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Abstract

Objective
Utilization of maternal health services is a direct and indirect indicator of perinatal death, and socio-
economic development. Evidence on individual and community level determinants of maternal health
services in Ethiopia, particularly in the study region was not found. Hence, this study �lls this gap.

Results
Among 2,198 study subjects, proportion of pregnant women who visited antenatal care (ANC4+), received
skilled delivery care, and postnatal care (PNC) were 66.1%, 58.3%, and 58.6% respectively. Besides these,
community and different individual-level factors for the three indicators were detected. For ANC 4th visits:
place of resident (AOR=3.82), information on MHS (AOR=2.13), history of pregnancy-related problems
(AOR=1.83) and women's decision-making (AOR=1.74). For skilled delivery were belonged in 3rd quintile
household wealth (AOR=2.23), women's education (AOR=1.71), attended ANC visit 4th (AOR=2.29), delay
initiation of ANC visit between 4–6 months (AOR=0.66). Finally, for PNC services: partner education
(AOR=3.67), attending recommended ANC visits (AOR=10.8), iron folic acid supplementation (AOR=1.96)
and skilled delivery (AOR=1.63). Hence, community based interventions are strongly recommended to
improve utilization of maternal health services.

Introduction
Regardless of signi�cant reduction of maternal and neonatal mortality globally and developed countries,
still in Ethiopia, it was the highest and no signi�cant reduction(1, 2). Maternal health services are
essential for women and baby health(1). Even though, utilization of maternal health services are an
indirect indicator of maternal and perinatal death, fewer women were using ANC, facility delivery and PNC
that is an alarming challenge to reduce maternal mortality(3, 4). This underutilization of maternal health
services were due to different factors: socio-demographic and economic(1, 4–12), obstetric(4–6, 9, 10,
13), availability of HFs(10), transportation services and quality of services(9, 11), household index(1, 5–
8), women empowerment(6), health insurance(6), information on maternal health services(5, 8, 9).

However, prior studies were determining magnitude and individual level factors using traditional logistic
regression which excluded community level factors and advance statistical modeling. This might lead to
underestimate or overestimate the magnitude and their predictors which are crucial for the establishment
of community based interventions for maternal health services. Multilevel mode is an appropriate method
for controlling the nesting effect of clusters at different levels, which is not addressed in previous studies.
Therefore, by overcoming the limitation of previous study, the aim of this study was to determine
individual (level-1) and community level (level-2) determinants of maternal health services.
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Methods
Study settings

This study was conducted in Benishangul Gumuz Regional State. It is one of the eleven regions
constituting in Ethiopia, located in the Northwest Ethiopia.

Study design and period

A community and health facility linked prospective follow up study design has been conducted from
March 2020 to January 2021.

Source population and study participants

All pregnant women within the study area during the time of baseline survey were source population. A
randomly selected pregnant women using sampling technique were study participants.

Sample size determination and sampling procedure

Sample size was computed using both single and double population proportion formulas. Then, the
calculated maximum sample size using two methods were 812 and 874 respectively. However, this study
was part of larger research work, and the sample size determined for another objective was 2,402, which
was used as the �nal sample size for this study. Multistage sampling technique was employed to reach
the study participants. Finally, 51 kebeles were randomly selected from the selected districts. Similarly, all
eligible public HFs which served the selected kebeles were recruited and make candidate for survey. Thus,
46 health facilities were included for health facility based survey.

Data collection and quality control

Questionnaire was prepared in English, adopted from different relevant sources (2, 3, 14–16). Then,
training, pretest, supervision and use of local languages were made to ensure the quality of data. The
trained data collectors gather information through face to face interviews. After all, completed
questionnaires were reviewed by supervisors on monthly base for accuracy and consistency.

Variables: This study have three outcomes: receiving recommended ANC visits, skilled delivery and PNC
4th visits. Independent variables were categorized in to two levels. Individual level variables (level-1)
included individual and household related factors: socio-demographic and economic, obstetric and
decision making power. Higher level variables (cluster-2) included community and health facility related
factors: place of resident and access to HF.

