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Abstract

Background

Global neonatal mortality remains unacceptably high. Health wemkbo attend to prenatal
and postnatal mothers need to be knowledgeable in preventive and cuaediver pregnan
women and their newborn babies. This study aimed to determine theofekreowledgse
related to prenatal and immediate newborn care among prihealthcare workers in
Masindi, Uganda.

—+

Methods

A cross-sectional study was conducted. Interviews comprised of 2plenthoice questions
were administered to health workers who were deployed to aieatal and postnatal care
in Masindi in November 2011. Questions were related to four domains of dahgesyl
prenatal care, immediate newborn care, management of neoriatdiioims and identifying
and stabilizing Low-Birth Weight (LBW) babies. Corresponding conipogiriables werg
derived; level of knowledge among health workers dichotomized as ‘adéqogt
‘inadequate’. The chi-square statistic test was used to exassoeiations with independent
variables including level of training (nursing assistant, generaenar midwife), level of



care (hospital/health centre level IV or health centre levl)land years of service (fivie
years or less, six years or more).

Results

183 health workers were interviewed: general nurses (39.3%), mid&iv&84) and nursin
assistants (38.8%). Respectively, 53.6%, 46.5%, 7.1% and 56.3% were consideasd
adequate knowledge in prenatal care, newborn care, managemeohafahénfections and
identifying/stabilizing LBW babies. Being a general nurse wignificantly associated wit
having adequate knowledge in identifying and stabilizing LBW balpies(Q.001) compare
to being a nursing assistant. Level of care being hospital/heattineclevel IV was ng
significantly associated with having adequate knowledge in preoata¢éwborn care wit
reference to health centres of level 111/11.
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Conclusion

Knowledge regarding prenatal and newborn care among primaryhdegalt workers i
Masindi was very low. The highest deficit of knowledge was anagement of neonatal
infections. Efforts are needed to orientate health workergdiagaprenatal and newbofn
care especially the offer of infection management among newb8inslar levels of
knowledge between health workers deployed to hospital/health centrel\feaeld health
centres of level IlI/Il raise important implementation questifamghe referral system whigh
is crucial for maternal and newborn survival.

—

Background

Worldwide, approximately four million newborns die every year lefoompleting one
month of life [1] jeopardizing the Millennium Development Goal (MD&3arget of reducing
child mortality by two-thirds by the year 2015 [2]. It is widelgknowledged that MDG 4
target for child survival cannot be achieved without a particulemsfaon newborn health,
especially during the first seven days of life [1,3]. Newborn carapbns resulting from
hypothermia, infection and birth asphyxia that occur within the $esten days following
birth contribute to the highest burden of morbidity and mortality [4Le&s to appropriate
educational messages and treatment offered to women by healktrsvduring the prenatal
and immediate postnatal period is crucial in reducing related dityrlaind mortality among
newborn babies [5].

The global agenda for newborn health published in the Lancet Seriepid6tified the

magnitude of the problem of neonatal mortality, outlined cost-efedtiterventions and
suggested health system constraints that should be overcome [7rEsec®ncludes that
success is possible without highly developed technology [7]. Morenthecthe Global

Newborn Action [8] advocates for acceleration and scale up of highdt interventions to
address major causes of newborn mortality [6]. It underscdresimportance of key
interventions and quality care for women and their babies and spébyificalls for

interventions days before, during and after birth. However, theseventems require
deployment of health workers with adequate knowledge in materniéd, and newborn
health [9]. The literature about human resources commonly desthibdeasipply, choices of
workplace, attraction, retention and attrition among health warkaeely is health worker
knowledge on specific topics assessed yet appropriate implementatiomg others, is



dependent upon levels of knowledge [10]. In India, for example, high level of é&dgevl
among Community Health Workers was considered pivotal for improvingrageeand

adherence to recommended newborn care practices [11]. In easjarmdd) neonatal
mortality autopsies demonstrated low levels of knowledge among headkers regarding

prenatal and newborn care as a major cause of death [12]. rSredlsons have been
highlighted in other disease conditions [13].

In Uganda, nearly all pregnant women make at least one &alteage consultation with a
health worker, 52% of deliveries take place at the health fafi4tly and neonatal mortality
remains relatively high at 29 per 1000 live births. Criticalljméwborn babies often present
for care at the formal health facilities where general sunsedwifes and nursing assistants
are routinely deployed [15]. These categories of health cadreisably form the first line of
contact with prenatal, immediate postnatal women and newborn babies.therefore
essential to establish their current levels of knowledge withrdetp prenatal and newborn
health [16].

This study aims to assess the level of knowledge related tatgrand newborn care among
primary health care workers providing ANC, immediate postnatal reevdborn care in
Masindi district, Uganda. The study further explores whetherrdiif®es in knowledge are
related to type of cadre, level of care or years of seafiteg training. This study does not
assess in-service training, notwithstanding its recognized inmeertan enhancing
competence and performance of health workers [17,18]. This study f paldrger enquiry
that seeks to explore reasons for sub-optimal newborn care practices in Masindi.

