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Abstract

Introduction

Neonatal mortality remains a persisting public health challenge in Ethiopia. Timely interven-

tion to neonatal morbidity and early neonatal care visit could reduce the burden of mortality.

Studies related to home based postnatal care is limited in Ethiopia. Therefore, this study

aimed to assess home based postnatal care visits and determinants in Ethiopia.

Methods

A secondary data analysis using 2016 EDHS data was conducted among 7590 women who

had live births two years preceding the survey. A multilevel mixed-effect logistic regression

analysis model was used and those variables with a P-value� of 0.05 in multivariable analy-

sis were considered as predictors. Results: Home based postpartum care by health care

providers was 6.3% and 67.9% of women gave birth at home. Women perceived that dis-

tance is not big problem [AOR = 1.37; 95% CI: 1.06, 1.68], richer wealth index [AOR = 1.69;

95% CI: 1.15, 2.48], attending antenatal care visit [AOR = 2.17; 95% CI:1.57, 2.99], giving

birth in health institution [AOR = 2.07; 95% CI:1.53, 2.80], giving birth by cesarean section

[AOR = 3.41; 95% CI: 2.33, 4.99], and having awareness about neonatal danger sign [AOR

= 3.68; 95% CI: 2.90,4.70] were factors associated with home based postpartum care.

Conclusion

Home based care by health care providers was low. Therefore, measures should be taken

in increasing the number of nearby health care facility, strengthen the continuum of care on

antenatal care follow-up, institutional delivery and improve mother’s knowledge about neo-

natal danger sign.
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Introduction

Globally, 2.4 million neonates died within the first month of life; of which 6,700 neonatal

deaths happen every day. Many preventable causes attribute to neonatal death; preterm birth

complications, birth asphyxia, congenital anomalies, diarrhea, and malaria were some of the

predictors. Higher neonatal mortality was in sub-Saharan Africa and South Asia with a mortal-

ity rate of 25 and 27 death per 1,000 live births, respectively [1–3]. Specifically, in Ethiopia, the

neonatal mortality rate was 30 deaths per 1,000 live births [4]. Effective interventions like post-

natal home-based care and others could prevent two-thirds of neonatal mortality [5].

Home-based neonatal care visit by health care providers is one of the main strategies in

reducing neonatal mortality and morbidity [6–8]. Thus, home-based neonatal care visits lower

the neonatal mortality rate by 13% to 34% [9–12]. One study showed that death was 84% less

likely among neonates who received home-based care [13].The same is true in Bangladesh,

where neonatal mortality was 67% lower for neonates who received a home care visit on day

one and 64% on day two [14].

Postnatal home visits are effective in improving neonatal care. These cares are: exclusive

breastfeeding, skin to skin contact, identify and support additional care for newborns, increase

awareness about neonatal danger signs, facilitate safe umbilical cord care, prepare the neonate

for immunization, promote parenting skills, address a large segment of the rural community

and improve health-seeking behaviors [12, 15–20]. Moreover, implementing home-based neo-

natal care is crucial for early detection and follow-up of neonates at high risk of long-term

health and developmental impairments [21].

By 2035, all countries will have reached the target of 10 or fewer newborn deaths per 1,000

live births that they planned to reduce death and disability by ensuring that no newborn is left

behind [22]. It can be achieved by improving community-based health care integrated inter-

ventions. Home visiting, counseling, timely recognition of danger signs, strengthen finances to

arrange for transport and affordability of health care cost, and accessibility to a health facility

[23, 24] are strategies that have been and planned to implement. Empowering women, families

and communities, integrate maternal and newborn care, and support the mother-baby rela-

tionship [25] are the main strategies to reduce neonatal mortality.

World Health Organization (WHO) has planned four goals to eliminate preventable new-

born and stillbirth deaths by 2025 targeted at 90% of mothers have four or more antenatal vis-

its (ANC) and delivered by skill birth attendant, 80% of the mothers receive routine postnatal

care within two days of birth and countries should have implementation plan in protecting

small and sick newborns [26].