Data analysis

Data were coded and entered into Epi. Info software, then it was exported, cleaned, edited, and analyzed
using STATA software. Descriptive statistics and crude odds ratio at 95%CI were computed for all



Page 4/20

variables to select candidate variables (p<0.25). Composite indicator of household wealth index was
computed and categorized into three categories using Principal Component Analysis. Before running the
full model, coe�cient of the interaction term at p ≥0.1 and variance in�ation factors >10% were
determined. Thus, all included variables had no multi-collinearity and interaction effect. Goodness of �t
for multilevel model was tested by the log likelihood ratio (LR) test found to be statistical signi�cant, data
�t the model. Therefore, multilevel regression model was applied.

Result

Utilization of ANC services
Pattern of ANC visit were 1st ANC 1919(87.3%), 2nd ANC 1815(82.6%), 3rd ANC 1674(76.2%), and 4th
ANC 1453(66.1%). Key interventions received during ANC contact were informed on danger signs of
pregnancy 1740(79.2%) and blood pressure measured 1701(77.4%). Two thirds (65.5%) were initiated
their �rst ANC contact within 4 – 6 months of pregnancy.

Institutional delivery services
The prevalence of skilled delivery service was 58.3%. The reasons for home delivery: labour was going
well 424(53.4%) and feeling more comfortable 392(49.4%). Beside, 295(14.3%) of women were suffered
from pregnant-related complications. Among them, obstructed/prolonged labour 187(63.4%) and
excessive bleeding 102(34.6%) were common problems.

Postnatal (PNC) service utilization
Pattern of PNC visits: 1783(86.3%), 1545(74.8%), 1373(66.5%) and 1210(58.6%) of women were attended
1st PNC, 2nd PNC, 3rd PNC and 4th PNC services respectively. Key services received during PNC visits:
immunization services 1692(81.9%) and physical examination 1248(60.4%). The main reasons explored
for not utilize PNC were they didn’t teach them well 181(64.2%) and ignorance of her privacy 137(48.6%).
Around, 249(12.1%) of women had postpartum complications, of them, the common problems were
headache with visual disturbances 170(68.3%) and convulsions/rigidity 118(47.4%)(Table 1).
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Table 1
Utilization of maternal health services and related issues of study subjects in Benishangul Gumuz

Region, Northwestern Ethiopia, March 2020 – January 2021
Variables Frequency Percent

Visit of ANC received during last pregnancy

1st ANC contact

2nd ANC contact

3rd ANC contact

4th ANC contact

1919

1815

1674

1453

87.3

82.6

76.2

66.1

Key interventions received during ANC contact (n = 1919, multiple response)

Informed on danger sign of pregnant

Blood pressure measured

Iron foliate supplementation

Nutritional counseling

Urine sample taken

Blood sample taken

Protection of birth from tetanus

Other

1740

1701

1677

1623

1607

1578

1562

22

79.2

77.4

76.3

73.8

73.1

71.8

71.1

1.0

Reason for dropout from ANC follow up (n = 466)

Didn’t know about importance of ANC

No problems encountered

Fear of lack of privacy

In�uence of other peoples

Couldn’t pay for transportation

Health institution was too far

No transportation services

Male health professionals

No money to pay for services

324

298

139

137

114

111

56

45

38

69.5

63.9

29.8

29.4

24.5

23.8

12.0

9.7

8.2

* Leg edema, nausea, vomiting and sever malaria during pregnancy
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Variables Frequency Percent

Time of �rst ANC services initiation (n = 2032)

1-3 months of pregnancy

4-6 months of pregnancy

After 6 months of pregnancy

570

1330

132

28.1

65.5

6.5

Delivery services for last delivery

Skilled care

Unskilled care

1281

917

58.3

41.7

Reason for health facility delivery (n = 1404)