Methods

Study site

This study was conducted in Masindi district in Western Ugandaindiadistrict is located
at 214 kilometres from the capital Kampala. It has a projectedlgogm of 603,000
inhabitants. The predominant cadre working at the health facditeegeneral nurses, nursing
assistants and midwifes who are periodically redeployed achlobgadth facilities in the
district. In this region, about 97% of all pregnant women made at tgastantenatal
consultation, 42% made at least four antenatal consultations, and 43&etkkt a health
facility (paper under review).

In Uganda, the health care system is organised into a fowsystgm: hospital, health centres
of levels IV, Il and II. All levels of care are mandated toeofprenatal consultations and
delivery services for pregnant women. Specifically, health ceoftreevel Il offers out-
patients consultations. Health centre of level Il offers outpatienpatients and laboratory
services. Health centre of level IV and hospital offer caesaroperations and blood
transfusion services in addition to outpatient and inpatient servicespitbls serve as the
main referral centre of the district health system. Masinslridi has two referral general
hospitals, one health centre of level IV, 10 health centres of Igvalsd 21 health centres of
level 1.



Study population

Three categories of health workers (general nurses, midaneésursing assistants) formed
our primary target and were assessed for their levels of kdge! The minimum entry level
for pre-service training for general nurses and midwivedeiea years of education. The
training curriculum of nursing cadres in the Ugandan health systemeant to produce
polyvalent health workers capable of handling general nursing assveiaternal, child and
newborn health. Midwives undergo a three-year training in which #neyinstructed on
prenatal, postnatal and newborn care. They learn how to conduct norivelielgl recognize
danger signs and initiate timely referrals. General nursesveealso a three-year training
mainly in bedside nursing but also aspects of midwifery whidiudes, the offer of
comprehensive prenatal care, delivery care, immediate postaataland newborn care.
Nursing assistants, on the other hand, have not undergone a formal tréheggare health
workers who have acquired nursing and midwifery skills by apprehijgeTheir basic level
of education ranges from seven to eleven years. To date, nursistgratissin Uganda supply
up to 50% of the human resources for health. General nurses, midwives and nuisisigtass
are routinely deployed in the different levels of care likelthezentres level 11, IlI, IV or
hospital and within these centres they can be assigned inediffservice points like
maternity, children’s ward, out-patients department and so on. Givénniln@ber and
contribution to the bulk of human resources for health, the government of Uganda, through its
Ministry of Health decided to offer a three-month comprehensareitig on general nursing
and midwifery skills to all nursing assistants who were already enraollgervice.

Sample size and selection

The sample size was estimated by using the formulae for-seetisnal studies [19];
assuming a health worker knowledge of 50%, with a sampling efr8%c. Considering a
10% non-response rate, 165 health workers needed to be recruited.néthlgaurses,
midwives and nursing assistants deployed in health centres oflNevil and II, general
nurses working in the outpatients and children’s wards of the hospitaks eligible to
participate in the study. Health workers currently deployediigisal and medical wards of
the hospitals were excluded since they don’t routinely offer consultse¢rvices for pregnant
women or newborn babies. A list of all midwives, general nunsdsharsing assistants was
obtained from the district health office and stratified by theediht category of cadres. The
total sample was derived using computer generated random numbersnigliwatio of
midwives to general nurses and nursing assistant in the distl@. Sampling of the
different cadres was done proportionate to their total numbers lasdolmidwives (35),
general nurses (70) and nursing assistants (70).

Data collection

Interviews were conducted between November and December of 2011. dSearch
assistants were engaged and trained on the objectives of thetbidyudy tools and study
methodology for two days. The research tool was adapted from Erikisabf2@] who used
it in Vietham to assess health worker knowledge regarding newbom Earther
modification of the tool was done based on the literature [21] (for tefds to Additional
file 1). Tools were pretested among health workers in the neiginigodrstrict of Hoima.
Research assistants visited one health centre at a tintee Aealth centre, informed consent
was secured from health workers that were approached to padioipthe study. Research
assistants waited for each respondent to complete their questiobefire engaging with



the next respondent. Questionnaires were immediately retrleyedsearch assistants after
they were completed. Questionnaires were administered to heakbrea/who were found to
be present on duty during the interview days. More than one visit \ade to the health
centre in case the sampled respondent was found to be absent. Telephantenapimivere
made for those who were out of their duty station, were on annual bedwesident within
the district during the interview period. Twenty five multiple choigeestions were
administered by the trained research assistants. Interviewiansewere designed to assess
knowledge on four broad areas of prenatal and newborn care: prenataincaediate
newborn care, managing infections of the newborn and identifyingstailizing LBW
babies. Appropriate responses were codegegs= 1while inappropriate responses were
coded aso =0.

Dependent variables

Four composite variables were constructed from primary respaoseeasure levels of
knowledge in four domains of prenatal and immediate postnatalRameatal care(timing
and frequency of ANC, routine ANC activities, routine observations gukMNC, frequency

of health education inclusive important messages offered, daiges in pregnancy);
immediate newborn carng@nitiation and frequency of breastfeeding, duration and cessation of
breastfeeding, care for the cord during delivery, newborn resuscitgibstnatal assessment
and timing);managing infectiongnewborn bleeding and vitamin K administration, managing
eye infection, managing infected cordgre for LBW babiegidentify and stabilize a LBW
baby, care for LBW baby). For each of the themes, healtlken®mwere judged to have
‘adequate knowledgef they mentioned correctly any three of the prenatal care pradicgs,
three of the five components of immediate newborn care, anytwioe three options for
managing infections and at least one of the two options for caring for LBW babies

Independent variables

Four independent variables were recorded. Whether the health wakex nurse, midwife
or nursing assistant (cadre of health worker); if health wonkas currently deployed to -
hospital, health centre levels IV, Il or Il (level of carapd finally, the number of years
he/she has served after pre-service training (years in service).

