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ABSTRACT
Objective The main aim of this study was to assess 
knowledge of neonatal danger signs and associated 
factors among postpartum mothers in Southern Ethiopia.
Setting Gurage zone, Southern Ethiopia.
Study participants A total of 608 postpartum mothers 
were involved in this study.
Methods An institutional- based cross- sectional study 
design was conducted among postpartum mothers 
attending Gurage zone public health facilities of Southern 
Ethiopia from 1 January 2020 to 30 January 2020.
Results Knowledge of neonatal danger signs among 
postpartum mothers was 48.2% (95% CI 44.4% to 
52.3%). Mothers resided in an urban area (adjusted OR, 
AOR=1.67, 95% CI 1.11 to 2.50), having antenatal follow- 
up (AOR=1.49, 95% CI 1.02 to 2.18), mothers who had 
got breastfeeding counselling (AOR=3.43, 95% CI 1.89 
to 4.75), mothers who had got postnatal care counselling 
(AOR=1.53, 95% CI 1.08 to 2.18), multiparous mothers 
(AOR=1.37, 95% CI 1.24 to 2.19) and mothers who had 
good practice of essential newborn care (AOR=1.53, 95% 
CI 1.06 to 2.21) were factors significantly associated with 
maternal knowledge of neonatal danger signs.
Conclusions Knowledge of neonatal danger signs 
was low in the study area. Mothers resided in an urban 
area, having antenatal follow- up, mothers who had got 
breastfeeding counselling, mothers who had got postnatal 
care counselling, multiparous mothers and good practice 
of essential neonatal care were factors associated with 
maternal knowledge of neonatal danger signs. Therefore, 
healthcare workers should encourage mothers to have 
antenatal follow- up and provide postnatal care counselling 
regarding key neonatal danger signs before discharge 
from the health facilities.

INTRODUCTION
Neonatal danger signs (NDSs) are non- 
specific clinical features that indicate severe 
illness in the first 28 days of the neonatal 
period.1 According to WHO, there are nine 
NDSs (ie, unable to breastfeed, fever, severe 
chest indrawing, hypothermia, convulsions, 
jaundice/yellow palms/soles/eyes, birth 

asphyxia/birthing difficulties, umbilicus 
infection and eye discharge).2

Globally about 2.5 million newborns die 
in 2017, with approximately 7000 newborns 
dying every day. About 99% of neonatal deaths 
occurred in low- income and middle- income 
countries, and 75% of the newborn were 
dying within the first weeks of neonatal life.3 
The burden of neonatal mortality is higher 
in sub- Saharan Africa, 27 neonatal deaths 
per 1000 live births followed by Central and 
Southern Asia, 24 neonatal deaths per 1000 
live births.4 In Ethiopia, neonatal mortality 
declined from 49 per 1000 live births in 2000 
to 28 per 1000 live births in 2016.5

According to the Mini Ethiopian Demo-
graphic Health Survey 2019 (MEDHS), 
neonatal mortality remains unacceptably 
high in Ethiopia despite extensive work that 
has been done.6 For instance, successful 
implementations of the National Newborn 
and Child Survival Strategy,7 utilisation of 
Integrated Management of Neonatal and 
Childhood Illness,8 and Community Based 
Newborn Care practice were some of the 

Strengths and limitations of this study

 ► This study identifies the gaps in knowledge of neo-
natal danger signs among mothers that help to 
improve maternal health- seeking behaviour and 
neonatal health.

 ► This study used an appropriate statistical method to 
identify associated factors.

 ► This study did not show the relationship between 
cause and effect due to the nature of the cross- 
sectional study design.

