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Background: Neonatal illnesses usually require long hospital stays and specialized care and/or
facilities, which usually results in huge medical bills. With more than 70% of people in Nigeria
living on less than US$2 per day, these bills are not affordable to many families’ livelihoods.
Aim: This study aims to determine the average cost of managing neonatal illnesses in Enugu in
southeast Nigeria and the proportion of family income spent on these illnesses. It further seeks
to ascertain the cost of various components in the management of neonatal diseases.
Methods: This is a longitudinal and descriptive study involving 106 newborns admitted to the
sick baby unit of the Enugu State University Teaching Hospital and the out-of-pocket medical
expenditure in the management of their illnesses.

Results: A hundred and six newborns participated in the study. All (100%) medical bills were
out-of-pocket payments, and 103 (97.2%) of these were catastrophic health expenditure (more
than 10% of total family monthly income). The average duration of hospital stay and cost of
managing a neonatal illness was 12.86+8.81 days and ¥36,382+19,389.72 (US$223%119),
respectively. This expenditure amounted to 157%, 71%, and 25% of total monthly family income
for the low, middle, and upper socioeconomic class families, respectively, with a mean percentage
of 85%. Families with a total monthly income of less than #10,000 (US$61), #10,000-49,999
(US$61-306), and #50,000-100,000 (US$306-612) and more than %100,000 (US$612)
on average spent 683%, 108%, 54%, and 20% of their monthly income on their newborn’s
illness. Hospital and utility bills compared with bills accruing from drug and laboratory inves-
tigations account for a significantly larger proportion of total cost incurred in neonatal sepsis
(N23,499+14,987 [US$144+92], P=0.001), low birth weight (}39,863+24,003 [US$224+147],
P=0.001), severe anemia (}40,504+13,923 [US$248+85], P=0.001), transient tachypnea of the
newborn (810,083+1,078 [US$62+7], P=0.001), birth asphyxia (}24,398+14,096 [US$149+86],
P=0.001), and meningitis (¥26,731£7,675 [US$164%47], P=0.001), whereas cost for labora-
tory investigations was significantly higher for neonatal jaundice (11,690+3,169 [US$72+19],
P=0.001). There was a strong positive correlation between duration of hospital stay and total
medical cost incurred (7=0.897, P=0.001).

Conclusion: Health expenditure on neonatal illness is high and leads to catastrophic expen-
diture for the majority of households in the state. There is a need for effective health insurance
schemes to help subsidize and cushion this disastrous and impoverishing health expenditure
on families for improved neonatal survival in Nigeria.
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Introduction
The newborn period (first 28 days of life) represents a critical period in the survival of
an infant. There is high morbidity and mortality risk as the newborn, with its inherent
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immunological deficits, adapts to extrauterine life. Common
causes of morbidity and mortality in our environment include
perinatal asphyxia, prematurity/low birth weight (LBW),
and infections.'” Neonatal mortality in Nigeria is unac-
ceptably high. A recent report in 2010 put it at 40/1,000
live births,® making it the highest in Africa and the second
highest globally, and contributing about 8% of the annual
global neonatal deaths.? Reducing the neonatal mortality rate
in Nigeria is critical to attainment of Millennium Develop-
ment Goal 4.

Illness in this period of life usually requires a higher level
of specialized care, longer duration of hospital stay, espe-
cially for the preterm infant, and use of specialized facilities,
resulting in huge medical bills. These bills are usually out
of pocket (OOP), as government spending on health in sub-
Saharan Africa (including Nigeria) is inadequate, insufficient,
inequitable, and unsustainable.* The private expenditure on
health in Nigeria is high and is at least 79%,’ indicating that
OOP expenditure is a major source of health care financing
in Nigeria.

OOP expenditure on health is defined as direct and indi-
rect expenses incurred by an individual and/or household to
secure or maintain their health. It is part of the private health
expenditure and it includes service user fees, consultation
fees, health insurance contributions, medical equipment,
drug costs (traditional/spiritual healers and medicine costs),
and laboratory tests. Additional costs may include costs for
nutritional supplements, transport costs, and care and sup-
port costs. There are some associated opportunity (indirect)
costs, such as loss of production cost and loss of earnings
incurred during neonatal illness. These indirect costs may be
difficult to measure, especially among casual and semiskilled
workers. According to the 2010 World Health Statistics, OOP
cost as a percentage of private health expenditure in Nigeria
is 95.9%, indicating that governments at all levels are not
making adequate investment in health and that there are few
insurance payment mechanisms for health care.