Data analysis

Data was entered in epiData computer software version 3.02. Datadessed and exported
to STATA version 12 (College Station, Texas 77845 USA, 800-STATAQuUenecy tables
were generated. Associations between the level of knowledge in eacHairtieain themes
were explored with independent variablesdre of health worker*level of care ‘and years
of service As mentioned earlier, general nursing and midwifery trainingraant to develop
polyvalent health workers and therefore prepared to address rpubilems like maternal
and newborn care. Moreover, the Public Service Standing Orders for Uganddsstegdar
deployment of health workers across different units and diffdesels of care [22]. The
Standing Orders further suggest deployment of highly trained deneses and midwives at
higher levels of care (hospital and health centre level 1V) [RBwly recruited health
workers are expected to serve a two-year probation period and ngdeplas foreseen after
serving in a particular unit for a minimum of three years. Owptdi departments for health
facilities serve as the first point of contact for all pattie Health workers deployed at the
outpatients department conduct a triage before referral for furtheagement to the relevant



unit. Based on these arguments we considered important comparingfénentifevels of
care. Put together, two years of probation and three yearstadéployment, we considered
a total of five years of initial service sufficient for aalta worker to gain relevant
experiences.

The chi-square statistic was used to examine for level offisgnce. The Bonferroni
adjustment was applied to estimate levels of significanceesmultiple testing tends to
increase the chances for finding significant variables [23,24]. s ahalysis 12 repeated
tests were done therefore the standard 0.05 level of signifieeaséivided by twelve. Av-
value equal or less than 0.004 was considered to be significant.

Ethical approval

Ethical approval was obtained from the Institutional Review Boérithe School of Public
Health from Makerere University College of Health SciencesthadNational Council of
Science and Technology. Written consent was obtained from eachipadng health
worker.

Results

Sample characteristics

We interviewed 183 health workers (Table 1): 72 general nurses (39%48/anidwives

(21.9%) and 71 nursing assistants (38.8%). They were either depioyeel maternity unit
(66; 36.1%), children’s department (32; 17.5%) or working in the out patientstrdepa

(85; 46.6%). Their years of service/experience after pre-seraiceng ranged from 1 to 32
years; median 6 years [interquartile range (IQR): 3-9]. Respondames predominantly
females (94%). Other details are shown in Table 1.

Table 1 Characteristics of respondents

Variable Frequency n(%)
Cadre of health worker

Nursing assistant 71(38.8)

General Nurse 72(39.3)

Midwife 40(21.9)
Years of experience

0-8yrs 125 (68.3)

9-16 yrs 44(24.0)

17-23 yrs 11(6.0)

24-32 yrs 3(1.7)
Gender

Male 11(6.0)

Female 172(94.0)
Deployment/Health facility

HC level Il 111(60.7)

HC level IV/Hospital 72(39.3)
Assignment

ANC/FP/ANC 66(36.1)

Other units 117(63.9)




Knowledge on recommended prenatal care and newbortare practices

About 70% of health workers correctly mentioned the expected obsgrvatnd important
health education messages routinely offered during prenatal consultatioredtioless than
40% could mention the correct timing for the first ANC visit, the mptinumber of visits
and basic interventions that are offered during prenatal consultgfiabde 2). Overall,
98/183 (53.6%) were judged to have adequate knowledge about prenatal care (Table 3).

Table 2Response to MCQ guestionnaire to assess health worker knowledge

Variable

Frequency n(%)

1.

Timing of first ANC visit
Amenorrhea of one month
Amenorrhea of two months
Amenorrhea of three months

| have no opinion
Recommended number of ANC visits
At least three visits
At least four visits
Any number of visits
Routine interventions during ANC*
History
Physical examination
Laboratory investigations
Health education
Assessment for referral
Frequency of health education
During every visit
Only once
Important discussions with mothers*
Danger signs in pregnancy
Birth preparation
Care for the newborn
Health facility delivery
Mentioned danger signs in pregnancy*
Swelling of face and feet
Excessive vomiting
Routine measurements during ANC*
Weight
BP
Height of funds
Initiation of BF
Within the first hour
1-6 hours
>6 hours
Advise in case no Breast milk
Give formula milk
Continue with BF even when milk is not coming

10. Duration for exclusive BF

One month
4 months

>6 Months
No opinion

57(31.2)

61(33.3)

63(34.4)
2(1.1)

22(12.0)
155(84.7)
6(3.3)

164(89.6)
168(91.8)
154(84.2)
174(95.1)
110(60.1)

179(97.8)
4(2.2)

174(95.1)
169(92.4)
142(77.6)
172(94.0)

172(94.0)
166(90.7)

172(94.0)
178(97.3)
162(88.5)

158(86.4)
20(10.9)
5(2.7)

32(17.5)
151(82.5)

4(2.2)
142(77.6)
35(19.1)

2(1.1)