 ► The study might share hawthorn bias/participants 
might change their behaviour when they feel they 
are being observed/in the observational checklist 
section of data collection.
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activities done by the Ethiopian government to reduce 
neonatal mortality.9

In 2014, WHO assembly endorsed Every Newborn 
Action Plan states that ending preventable neonatal 
deaths and stillbirth globally.10 Likewise, Ethiopia has 
promised to reduce neonatal mortality to 12 or fewer per 
1000 live births by 2030 Sustainable Development Goals.11

Evidence shows that adequate maternal knowledge of 
NDSs has immense benefits to recognise neonatal illness, 
initiate early medical treatment of neonates in the nearby 
health facilities, and improve maternal health- seeking 
behaviour. Therefore, to achieve Every Newborn Action 
Plan and Sustainable Development Goals, adequate 
knowledge of mothers about NDSs is very crucial.12 13

Maternal knowledge of NDSs in Ethiopia was found 
between 20.3% in Ambo town and 60% in Debre Tabor 
town.14–16 Antenatal care (ANC) follow- up, postnatal 
follow- up and higher education status of mothers were 
factors associated with good knowledge of mothers 
towards NDSs.16 Overall, in the study area, there was no 
clear evidence on knowledge of NDSs and associated 
factors among postpartum mothers. Therefore, the main 
aim of this study was to investigate knowledge of NDSs 
and to identify associated factors among postpartum 
mothers attending Gurage zone public health facilities of 
Southern Ethiopia.

METHODS
Study setting, design and period
The southern part of Ethiopia is 1 of the 11 regions of 
Ethiopia. Gurage Zone is found in the southern part of 
Ethiopia. It is located 153 km southwest of Addis Ababa, 
the capital city of Ethiopia. Gurage Zone has 15 districts 
and Wolkite town is the administrative centre of the Zone. 
According to the Central Statistical Agency of Ethiopia 
in 2007, this zone has a total population of 1 279 646, of 
whom 622 078 are men and 657 568 are women. There 
are 7 hospitals and 72 health centres that provide health-
care services for the catchment population. All hospitals 
and health centres provide delivery services for pregnant 
mothers 24 hours per day. An institutional- based cross- 
sectional study design was employed among postpartum 
mothers in Southern Ethiopia from 1 January 2020 to 30 
January 2020.

Source population and study population
All postpartum mothers who had a live birth attending 
Gurage zone public health facilities of southern Ethiopia 
were the source population. All postpartum mothers 
in selected public health facilities of Gurage zone were 
considered as the study population.

Inclusion and exclusion criteria
Postpartum mothers who delivered a healthy newborn 
were included. Mothers who had a sick newborn and 
admitted to neonatal intensive care unit, unable to 

respond, lost their newborn or develop labour complica-
tion were excluded.

Sample size determination and sampling procedure
A single population proportion formula was used to 
calculate the sample size for this study by considering the 
following assumption; (p=40.09%) proportion of good 
maternal knowledge of NDSs in Arba Minch General 
Hospital,17 95% CI, 5% margin of error, design effect of 
(d=1.5) and non- response rate of 10%. The final sample 
size was 608. A multistage sampling technique was used. 
In the primary sampling stage, Gurage Zone has a total 
of 7 hospitals and 74 health centres that all are provided 
delivery services. Of these, 2 hospitals and 22 health 
centres were selected using a simple random sampling 
technique, based on 30% WHO recommendation to 
maintain generalisability. In the secondary stage, study 
participants (postpartum mothers) who fulfilled the 
inclusion criteria were selected using a systematic random 
sampling technique based on each health facilities client 
follow till we reach the final sample size.