Some households are tipped into financial catastrophe
when the OOP expenditure exceeds a threshold of household
expenditure.® The commonly accepted generic threshold level
is 10% of the total household expenditure.” This threshold
represents an approximate level beyond which the household
is forced to sacrifice other basic needs and sell productive
assets, incur debt, or become impoverished.? In a setting in
Nigeria, OOP spending on newborn health care has been
shown to consume 133.4% of the combined family income.’
Most of the time, families are ill-prepared for such huge
OOP expenditure, due to limited income and lack of prior

knowledge of the average financial implications of newborn
health care.

In our environment, data on OOP expenditure for com-
mon newborn diseases are limited, and the available data are
out of date due to inflation rates in the economy. This study
therefore seeks to determine the current OOP cost of manag-
ing sick newborns in Enugu, which will also be a reflection
of similar cost in Nigeria. It is hoped that the findings of this
study will strengthen provision of health insurance and other
health policies in Nigeria that will help lessen the financial
burden for neonatal care on families, which will, in turn, help
improve newborn survival in Nigeria.

Methodology
Study design and setting

This is a cross-sectional descriptive and analytical study of
neonates hospitalized in the neonatal unit of Enugu State
University Teaching Hospital (ESUTH), Enugu, which is
the capital city of Enugu State, Nigeria. This study was
carried out over a l-year period (June 2012 to May 2013).
ESUTH is one of the two tertiary health institutions in the
state providing health services to a catchment population of
about 2,125,068 people as at 2005, with an average annual
growth rate of 3%.!° It draws clientele from families of dif-
ferent socioeconomic classes from the entire state and also
the neighboring communities from the surrounding states of
Anambra, Delta, Abia, Ebonyi, Kogi, and Imo.

Enugu, the host town of ESUTH, is located on latitude
6° 27'N and longitude 7° 30'E.!! It was nicknamed the
coal city because coalmining activities were the driving
force to the city’s growth in the 20th century. Today its
economy is dependent mainly on industry, manufactur-
ing, and commerce. The industries include brewing and
soft drink manufacture and merchandise, steel, cement and
pharmaceutical manufacture, and palm oil production. The
majority of the inhabitants are Igbo by tribe, and Christianity
is by far the dominant religion.

The minimum monthly income, similar to the national
average, is #18,000 (US$111).° Literacy rate is 66%, which
is higher than the national literacy rate of 45%, and there are
955 males per 1,000 females.!° The fertility rate and neonatal
mortality rate, similar to the national mean, are 5.5 births per
woman'® and 40 per 1,000 live births,>'* respectively.

Study variables

Following informed consent from parents and/or caregivers,
a proforma was opened for all newborns on admission by
the resident doctors on duty at the neonatal unit, who were
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trained in how to complete the proforma. Information on
age, sex, and gestation week at birth were collected. The
antenatal cards were used where mothers could not recall
their last menstrual period and/or birth date, and approxi-
mate estimation based on landmark events done in other
cases where the antenatal card was not available. Weight at
birth, mother’s and father’s income, and highest educational
attainment were also recorded.

During hospitalization of sick neonates, a compulsory
and initial deposit of 81,500 (US$9) is paid to the hospital
account department and a receipt is issued. This payment is
recorded in the patient’s folder and subtracted from the final
bill to be paid to the hospital on discharge. With the receipt
issued, the hospitalized neonate is then given a cot in the neo-
natal unit and care/management of the patient commenced.

When drugs are prescribed, if the hospital has the pre-
scribed drugs in stock, they are supplied to the patients, who
pay at that point and collect a purchasing receipt, which is
submitted to the doctor on duty for documentation in the
newborn’s profoma. If, however, the drug is not available
in the hospital pharmacy, the patient’s relatives are required
to purchase the drugs from privately owned pharmacies or
drug stores located outside the hospital and still submit the
purchasing receipt to the doctor on duty for documentation.
The same trend is also observed for laboratory investigations.
Where drug prescriptions or laboratory requests are made
but parents cannot afford to pay for them, the actual cost of
these is obtained from the hospital billing list and recorded in
the baby’s proforma but marked “unpaid for.” After the neo-
nate is discharged, the hospital folder is sent to the accounts
department, where the hospital and utility bills are calculated,
and the parents pay the hospital, collect a receipt, and submit
it to the doctor on duty for documentation in the proforma.
The total OOP cost is then computed by the investigators from
the records in the proforma, and this comprises the cost of
drugs purchased, laboratory investigations carried out, and
the hospital and utility bill.