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

When to stop BF
12 months
18 months
24 months
>2 years
No opinion
Newborn resuscitation*
Dry with cloth
Use ambo-bag
Suction of airway
Slap the baby
Pour cold water
Prevention of newborn bleeding
Breastfeed the child
Not necessary to give anything
Give vitamin K
Give vitamin K
Have no opinion
Doze of vitamin K;
0.5 mg
1.0gm
No opinion
Treatment of eye infection
Apply nothing
Apply breast milk in the eye
Clean eye with sterile water
Apply silver nitrate
No opinion
Care for the cord after delivery*
Clean hands
Clean instrument
Any sharp instrument

Care of the cord in case of infection*

Leave to dry

Wash with water and soap
Apply iodine

Apply antibiotic powder
Refer to hospital

Stabilizing the temperature of LBW baby*
Bath baby in water of appropriate temperature

Put on clothes and cover head
Skin-to-skin

Room temperature of 28—-30 degrees Celsius

Near a radiator
Definition of a LBW

<3000 gms

<2500 gms

<1500 gms

<1000 gms

No opinion
Care for LBW baby*

Bath often

BF early and frequently

2(1.1)
14(7.7)
117(64.0)
46(25.1)
4(2.2)

111(60.7)
136(74.3)
160(87.4)
62(33.9)
17(9.3)

9(4.9)
15(8.2)
63(34.4)
79(43.2)
17(9.30)

91(49.7)
29(15.9)
63(34.4)

11(6.0)
9(4.9)
122(66.7)
31(16.9)
10(5.5)

166(90.7)
163(89.1)
21(11.5)

54(29.5)
89(47.0)
41(22.4)
40(21.9)
152(83.1)

72(39.3)
124(67.8)
132(72.1)
77(22.1)
15(8.2)

9(4.9)
83(45.4)
38(20.8)
32(17.5)
21(11.5)

17(9.3)
152(83.1)




Keep the child warm 145(79.2)

Prevent infection from developing 132(72.1)
21. Importance of home visits*

To assess mother 149(81.4)

To ask mother about baby 165(90.2)

To assess baby for icterus 123(67.2)
22. The best timing for first postnatal visit

Not important 1(0.6)

During first three days 60(32.8)

Between 3-7 days 92(50.3)

Between day 8-14 23(12.6)

| have no opinion 7(3.8)
23. Who should conduct home visits*

VHT 102(55.7)

Nurse 108(59.0)

Midwife 171(93.4)

*Totals may not necessarily add up to 183 becafisaultiple responses in some instances; ANC-Antnat
care; BF-Breastfeeding; LBW-Low Birth-Weight; MCQuliple choice Question; VHT Village Health Team.



Table 3Proportion of health workers with adequate knowledge in maternal and newdrn care

Category Variable Proportion that made Proportion with
correct response n(%) adequate knowledge n(%)
n=183 n=183
Prenatal care Timing & Frequency of ANC 51(27.9)
Routine ANC activities 73(39.9)
Routine Observations in ANC 157(85.8) 98(53.6)
Frequency of Health Education & important messages 131(71.6)
Danger signs during pregnancy 116(63.4)
Immediate Newborn care Initiation of BF and Predatfeeds 140(76.5)
Duration and cessation of BF 94(51.4)
Care for the cord during delivery 132(72.1) 85(46.5)
Newborn resuscitation 40(21.9)
Postnatal Timing & Assessment 36(19.7)
Managing infection Newborn bleeding and Vitamip K 11(6.0)
Managing eye infection 31(16.9) 13(7.1)
Managing infected cord 55(30.1)
Care for LBW baby Identify and stabilize a LBW 10(4) 103(56.3)
Care for a LBW baby 93(50.8) '

ANC: antenatal care; LBW: Low birth weight.



Over 70% of health workers mentioned the correct time for iniiatiod duration for
breastfeeding and appropriate care for the cord. Less than arqufathem could correctly
mention the optimal timing for the first postnatal care visit aeaborn resuscitation (Table
2). Just about half 85/183 (46.5%) were judged to have adequate knowledge oliatame
newborn care (Table 3).

Less than 30% of health workers could mention correctly managevhenbleeding cord,
infected eye or cord infection. About one in ten 10.4% (19/183) could coridetiyify a

LBW baby and suggest appropriate management (Table 3). Subsequently,(Z3(%833and
103/183 (56.3%) were judged to have adequate knowledge in infection management or caring
for LBW babies, respectively (Table 3).

Factors associated with level of knowledge

Level of training

In our preliminary assessments (Table 4), 50.7% (36/171) of nursingantsiss1.4%
(37/72) general nurses and 62.5% (25/40) of midwives were considered t@adeygate
knowledge in prenatal care. There was no statistical differemdbe level of prenatal
knowledge among general nurs@gs= 0.232) and midwivesp(= 0.935) with reference to
nursing assistants (Table 4).