Data collection tools and quality control
The tools were adopted after reviewing relevant litera-
ture such as MEDHS to adopt questionnaires regarding 
sociodemographic characteristics, Bulto et al and Bayih 
et al6 14 15 17 to adopt questionnaires regarding obstetric 
healthcare service characteristics, maternal knowledge 
of neonatal dangers signs and essential newborn care 
practice. The tool contains four parts; sociodemographic 
characteristics of mothers, obstetric health service char-
acteristics, maternal knowledge of NDSs and maternal 
essential newborn care practice. A total of 11 health 
professionals (7 BSc midwife/nurses and 3 MSc holder 
supervisors) who are not working in the study sites were 
recruited for data collection. To ensure data quality, a 
pretest of the questionnaires (5%) on non- selected health 
facilities was done. Internal consistency (reliability) of 
the items (0.84) was checked by using Cronbatch’s alpha 
in SPSS V.23. Also, 2 days (1- day theoretical and 1- day 
demonstration particularly on the observation checklist) 
training were given on data collection techniques for both 
data collectors and supervisors. Structured and face- to- 
face exit interview of postpartum mothers after receiving 
delivery service was used to collect data on demographic 
variables, maternal knowledge of NDSs and obstetric 
health service characteristics. However, data on maternal 
essential newborn care practice were collected using an 
observational clinical checklist during a postpartum stay 
of mothers soon after birth and before maternal discharge 
from the health facilities.

Data processing and analysis
Questionnaires were entered into Epi- Data V.4.2.0 and 
exported into SPSS V.23 for analysis. Descriptive anal-
ysis results were presented in the form of texts, tables, 
percentages, mean and SD. Bivariate logistic regression 
analysis was used to determine the association of each 

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-048888 on 2 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


3Mose A, et al. BMJ Open 2021;11:e048888. doi:10.1136/bmjopen-2021-048888

Open access

independent variable with the outcome variable. Values 
of p<0.2517 result in the bivariate logistic regression 
model were included in multivariate logistic regression to 
control possible confounders. The direction and strength 
of statistical association were measured by OR with 
95% CI. The adjusted OR (AOR) along with 95% CI was 
estimated to identify the associated factors of maternal 
knowledge of NDSs by using multivariate analysis. A 
p<0.05 was considered as a cut- off point to declare a result 
as a statistically significant association.

Operational definitions
Key NDSs: These are a different sign that indicates the 
abnormal condition of the newborn in the first 28 days 
(neonatal period).2

Good knowledge of mothers about NDSs: According to 
WHO, the followings are recognised NDSs: breastfeeding 
difficulties, neonatal fever, severe chest indrawing, 
neonatal hypothermia, neonatal convulsions, neonatal 
jaundices, neonatal unconsciousness, neonatal umbilical 
infection and neonatal eye discharge.2 The above nine 
NDSs were used to assess the level of maternal knowledge 
of NDSs. It was a ‘yes’ and ‘no’ question, having equal 
weight. Therefore, those mothers who had scored more 
than or equal to three questions correctly were inter-
preted as having good knowledge of NDSs.18 19

Poor knowledge of mothers about NDSs: Those 
mothers who had scored less than 3 NDSs were coded as 
poor knowledge. The cut- off point (3) was taken from 
a study conducted in the northern part of Ethiopia and 
others similar studies, which had a similar population 
with our study area in different characteristics such as 
accessing healthcare service and utilisation of basic and 
comprehensive obstetric health service.18 19

Essential newborn care practice: According to the WHO 
guideline, essential newborn care practice includes early 
initiation of breast feeding, skin- to- skin contact (SSC), 
thermal care, colostrum feeding, cord care and posi-
tioning of a neonate.2 Observational checklists were used 
to assess essential newborn care practices. Those mothers 
who had correctly practised more than or equal to three 
essential newborn cares were coded as a good practice 
and less than three were coded as a poor practice.20

Patient and public involvement
In this study, neither patient nor public was involved in 
the study design, or conduct, or reporting, or dissemina-
tion plans of our research.

RESULTS
Socio demographic characteristics
A total of 608 mothers were involved making a response 
rate of 99%. The mean (±) age of study participants was 
27.38 (±4.809 SD) years. About 374 (61.5%) were aged 
from 25 to 34 years old. Regarding ethnicity, 447 (73.5%) 
of the respondents were Gurage. Out of the total respon-
dents, 398 (65.5%) were housewives by occupation, and 

157 (25.8%) of mothers did not have formal education 
(table 1).

