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Abstract
Background: Majority of neonatal deaths occur in low and middle
income countries. Availability of qualified human resource along with
maternal and child health services are essential to curb these deaths. The
study objective was to determine the availability of human resource and
services for newborn care in Primary Health Care facilities in Jos North
Local Government Area.

Methods: This was a descriptive cross-sectional study conducted in
Primary Health Care facilities offering immediate newborn care. A
stratified sampling technique was used to select 67 and 60 healthcare
workers in 30 public and 30 private facilities respectively. A structured
questionnaire was used to collect data and SPSS version 23 used for data
analysis.

Results: Majority, 85(66.9%) of the healthcare workers were Community
Health Extension Workers. There were 16(12.6%) midwives and 1(0.8%)
medical doctor. In-service training on newborn care had been received by
69(54.3%) respondents, while 22(17.3%) respondents had received
training on essential newborn care. Only twenty (33.3%) facilities
discharge mother and newborn 24 hours after normal delivery. Post natal
services provided included early initiation of breast feeding by
116(91.3%) respondents. Preventive services included chlorhexidine
cord care given by 86(67.7%) respondents while 27(21.3%) and
26(20.5%) gave erythromycin/ tetracycline eye prophylaxis and vitamin
k1 respectively.

Conclusion: Community Health Extension Workers were the major
human resource for immediate newborn care; further research to
determine their knowledge and skills are needed. The preventive neonatal
services were few. More preventive care and 24 hour postnatal care are
advocated as strategies to improve newborn outcome.
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Introduction

Neonatal mortality is high accounting for
47% of under-five deaths globally.'
Worldwide, in 2019, there were 2.4 million
neonatal deaths with majority (98%)
occurring in Low and Middle Income
Countries (LMICs)."” Nigeria contributed
270,000 neonatal deaths that year which
was the highest in Africa and the second
highest in the world.’ A third of neonatal
deaths occur within the first day after birth,
and close to three quarters occur within the
first week of life.’” More than 80 % of
neonatal deaths are the result of causes that
could have been prevented with basic good
quality health care and include
complications of premature birth, birth
asphyxia and infections .*

Essential newborn care (ENC) is a
comprehensive strategy that has been
shown to reduce neonatal morbidity and
mortality. ™ Its components include clean
delivery and clean cord care, thermal
protection, early and exclusive
breastfeeding, initiation of breathing,
preventive care including eye care,
immunization, management of newborn
illness and care of the preterm and/or Low
Birth Weight (LBW) newborn.’
Improving access to maternal and newborn
health services is a necessary first step in
bringing down rates of newborn mortality
and the presence of qualified Human
Resource (HR) during child birth plays an
important role in improved birth outcomes
and neonatal care."*’

The Primary Health Care (PHC) level is
the first of the three-tier health system in
Nigeria and is usually the first point of
contact between the patient and the health
care delivery system.”  There are few
published data in Nigeria on availability of
human resource and services for newborn
care at the PHC level of health care. The
objective of this study therefore was to
determine the availability of human
resource and services for immediate

newborn care in public and private PHC
facilities in Jos North Local Government
Area (LGA) of Plateau State, Nigeria.

Methods
Study area
This study was carried out in Jos North
LGA, one of the 17 LGAs of Plateau State,
north central Nigeria. It is a cosmopolitan,
mainly urban area with a population of
572,700 projected from the 2006 national
population census.”" The total registered
live births (both facility and home) in Jos
North LGA in the year preceding the study
was 9,212. " Healthcare is provided by
Government (public) and private or non-
governmental institutions (including faith-
based organizations) and is organized into
primary, secondary and tertiary levels of
care.”  There are 1,394 healthcare
facilities in Plateau State out of which
1,335 are PHC facilities."* Jos North LGA
has 135 health facilities, the highest
number in the State of which 72 (37 public
and 35 private) are PHC facilities." There
are 494 health care providers in all public
and private PHCs in Jos North LGA, out of
which 210 are involved in immediate
newborn care.
Study design and study population/
Inclusion criteria
This was a cross-sectional descriptive
study. All PHCs in Jos North LGA that
conduct deliveries and provide immediate
newborn care were enlisted. Seven of the
public and five of the private PHCs do not
take deliveries and thus were excluded
from the study. This resulted in 30 public
and 30 private PHC facilities. The study
population comprised of Health Care
Workers (HCWs) engaged in immediate
newborn care service provision for at least
six months.
Sample size determination
The sample size for the study was
determined using the formula for
determination of sample size when
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conducting a cross-sectional descriptive