Table 4 Chi-Square statistics to test health worker knowledge regarding prenat and newborn care

Independent variable Level of knowledge n(%) ORI[CI] p-value
Adequate knowledge Inadequate knowledge
Prenatal care (N = 183)

Level of training

Nurse Assistant 36(50.7) 35(49.3) 0

Nurse 37(51.4) 35(48.6) 1.02[0.53-1.98] 0.935

Midwife 25(62.5) 15(37.5) 1.62[0.73-3.58] 0.232
Level of care

HC level Il or Il 59(53.2) 52(46.8) 0

Hospital or HC IV 39(54.2) 33(45.8) 1.04[0.57-11.89 0.893
Years of service

0-5 39(49.4) 40(50.6) 0

6-32 59(56.7) 45(43.3) 1.34[0.75-2.43] 0.324

Immediate newborn care (N = 183)

Level of training

Nurse Assistant 27(38.0) 44(62.0) 0

Nurse 33(45.8) 39(54.2) 1.38[0.71-2.69] 0.345

Midwife 25(62.5) 15(37.5) 2.72[1.22-6.04] 0.014
Level of care

HC level llI/ I 49(44.1) 62(55.9) 0

Hospital/HC IV 36(50.0) 36(50.0) 1.27[0.70-2.29] .488
Years of service

0-5 36(45.6) 43(54.4) 0

6-32 49(47.1) 55(52.9) 1.06[0.59-1.92] 0.836

Managing Infections on newborns (N = 183)

Level of training

Nurse Assistant 11(15.5) 60(84.5) 0

Nurse 8(11.1) 64(88.9) 0.68[0.26-1.81] 0.442

Midwife 5(12.5) 35(87.5) 0.78[0.25-2.43] 0.667
Level of care

HC level lll or lI 14(12.6) 97(89.4) 0

Hospital or HC IV 10(13.9) 62(86.1) 1.12[0.47-2.67 0.803
Years of service

0-5 8(10.3) 71(89.9) 0

6-32 5(4.8) 99(95.2) 0.45[0.14-1.44] 0.167

Identifying and stabilizing LBW Babies (N = 183)

Level of training

Nurse Assistant 27(38.0) 44(62.0) 0

Nurse 50(69.4) 22(30.6) 3.7[1.85-7.41] 0.000*

Midwife 26(65.0) 14(35.0) 3.0[1.35-6.78] 0.007
Level of care

HC level lll or lI 60(54.1) 51(46.0) 0

Hospital or HC IV 43(59.7) 29(40.1) 1.20[0.69-2.30 0.450
Years of service

0-5 44(55.7) 35(44.3) 0

6-32 59(56.7) 45(43.3) 1.04[0.58-1.88] 0.889

*p-value < 0.004.



Considering the level of knowledge for newborn care, 38% (27/71) of nurssgjaass,
45.8% (33/72) of general nurses and 62.5% (25/40) of midwives were judged €0 hav
adequate knowledge. The level of knowledge among general nurses wsistisbically
different compared to nursing assistamis=(0.345). Midwives significantly had adequate
knowledge compared to nursing assistams=(0.014). Only 15.5% (11/71) of nursing
assistants, 11.1% (8/72) of general nurses and 12.5% (5/40) of the esdweve considered

to have adequate knowledge in managing infections of the newborn. Tagreovstatistical
difference in the level of knowledge among general nupges {.442) and midwives (p =
0.667) compared to nursing assistants.

About 38% (27/71) of nursing assistants, 69.4% (50/72) of general nurses ar(@26340% of
midwives were considered to have adequate knowledge in identifgchgaxing for LBW
babies. Compared to nursing assistants, general nprse8.001) and midwives (p = 0.007)
significantly had adequate knowledge in identifying and stabilizing LBW bdbeble 4).

Level of care

Nearly equal proportions of health workers 53.2% (59/111) and 54.2% (39/72) etbp@ioy
health centre levels IlI/l1l and the hospital/health centre IBXetspectively, were considered
to have adequate knowledge in prenatal care. There was no stlatigterence in the level
of prenatal knowledge between health workers that were deplay#te hospital/health
centre level IV p = 0.893) compared to those deployed at health centres of levels IlI/11.

About 44.1% (49/111) of health workers deployed at the health centts |Bvd and 50%
(36/72) of those deployed at hospital/ HC IV were considered toddaeuate knowledge in
immediate newborn care. However their difference in knowledge wadsstatistically
significant p = 0.438). Only 12.6% (14/111) of health workers based at health centre levels
/I and 13.9% (10/72) based at the hospital/health centre of I8Veldre judged to have
adequate knowledge in managing infections of the newborn. There wasatisticat
difference in knowledge between the two levels of cgqre=(0.803). With regards to
identifying and stabilizing LBW babies, 54.1% (60/111) of health warkieployed at health
centre of levels 1lI/1l and 59.7% (43/72) deployed at the hospéalth centre level IV were
considered to have adequate knowledge. There was no statiffficednce in the level of
knowledge between the two categories (0.450).

Years of service

Regarding health worker knowledge about prenatal care, 49.4% (39/f@pith workers
who had served for five years or less and 56.7% (59/104) of those who hatl seryears
or longer were considered to have adequate knowledge. There was nochffiergrenatal
knowledge between health workers who had served six years orcoropared with those
who had served five years or leps=(0.324).

In terms of immediate newborn care, 45.6% (36/79) and 47.1% (49/104) |t tveakers
who had served six years or more and five years or less liggpeatere considered to have
adequate knowledge. There was no statistical difference in kngsvledtween health
workers who had served six years or longer in reference tthitwearkers who had served
five years or lesg(= 0.836).