Obstetric health service characteristics
In this study, 507 (83.4%) of mothers were multiparous. 
Three hundred and twenty- two (53%) of postpartum 
mothers had an antenatal follow- up. Of these, 106 (33%) 
of mothers had greater than or equal to four times ANC 
follow- up and 198 (61.5%) of mothers had got breast-
feeding counselling during ANC follow- up. About 364 
(59.9%) gave birth at a health institution and 354 (58.3%) 
of mothers had got postpartum care counselling before 
discharge from the health facilities (table 2).

Maternal knowledge of NDSs
This study revealed that the level of maternal knowl-
edge of NDSs was 48.2% (95% CI 47.7% to 55.8%). 
Neonatal fever was frequently mentioned by 387 (64%) of 

Table 1 Sociodemographic characteristics of postpartum 
mothers in Southern Ethiopia, 2020 (n=608)

Variables Categories Frequency
Percentage 
(%)

Maternal age 15–24 164 27

25–34 374 61.5

>35 70 11.5

Religion Orthodox 380 62.5

Muslim 172 28.3

Protestant 56 9.2

Ethnicity Gurage 447 73.5

Amhara 123 20.2

Oromo 38 6.3

Maternal 
education 
statues

No formal 
education

157 25.8

Primary 
education (1–8)

240 39.5

Secondary 
education (9–12)

134 22

College and 
above

77 12.7

Mother 
household 
head

Yes 484 79.6

No 124 20.4

Maternal 
occupation

House wife 398 65.5

Merchant 81 13.3

Government 
employer

111 18.3

Daily labourer 18 3.0

Maternal 
residence

Rural 475 78

Urban 133 22

Infant sex Male 344 56.6

Female 264 43.4
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postpartum mothers and convulsion was the least danger 
sign mentioned by 69 (11.3%) of mothers (table 3).

Observed maternal essential newborn care practice
A total of 608 mothers with a live newborn were observed 
for essential newborn care practice in each selected health 
facility soon afterbirth before discharge from the health 
facilities. Among the total observed study participants, 
243 (40%) of postpartum mothers had good practice of 
essential neonatal care and the remaining 365 (60%) of 
mothers had poor practice towards essential neonatal 
care. A small number of mothers was practised SSC 117 
(19.2%) and 544 (89.5%) of mothers feed colostrum 
(first breast milk) to their newborns (table 4).

Factors associated with maternal knowledge of NDSs
On the binary logistic regression model analysis, mothers 
resided in an urban area, multiparous mothers, having 
ANC follow- up, mothers who had got breastfeeding coun-
selling, mothers who had got postnatal care counselling, 
mothers who had participated in an ANC group and good 
practice of essential newborn care were factors associated 
with maternal knowledge of NDSs.

On the multivariable logistic regression model after 
controlling the confounding variables, mothers resided 
in an urban area, multiparous mothers, having ANC 
follow- up, mothers who had got breastfeeding counsel-
ling, mothers who had got postnatal care counselling and 
good practice of essential neonatal care were factors asso-
ciated with good knowledge of mothers towards NDSs.

Mothers who had resided in an urban area were 1.67 
times more likely knowledgeable about NDSs than those 
mothers who had resided in rural areas (AOR=1.67, 95% 
CI 1.11 to 2.50). Multiparous mothers were 1.37 times 
more likely knowledgeable than those mothers who were 
primiparous mothers (AOR=1.37, 95% CI 1.24 to 2.19). 
Mothers who had ANC follow- up were 1.49 times more 
likely knowledgeable than those mothers who did not 
have ANC follow- up (AOR=1.49, 95% CI 1.02 to 2.18). 
Mothers who had got breastfeeding counselling during 
ANC visit were 3.43 times more likely knowledgeable than 
those mothers who did not receive breastfeeding counsel-
ling (AOR=3.43, 95% CI 1.89 to 4.75). Mothers who have 
got postnatal care counselling before discharge from the 
health facility were 1.53 times more likely knowledgeable 
than those mothers who did not get postnatal care coun-
selling (AOR=1.53, 95% CI 1.08 to 2.18). Mothers who 
had good practice of essential newborn care were 1.5 
times more likely knowledgeable than those mothers who 
had a poor practice of essential newborn care (AOR=1.5, 
95% CI 1.06 to 2.21) (table 5).