She was informed to deliver in HFs

Previous bad experience from home delivery

She faced problems: forced to deliver in HF

Others

1277

263

227

53

91.0

18.7

16.2

3.8

Reason for Home delivery (n = 794)

The labour was going well

She feel more comfortable at home

Close attention from relatives/family

It is usual practice

No transportation services

Cannot pay for transportation services

Previous bad experience from ID

Cannot afford to pay for health services

Culture doesn’t allow to give birth at HF

Others

424

392

332

331

248

202

65

22

15

5

53.4

49.4

41.8

41.8

31.2

25.4

8.2

2.8

1.9

0.6

Pregnant related complications at labour (n = 2065)

No

Yes

1769

295

85.7

14.3

* Leg edema, nausea, vomiting and sever malaria during pregnancy
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Variables Frequency Percent

Pregnant related complications at childbirth (n = 295)

Obstructed/prolonged labour

Excessive bleeding during labour

Elevated blood pressure

Premature rupture of membranes

Intrauterine fetal death

Preterm labour

Others

187

102

76

69

47

12

5

63.4

34.6

25.8

23.4

15.9

4.1

1.7

Component of PNC contact, she received (n = 2065)

1st contact of PNC services

2nd contact of PNC services

3rd contact of PNC services

4th contact of PNC services

1783

1545

1373

1210

86.3

74.8

66.5

58.6

The key interventions offered during PNC (n = 206)

Immunization of baby

Counseling on proper nutrition

Breast feeding education

Physical examination

Family planning services

Other

1692

1516

1436

1248

1074

30

81.9

73.4

69.5

60.4

52.0

1.5

Reason for seeking PNC services (n = 1783)

The baby needed it’s immunization

The midwife had told me to seek the services

She wanted to start family planning

She wanted to make sure she is back to normal Because of illness

1598

1305

975

834

272

89.6

73.2

54.7

46.8

15.3

* Leg edema, nausea, vomiting and sever malaria during pregnancy



Page 8/20

Variables Frequency Percent

Reason for not seeking PNC services (n = 282)

They did not teach properly

Fear of privacy

Waiting more time at HF

They examined roughly

Religious forbidden

Health professional shouted at me

Other

181

137

95

77

64

37

14

64.2

48.6

33.7

27.3

22.7

13.1

5.0

Postpartum complications (n = 2065)

No

Yes

1816

249

87.9

12.1

Type of postpartum complications (n = 249)

Headache, visual disturbances

Convulsions/rigidity

Fever with or without chills

Heavy bleeding

Loss of consciousness

Foul smelling discharge

Severe abdominal pain

Other*

170

118

85

66

66

52

5

3

68.3

47.4

34.1

26.5

26.5

20.9

2.0

1.2

* Leg edema, nausea, vomiting and sever malaria during pregnancy

Determinants of maternal health services
Before running multilevel model, ICC (ρ) was calculated in the empty model for ANC 4th, skill delivery and
PNC 4th. Meantime, ICC/rho (ρ) was calculated as a full model for each outcome. Rho (ρ)/ICC and test
preference of log-likelihood was determine in the empty and full model for ANC 4th visit, skilled delivery
care and PNC 4th visits and indicating that statistical signi�cant association. Hence, multilevel model is
the preference model for each outcome (Table 2).
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Table 2
Parameter of odd ratio and Test of Goodness-of-�t for Mixed-effect Multilevel Models, Benishangul

Gumuz Region, Northwest Ethiopia, 2021
Models Fixed intercept

-cons(95%CI)
Random effect as
Level-2 variance
var(-cons (95%CI))

Intra-class
Correlation
Coe�cient:
ICC(ρ)

Log
likelihood
(LR)-
deviance

Signi�cance of LR
test Vs Logistic
regression (P-
value)

ANC
4th and
more

Empty
model

Full
model

2.54(1.7, 3.78)

0.26(0.04,1.67)

1.92(1.23, 3.04)

2.76 (1.54, 4.96)