Just 10.3% (8/79) and 4.8% (5/104) of health workers who had served fgeé® or less
and six years or longer respectively were judged to have aéekpaiviedge in managing
infections of the newborn. The knowledge difference in managing iofscbf newborns
was not statistically significanp& 0.875). About 55.7% (44/79) of health workers who have
served five years or less and 56.7% (59/104) who had served six yeaoseowere judged

to have adequate knowledge in identifying and stabilizing LBW babigsthB difference in
knowledge was not statistically significapt£ 0.889).

Discussion

In this study we aimed to determine the level of health work@wledge regarding
recommended prenatal and newborn care. Our primary target tf neskers were general
nurses, midwives and nursing assistants.

Low level of knowledge

The most striking findings were the general low level of knowlesigeng health workers
regarding prenatal and newborn care whereby fewer than 60% Ui hearkers were
considered to have adequate knowledge in prenatal care, immediate mevelber or
identifying and stabilizing LBW babies. Knowledge regarding infectmanagement in
newborn babies was considered least with only 7.1% of health work#ged to have
adequate knowledge. Contrary to our findings, a study conducted imeldgeanda reported
all health workers rated themselves to be competent in providadthheare [10], although
this particular study suffered from the weakness of self gedtions which are subjective
in nature. In Pakistan, though a quite different context from ours, dasistudy that
examined the knowledge of health workers regarding maternal, chilshembolorn health
found that the level of knowledge was low for all levels of cadres [h6jheir study, the
authors suggested periodic training-needs assessment for hegddrsanin order to institute
appropriate training interventions. A similar recommendation caadbeted in the case of
Masindi district.

Just over half of health workers were considered to have adequate dgeviteprenatal
care. This low proportion was attributable to lower proportions alftfhevorkers that could
correctly state optimal timing (27.9%) and routine prenatal &e$v(39.9%). Low levels of
prenatal knowledge among health workers implies that pregnant wer@dikely to receive
incomplete information and hence leaving them less preparelleiompregnancy, childbirth
and newborn care [25].

There were few differences in the levels of knowledge betwbe different groups of
cadres, ranging from relatively higher qualified general nuaadsmidwives to less qualified
nursing assistants. This raises two fundamental concernsrfitee quality of training of the
former category [25]; and second, it adds to the debate of tielegh tasks to less qualified
staffs [26]. On the one hand, our results demonstrate that delegagiossible [27] given no
difference in the level of knowledge between the different caegaf health workers. On
the other hand, it raises doubts because knowledge was found to be inaftecplhtadres
therefore making delegation less desirable. We suggestilarskmowledge assessment for
clinical officers and medical doctors that are higher qualified compared to thegncadres.



Less than 50% of health workers were judged to have adequate knowletigmediate
newborn care. This means that women in the immediate postnatal peiodot receive
relevant information about breastfeeding, hygienic cord and thexanal This may partly
explain why many postnatal mothers delay to initiate breaditig, apply animal wastes on
the umbilical stump, and bath their babies soon after birth [28]. Ini@ddhealth workers
were not aware of the optimal period for postnatal check-ups farrbother and newborn.
The first postnatal check-up is expected to occur within thetlfiree days of birth since this
is considered the most dangerous time for newborn babies [29]. lofcésess, newborns
are likely to present late to the health facility, usually mical conditions therefore
increasing the chances of dying from hitherto preventable causes.

Less than half of health workers were assessed to have adequatedgeown managing
infection or identifying and stabilizing LBW babies. Infections dr8W babies among
newborns are leading causes of morbidity and mortality, and contbbtiieeen 56-66% to
newborn mortality [12,30,31]. Prompt initiation of therapy is dependeptdy detection of
infection based on common clinical signs since precise laboragohnalogies are often
lacking in resource constrained rural areas [3]. Similarly, tiatei appropriate and timely
intervention, correct identification of a LBW baby is cruclaBW increases vulnerability of
newborns to hypothermia, infections and poor breastfeeding habits [32,83]ikely that
delayed detection and inappropriate treatment occur due to lowdekalowledge among
health workers hence contributing to high morbidity and mortality rates imiiadistrict.

Differences in level of knowledge

Our results showed that general nurses significantly had aeekjawledge in identifying
and stabilizing LBW babies. In part, the differences in knowledgebeaaxplained by the
differences in pre-service training on prenatal and deliverg ¢hat nurses received.
Surprising to us, the difference in knowledge levels among midwives cedhpéth nursing
assistants was not statistically significant. This could betalube conservative Bonferroni
technique used in data analysis that adjustegp-aatue to 0.004 from 0.05. We expected to
find higher level of knowledge among experienced health workershatioserved for six
years or higher. Conversely, health workers with fewer yearseofice should be more
knowledgeable since their training/education was more recent thanwithoshave served for
longer. These workers should have the more recent/updated recommendatated to
prenatal and newborn care. These ambiguous findings may point taitiiegircurriculum
for general nurses and midwives or in-service training or supportivevisipae aspects not
explored in this study.