United Nations Children’s Fund (UNICEF) and WHO recommends at least two home vis-

its by a skilled attendant during and immediately after birth irrespective of where the birth

takes place. For home births, the first visit within 24 hours from birth and the second visit on

day three, and the third visit by the end of the seventh week. For babies born in a health facility,

the first home visit being as soon as the mother and baby reach home. The remaining visits as

for home births [6, 27, 28].

Ineffective home-based neonatal care in Ethiopia had been related to workload, shortage of

trained health care worker and budget at health posts, limited presence of health insurance,

unable to notify their birth to health care providers (HCPs), limited home visit during preg-

nancy, poor supervision, inadequate drugs and supply, distance and topography, lack of

attending a community meeting, poor ANC visit, and poor knowledge and belief [29–32].

Though there are improvements in health facility delivery, ANC visit [4], and integration of

health extension workers in providing maternal and neonatal services [33], only 14.5%

received PNC home visit within 3 days after birth and 12% to 24.1% within 42 days from
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health care providers [32, 34] in Ethiopia. Including these segregated data, studies about the

magnitude and determinants of postnatal care visit were inconsistent and had inconclusive

findings. Therefore, this study is helpful to estimate the overall magnitude and determinants of

home based PNC in Ethiopia because the source is nationally represented EDHS data, which is

helpful for policymakers to create, appraise, and advance additional preventive strategies.

Methods

Data source, study population and sampling technique

A community-based cross-sectional study was conducted in Ethiopia from 18 January to 27

June 2016. As per worldometer report on 22 April 2021, Ethiopia has a total population of

114,963,588 (20.9% lived in urban), total fertility was 4.2 live births per woman, the infant mor-

tality rate was 29.5 per 1,000 live births, and under 5 mortality rate was 44 per 1,000 live births.

In this country, there are nine regional states and two city administrations. Each region was

stratified into urban and rural. A stratified two-stage cluster sampling technique was performed.

Samples of Enumeration areas (EAs) were selected independently in each stratum in two stages.

Firstly, a total of 645 EAs, 202 in urban areas and 443 in rural areas were selected with probabil-

ity proportional to EAs size. The target group was all mothers who had a live birth in Ethiopia 2

years preceding the survey, and those mothers (15–49 years) in the selected enumeration areas

were the study population [4]. Data was extracted from 7,590 postpartum mothers. Approval

letter was obtained from the measure demographic and health survey (DHS), and the data set

was downloaded from the DHS website (http://www.dhs program.com).

Study variables

The outcome of interest was a home based postpartum care visit by health care providers

(Medical doctor, Midwife, Nurse, Health Officer, Health Extension Workers, and Traditional

Birth Attendants) among women who had live birth 2 years preceding the survey. This variable

was dummy coded so that respondents who reported having postnatal home visit within the

postpartum period, by health care providers coded as “Yes”, otherwise “No”. Socio-demo-

graphic, obstetric, and facility-related variables were included. Socio-demographic variables

were age, residence, religion, marital status, educational status, and economic status. Obstet-

ric-related variables were ANC, place of delivery, and mode of delivery. community level

related variables were the mother’s perception of home distance from health facility catego-

rized as “big problem” or “not a big problem”, and residence (urban, rural).

Statistical analysis

Data extracted from 2016 EDHS data. Data cleaning, recoding and analysis were carried out

using SPSS statistical software version 24. Postnatal care visit varies across each cluster. Sam-

pling weight was applied for all analysis procedures to account for complex survey design and

unequal probabilities of selection. Since, the data was national survey data, a hierarchical and

cluster nature multilevel analysis model was used. The sampling weight of cluster sampling

was adjusted using “Svy” command. The measure of community variation was estimated by

the interclass coefficient (ICC). In the null model, ICC was 22.8% which showed that this

amount of variation in home based postnatal care visit was attributed to community-level fac-

tors; indicating the multilevel model is better. Proportional change in variance (PCV) was esti-

mated for each model with respect to the null model; PCV = (variance in null model-variance

in the model used)/variance in the null model) to show how much variance explains the

model.
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The likelihood ratio test was determined to test the significance of the variance of random

intercept. The analysis was conducted in four models, which are the Null model, model 1,

model 2, and model 3 and model comparison was done using deviance. The Null model is a

model without explanatory variable, a model I with individual-level variables), model II with

community-level variable and model III with both individual and community-level factors.