0.37 = 37%

0.46 = 46%

-1161.48

-633.06

P < 0.0001

P < 0.00001

Skilled
delivery

Empty
model

Full
model

1.48(1.17,
1.87)

1.18(0.3,4.66)

0.59(0.36, 0.96)

1.1(0.63, 1.92)

0.15 = 15%

0.25 = 25%

-1402.31

-706.65

P < 0.0001

P < 0.00001

PNC
4th

Empty
model

Full
model

1.59(0.99,
2.54)

0.08(0.01,0.71)

2.72(1.72, 4.33)

2.25 (1.27, 3.98)

0.45 = 45%

0.40 = 40%

-1099.36

-523.25

P < 0.0001

P < 0.00001

P value less than 0.05 is statistically signi�cant and the data �t for the multilevel model

* Multilevel regression model applied to measure the effect of factors on outcome

After controlling confounders, among community level variables: place of resident was statistically
signi�cant association with recommended ANC visits but it was not statistical signi�cant association
with the rest outcomes. The odds of receiving the recommended ANC visits among women who reside in
urban (AOR=3.82; 95%CI: 1.35-10.78) were four times higher than among women who reside in rural area.

Regarding individual level factors, the odds of receiving the recommended ANC visits among women who
had any information on MHS (AOR=2.13; 95%CI: 1.12-3.75), history of pregnant related problems
(AOR=1.83; 95%CI: 1.15-2.2), stillbirth (AOR=1.67; 95%CI: 1.02-2.73) and decision making power
(AOR=1.74; 95%CI: 1.14-2.68) were two times higher than among women belonged with their counterpart.
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Similarly, the odds of utilizing skilled delivery among women who completed recommended ANC visits
(AOR=2.29; 95%CI: 1.59-3.32), belonged in 3rd quintile wealth index (AOR=2.23; 95%CI: 1.27-3.89),
attended primary school (AOR=1.71; 95%CI: 1.04-2.81) were higher than among women residing within
their counterpart. However, women delayed 1st ANC visit initiation between 4 – 6 months of GA
(AOR=0.66; 95%CI: 0.45-0.96) were lower in the odds of receiving skilled delivery.

The odds of utilizing PNC services among women who received ANC 4th visits (AOR=10.8; 95%CI: 6.79-
17.2), partner attended tertiary education (AOR=3.67; 95%CI: 1.40-9.58), decision making power (AOR=1.8;
95%CI: 1.09-2.97), iron folic acid supplementation during pregnancy (AOR=1.96; 95%CI: 1.11-3.49) and
skilled delivery (AOR=1.63; 95%CI: 1.11-2.42) were higher than among women who belonged within their
counterpart(Table 3).
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Table 3
Individual and community level determinants of maternal health care utilization in Benishangul Gumuz

Region, Northwestern Ethiopia, March 2020 – January 2021
Variables ANC 4th + visits Skilled

delivery care
PNC 4th

AOR (95%CI) AOR (95%CI) AOR (95%CI)

Level – 2 (Community level) variables    

Place of resident

Rural

Urban

1

3.82(1.35,
10.78)

1

1.22(0.55,
2.73)

1

1.14(0.44,
2.91)

Distance to Health Post

< 2 Hours

>= 2 Hours

1

0.25(0.02,2.73)

1

0.49(0.08,
2.89)

1

0.88(0.1,
10.26)

Leve-1 (individual level) variables    

Household Wealth Index

1st Quintile (Poor)

2nd Quintile (Middle)

3rd Quintile (Rich)

1

1.06(0.69,
1.61)

1.46(0.81,
2.62)

1

1.13(0.78,
1.63)

2.23(1.27,
3.89)

1

0.74(0.46,
1.21)

0.43(0.22,
1.06)

Age (Years)

< 20

20 – 29

>= 30

1

0.95(0.27,
3.31)

0.86 (0.24,
3.02)

- - - 1

1.53(0.42,5.62)

1.33(0.36,4.96)

Women educational level

No formal education

Primary school

High school

Tertiary education

1

0.92(0.54,
1.57)