Health workers deployed to higher levels of care (hospital/healtirec level 1V) were
considered to have similar level of knowledge to health workers ybpltw lower levels
(health centre level llI/1l). This finding holds implications the referral system in Masindi.
The referral system is organized such that difficult conditiores raferred for better
management from lower to higher levels of care as refeimpges a significant gradient in
knowledge as well as competences and skills. The current situation uaikes duestions on
how supervisory roles of the hospital/health centre level IV tothealttre levels IlI/l1l can
be organised and implemented.

Overall, our data shows that health workers were more knowledgeaisknatal, immediate
newborn care and identifying and stabilizing LBW babies comparedr#¢ofar infections in
newborn babies. Clinical treatment guidelines and “mothers’ pasdpare been widely



circulated in all health facilities in the country. The ‘mothgrassport’ outlines preventive
interventions while clinical treatment guidelines detail managenof infection and LBW

babies. A knowledge and decision study conducted in Ghana reveal¢desg®iguidelines

are seldom used by health workers [34]. It might be that similarMasindi health workers
do not make reference to the available materials.

Study limitations

This study compared knowledge levels between midwives, genersésnand nursing
assistants that have different pre-service training backgroumagevér, during practice all
health workers are expected to offer standard care to prgmasétatal and newborn babies.
We did not specifically assess for other health system fastmis as supervision, in-service
training, the use of guidelines and other materials that could hewénéllenced the level of
knowledge among health workers [35]. Knowledge scores were low petlyuse of the
stiff cut-off points suggested for the category ‘adequate knowleddmvever it was
necessary to obtain a clearer picture of the knowledge gap in ardeetter inform
subsequent implementation projects that aim to mitigate them. diferBoni adjustment for
multiple test is a conservative methodology and could have further-astigated the level
of significance in some cases [23].

Conclusion

Primary health care workers who make contact with pregnaniewand newborn babies in
Masindi district have very low level of knowledge regarding préngiastnatal and
immediate newborn care. Low level of knowledge especially regarding tatoriaction and
caring for LBW babies should be considered an important concern fhwetith system in
Masindi, since this category of newborns are also the mosskat @ther health system
problems notwithstanding, low level of health worker knowledge regardiegafa and
immediate newborn care presents a major bottle-neck to neonatwlityareduction in
Masindi. This may be a similar problem across Uganda and other sub-Saharan countries.

A deliberate effort should be instituted to update health workdviagindi on recommended

prenatal and newborn care practices such as basic information dffebed to prenatal
women. Particular attention should be paid to neonatal infection management.

Competing interests

The authors declare that there is no competing interest.

Authors’ contributions

Conceptualized and designed the study RMA, CGO, BC & PK; conducteenasetd data
RMA,; analyzed the data RMA & EN; wrote the manuscript RMA, EX&O, BC & PK; BC,
CGO and PK provided oversight and needed technical support. All andaorsand agreed
on the final version.



Acknowledgement

We would like to thank the health workers who accepted to participat@s study; the
District Health Officers for permitting us to conduct this gtathd John Kirungi for helping
to coordinate the study in Masindi. We thank the Institute of tropvedicine for the
financial support offered without which this study would not have been pasSpkcial
thanks to Valeria Campos Da’ Silveira for reading and providinguussimments to
improve this manuscript.

References

1. Lawn JE, Cousens S, ZupaJnillion neonatal deaths: when? Where? Why?2ancet
2005,3659462)891-900.

2. UNICEF: Levels and trends in Child Mortality Report 20E&timates Developed by the
UN Interagency Group for for Child Mortality Estimates (UNICEF/WHO/\Y¥@&@&nk/United
Nations).New York USA: United Nations Children’s fund; 2012.

3. Ganatra HA, Zaidi AKNeonatal infections in the developing worldSemin Perinatol
2010,34(6):416-425.

4. Shiffman Jissue attention in global health: the case of newborn survivallancet2010,
375:2045-2049.

5. Bhutta Z, Ali S, Samana A, Cousens S, Ali TM, Haider BA, RizvOkong P, Bhutta SZ,
Black RE: Alma-Ata: rebirth and revision 6: interventions to address mnaternal,
newborn, and child survival: what diff erence can integratedprimary health care
strategies maked.ancet2008,372:972-989.

6. Damstadt GL, Bhutta ZA, Cousens S, Taghreed A, Neff W, de Berdisam ftLNSS:
Evidence-based, cost-effective interventions: how many newbobabies can we save?
Lancet2005,365:977-988.

7. Martines J, Paul VK, Bhutta ZA, Koblinsky M, Soucat A, Walker IdhBR, Fogstad H,
Costello A:Neonatal survival: a call for action.Lancet2005,3659465)1189-1197.

8. Health Newborn Networkstnnovations in maternal, newborn and child health.
http://www.healthynewbornnetworkorg/blog/innovations-maternal-newborn-aitai-c
health. 2013(accessed 23 August 2013).

9. WHO: The Global strategy for women’s and children’s heal@teneva: World Health
Organization; 2010.

10. Lutwama GW, Roos JH, Dolamo BI& descriptive study on health workforce
performance after decentralisation of health services in Ugarad Hum Resour Health
2012,10(1):41.

11. Agrawal PK, Agrawal S, Ahmed S, Darmstadt GL, Williams Blésen HE, Kumar V,
Kiran U, Ahuja RC, Srivastava VKet al Effect of knowledge of community health



workers on essential newborn health care: a study from ruralndia. Health Policy Plan
2012,27(2):115-126.