The best model was selected using Akaike information criterion (AIC) model selection criteria.

The lowest value of AIC could be the best model (Table 1). Therefore, model 3 which is a full

model consisting individual and community level variables were selected. Variables with p

values� of 0.05 in the multilevel analysis were considered statistically significant determi-

nants. Finally, the result was presented using figures, tables and texts.

Ethical considerations

Ethical approval was not obtained because of the data was extracted from EDHS 2016 data.

Permission to use the EDHS data was received from measure DHS international program.

Results

Socio-demographic characteristics

A total of 7,590 women who gave live birth 2 years preceding the survey were included. Almost

half (50.4%) of women were within the age group of 25–34 years, and 93.7% were married.

The majority (87.2%) were from rural residency. Thirty -eight percent of women were ortho-

dox in religion. Almost two-third (63.1%) of women were illiterate. More than half of women

(58.1%) perceived the distance from nearby health facilities as a big problem for utilization of

postpartum care (Table 2).

Postnatal care visit

In the current study, home based postpartum care visit was 6.3% [95% CI; 6.19, 6.41]. The major-

ity (37%) visit was conducted by nurses followed by health extension workers (33%) (Fig 1).

Determinants of home based postpartum care

Regarding health care service utilization, 62.8% of women had ANC visit and more than two-

third (67.9%) of women gave birth at home. The majority (97.6% and 95.7%) of women had a

spontaneous vaginal delivery and no awareness of neonatal danger signs, respectively. In bi-

variable mixed-effect logistic regression model; residence, perceived distance from health facil-

ity, educational status, wealth index, antenatal care visit, place of delivery, practice of skin-to-

skin contact, mode of delivery, awareness of neonatal danger sign, region, and owns mobile

phone were significantly associated with postpartum home visit. Whereas in multivariable

mixed-effect logistic regression model (model III); wealth index, perceived distance from

Table 1. Multilevel fixed effect model of individual and community level factors predicting postnatal care visit at home by health care professional in Ethiopia.

Random effect Null model Model I Model II Model III

Variance 0.971 0.473 0.471 0.354

ICC (%) 22.8% 12.6% 12.5% 9.7%

PCV (%) Ref 51.2% 51.4% 63.5%

Median odd ratio (MOR) 2.55 1.92 1.91 1.76

Log likelihood -1762.458 -1597.72 -1694.46 -1574.76

AIC 3528.9 3223.4 3416.9 3201.5

https://doi.org/10.1371/journal.pone.0272489.t001
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health facility, place of delivery, mode of delivery, ANC visit, and awareness of neonatal danger

were independently associated with home based care (Table 3). Full model (model 3) was the

best model to identify predictors of postnatal care visit since AIC is the lowest in model III. As

such, the odds of home based postnatal care visit among women who perceived distance from

health care institutions is not a big problem were 1.37 times more likely than its counterparts

[AOR = 1.37; 95% CI:1.06,1.68]. Similarly, newborns from better socio-economic status were

about 1.69 times more likely to have home based postnatal visit than from low socio-economic

status [AOR = 1.69; 95% CI: 1.15, 2.48]. Other factors such as having ANC follow up

[AOR = 2.17; 95% CI:1.57, 2.99], institutional delivery [AOR = 2.07; 95% CI:1.53, 2.80], deliv-

ery by cesarean section (C/S) [AOR = 3.41; 95% CI: 2.33, 4.99], awareness on neonatal danger

sign [AOR = 3.68; 95% CI: 2.90,4.70], and women from Tigray region [AOR = 2.82; 95%

CI:1.75,4.54] were associated with postnatal home care visits (Table 3).

Discussion

Postnatal care visit is one of the strategies to reduce neonatal morbidity and mortality. The

current study showed that Wealth index, perceived distance from health facility, place of

Table 2. Socio-demographic and economic characteristics of postpartum women in Ethiopia.