study: ,_2’P4 usingaprevalence of
2

76.2% for availability of newborn care
services in health facilities in Tanzania,
assuming 5% margin of error and 95%
confidence level.”" Because the source
population was less than 10,000, sample
size correction was made, and 5% of the
sample size added for non-response rate
which gave a final minimum sample size of
126 HCWs."”

Sampling techniqueA stratified sampling
technique was employed in the study. Jos
North LGA was purposively selected
based on the fact that it has the largest
number of health facilities; it is urban and
hosts the State capital. The list of all
registered PHC facilities in the LGA was
obtained from the Plateau State Ministry of
Health and the Plateau State Primary
Health Care Board (PHCB). All the
facilities offering immediate newborn care
were then stratified by ownership into
public and private.

Selection of study Participants

Alist of all the PHC workers was obtained
from the public and private PHC facilities.
Those involved in delivery/ immediate
newborn care were identified and served as
the sampling frame for the private and
public PHC facilities separately. There
were 110 HCWs from the public and 100
HCWs from private PHC facilities. A
proportion to size method was used to
select 67 and 60 HCWs from public and
private facilities respectively giving a total
of 127 HCWs.

Thereafter, a computer program (Win Pepi
version 11.39) was used to generate 67 and
60 random numbers each from the lists of
public and private HCWs respectively to
give the desired sample size of 127. Where
a HCW was persistently absent despite
several visits, the next eligible HCW was
recruited.

Data collection

The research tools were adapted from the
World Health Organization
(WHO)/American Academy of Pediatrics
(AAP) Essential Newborn Care Course
(ENCC) and also another study.”” A
health facility check list was completed for
each facility by interviewing the head of
the facility, the health workers and
inspection of records. Information
obtained included availability of human
resource, demographic data and provision
of ENC services. Information on the
services delivered at the facilities in
relation to newborn care, such as number
and details of births and referrals were
obtained from the registers at the facilities.
Also, a self-administered semi structured
questionnaire based on ENCC
requirements was administered to the
HCWSs."” The research instruments were
pre—tested. Six research assistants were
recruited and trained for the study. The
data was collected between 9" September
and 23" October 2019

Data analysis

Data analysis was carried out using
Statistical Package for the Social Sciences
version 23.0 software (IBM, SPSS Inc.,
Chicago, USA). Descriptive statistical
analysis was carried out on qualitative
variables and these were presented in
frequency tables and expressed in
frequencies and percentages. Quantitative
variables like the age were summarized
using mean and standard deviation (SD),
while median and interquartile range
(IQR) was used for the number of
deliveries. The student's t test was used for
comparison of mean age. Pearson's Chi
square test was used for comparison of
proportions of categorical variables like
sex, qualification, available services
between public and private facilities; and
where appropriate, Fisher exact test was
used. A p value of <0.05 was considered
statistically significant.
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Ethical considerations

Ethical approval was obtained from the
Health Research Ethics Committee of Jos
University Teaching Hospital. Permission
was obtained from the Plateau State
Ministry of Health, PHCB and Jos North
PHC unit. In addition, permission was also
obtained from the heads of the health
facilities. Verbal informed consent was
sought and obtained from every
respondent. Assurance of anonymity and
confidentiality of all information supplied
was given and ensured.

Results

Sixty PHC facilities were assessed, 30
(50.0%) were public and the remaining 30
(50.0%) private. Almost half (13, 43.3%)
of the public facilities were headed by
double qualified nurse/midwives, while
the same number of private facilities were
headed by medical doctors. Others include
community health extension workers
(CHEWSs), (p<0.001) Table 1.