1.14(0.57,
2.28)

1.43(0.60,
3.37)

1

1.71(1.04,
2.81)

1.49(0.77,
2.89)

4.12(1.49,
11.33)

1

0.69(0.38,
1.27)

0.68(0.3, 1.52)

0.52(0.2, 1.37)
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Variables ANC 4th + visits Skilled
delivery care

PNC 4th

AOR (95%CI) AOR (95%CI) AOR (95%CI)

Partner educational level

No formal education

Primary school

High school

Tertiary education

1

1.22(0.69,
2.15)

0.87(0.48,
1.59)

1.98(0.88,
4.45)

1

0.66(0.39,
1.1)

0.76(0.44,
1.32)

0.56(0.25,
1.25)

1

1.07(0.57,
1.98)

1.49(0.75,
2.95)

3.67(1.40,
9.58)

Partner occupational status

Governmental employee

Others

1

1.23(0.64,
2.36)

1

0.61(0.31,
1.21)

1

1.48(0.69,
3.18)

Information on MHS

No

Yes

1

2.13 (1.21,
3.75)

1

1.23(0.7,
2.17)

1

1.04(0.49,
2.18)

Age at �rst marriage (year)

< 18

>=19

1

0.92(0.54,
1.56)

1

1.13(0.7,
1.82)

1

0.98(0.54,
1.73)

Age at �rst pregnancy (year)

< 19

>= 19

1

1.13(0.67,
1.91)

1

1.24(0.77,
2.01)

1

0.98(0.55,
1.74)

History of pregnant related problem during
labour for previous birth

No

Yes

1

1.83 (1.15,
2.92)

1

0.57 (0.37,
0.86)

1

1.63(0.98, 2.7)

History of stillbirth

No

No

1

1.67(1.02,
2.73)

1

0.43 (0.28,
0.66)

1

0.51(0.29,
0.87)

Women decision making power

Didn’t make decision

Make decision

1

1.74(1.14,
2.68)

1

1.22 (0.81,
1.85)

1

1.8(1.09, 2.97)
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Variables ANC 4th + visits Skilled
delivery care

PNC 4th

AOR (95%CI) AOR (95%CI) AOR (95%CI)

ANC 4th visit completed

No

Yes

- 1

2.29(1.59,
3.32)

1

10.8(6.79,
17.2)

Offered information of danger sign during ANC
visit

No

Yes

- 1

0.7 (0.44,
1.12)

1

0.71(0.38,
1.33)

Time of 1st ANC visit start

Within 3 months of GA

4 – 6 months of GA

After 6 months of GA

- - - 1

0.66(0.45,
0.96)

0.33(0.16,
0.68)

1

0.39(0.24,
0.61)

0.1(0.03, 0.24)

Provision of information on health facility
delivery

No

Yes

- 1

0.9(0.49,
1.68)

1

1.05(0.51,
2.17)

IFA supplementation during pregn.

No

Yes

- - 1

1.96(1.11,
3.49)

Provision of TT during pregnant

No

Yes

- - 1

1.58(0.93,
2.69)

Skilled delivery care

No

Yes

- - 1

1.63(1.11,
2.42)

Pregnant related problems immediately after
labour

No

Yes

- - 1

1.1(0.55, 2.21)
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Discussion
Magnitude of maternal health services

In this study, 66.1% pregnant women were attended the recommended ANC visits which was consistent
with different studies(17–20). However, it was lower than studies in South Asia and Sub-Saharan Africa
(18), Debre Berhan(21) and Northern Bangladesh(22). But, it was higher than evidence in Pakistan(23),
Ratanakiri(24), Khammouane(25), Sub–Saharan Africa(26), EDHS-2014(27), Arbaminch(28), West
Gojjam(29) and Tigrary(30). This is due to variability of socio-demographic, wealth status of the nations,
availability and accessibility HFs and medical equipment’s in the health system.