Variables Weighted Frequency Percentage (%)

Age

15–24 years 1804 23.80

25–34 years 3827 50.40

�35 years 1959 25.80

Residence

Urban 969 12.80

Rural 6621 87.20

Marital status

Unmarried 481 6.30

Married 7109 93.7

Religion

Orthodox 2884 38

Muslim 2821 37.2

Protestant 1651 21.8

�Others 234 3.0

Educational status

No education 4791 63.10

Primary education 2150 28.30

Secondary and above 649 8.60

Wealth index

Poorest 1651 21.80

Poorer 1654 21.80

Middle 1588 20.90

Richer 1427 18.80

Richest 1269 16.70

Distance to Health facility

Big problem 4407 58.10

Not big problem 3183 41.90

�Others-Catholic, tradition

https://doi.org/10.1371/journal.pone.0272489.t002
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delivery, ANC visit, mode of delivery, and awareness of neonatal danger sign were indepen-

dently associated with home based postnatal care visit.

In the current study, home based postnatal care visit was 6.3%. This study is consistent with

the study conducted in Ethiopia 7% [35]. This is justified that the low level of home-based neo-

natal care could be related to challenges that health extension workers faced like productivity

and efficiency, working and living conditions, workload, the capacity of health posts, and poor

supervision [36]. But, higher than the study conducted in Ethiopia, 2.9% [37]. The possible

reason for the discrepancy could be the current study includes both institutional and home

deliveries, but the previous study includes only home deliveries.

The current study is lower than the studies conducted in southern Ethiopia (12.4%) [34],

Northern Ethiopia (14.5%) [32], and Pakistan (25%) [10]. The difference could be the current

study targets women who gave birth in the last 2 years preceding the survey with a large sample

size which may have recall bias, whereas the study conducted in southern Ethiopia targets

women who had live birth less than 6months of age.

The odds of postnatal home visit among women who perceived distance from health care

institutions is not a big problem were more likely than women perceived distance is a big prob-

lem. Previous studies suggested that the closer the health institution the better to utilize the ser-

vice [38, 39]. Evidence from Ethiopia also showed that more than 90% lived 1.5 or more hours

from the health institution [40].

Women who were in the highest wealth index increase the odds of postnatal visit than

women from low socioeconomic status. This is supported by studies conducted in Tanzania

[41], Sri Lanka [42], and India [43]. Income has an effect on women’s autonomy to seek care

[44, 45]. Moreover, living in low socioeconomic status is associated with home delivery [39].

Women who had better income could have better health care-seeking behaviors during preg-

nancy, labor and delivery. Moreover, they can access health care providers easily, have their

own doctor and follow-up in the private clinic. One study in Ethiopia showed that 18% of

women from the better income had postnatal care as compared to women only 8% from the

poorest households had had PNC [46].

Fig 1. Postnatal care visit at home provided by health care providers, Ethiopia.

https://doi.org/10.1371/journal.pone.0272489.g001
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Table 3. Determinants of home based postpartum care by health care providers among postpartum women in Ethiopia.

Variable Null model Model I Model II Model III

Residence Urban

Rural 1.47 (1.08, 2.01) 0.87(0.56,1.34)

Ref Ref

Educational status No education Ref Ref

Primary education Secondary and above 1.03 (0.804,1.31) 1.04 (0.81,1.33)

1.22 (0.87,1.71) 1.27 (0.90,1.79)

Wealth index

Poorest Ref Ref

Poorer 1.35 (0.95,1.91) 1.29 (0.89,1.85)

Middle 1.42 (0.99, 2.02) 1.36 (0.94,1.97)

Richer 1.71 (1.19,2.44) 1.69 (1.15, 2.48) ��

Richest 1.26 (0.86,1.84) 1.26(0.77,2.04)