Human resource

There were 127 HCWs, 67 from public
PHCs and 60 from private PHCs.
Majority, 85(66.9%) of the HCWs were
CHEWs and Junior Community Health
Extension Workers (JCHEWs);
48(71.6%) public and 37(61.7%) private
PHC workers. There were 16(12.6%)
midwives; 5(7.5%) public and 11(18.3%)
private and 1(0.8%) medical doctor in a
public PHC (Table 2). There was no
significant difference in the qualification
of the HCWs between the public and
private PHCs (p=0.28). Most of the HCWs
were female (116, 91.0%), with no
statistically significant difference between
the public and private facilities (p = 0.61).
With regards to training, 69 (54.3%) of the
HCWs had some form of in-service
newborn training with no significant
difference between public and private
facilities (p= 0.57). However, only
22(17.3%) had been trained on the ENCC.

Other characteristics are shown in Table 2.
Services

The annual deliveries in the year before the
study ranged from 4-240 per facility. The
total deliveries were 2,716 with 1,820
(67.0%) of them being from the private
facilities (Table 3). Only a few facilities
had records on the number of still births,
LBW and preterm babies. There were no
records of number of babies with birth
asphyxia in any of the facilities.

Most of the private facilities (28, 93.3%)
offer 24 hour services in contrast to less
than half (14, 46.7%) of the public
facilities, p< 0.001, (Table 4). Half (15,
50.0%) of the public PHCs discharge
mothers and newborns within 2—6 hours
after normal vaginal delivery, while only
20(33.3% ) PHCs; 5(16.7%) public and
15(50.0%) private, discharge mothers and
newborns 24 hours after normal delivery,
p=0.05 (Table 4).

With regards to ENC services, 116(91.3%)
of the 127 HCWs; 61(91.0%) from public
and 55(91.7%) from private PHCs initiate
early breastfeeding within the first hour of
life (Table 5). There was no significant
difference between the public and private
PHCs (p = 0.90). Similarly, 124(97.6%)
HCWs; 64(95.5%) from public and all
60(100%) from private PHCs counsel the
mothers after delivery on exclusive breast
feeding (EBF) for six months (p = 0.37).
Cord care with chlorhexidine gel
application to the umbilical cord after
delivery was done by 86(67.7%) HCWs;
44(65.7%) public and 42(70.0%) private
(p = 0.60). However, in contrast, only
27(21.3%) HCWs; 11(16.4%) public and
16(26.7%) private applied
erythromycin/tetracycline eye ointment to
the eye of the newborn after delivery as eye
prophylaxis (p = 0.16). Also, only
26(20.5%) HCWs; 12(17.9%) public and
14(23.3%) private gave intramuscular
vitamin K1 routinely to the newborns (p =
0.45) Table 5.
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Most of both the public and private PHCs
(50, 83.0%) had immunization services
(Table 4). Two PHCs, both private, had
incubators. One (1.7%) of the facilities had
a visiting paediatrician who managed it
and thus the service was provided, while in

Table 1: Comparison of the qualifications
facilities in Jos North LGA

the second facility the incubator was not
being used due to lack of a paediatrician.
Similarly, three private facilities had
phototherapy devices, but only two (3.3%)
provided the service for similar reasons.

of heads of public and private PHC

Ownership of facility

Qualification Public  Private  Total X p-value
N (%) N (%) N (%)

CHEW 7(23.3)  9(30.0) 16(26.7) 20.597 <0.001

CHO 4(13.3)  2(6.7)  6(10.0)

Single qualified Nurse 0(0.0) 2(6.7) 2(3.3)

Double qualified Nurse/Midwife 13(43.3) 1(3.3) 14(23.3)

BSc. Nursing 2(6.7) 1(3.3) 3(5.0)

MBBS 4(13.3) 13(43.3) 17(28.3)

Others 0(0.0) 2(6.6) 2(3.4)

Total 30(100.0) 30(100.0) 60(100.0)

*Others — accountant and BSc public health

CHEW — Community Health Extension Worker

CHO — Community Health Officer
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Table 2: Comparison of socio—demographic characteristics and health care
workers' training between public and private PHC facilities in Jos North LGA