This study revealed that 58.3% of birth attended by skilled providers which was consistent with other
study(23). This �nding was lower than study in Cambodia(19); Tanzania(31); Bihar(20). Whereas, it was
higher than evidence in Ratanakiri(24), Khammouane(25), West Gojjam(29) and South Ethiopia(28). This
discrepancy might be due to variation of culture, belief, time of study and design. However, reason
mention for facility delivery, the main reasons for home delivery: labour was going well and being feel
more comfortable at home delivery which were consistent with study done in West Gojjam(29).

This study found that 58.6% of women received the recommended PNC visits, which was lower than
study in Pakistan(23), Sub – Saharan Africa(26) and Ghana(32). Whereas, it was higher than study in
West Gojjam(29), Ratanakiri(24), Arbaminch(28) and Khammouane(25).

Determinant of maternal health services

In this study, women who had information on MHS were two times higher to receive recommended ANC
visits which was supported by studies conducted in different setting (5, 8). Women who had history of
pregnant related problems and stillbirth were two times higher to completed whole visits of ANC which
was supported by other study(9). This is because prior bad experiences give good lesson for women that
encourage them to consult health professional during pregnancy.

Similarly, women who had decision making power were almost two times higher to receive the
recommended ANC visits. This �nding is consistent with study done in Nigeria(6). This might be because
if the household resources are controlled by others and no power to decide on their resources, women do
not have the freedom to access health services whenever they need care. Education of women was
positively signi�cant effect on the utilization of institutional delivery services which was supported by
other studies(1, 5, 6, 9, 10). This positive correlation can be explained by the fact that educated women
are more aware on the importance of medical services to their mothers. Household wealth index is
strongly linked to place of delivery: as household wealth index increases, the uptake of institutional
delivery service is also increase. This evidence is supported by different studies(1, 5–7, 11).

Uptake of PNC service is directly related with partner education which showed a positive association
which was consistent with other studies(5, 6, 12). This is because educated husbands may have a better
understanding on the bene�t of maternal health services. Similarly, receiving the recommended, timely
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initiation of ANC visits and skilled delivery are strongly signi�cant association with utilization of PNC.
This evidence is strongly supported by SRMA pooled result(33) and other studies(4–6).

Generally, the coverage of ANC 4th visits, skilled delivery and PNC services were low as compared with
national target. This study explored different individual and community level factors that in�uenced
utilization of the services which had important programmatic implication. Hence, we strongly
recommended that reinforcing women’s autonomy and community based interventions to enhance
utilization of maternal health services.

Limitation
Even though health facility based data were collected by health workers, social desirability bias was
expected which compromised the �nding.

Around 8.5% of the study participates were lost to follow up that might have some deviation on the
result.
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TT
Tetanus Toxoid
VIF
Variance In�ation Factors

Declarations

Ethics approval and consent to participate
Ethical approval was endorsed from Research Review and Ethics Committee (REC) of School of Public
Health, Addis Ababa University's with protocol number SPH/3089/011 and Institutional Review Board
(IRB) of College of Health Sciences of Addis Ababa University with protocol number 048/19/SPH.
Necessary permission letters were obtained from Regional Health Bureau and respective all local
districts. Con�dentiality was maintained by avoiding any identities from the questionnaire. Before
starting actual data collection, written and verbal consent was obtained from each study subjects. 

Consent to publish
Not Applicable



Page 17/20

Availability of data and materials
The d atasets used and analyzed during the current study are available from the corresponding author on
reasonable request.

Competing interests
The authors declare that they have no competing interests.

Funding 
This study funded by Addis Ababa University but there is no other funding agencies for this works

Authors’ contributions
MA conceived and designed the study. Then after, data was collected, analyzed, interpreted and wrote the
whole document. AW and GT were critically commenting the whole document and genuinely guide the
whole work. All authors read and approved the �nal manuscripts.   