Distance to Health facility

Big problem Ref Ref

Not big problem 1.55 (1.24,1.93) 1.37 (1.06,1.68) ��

ANC Visit

Yes 2.45 (1.78, 3.37) 2.17(1.57, 2.99) ��

NO Ref Ref

Awareness on neonatal danger sign

Yes 4.04 (3.18, 5.13) 3.68 (2.90,4.70) ��

No Ref Ref

Place of delivery

Health institution 1.87 (1.39, 2.52) 2.07(1.53, 2.80) ��

Home Ref Ref

Mode of delivery

Caesarean section 3.35 (2.30, 4.88) 3.41 (2.33, 4.99) ��

Vaginal Ref Ref

Own mobile phone

Yes 1.20 (0.91,1.60) 1.27 (0.95,1.70)

No Ref Ref

Skin to skin contact

Yes 0.85 (0.66,1.09) 0.85 (0.66,1.09)

No Ref Ref

Region

Oromia Ref Ref

Tigray 4.30 (2.68, 6.88) 2.82 (1.75,4.54) ��

Afar 1.13 (0.64, 2.02) 1.63 (0.89, 2.99)

Amhara 1.89 (1.14, 3.12) 1.52 (0.91, 2.48)

Somali 0.67 (0.36, 1.21) 0.89 (0.48,1.66)

Benishangul- 2.06 (1.21, 3.52) 1.63 (0.96,2.78)

Gumuz 1.71 (1.04, 2.81) 1.32 (0.81,2.15)

SNNPR 0.59 (0.29, 1.18) 0.69 (0.34, 1.39)

Gambela 1.93 (1.08, 3.45) 1.52 (0.85,2.71)

Harari 2.51 (1.39, 4.51) 1.37 (0.76, 2.48)

Addis Ababa 1.94 (1.07, 3.53) 1.61 (0.89,2.92)

(Continued)
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Antenatal care visit and birth at health care institutions increase the odds of home-based

neonatal care. This is incongruent with other studies [31, 32, 47, 48]. The rationales could be

facility delivery was associated with the practice of neonatal care interventions [49]. Mothers

who deliver at health institutions were more aware of the need to have a follow-up visit, the

schedule, importance of the postnatal visit and birth notification to health extension workers.

Women who deliver by cesarean section were more likely to have home-based neonatal

care than women deliver by vagina. This is supported by prior studies in Ethiopia [35, 50–52].

This might be due to women delivered by C/S are more likely to experience pain/discomfort

[53] in the post-partum period; which in turn increase the need of assistance health care pro-

fessionals, and also had better awareness on neonatal danger sign. In addition, mothers deliv-

ered by C/S faced more difficulty in initiating early breastfeeding [52].

Those mothers who had awareness on neonatal danger sign have better utilization of home

base neonatal care. This is consistent with the study conducted in Uganda [54], which showed

immediate breastfeeding after birth and exclusive breastfeeding were significantly higher

among women who had home-based care (72.6%). Moreover, skin-to-skin contact helps the

baby’s body self-regulate, initiate breast feeding, increase bonding, decrease maternal postpar-

tum depressive symptoms, and increase sleep quality [55–57]. Those mothers who had better

knowledge of neonatal danger signs had better birth preparedness and complication readiness

[58–60] and decrease home birth [61]. This implies the government of Ethiopia should work

harder on improving home based postnatal care visit by health care providers in reducing neo-

natal mortality and morbidity.

Conclusion

Postnatal care visit at home by HCWs was low. Wealth index, perceived distance from the

health facility, place of delivery, mode of delivery, ANC visit, and awareness of neonatal danger

sign were associated with home based postnatal care. The finding has several implications for

the health care system. Firstly, health care facilities should work harder to reduce the home

birth and increase health care facilities. Secondly, home-based neonatal care by health care

professionals should be encouraged to reduce neonatal morbidity and mortality. Therefore,

measures should be taken in increasing the number of nearby health care facilities, strengthen

the continuum of care on antenatal care follow-up, institutional delivery and improve mother’s

knowledge of neonatal danger sign could bring the significant contribution in improving post-

natal home visit by health care workers. The strength of the study was; the data was a national-

based survey and with a large sample size. However, the study has its own limitation; does not

show cause-effect relationship and variable which could be important to the outcome were

missed.
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tiva, 2020. 25: p. 3311–3320.

28. Hodgins S., McPherson R., and Kerber K., Postnatal care with a focus on home visitation: A design

decision-aid for policymakers and program managers. J Global Health, 2018. 8(1).