Ownership of health facility

Number (%)

Variables Public (n =67) Private (n=60) Total (n=127) Test statistic
Age group (years)
<20 0(0.0) 1(1.7) 1(0.8) X2=20.117
21-30 8 (11.9) 23(38.3) 31(24.4) P =0.001
31-40 21(31.3) 21(35.0) 42(33.1)
41-50 24(35.8) 6(10.0) 30(23.6)
51-60 14(20.9) 6(10.0) 20(15.7)
>60 0 (0.0) 3(5.0) 3(2.4)
Mean age = SD 42.24+8.8 36.2+11.9 394 £10.8 t =3.264

(years) P =0.001
Sex
Male 5(7.5) 6(10.0) 11(8.7) X?=0.26
Female 62(92.5) 54(90.0) 116(91.3) P=0.61
Education
JCHEW 17(25.4) 21(35.0) 38(29.9) X?=9.290
CHEW 31(46.3) 16(26.7) 47(37.0) P=0.28
CHO 4(6.0) 3(5.0) 7(5.5)
Single qualified
midwife 1(1.5) 3(5.0) 4(3.2)
Single qualified Nurse 5(7.5) 7(11.7) 12(9.5)
Double qualified
Nurse/Midwife 4(6.0) 8(13.3) 12(9.5)
BSc. Nursing 2(3.0) 1(1.7) 3(2.4)
MBBS 1(1.5) 0(0.0) 1(0.8)
Others 2(3.0) 1(50.0) 3(2.4)
In-service training on
newborn care
Yes 38(56.7) 31(51.7) 69(54.3) X?=0.325
No 29(43.3) 29(48.3) 58(45.7) P=0.57
In-service training on
ENCC
Yes 7(10.4) 15(25.0) 22(17.3) X?=4.680
No 60(89.6) 45(75.5) 105(82.7) P=0.03
In-service training on
HBB
Yes 12(17.9) 21(35.0) 33(26.0) X?=4.599
No 55(82.1) 39(65.0) 94(74.0) P=0.03
In -service training on
NRT
Yes 8(11.9) 18(30.0) 26(20.5) X?=6.134
No 59(88.1) 42(70.0) 101(79.5) P=0.01
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Deliveries

Ownership of health facility

Public (n = 30)

Number (%)

Private (n = 30)

Total (n = 60)

Documented records
of deliveries

Yes
No

Range of deliveries/facility

Median (IQR)

Total deliveries

Live births

No. with records of still births
Total Still births

No. with records of LBW
Total no. of LBW

No. with records of preterms
Total Preterm babies

No. with records of cong.
anomalies

Total no. of cong. anomaly
No. with records of babies
referred

Total no. of babies referred

20(66.7)
10(33.3)

5-240

29(37)
896(33.0)
883(33.5)
4(13.3)
13(33.3)
4(13.3)
72(38.3)
2(6.7)
51(83.6)
0(0.0)

0(0.0)

1(3.3)
5(55.6)

24(80.0)
6(20.0)

4 -229

62(70)
1,820(67.0)
1,755(66.5)
6(20.0)
26(66.7)
13(43.3)
116(61.7)
4(13.3)
10(16.4)
1(3.3)

3(100.0)

2(6.7)
4(44.4)

44(73.3)
16(26.7)

2,716(100.0)
2,638(100.0)

10(16.7)
39(100.0)
17(28.3)
188(100.0)
6(10.0)
61(100.0)
1(1.7)

3(100.0)

3(5.0)
9(100.0)

*LBW — low birth weight (<2.5kg)

No. — Number
Cong. - congenital
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Table 4: Available Services and duration of services in PHC facilities in Jos North LGA

Ownership of facility X’ p-value
Service Public  Private Total
N (%) N (%) N (%)

Offer 24 hours services

Yes 14(46.7) 28(93.3) 42(70.0) 15.556 <0.001
No 16(53.3)  2(6.7) 18(30.0)

Number of hours from delivery to

discharge of mothers/babies

Not known 2(6.7) 1(3.3) 3(5.0) 12.687 0.05
<1 0(0.0) 1(3.3) 1(1.7)