Acknowledgements
We would like to thank Addis Ababa University, College of Health for providing ethical approval and
partially sponsored this project work. The authors would also want to express their gratitude to all of the
pregnant women, data collectors, supervisors, and other individuals who contributed directly or indirectly
to the study's success. Last but not least, the author wishes to express his gratitude to Miss Abebech
Tefera, Miss Chaltu Argeta, Dr. Nigatu Disassa, and Assistant professor Atnafu Morka for their
unwavering assistance in the preparation, magement and duplication of research questionnaires.

References
1. Central Statistical Agency (CSA). Ethiopia, ICF. Ethiopia Demographic and Health Survey. Addis

Ababa, Ethiopia, and Rockville, Maryland: CSA and ICF. Maryland, USA: The DHS Program ICF
Rockville; 2016.

2. Central Statistical Agency (CSA). Ethiopia, ICF, editors. Ethiopia Demographic and Health
Survey2011; Addis Ababa: The DHS Program ICF Rockville, Maryland, USA.

3. Balla YY, Data T, Lindtjorn B. Maternal and neonatal mortality in rural south Ethiopia:Outcomes of
Community-Based Birth Registration by Health Extension Workers. 2015;10(3).

4. Abel Ntambue ML, Françoise Malonga K, Dramaix-Wilmet M, et al Determinants of maternal health
services utilization in urban settings of the Democratic Republic of Congo, a case study of



Page 18/20

Lubumbashi City. BMC Pregnancy Childbirth. 2012;12(66).

5. Tarekegn SM, Lieberman LS, Giedraitis V. Determinants of maternal health service utilization in
Ethiopia: Analysis of the 2011 Ethiopia Demographic and Health Survey. 2014;14(161).

�. Tukur Dahiru OMO. Determinants of antenatal care, institutional delivery and postnatal care services
utilization in Nigeria. PanAfrican Medical Journal. 2015.

7. Agency CS, editor Ethiopia Demographic and Health SurveyOctober, 2016; Addis Ababa: The DHS
Program ICF Rockville, Maryland, USA.

�. Araya Medhanyie MS, Yohannes Ki�e N, Schaay D, Sanders. Roman Blanco,Dinant GeertJan and
Yemane Berhane. The role of health extension workers in improving utilization of maternal health
services in rural areas in Ethiopia: a cross sectional study. 2012;12(352).

9. Desalew Zelalem Ayele BB. Kedir Teji and Desalegn Admassu Ayana. Factors Affecting Utilization of
Maternal Health Care Services in Kombolcha District, Eastern Hararghe Zone, Oromia Regional State,
Eastern Ethiopia. October 2014;2014 (Article ID 917058, 7 pages).

10. Tsegay Y, Gebrehiwot T, Goicolea I, et al. Determinants of antenatal and delivery care utilization in
Tigray region, Ethiopia: a cross-sectional study. International Journal for Equity in Health.
2013;12(1):30.

11. De Graft-Johnson J, Kerber K, Tinker A. The maternal, newborn and child health continuum of care:
Opportunities for Africa’s newborns. Partnership for Maternal, Newborn and Child Health.
2011;2006:23–36.

12. Britta C. Mullany SBaMJH. The impact of including husbands in antenatal healtheducation services
on maternal health practices inurban Nepal: results from a randomized controlled trial. July,
2006;22(2, 2007).

13. Taylor E. Hurst KS, Patna M, Gawande A, Lisa R. Hirschhorn. Demand-side interventions for maternal
care: evidence of more use, not better outcomes. 2015;15(297).

14. Ethiopian Minisry of Health (MoH). National Technical Guidance For Mataernal and Perinatal Death
Surveillance and Response (MPDSR). In: INSTITUE EPH, editor.; 2017.

15. Agha S, Williams E. Maternal and Child Health Program Indicator Survey 2013, Sindh Province.
MNCH Services Component, USAID/Pakistan MCH Program. Karachi: Jhpiego; 2013.

1�. Debelew GT, Afework MF, Yalew AW. Determinants and causes of neonatal mortality in Jimma Zone,
Southwest Ethiopia: a multilevel analysis of prospective follow up study. PLoS One.
2014;9(9):e107184.