12. Waiswa P, Kallander K, Peterson S, Tomson G, Pariyo G&Wg the three delays
model to understand why newborn babies die in eastern UgaadTrop Med Int Health
2010,15(8):964-972.

13. Rath K, Swain BK, Mishra S, Patasahani T, Kerketta AS, BabuPB¥Xpheral health
workers’ knowledge and practices related to filarial lymphedena care: a study in an
endemic district of Orissa, India.Am J Trop Med Hy@005,72(4):430-433.

14. MoH: Health Sector Strategic and Investment PlanPilimoting People’s Health to
Enahnce Socio-Economic Transformation(2010/2011-2014/26Hmpala: The Ministry of
Health; 2010.

15. Rutebemberwa E, Pariyo G, Peterson S, Tomson G, Kallandgtili€ation of public
or private health care providers by febrile children after user fee removal in Uganda.
Malar J 2009,8:45.

16. Ariff S, Soofi SB, Sadig K, Feroze AB, Khan S, Jafarey SN, MliBhutta ZA:
Evaluation of health workforce competence in maternal and neatal issues in public
health sector of Pakistan: an assessment of their training eds.BMC Health Serv Res
2010,10:319.

17. Murila F, Obimbo Madadi M, Musoke Rsssessment of knowledge on neonatal
resuscitation amongst health care providers in KenyaPan Afr Med 2012,11(78).

18. Monebenimp F, Tenefopa M, Mve Koh V, KagoQompetence of health care
providers on care of newborns at birth in a level-1 health fality in Yaounde,
Cameroon.Pan Afr Med 2012,11(45).

19. Kish L:Survey SamplingNew York: John Wiley & SOns, Inc.; 1965.

20. Eriksson L, Nga NT, Malqgvist M, Persson LA, Ewald U, WallinBvidence-based
practice in neonatal health: knowledge among primary health carestaff in northern
Viet Nam. Hum Resour HealtR009,7:36.

21. Bhutta ZA, Darmstadt GL, Hasan BS, Haws RAmmunity-based interventions for
improving perinatal and neonatal health outcomes in developing cairies: a review of
the evidencePediatrics2005,1152 Suppl)519-617.

22. GoU: InThe Uganda Public Service Standing Ord&@10th edition. Edited by Service
MoP. Kampala: Government of Uganda; 2010.

23. Perneger TV: What's wrong with Bonferroni adjustments. BMJ 1998,
316(7139)1236-1238.

24. Bland JM, Altman DGMultiple significance tests: the Bonferroni method BMJ 1995,
31Q(6973)170.



25. Ayiasi MR, Van Royen K, Verstraeten R, Atuyambe L, GBielGarimoi CO, Kolsteren
P: Exploring the focus of prenatal information offered to pregnantmothers regarding
newborn care in rural Uganda.BMC Pregnancy Childbirtt2013,13(1):176.

26. Dambisya YM, Matinhure Folicy and programmatic implications of task shifting in
Uganda: a case studyBMC Health Serv Re012,12:61.

27. Huicho L, Scherpbier RW, Nkowane AM, Victora G&w much does quality of child
care vary between health workers with differing durations of training? An
observational multicountry study. Lancet2008,3729642)910-916.

28. Waiswa P, Peterson S, Tomson G, Pariyo G&br newborn care practices - a
population based survey in eastern Ugand&MC Pregnancy Childbirtt2010,10:9.

29. WHO/UNICEF:Home Visits for the Newborn Child: A Strategy to Improve Survival.
Geneva: WHO/UNICEF Joint Statement; World Health Organisation; 2009.

30. Bhutta ZA, Belgaumi A, Abdur Rab M, Karrar Z, Khashaba M, Mouaneéhid health
and survival in the Eastern Mediterranean region.BMJ 2006,3337573)839-842.

31. WHO: The Global burden of Disease: 2004 updaté&3eneva: World Health
Organization; 2008.

32. Kumar V, Shearer JC, Kumar A, Darmstadt G8keonatal hypothermia in low resource
settings: a review.J Perinatol2009,29(6):401-412.

33. Knobel RB, Holditch-Davis D, Schwartz TA, Wimmer JE Bxtremely low birth
weight preterm infants lack vasomotor response in relationspi to cold body
temperatures at birth. J Perinatol2009,29(12):814-821.

34. Oduro-Mensah E, Kwamie A, Antwi E, Amissah Bamfo S, Bainson Misifo B,

Coleman MA, Grobbee DE, Agyepong I&are decision making of frontline providers of
maternal and newborn health services in the greater accreegion of Ghana.PL0oS One
2013,8(2):e55610.

35. Sipsma HL, Curry LA, Kakoma JB, Linnander EL, Bradley Eldentifying

characteristics associated with performing recommended prdices in maternal and
newborn care among health facilities in Rwanda: a cross-sechal study. Hum Resour
Health2012,10(1):13.

Additional file

Additional_file_1 as DOCX
Additional file 1 Multiple Choice Questions administered to health workers.



Additional files provided with this submission:

Additional file 1: 1845636883107399 addi.docx, 19K
http://www.biomedcentral.com/imedia/3285104451210916/supp1.docx



http://www.biomedcentral.com/imedia/3285104451210916/supp1.docx

	Start of article
	Additional files