2-6 15(50.0) 5(16.7) 20(33.3)

7-12 6(20.0) 6(20.0) 12(20.0)

13-23 1(3.3) 000.0) 1(1.7)

24 5(16.7) 15(50.0) 20(33.3)

25-48 1(3.3) 2(6.7) 3(5.0)
Immunization services

Yes 26(86.7) 24(80.0) 50(83.3) 0.480 0.73
No

4(13.3) 6(20.0) 10(16.7)

Table 5- Essential newborn care services provided by health care workers in
PHC facilities in Jos North LGA

Ownership of health facility

Number (%)
Variables Public (n=67) Private (n = 60) Total ( n = 127) Test statistic
Initiate early breast feeding
within one hour of life
Yes 61(91.0) 55(91.7) 116(91.3) X?2=0.016
No 6(9.0) 5(8.3) 11(8.7) P=0.90
Counsel mother on exclusive
breastfeeding
Yes 64(95.5) 60(100.0) 124(97.6) X?=0.819
No 3(4.5) 0(0.0) 3(2.4) P=037
Cord care with chlorhexidine
Yes 44(65.7) 42(70.0) 86(67.7) X2=0.271
No 23(34.3) 18(30.0) 41(32.3) P=0.60
Eye prophylaxis with
erythromycin/tetracycline
Yes 11(16.4) 16(26.7) 27(21.3) X?=1.986
No 56(83.6) 44(73.3) 100(78.7) P=0.16
Intramuscular vitamin K1
Yes 12(17.9) 14(23.3) 26(20.5) X?2=0.572
No 55(82.1) 46(76.7) 101(79.5) P=0.45
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Discussion

This study found that in terms of human
resource, the majority of the HCWs who
took deliveries and performed immediate
newborn care were CHEWs and JCHEWs.
This was so in both public and private
facilities and is similar to the situation in
other parts of Nigeria.”” Community
health workers and different categories of
HCWs with various nomenclature also
serve as birth attendants and perform
immediate newborn care especially in
PHCs in other LIMCs and some even in
secondary facilities.”** However on the
other hand, in High Income Countries
(HICs), deliveries and immediate newborn
care occurs in hospitals, birth centers and a
few in planned home settings. The health
care providers in these HICs are midwives,
nurses, obstetricians and other physicians,
depending on the level of care. * ** Some
authors have expressed concern about the
pre-service curricular, entry requirements
and clinical experience of CHEW and
JCHEW in Nigeria compared to global
standards and were doubtful if graduates of
these programs have the requisite
competencies needed to function
adequately as skilled birth attendants in
PHC facilities without direct supervision
of a midwife or medical doctor.”  Since
most deliveries and immediate newborn
care in PHCs are conducted by CHEWs, an
assessment of the CHEW pre—service
program may be needed. Furthermore, in
the current study, only half of the PHCs
were headed by doctors or mid-wives and
thus this supervisory level was lacking in
some of the facilities. There is a need for
employment of these levels of HCWs at
the PHC level to provide supervision.

Neonatal care is linked to maternal and
perinatal care, thus the birth attendant and
provider of immediate newborn care plays
an important role in the neonatal outcome.
In 2018, the WHO joint statement revised

the 2004 definition of “skilled birth
attendant” to “skilled health personnel.” It
emphasized on education, training,
certification and competencies and noted
that in different countries, these
competencies are held by professionals
with varying occupational titles.”” The
birth attendants in the PHCs in Nigeria can
be regulated to meet these criteria.
Implementation of the task shifting and
task sharing policy may be the way
forward to providing skilled health
personnel at the primary level, reducing
perinatal and neonatal mortality and
attaining the SDG goals especially in rural
areas; while encouraging the training and
distribution of midwives and doctors.”
Additionally only about half of the HCWs
in the our study had received any form of
in-service newborn training and less than a
quarter had the ENCC training. Other
parts of Nigeria and other LIMCs have
similarly reported low levels of newborn
training amongst the HCWs involved in
immediate newborn care.'"'"*"* The role
of training and re- training in any skills
based health care provision cannot be over
emphasized.