17. Ftwi M, Gebretsadik GG-e, Berhe H, et al. Coverage of completion of four ANC visits based on
recommended time schedule in Northern Ethiopia: A community-based cross-sectional study design.
PLOS ONE. 2020;15(8):e0236965.

1�. Singh K, Story WT, Moran AC. Assessing the Continuum of Care Pathway for Maternal Health in
South Asia and Sub-Saharan Africa. Matern Child Health J. 2016;20(2):281–9.



Page 19/20

19. Wang W, Hong R. Levels and determinants of continuum of care for maternal and newborn health in
Cambodia-evidence from a population-based survey. BMC Pregnancy Childbirth. 2015;15:62.

20. Balakrishnan R, Gopichandran V, Chaturvedi S, et al. Continuum of Care Services for Maternal and
Child Health using mobile technology - a health system strengthening strategy in low and middle
income countries. BMC Med Inform Decis Mak. 2016;16:84.

21. Tizazu MA, Sharew NT, Mamo TR, et al. Completing the Continuum of Maternity Care and Associated
Factors in Debre Berhan Town, Amhara, Ethiopia, 2020. 2021;14:21-32.

22. Sarker BK, Rahman M, Rahman T, et al. Status of the WHO recommended timing and frequency of
antenatal care visits in Northern Bangladesh. PLOS ONE. 2020;15(11):e0241185.

23. Iqbal S, Maqsood S, Zakar R, et al. Continuum of care in maternal, newborn and child health in
Pakistan: analysis of trends and determinants from 2006 to 2012. BMC Health Serv Res.
2017;17(1):189.

24. Kikuchi K, Yasuoka J, Nanishi K, et al. Postnatal care could be the key to improving the continuum of
care in maternal and child health in Ratanakiri, Cambodia2018. e0198829 p.

25. Sakuma S, Yasuoka J, Phongluxa K, et al. Determinants of continuum of care for maternal, newborn,
and child health services in rural Khammouane. Lao PDR. 2019;14(4):e0215635.

2�. Carvajal-Aguirre L, Amouzou A, Mehra V, et al. Gap between contact and content in maternal and
newborn care: An analysis of data from 20 countries in sub-Saharan Africa. J Glob Health.
2017;7(2):020501.

27. Muchie KF. Quality of antenatal care services and completion of four or more antenatal care visits in
Ethiopia: a �nding based on a demographic and health survey. BMC Pregnancy and Childbirth.
2017;17(1).

2�. Haile D, Kondale M, Andarge E. Level of completion along continuum of care for maternal and
newborn health services and factors associated with it among women in Arba Minch Zuria woreda,
Gamo zone, Southern Ethiopia: A community based cross-sectional study. 2020;15(6):e0221670.

29. Emiru AA, Alene GD, Debelew GT. Women's retention on the continuum of maternal care pathway in
west Gojjam zone, Ethiopia: multilevel analysis. BMC Pregnancy Childbirth. 2020;20(1):258.

30. Haftu A, Hagos H, Mehari MA, et al. Pregnant women adherence level to antenatal care visit and its
effect on perinatal outcome among mothers in Tigray Public Health institutions, 2017: cohort study.
BMC Res Notes. 2018;11(1):872.

31. Mohan D, LeFevre AE, George A, et al. Analysis of dropout across the continuum of maternal health
care in Tanzania: �ndings from a cross-sectional household survey. Health Policy Plan.
2017;32(6):791–9.

32. Shibanuma A, Yeji F, Okawa S, et al. The coverage of continuum of care in maternal, newborn and
child health: a cross-sectional study of woman-child pairs in Ghana. BMJ Glob Health.
2018;3(4):e000786.

33. Geremew AB, Boke MM, Yismaw AE. The Effect of Antenatal Care Service Utilization on Postnatal
Care Service Utilization: A Systematic Review and Meta-analysis Study. Journal of pregnancy.



Page 20/20

2020;2020:7363242.