The hospital and utility bill includes admission fee
(handling and service charges), ward bills (nursing, ward
orderly service, water, electricity, and hospital bed charges),
incubator bills, phototherapy bills, oxygen bills, and other
consumables. It consists in large part of nonrecurrent items
used during hospitalization. The drug and laboratory-related
bills are fees that accrue from drugs and laboratory services
used in the patient’s management. Due to inconsistencies,
and because receipts are usually not issued for travel (money
spent on travel to and from the hospital during index illness
of their child) and food (money spent on food and related

expenses for caregivers), these expenses were excluded from
the calculation of the final cost incurred during index admis-
sion of their neonates.

Diagnosis of neonatal illness was made using clini-
cal information and, where necessary, laboratory reports
by a specialist pediatrician and confirmed by a second
specialist. Where there was a disagreement in diagnosis,
a neonatologist was consulted to evaluate the neonate and
make an independent assessment and diagnosis. There was
concordance of diagnosis in 98% of cases between the two
initial assessors.

Duration of hospital stay was calculated from admission
to hospital discharge. Additional days stayed in the hospital
due to inability to settle the hospital bill immediately after
discharge by some families was not included in duration of
hospital stay during neonatal illness.

Total family monthly income was created by summing the
monthly income of the father and mother of the neonate with,
where applicable, the monthly income of any relative in the
household who contributed to the household expenses. The
families were then stratified into five income groups based
on the combined monthly earning of the household into no
earning (for households that had none or no reliable monthly
income), less than &10,000 (US$62), #10,000-49,999
(US$62-310), #50,000-100,000 (US$310—-620), and
more than #100,000 (>US$620). Using Olusanya et al’s*
classification scale, validated for developing countries,
families were also grouped into three socioeconomic classes
(upper, middle, and lower) based on the highest education
attainment of the mother and the father’s occupation.

Participant selection

Two hundred and one newborns were hospitalized during
the review period. Thirty-seven of them (18%) died while
in hospital, and 164 (82%) were discharged alive. Of these
164 neonates, 24 (15%) were excluded because the parents
declined consent, whereas 34 (21%) were excluded because
of failure of parent and/or caregiver to comply with the
requirements set out during the obtaining of consent: eg,
producing all receipts of hospitalization-related expenses. A
final sample size of 106 neonates were found to be eligible
and were enrolled in the study (Figure 1).

Results

One hundred and six newborns were enrolled in this
study. Table 1 shows the descriptive characteristics of
neonates enrolled in the study. Sixty-one (58%) of the
hospitalized newborns were male and 45 (43%) were
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Total sample of newborn admitted
[N=201]
(primary sample)

Excluded newborns
died during admission
[N=37, 18.4%]

h 4
Total sample of newborns discharged alive
[N=164]

Excluded newborns
parent declined consent
[N=24, 15%]

Excluded newborns
Parent with incomplete
receipts [N=34, 21%]

A 4

Final study sample of newborns
[N=106]

Figure | Selection procedure.

females. Seventy-two (68%) were born in the hospital, and
the remaining 34 (32%) were noninstitutional births. The
majority (103 [97%]) of the newborns’ households spent
more than 10% of their total monthly income on the index
illness of their newborn (catastrophic health expenditure),
whereas only three (3%), all from the upper socioeconomic
class, spent less than 10% of their total monthly incomes.
Most (72 [68%]) of the newborns were hospitalized for
2 weeks or less, whereas 34 (32%) stayed for more than
2 weeks from admission. The mean duration of hospital stay
and mean total hospital expenditure were 12.8618.81 days
and ]¥36,382.24+19,389.27, respectively.