Table 2 Obstetric health service characteristics of 
postpartum mothers in southern Ethiopia, 2020 (n=608)

Variables Categories Frequency
Percentage 
(%)

Parity Primiparous 101 16.6

Multiparous 507 83.4

Antenatal care 
(ANC) follow- up

Yes 322 53

No 286 47

No of ANC 
follow- up (n=322)

1 42 13

2 34 10.5

3 140 43.5

>4 106 33

Breastfeeding 
counselling

Yes 198 61.5

No 124 38.5

Place of delivery Health 
institution

515 84.7

Home 93 15.3

Mode of delivery Vaginal 444 73

Caesarean 
section

164 27

Postnatal care 
counselling

Yes 354 58.2

No 254 41.8

Pregnancy 
planned

Yes 329 54.1

No 279 45.9

Childbirth 
complication

Yes 92 15.1

No 516 84.9

Participated in 
ANC group

Yes 322 53.0

No 286 47.0

Table 3 Knowledge of neonatal danger signs among 
postpartum mothers in Southern Ethiopia, 2020 (n=608)

Variables Categories Frequency
Percentage 
(%)

Fever Yes 387 63.7

No 221 36.3

Convulsions Yes 69 11.3

No 539 88.7

Birth asphyxia Yes 234 38.5

No 374 61.5

Umbilical infection Yes 160 26.3

No 448 73.7

Severe chest in 
drawing

Yes 121 19.9

No 487 80.1

Hypothermia Yes 86 14.1

No 522 85.9

Eye discharge Yes 79 13

No 529 87

Newborn unable 
to breastfeed
Jaundice 
(yellowish 
discolouration of 
skin)

Yes 298 48.2

No 310 51.8

Yes 490 80.6

No 118 19.4
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DISCUSSION
The main aim of this study was to investigate knowledge of 
NDSs and associated factors among postpartum mothers. 
This study found that knowledge of NDSs among post-
partum mothers was low. Mothers resided in an urban 
area, multiparous mothers, having ANC follow- up, 
mothers who had got breastfeeding counselling, mothers 
who had got postnatal care counselling and mothers who 
had good practice of essential newborn care were factors 
associated with good knowledge of NDSs among post-
partum mothers.

In this study, the prevalence of knowledge of NDSs 
among postpartum mothers was 48.2%. The finding was 
lower than studies conducted in Debre Tabor, northwest 
Ethiopia 61.7%15 and India 50%.21 However, the finding 
was higher than studies conducted in Kenya 15.5%,22 
Nigeria 30%,12 Saudi Arabia 37%23 and various studies 
in Ethiopia.14 16 24 The possible explanation for variations 
of the findings might be due to differences in access to 
healthcare service, area of residence, sample size deter-
mination and geographical variations. Additionally, the 
differences in the cut of point to declare good knowledge 
and poor knowledge of mothers about NDS

Mothers who resided in an urban area were 1.67 times 
more likely knowledgeable than those mothers who 
resided in a rural area. The possible justification might 
be those mothers who resided in an urban area might 
have better access to quality healthcare service, oppor-
tunity to access mass media that helps them to enhance 
their awareness about NDSs. The above explanation was 
supported by a study conducted in Northwest Ethiopia 
reported that those mothers who have access to mass 
media such as television and radio were more knowledge-
able than those mothers who did not have access to mass 
media.25