Although the annual deliveries per facility
varied widely, the median delivery was
low and the total annual deliveries at this
primary level were about 30% of the total
deliveries in the LGA in the same period.
The Multiple Indicator Cluster Survey
(MICS) in Nigeria in 2016-2017 found
that the total facility delivery for the three
levels in Plateau State was 43%.
Although the MICS figure was not
disaggregated into LGAs, if extrapolated
to Jos North LGA, our results suggest that
a high percentage of the facility deliveries
occur at the primary level (30% out of
43%), and that majority of the deliveries
still occur at home. Furthermore, in our
study, 67% of the deliveries in the PHCs
occurred in the private facilities. This may
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be due to the fact that our study was
conducted in a mainly urban area with
many private facilities and likely higher
social class. The relatively poor patronage
of the public PHCs in our study may also
not be unconnected to the fact that less than
half of them offer 24 hours service,
compared with over 90% of the private
PHCs. It should be noted that labor can
occur at any time of the day, thus restricted
timing of operation will limit access.
Another study in public PHCs in Enugu
State in Nigeria similarly noted lack of 24
hours service in some PHCs."*
Furthermore, only 17% of the public PHCs
keep mother and newborn for at least 24
hours after normal delivery compared with
50% of the private PHCs. In fact, 67% of
the public PHCs discharge them within six
hours of delivery. This may still be linked
to the fact that most of them do not offer 24
hours services. One third of newborn
deaths occur within the first day of life,
therefore the ENCC recommends that
newborns be observed in the birth facility
for at least 24 hours to ensure smooth
transition.” A number of the PHCs in our
study did not fulfill this, with the risk of late
detection of neonatal problems and the risk
of increased neonatal morbidity and
mortality.

With regards to promotive ENC services,
early initiation of breast feeding was
offered by 91.3% of the HCWs in our
study. This is similar to 94.3% reported
from Ekiti.”  Similarly, about 98% of
HCWs in the current study offered
counseling on EBF. The availability of
these services has the potential of reducing
neonatal mortality as early and EBF have
been associated with decreased neonatal
mortality.” Preventive ENC services that
were available in the PHCs in our study
included immunization services which
were available in majority of the public and
private PHCs. This is commendable and
will reduce childhood morbidity and

mortality from vaccine preventable
diseases. Others included chlorhexidine
cord care, where 68% of the HCWs in our
study applied chlorhexidine routinely to
the cord of the newborns. Although this is
higher than 19% reported from Abeokuta,
it can be improved as Nigeria has adopted
the use of chlorhexidine gel for all
newborns to prevent cord infections and
associated neonatal mortality.’”**
However, other preventive services like
eye prophylaxis and vitamin K1were given
by less than a quarter of the HCWs. This is
much lower than that reported from
Ethiopia where more than half gave vitK1,
and 9 out of every 10 HCWs gave eye
prophylaxis.” The low levels in our study
may predispose the newborns to bleeding
and eye infections. A surprising finding,
though minimal, was the availability of
incubator and phototherapy services in a
private PHC. This will need to be
monitored to prevent complications, as the
PHC level is supposed to identify and refer
sick newborns.

The limitation of this study includes the
fact that some of the services could not be
confirmed and were based on the report of
the HCWs; nevertheless this study has
implications for neonatal practice.

Conclusion

The CHEWs/JCHEWSs form the majority
of the  human resource for immediate
newborn care in Jos North LGA. There is a
low level of post qualification in-service
training on newborn care and particularly
on the ENCC amongst the HCWs. Some
preventive ENC services were lacking in
most of the PHCs. In addition, many of the
public facilities did not have 24 hours post-
delivery services for newborns as
recommended by ENCC.

Implementation of the task sharing and
task shifting policy is recommended; while
encouraging the training and distribution
of midwives and doctors. Also in-service
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training and re-training of HCWs and
provision of supervisory role are
advocated. The public PHCs should be
empowered to offer 24 hour services to
improve access and ensure compliance
with the ENCC recommendations. Further
research to assess the knowledge and skills
of the HCWs in the PHCs in Jos North
LGA onnewborn care are needed.
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