Table 2 shows the various neonatal illnesses encountered
during the study, the mean hospital stay due to the illnesses,
and the mean cost accrued from managing them. Neonatal
sepsis (NNS) caused the highest number of admissions,
accounting for 65 (61%) of all neonatal admissions during
the period under review, with a mean duration of hospital stay
of 15.349.6 days and a wide range of 4-50 days. The mean
expenditure for treatment of NNS was 842,611 (US$265),
with hospital and utility bills accounting for significantly
more (N23,499 [54%]) of this expenditure (P=0.001).
LBW and necrotizing enterocolitis (NEC) required the
longest hospital stay. LBW, which was responsible for
18 (17%) hospitalizations, resulted in a mean hospital stay
of 23.6+13.5 days (range 655 days) and was third only to
severe anaemia and necrotizing enterocolitis in terms of cost

Table | Characteristics of hospitalized neonates

Variables Proportion
N=106
Sex (n [%])
Male 61 (57.5)
Female 45 (42.5)
Institutional delivery
No 34 (32.1)
Yes 72 (67.9)
Gestational age at birth
Less than 37 weeks 36 (34.0)
3740 weeks 55(51.9)
More than 40 weeks 15 (14.2)
Birth weight at birth
Less than 1,500 g 7 (6.6)
1,500-2,499 g 28 (26.4)
2,500-4,000 g 54 (50.9)
Greater than 4,000 g 14 (13.2)
Duration of hospital stay
2-7 days 34 (32.1)
8-14 days 38 (35.8)
15-21 days 22 (20.8)
More than 21 days 12 (11.3)
Health expenditure as percentage of total family monthly income
Less than 5% of total family income 2(1.9)
5%—40% of total family income 22 (22.6)
More than 40% of total family income 69 (65.1)
Missing® I'1(10.4)

Note: *Families with no monthly income.

required for management. Analysis shows that, on average,
it costs families }54,969 (US$340) for the management
of this condition. Likewise, families part, on average, with
N56,755 (US$352) for treatment of the relatively uncom-
mon cases of NEC, which accounted for only two (2%) of
the cases seen in this study. Just like for NNS, hospital and
utility bills accounted for the largest proportion of the total
expenditure in the management of this condition, at 839,863
(US$248, 66%), compared with drugs at #9,267 (US$58,
15%) and laboratory tests at &11,472 (US$71, 19%) for
LBW (P=0.001), and hospital and utility bills accounted for
N40,340 (US$251, 65%) compared with drugs at #9,115
(US$57, 15%) and laboratory tests at #&12,950 (US$80, 21%)
for NEC (P=0.978).

Similar trends were also seen in anemia, birth asphyxia,
and meningitis, where hospital and utility bills accounted for
a significant proportion of the total hospital bill: ie, 840,504
(US$252, 64.5%), 124,398 (US$152, 56.2%), and }26,731
(US$166, 54.6%), respectively (P=0.001). Exception to this
was seen in management of neonatal jaundice (NNJ), which
accounted for 49 (38.7%) recorded hospital admissions and
an average hospital stay of 13.1+£9.1 days with a range of
4-47 days. Here, expenditure due to laboratory tests accounted
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Table 2 Statistics of proportions, duration of hospital stay, and comparative expenditure incurred in treatment of neonatal illnesses

Disease conditions Proportion Duration of Cost of materials used in management (f)> Total F-test (P)°

N=106 hospital admission Mean + SD cost ()