29. Gebretsadik A., Melaku N., and Haji Y., Community Acceptance and Utilization of Maternal and Com-

munity-Based Neonatal Care Services Provided by Health Extension Workers in Rural Sidama Zone:

Barriers and Enablers: A Qualitative Study. Pediatric Health, Medicine and Therapeutics, 2020. 11: p.

203.

30. Shiferaw S., et al., Why do women prefer home births in Ethiopia? BMC pregnancy and childbirth, 2013.

13(1): p. 5.

31. Tesfaye S., et al., Improving coverage of postnatal care in rural Ethiopia using a community-based, col-

laborative quality improvement approach. Journal of midwifery & women’s health, 2014. 59(s1): p.

S55–S64.

32. Tesfau Y.B., et al., Postnatal home visits by health extension workers in rural areas of Ethiopia: a cross-

sectional study design. BMC Pregnancy and Childbirth, 2020. 20: p. 1–9.

PLOS ONE Postnatal care visit in Ethiopia

PLOS ONE | https://doi.org/10.1371/journal.pone.0272489 August 25, 2022 10 / 12

https://doi.org/10.1111/j.1525-1446.2008.00688.x
https://doi.org/10.1111/j.1525-1446.2008.00688.x
https://doi.org/10.1111/jpc.12249
https://www.who.int/pmnch/ewec_progressreport.pdf?ua
https://doi.org/10.1371/journal.pone.0272489


33. Koblinsky M., et al., Responding to the maternal health care challenge: The Ethiopian Health Extension

Program. Ethiopian Journal of Health Development, 2010. 24(1).

34. Gebretsadik A., et al., Home-based neonatal care by Health Extension Worker in rural Sidama Zone

southern Ethiopia: a cross-sectional study. Pediatric health, medicine and therapeutics, 2018. 9: p.

147.

35. Tiruneh G.T., et al., Determinants of postnatal care utilization in Ethiopia: a multilevel analysis. BMC

Pregnancy and Childbirth, 2020. 20(1): p. 1–12.

36. Assefa Y., et al., Community health extension program of Ethiopia, 2003–2018: successes and chal-

lenges toward universal coverage for primary healthcare services. Globalization and health, 2019. 15

(1): p. 24.

37. Ayele B.G., et al., Magnitude and determinants for place of postnatal care utilization among mothers

who delivered at home in Ethiopia: a multinomial analysis from the 2016 Ethiopian demographic health

survey. Reproductive health, 2019. 16(1): p. 162.

38. Ononokpono D.N., et al., Does it really matter where women live? A multilevel analysis of the determi-

nants of postnatal care in Nigeria. Maternal and child health journal, 2014. 18(4): p. 950–959.

39. Aremu O., Lawoko S., and Dalal K., Neighborhood socioeconomic disadvantage, individual wealth sta-

tus and patterns of delivery care utilization in Nigeria: a multilevel discrete choice analysis. International

journal of women’s health, 2011. 3: p. 167.

40. Okwaraji Y.B., et al., Effect of geographical access to health facilities on child mortality in rural Ethiopia:

a community based cross sectional study. Plos one, 2012. 7(3): p. e33564.

41. Larsen A., et al., Predictors of health care seeking behavior during pregnancy, delivery, and the postna-

tal period in rural Tanzania. Maternal and child health journal, 2016. 20(8): p. 1726–1734.

42. Siriwardhana D.D., Pathmeswaran A., and Wickremasinghe A.R., Socioeconomic inequality and deter-

minants of postnatal home visits made by public health midwives: An analysis of the Sri Lanka Demo-

graphic and Health Survey. PloS one, 2019. 14(4): p. e0215816.

43. Singh A., et al., Socio-economic inequalities in the use of postnatal care in India. PloS one, 2012. 7(5):

p. e37037.

44. Adhikari R., Effect of Women’s autonomy on maternal health service utilization in Nepal: a cross sec-

tional study. BMC women’s health, 2016. 16(1): p. 26.

