HU. National Health Insurance Scheme
(NHIS) implementation in Nigeria: issues, challenges and way forward. CBN
Bullion [Internet]. 2017;41(1):15-33. Available from: https://dc.cbn.gov.ng/
cgi/viewcontent.cgi?article=1070&context=bullion

Adebisi S, Odiachi J, Chikere N. The National Health Insurance Scheme (NHIS)
in Nigeria: Has the Policy Achieved itsintended Objectives? Acad J Econ Stud
[Internet]. 2019;5(3):97-104. Available from: https://www.researchgate.net/
publication/366606183_The_National_Health_Insurance_Scheme_NHIS_in_
Nigeria_Has_the_Policy_Achieved_its_Intended_Objectives.

Oba JO. Oct. Nigeria: Yar’Adua and the resuscitation of health sector. http//
allatrica.com/stories/200806021431.html Retrieved 2008;22:2013.
Akwukwuma V, Charles Igodan E. A Framework of a Web-Based Database
System for. Asian J Inf Technol [Internet]. 2012 [cited 2024 Jan 25];11(1). Avail-
able from: https://www.researchgate.net/publication/269645311.

Akinyemi OO, Owopetu OF, Agbejule 10. National Health Insurance Scheme:
perception and participation of federal civil servents in Ibadan. Ann Ibadan
Postgrad Med [Internet]. 2021;19(1):49-55. Available from: https://www.ncbi.
nim.nih.gov/pmc/articles/PMC8935672/.

Zhang C, Xiao X, Wu C. Medical Fraud and Abuse Detection System Based
on Machine Learning. Int J Environ Res Public Health [Internet]. 2020;17(19).
https://doi.org/10.3390/ijerph17197265.

Gee J, Button M, Brooks G, Vincke P. The financial cost of healthcare fraud.
2010.

National Health Insurance Authority (NHIA). Annual report [Internet].

2013. Available from: http://www.nhis.gov.gh/_Uploads/dbsAttached-
Files1239%281%29.pdf.

Alimi O, Binuyo O, Gambo |, Jimoh K. Realtime national health insurance
scheme (RNHIS): means to achieve health for all. JCSEA. 2016;6(2):1-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.2307/3088292
https://ijhumas.com/ojs/index.php/kiuhums/article/view/1323
https://ijhumas.com/ojs/index.php/kiuhums/article/view/1323
https://www.intechopen.com/chapters/84695
https://www.trade.gov/country-commercial-guides/nigeria-healthcare
https://www.trade.gov/country-commercial-guides/nigeria-healthcare
https://www.one-health.panafrican-med-journal.com/content/article/5/3/full
https://www.one-health.panafrican-med-journal.com/content/article/5/3/full
https://www.sysrevpharm.org/articles/overview-of-drug-availability-and-influencing-factors-in-several-low-lower-and-upper-middle-countries-a-systematic-revie.pdf
https://www.sysrevpharm.org/articles/overview-of-drug-availability-and-influencing-factors-in-several-low-lower-and-upper-middle-countries-a-systematic-revie.pdf
https://www.sysrevpharm.org/articles/overview-of-drug-availability-and-influencing-factors-in-several-low-lower-and-upper-middle-countries-a-systematic-revie.pdf
https://nigerianstat.gov.ng/news/78
https://dc.cbn.gov.ng/cgi/viewcontent.cgi?article=1070&context=bullion
https://dc.cbn.gov.ng/cgi/viewcontent.cgi?article=1070&context=bullion
http://allatrica.com/stories/200806021431.html
http://allatrica.com/stories/200806021431.html
https://www.researchgate.net/publication/269645311
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935672/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8935672/
https://doi.org/10.3390/ijerph17197265
http://www.nhis.gov.gh/_Uploads/dbsAttachedFiles123%281%29.pdf
http://www.nhis.gov.gh/_Uploads/dbsAttachedFiles123%281%29.pdf

	﻿Is the national health insurance scheme a pathway to sustained access to medicines in Nigeria?
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study setting
	﻿Research instruments
	﻿Data collection methods
	﻿Data analysis
	﻿Consent to participate

	﻿Results
	﻿Socio-demographic characteristics
	﻿Affordability of the scheme
	﻿Accessibility of the scheme
	﻿Availability of the medicines on the scheme
	﻿Qualitative data

	﻿Discussion
	﻿Accessibility
	﻿Affordability
	﻿Availability
	﻿Challenges
	﻿Study limitations and strengths

	﻿Conclusion
	﻿Article summary
	﻿Strengths and limitations


	﻿References