n (%) Mean £ SD Drugs Laboratory Hospital Mean £ SD

(range)? tests and utility

Neonatal sepsis 65 (61.3) 15.3+9.6 (4-50) 10,239£3,830  10,110£3,169  23,499+14,987 42,611£19,011 69.48 (0.001)
Neonatal jaundice 49 (38.7) 13.1£9.1 (4-47) 8,476+4,841 11,690+3,183  2,336+15,026 37,850+20,039 12.80 (0.001)
Malaria 4(3.8) 5.5+2.3 (3-8) 3,738£2,098  8,400+2,226  9,055+3,845  18,893+5,639  4.178 (0.052)
Low birth weight 18 (17.0) 23.6£13.5 (6-55) 9,267+3,910  11,472+4,498 39,863+18,624 54,969+24,003 239.7 (0.001)
Severe anemia 10 (9.4) 20.2+10.5 (11-44) 11,022+4,624 11,310£2,581 40,504+13,923 57,615+17,725 38.79 (0.001)
Pneumonia 4(3.8) 9.0£3.8 (5-14) 6,630+5,463  7,650+661 14,360+5,042  24,515£12,106 3.799 (0.064)
Necrotizing enterocolitis 2 (1.9) 24.5+2.8 (5-44) 9,115+7,799  12,950+2,475 40,340+43,897 56,755+52,545 0.022 (0.978)
Transient tachypnea 3(28) 5.0+£2.0 (3-7) 1,4531+263 9331833 10,083+1,078  12,470+2,050  123.5 (0.001)¢
Birth asphyxia 24 (22.6) 14.8+10.5 (4-55) 11,097+4,834  7,896+5377 24,398+14,096 41,453+20,422 21.97 (0.001)
Meningitis 6(5.7) 17.3+3.8 (14-23) 13,330£5,480  8,867+1,187 26,731+7,675  48312+13,166 16.34 (0.001)

Notes: *Range of hospital admission durations (minimum-maximum value); ®exchange rate at time of study US$| =161 (http://www.xe.com), approximated to the nearest

Naira (¥); P-value significant, F-test coefficient for analysis of variance.
Abbreviation: SD, standard deviation.

for #11,690 (US$73, 52.0%) of the mean total expenditure
compared with }&8,476 (US$53, 37.7%) and 82,336 (US$15,
10%) for drugs and hospital and utility bills (P=0.001). There
was a strong positive correlation seen between length of hos-
pital stay and total hospital bill (»=0.898, P=0.001).

Due to financial constraints, parents could not buy all
drugs and/or pay for all laboratory investigations required for
proper treatment of their sick newborns. The most affected
were the low and middle income families that spent 157%
and 71%, respectively, of their total monthly income on the
index illness. Twenty-four (60%) and 24 (59%) low and
middle income families, respectively, compared with ten
(40.0%) in the upper socioeconomic class could not provide
all drugs and/or tests needed for optimal management of their
sick newborn (P=0.240).

Similarly, eight (73%), four (40%), 27 (66%), twelve
(49%), and seven (37%) households with no earnings, less

Table 3 Implications of hospital expenditure on family income

than #10,000 (US$62), #10,000-49,999 (US$62-310),
#50,000-100,000 (US$310-620), and more than 100,000
(US$620), respectively, were not able to completely cope
with the financial demands associated with drug and/or
laboratory tests for proper management of their newborns
(P=0.120) (see Table 3). This however did not attain statisti-
cal significance.

Discussion

We found from this study that, on average, medical expen-
diture for the management of neonatal illness in Enugu was
high (M36,383 [US$223], about twice the average minimum
wage in Nigeria) and that 100% of this expenditure was OOP
private health expenditure. The overall medical expenditure for
LBW seen in this study (854,969 [US$341]) was 1.7 times the
cost of managing a similar illness in the same age group in a
similar analysis done in Ibadan, western Nigeria, 5 years ago'*

Financial/economic status Proportion Completed all required hospital Ratio of mean health expenditure
N=106 expenditure and total family monthly income
n (%) Yes No %2 (P) (%)
Socioeconomic class of family
Low 40 (37.7) 16 (40.0) 24 (60.0) 157
Middle 41 (38.7) 17 (41.5) 24 (58.5) 2.87 (0.24) 71
Upper 25 (23.6) 15 (60.0) 10 (40.0) 25
Combined 106 (100) 48 (45.3) 58 (54.7) 85
Total family monthly income (N‘)a
No earnings I'1(10.4) 3(27.3) 8(72.7)
Less than 10,000 10 (9.4) 6 (60.0) 4 (40.0) 683
10,000-49,999 41 (38.7) 14 (34.1) 27 (65.9) 7.27 (0.12) 108
50,000-100,000 25 (23.6) 13 (52.0) 12 (48.0) 54
More than 100,000 19 (17.9) 12 (63.2) 7 (36.8) 20

Note: *Exchange rate at time of study US$| = Niel (http://www.xe.com).
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(M31,641 [US$247]: exchange rate US$1 =#128.1 at the time
of the study). This increase in the cost of care could be attrib-
uted to a high rate of inflation. This is because as the purchasing
power of the country’s currency depreciates (evident by a wide
difference between the dollar rate 5 years ago, US$1 =128.1,
and now, US$1 =161.1) with time, the cost of goods and ser-
vices, including that of hospital services, increases.