45. Ononokpono D.N. and Odimegwu C.O., Maternal Health Care Behaviour in Nigeria: the role of female

autonomy. International Journal of Social Sciences, 2016. 10(2).

46. Wuneh A.D., et al., Wealth-based equity in maternal, neonatal, and child health services utilization: a

cross-sectional study from Ethiopia. International Journal for Equity in Health, 2019. 18(1): p. 1–9.

47. Edmond K.M., et al., Can community health worker home visiting improve care-seeking and maternal

and newborn care practices in fragile states such as Afghanistan? A population-based intervention

study. BMC medicine, 2018. 16(1): p. 106.

48. Fekadu G.A., Ambaw F., and Kidanie S.A., Facility delivery and postnatal care services use among

mothers who attended four or more antenatal care visits in Ethiopia: further analysis of the 2016 demo-

graphic and health survey. BMC pregnancy and childbirth, 2019. 19(1): p. 64.

49. Pervin J., et al., Association of antenatal care with facility delivery and perinatal survival–a population-

based study in Bangladesh. BMC pregnancy and childbirth, 2012. 12(1): p. 111.

50. Mehari K. and Wencheko E., Factors affecting maternal health care services utilization in rural Ethiopia:

a study based on the 2011 EDHS data. Ethiopian Journal of Health Development, 2013. 27(1): p. 16–

24.

51. Limenih M.A., Endale Z.M., and Dachew B.A., Postnatal care service utilization and associated factors

among women who gave birth in the last 12 months prior to the study in Debre Markos town, northwest-

ern Ethiopia: a community-based cross-sectional study. International journal of reproductive medicine,

2016. 2016.

52. Hobbs A.J., et al., The impact of caesarean section on breastfeeding initiation, duration and difficulties

in the first four months postpartum. BMC pregnancy and childbirth, 2016. 16(1): p. 90.

53. Petrou S., et al., Mode of delivery and long-term health-related quality-of-life outcomes: a prospective

population-based study. Birth, 2017. 44(2): p. 110–119.

54. Waiswa P., et al., Effect of the Uganda Newborn Study on care-seeking and care practices: a cluster-

randomised controlled trial. Global health action, 2015. 8(1): p. 24584.

55. Angelhoff C., et al., Effect of skin-to-skin contact on parents’ sleep quality, mood, parent-infant interac-

tion and cortisol concentrations in neonatal care units: study protocol of a randomised controlled trial.

BMJ open, 2018. 8(7): p. e021606.

PLOS ONE Postnatal care visit in Ethiopia

PLOS ONE | https://doi.org/10.1371/journal.pone.0272489 August 25, 2022 11 / 12

https://doi.org/10.1371/journal.pone.0272489


56. Cooijmans K.H., et al., Effectiveness of skin-to-skin contact versus care-as-usual in mothers and their

full-term infants: study protocol for a parallel-group randomized controlled trial. BMC pediatrics, 2017.

17(1): p. 154.

57. Moore E.R., et al., Early skin-to-skin contact for mothers and their healthy newborn infants. Cochrane

database of systematic Reviews, 2016(11).

58. Ekwochi U., et al., Knowledge of danger signs in newborns and health seeking practices of mothers and

care givers in Enugu state, South-East Nigeria. Italian journal of pediatrics, 2015. 41(1): p. 18.

59. Dongre A.R., Deshmukh P.R., and Garg B.S., A community based approach to improve health care

seeking for newborn danger signs in rural Wardha, India. The Indian Journal of Pediatrics, 2009. 76(1):

p. 45–50.

60. Sandberg J., et al., Inadequate knowledge of neonatal danger signs among recently delivered women

in southwestern rural Uganda: a community survey. PLoS One, 2014. 9(5): p. e97253.

61. Siyoum M., et al., Home birth and its determinants among antenatal care-booked women in public hos-

pitals in Wolayta Zone, southern Ethiopia. PloS one, 2018. 13(9): p. e0203609.

PLOS ONE Postnatal care visit in Ethiopia

PLOS ONE | https://doi.org/10.1371/journal.pone.0272489 August 25, 2022 12 / 12

https://doi.org/10.1371/journal.pone.0272489