Mothers who had antenatal follow- up were 1.49 times 
more likely knowledgeable than those mothers who 

did not have an antenatal follow- up. The finding was in 
line with various studies conducted in Ethiopia.13 15 16 26 
The possible justification might be those mothers who 
had ANC follow- up might receive antenatal health 
education, particularly NDSs during their antenatal 
follow- up. However, the finding was inconsistent with 
a study conducted in Uganda.27 The study conducted 
in Uganda shows that there was no association between 
ANC follow- up and knowledge of NDSs. The possible 
explanation might be healthcare providers might not 
provide NDS counselling for mothers during ANC 
follow- up.

Mothers who have got breastfeeding counselling during 
ANC visits were 3.4 times more likely knowledgeable than 
those mothers who did not get breastfeeding counsel-
ling. The possible explanation might be those mothers 
who had got breastfeeding counselling might have more 
opportunities of enhancing their awareness regarding 
NDSs. On the other hand, mothers who had received 
postnatal care counselling before discharge from the 
healthcare facility were 1.5 times more likely knowledge-
able about NDSs compared with those mothers who 
did not receive postnatal care counselling. The finding 
was comparable with studies conducted in various study 
conducted in Ethiopia.13 14 17 28 The possible explanation 
might be those mothers who had got postnatal care coun-
selling might receive health education from healthcare 
providers regarding NDSs since NDS is one of the essen-
tial components of postpartum care counselling. Addi-
tionally, postpartum care counselling is a provision of 
adequate counselling on early identification of maternal 
and NDSs after birth and enhancing maternal health- 
seeking behaviour. It is, therefore, crucial to provide post-
partum care counselling for all mothers before discharge 
from the healthcare facilities.

Multiparous mothers were 1.37 times more likely 
knowledgeable than those mothers who were primipa-
rous. The finding was in agreement with studies done in 
Harar town24 and Bangladesh.29 The possible explanation 
might be those mothers who gave birth more than two 
times might have multiple exposures to the healthcare 
providers that enable them to have awareness about NDSs 
compared with those primiparous mothers.

Mothers who had a good practice of essential newborn 
care were 1.5 times more likely knowledgeable about 
NDSs than those who had a poor practice of essential 
newborn care. The finding was consistent with a study 
conducted in Gonder, northern Ethiopia.15 The possible 
explanation might be during the period of essential 
newborn care practice mothers might be able to recog-
nise different types of NDSs including neonatal birthing 
patterns, breastfeeding difficulties of newborns, neonatal 
hypothermia and neonatal fever.

This study shows that the majority of mothers were 
mentioned fever/newborn body hotness/as a common 
NDS. The finding was comparable with studies done in 
Bangladesh29 and Ethiopia.25 The possible justification 
could be due to newborn body hotness might easily 

Table 4 Observed essential newborn practice among 
postpartum mothers in Southern Ethiopia, 2020 (n=608)

Variables Observed Frequency
Percentage 
(%)

Skin- to- skin 
contact

Yes 117 19.2

No 491 80.8

Initiation of early 
breast feeding

Yes 253 41.6

No 355 58.4

Thermal care Yes 491 80.8

No 117 19.2

Colostrum 
feeding

Yes 544 89.5

No 64 10.5

Cord care Yes 255 42

No 358 58

Good position of 
neonates

Yes 377 62

No 231 38
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monitor by physical touch of mothers compared with 
other WHO recognised key NDSs.

Our findings will have a substantial contribution to 
improve neonatal health and maternal health- seeking 
behaviour, particularly in low- income countries through 
the identification of gaps in knowledge of NDSs among 
mothers. The findings of this study will have paramount 
importance to achieve the sustainable development goals 
and every newborn action plan that targets to achieve 12 
or fewer neonatal mortality per 1000 live births worldwide 
by 2030. However, this study was not void of limitations. 
For instance, hawthorn bias/participants might change 
their behaviour when they feel they are being observed/ 
and social desirability bias/ participants might not able to 
reflect their real data regarding obstetric characteristics 
such as parity and gravidity. Moreover, it might be difficult 
to generalise the findings of this study due to the reason 

that this study was conducted among mothers who visit 
healthcare facilities who had better awareness regarding 
their own and newborn health.