The OOP health expenditure seen in this study further
corroborates the 2010 World Health Statistics, which put
the mean private health expenditure in Nigeria at 96%.'
This proportion of health cost from private expenditure is
alarming, unacceptably high, and mostly catastrophic to
many families across socioeconomic and income strata, as
was also seen in this study, in a country where a majority of
people live on less than USS2 per day.

Infants with LBW, severe anemia, and NEC not surpris-
ingly had the longest hospital stay and largest average total
medical bill seen in this study. This could be attributed to the
long observation period, rigorous and repeated investigations,
and sometimes slow progress usually associated with these
conditions. This long hospital stay not only exposes the neo-
nates to hospital-acquired and iatrogenic infections but also
proportionately increases hospital and utility bills, which, in
turn, increase the total hospital bill. The relationship between
these two variables (ie, length of admission and total hospital
bill) was seen from the findings of this study as strong, posi-
tive, and highly and significantly correlated.

The hospital and utility bills that consisted largely of fees
from use of nonrecurrent items significantly accounted for
a higher percentage of the total medical costs for all of the
neonatal illnesses encountered in this study except for NNJ.
Here, bills accruing from laboratory investigation accounted
for a significantly larger portion of the total medical bill. It
is fair to say that for a country as rich as Nigeria, with the
second-largest economy in Africa and as the fifth-largest oil
exporter in the world, this bill should be subsidized by the
government, as is the policy in countries like Gambia, which
is poorer than Nigeria.

Because of the problem of affordability and poorly
equipped laboratories in resource-poor settings like ours,
most doctors and specialists usually try to reach clinical
diagnosis using history, clinical signs, and symptoms. Unlike
the hospital and utility bills that are mandatory and must be
paid for by families of all hospitalized neonates, the labora-
tory fee is not compulsory for management of all neonatal
illnesses except in diagnostic dilemmas. Experienced doctors
may decide to skip some laboratory investigations and treat
based on tentative diagnosis. The relatively higher cost of

the laboratory bill in the management of NNJ seen in this
study is easily explainable in our setting. This is because
in the management of NNIJ (using either phototherapy or
exchange blood transfusion in more severe cases), parents
and/or caregivers are required to pay for several serum
bilirubin (SB) tests (ranging from five to ten, depending
on the expertise of the managing doctor and the severity of
the case). This test (SB) in our setting is the gold standard
for assessing progress made in reducing the serum levels
of bilirubin for any form of treatment given. The cost for a
single SB test varies depending on whether it is done within
or outside the hospital. All these challenges put parents
and/or caregivers in a very difficult position in paying for
laboratory tests, thus adding to the financial burden of their
hospitalized neonates.

Because of the exorbitant cost in managing neonatal ill-
ness, no socioeconomic class or income category was able
to completely afford all required investigations or drugs
in the proper management of their newborns. The worst
affected were families lower down the socioeconomic class
and income strata. One could speculate that this trend may
partly explain why Nigeria still ranks top among countries
with the highest neonatal and child mortality in Africa,
despite been one of the largest economies and richest
countries in Africa.'®

The Nigerian Government, through relevant health minis-
tries and relevant parastatals, should implement free medical
treatment for vulnerable groups in our society (including
children aged under 5 years and childbearing women) such
as is done in South Africa and other relatively poorer coun-
tries in Africa where health care is provided free of charge
for these vulnerable groups. Also, there is a need for a sound
universal health insurance coverage system that covers all
families and individuals no matter what their employment
or socioeconomic status is.

Limitation

The total family monthly income of families whose neo-
nates were hospitalized was based on parental recall. There
was no objective proof like a pay slip or check requested
by the authors to confirm this information. Participants
were assured only of confidentiality and that what they
earned would not affect the final medical bill or care of
their neonates. Recall bias or lie bias might have led to
inaccuracies, leading to misclassification of income and
socioeconomic class. It is therefore recommended that the
findings of this study be interpreted with caution in the
light of this limitation.
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Conclusion

Despite this limitation, the OOP expenditure for neonatal
diseases in Enugu, Nigeria, is catastrophic for most families.
There is an urgent need for changes in health policy and
funding for vulnerable newborns in the region.
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