CONCLUSION
Maternal knowledge of NDSs was found low. Mothers 
resided in an urban area, having antenatal follow- up, 
mothers who had got breastfeeding counselling, mothers 
who had got postnatal care counselling, multiparous 
mothers and good practice of essential neonatal care were 
factors associated with good knowledge of mothers about 
NDSs. Therefore, healthcare workers should create strat-
egies to promote maternal antenatal follow- up, provide 
postnatal care counselling to all postpartum mothers 
before discharge from health facilities particularly 

Table 5 Bivariate and multivariate regression analysis to identify factors associated with maternal knowledge of neonatal 
danger signs among postpartum mothers in Southern Ethiopia, 2020 (n=608)

Variables Categories

Maternal knowledge of 
neonatal danger signs

COR (95% CI) AOR (95% CI)Poor (%) Good (%)

Maternal 
educational status

Secondary and 
above

80 (13) 85 (14) 1.36 (0.91 to 2.05) 1.21 (0.78 to 1.86)

Primary education 117 (19) 116 (19) 1.27 (0.87 to 1.85) 1.12 (0.75 to 1.65)

No formal education 118 (19.4) 92 (15) 1 1

Residence Rural 258 (42.4) 217 (36) 1 1

Urban 57 (9.3) 76 (12.5) 1.59 (1.08 to 2.34) 1.67 (1.11 to 2.50)**

Parity Primiparous 62 (10) 39 (6.4) 1 1

Multiparous 253 (41.6) 254 (41.8) 1.59 (1.34 to 2.29)* 1.37 (1.24 to 2.19)*

Antenatal follow- up No 106 (17.4) 65 (10.7) 1.00

Yes 209 (34) 228 (37.5) 1.78 (1.24 to 2.55)* 1.49 (1.02 to 2.18)*

Breastfeeding 
counselling

No 98 (30.4) 26 (8.1) 1 1

Yes 94 (29.2) 104 (32.3) 4.17 (2.85 to 5.88)* 3.43 (1.89 to 4.75)**

Mode of delivery Vaginal 238 (39) 206 (33.9) 1.67 (0.84 to 2.45) 1.23 (0.75 to 2.13)

Caesarean section 108 (17.8) 56 (9.2) 1 1

Place of delivery Home 45 (7.4) 48 (7.9) 1 1

Health institution 230 (37.8) 284 (46.7) 1.16 (0.97 to 2.85) 1.42 (0.91 to 2.44)

Postnatal care 
counselling

No 150 (24.7) 99 (16.3) 1.00

Yes 165 (27) 194 (32) 1.78 (1.28 to 2.47)* 1.53 (1.08 to 2.18)*

Childbirth 
complication

No 57 (9.3) 48 (7.9) 1 1

Yes 258 (42.3) 245 (40.3) 1.13 (0.74 to 1.72) 1.40 (0.89 to 2.19)

Participated in 
an antenatal care 
group

No 139 (22.8) 104 (104) 1 1

Yes 176 (28.9) 189 (31) 1.44 (1.04 to 1.99)* 0.70 (0.49 to 1.02)

Maternal essential 
newborn care 
practice

Poor practice 212 (34.8) 153 (25) 1 1

Good practice 103 (16.9) 140 (23) 1.88 (1.36 to 2.62)* 1.5 (1.06 to 2.21)*

Hosmer and Lemeshow test: 0.684.
1=reff.
*P<0.003, **p<0.001.
AOR, adjusted OR;COR, crude OR.
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focusing on NDSs and enhance maternal awareness on 
essential newborn care practices are recommended.
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