
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t    t p : / / c r e  a   t i 
v e  c  o  m  m  o n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 /     .   

Tegegne et al. BMC Pregnancy and Childbirth          (2024) 24:734 
https://doi.org/10.1186/s12884-024-06949-3

BMC Pregnancy and Childbirth

*Correspondence:
Asrat Mekonnen Tegegne
asrmekonn@gmail.com

Full list of author information is available at the end of the article

Abstract
Background The maternal and child health continuum of care integrates services from pre-pregnancy through 
childhood to enhance maternal and child outcomes. It is crucial for reducing maternal and child mortality by focusing 
on comprehensive health interventions. Despite its significance, comprehensive studies on the continuum remain 
limited. This study aimed to assess the completion of the maternal and child health continuum of care and associated 
factors among mothers with index children aged 12–23 months in the West Gondar Zone, Northwest Ethiopia, in 
2023.

Methods A community-based cross-sectional study was conducted from May 1–30, 2023, by interviewing mothers 
of 12-23-month-old children in West Gondar zone. A simple random sampling method was used to select 1,019 
mothers. Data were collected via KoboCollect and analyzed in Stata version 14.0. Binary logistic regression was used 
to examine associations between independent variables and the continuum of care. Variables with a p value < 0.2 in 
bi-variable analysis were included in the multivariable model. Finally, adjusted odds ratios (AOR) with 95% confidence 
intervals (CI) and p values < 0.05 were used to determine statistical significance. The Hosmer and Lemeshow 
goodness-of-fit test was computed.

Results The overall rate of completion of the maternal and child health continuum of care was 6.19% (95% CI: 4.69–
7.68). The factors associated were having the first ANC visit before 16 weeks of pregnancy [AOR: 4.25 (CI: 2.14–8.47)], 
birth preparedness and complication readiness [AOR: 3.02 (CI: 1.41–6.46)], history of modern contraceptive use [AOR: 
2.34 (CI: 1.16–4.73)], intended pregnancy [AOR: 3.25 (CI: 1.63–6.48)], receiving maternal services during ANC visits 
[AOR: 2.69 (CI: 1.07–6.80)], and the health facility being less than an hour away from home [AOR: 2.53 (CI: 1.06–6.03)].

Conclusions The maternal and child health (MCH) continuum of care in West Gondar was low. Key factors affecting 
completion included birth preparedness and complication readiness, early ANC initiation, planned pregnancy, 
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Introduction
Minimizing preventable maternal mortality and mor-
bidity is a global priority, especially through improve-
ments along the maternal and child health continuum 
of care [1]. The maternal and child health continuum of 
care integrates services from prepregnancy to childhood, 
ensuring continuous, evidence-based interventions. This 
approach improves maternal and child health by orga-
nizing cares across lifecycles and healthcare settings. 
Ensuring care from pregnancy to the postnatal period is 
critical, as it can significantly reduce the global toll of half 
a million maternal, 4 million neonatal, and 6 million child 
deaths [2].

Globally, maternal mortality remains a significant chal-
lenge. In 2020, an estimated 287,000 mothers died from 
complications related to pregnancy and childbirth, with 
800 mothers dying daily, mainly in low- and middle-
income countries [3]. However, the status of the con-
tinuum of care in these regions shows declining service 
utilization as mothers move from antenatal care (ANC) 
to childbirth and postnatal care (PNC). The largest gap 
often lies between institutional delivery and PNC. The 
completion status differs from country to country [4].

In the United States, only around 75–80% of mothers 
receive adequate prenatal care, with postnatal services 
being notably underutilized, especially among low-
income and minority groups impacting both maternal 
and infant health outcomes [5]. The growing issue of hos-
pital and labor & delivery closures in rural areas across 
the U.S disrupt the maternal and child health (MCH) 
continuum by limiting access to essential prenatal, deliv-
ery, and postpartum care  [6]. In Europe, findings high-
light that, complex interaction of social and structural 
issues impact access to adequate maternal healthcare [7].

A study conducted in Nepal showed that about 41% of 
mothers received comprehensive care, including ANC, 
institutional delivery, and PNC [8]. Cambodia fared bet-
ter, with 60% of mothers receiving all three services [9]. 
However, only 17% of pregnant mothers in India and 
6.8% in Lao PDR completed the continuum of care [10, 
11]. Approximately 52.6% of mothers in Indonesia con-
tinue to receive three levels of services: maternal, neona-
tal and child health (MNCH) [12].

In sub-Saharan Africa (SSA), the completion rates are 
even lower, with only 3.4% of women in 17 SSA countries 
receiving the full range of maternal and child health care 
services [13]. However, a multi-country analysis of recent 
demographic and health surveys in SSA showed that the 

pooled prevalence of completion of the maternity con-
tinuum of care was 35.81% [14]. The lack of adequate care 
at all levels of the continuum has been associated with 
poor maternal and child health outcomes [2, 15]. In SSA, 
only 25% of mothers received all components of care 
from ANC to PNC, with regional variations ranging from 
17.9% in East Africa to 51.5% in southern Africa [16]. In 
Kenya and Uganda, around 23% of neonatal deaths are 
attributed to gaps in the continuum of care [17].

The studies across various African countries reveal 
significant disparities in the completion of the maternal 
continuum of care. In Zambia, 38% of mothers com-
pleted the full continuum [18], while Ghana and Nigeria 
reported much lower rates at 7.9% and 6.5%, respectively 
[19, 20]. Another study conducted in Tanzania, only 10% 
of mothers received the recommended care package [21]. 
In Rwanda and Egypt showed higher rates, with 33.8% 
and 50.4% of mothers, respectively, completing the con-
tinuum of care [22, 23].

In Ethiopia, the completion of maternity care services 
is also low. The 2016 Ethiopia Demographic and Health 
Survey (EDHS) showed that only 9.1% of mothers com-
pleted the continuum of care [24]. The studies across 
different regions reveal significant gaps. Studies from 
southern Ethiopia show low rates of women completing 
the maternal continuum of care. Only 15.5% of women in 
Arba Minch Zuriya, 11.3% in Hadiya, and 15.5% in Gur-
agie completed all components [25–27]. In the Amhara 
region, completion rates also varied, ranging from 6.9% 
in Gondar Zuriya and Wogera to 45% in Enemay dis-
trict, East Gojjam [28–33]. Generally, in Ethiopia, only 
32% of mothers had at least four ANC visits during their 
last pregnancy, only 26% used institutional delivery, and 
17% of mothers and 13% of newborns received PNC, sug-
gesting high dropout rates between each care level [34]. 
However, maternal and health care utilization is still low 
in relation to the effort taken, and the completion of CoC 
status is not well known [4].

Studies have shown that socio-demographic factors 
are significantly associated with all elements of the con-
tinuum of maternal health care [35]. The mothers age [21, 
23], residence [10, 17, 21, 26, 36], educational status [10, 
13, 14, 17, 18, 22, 23, 26, 28, 33, 37], marital status [22, 
24], socioeconomic status [19, 21–24, 26, 36], employ-
ment status [24, 25, 37, 38], and exposure to media [10, 
13, 17, 22–24, 27, 33, 36] and mothers’ autonomy in 
decision-making [13, 14, 17, 26, 28, 36, 38] significantly 
contributed to the utilization of a continuum of maternal 

family planning use, proximity to health facilities, and maternal health services provided during ANC. Efforts should 
target these factors and ensure services at each stage of the continuum to stay mothers along the path of the MCH 
continuum of care.
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health care services. The maternal and child health con-
tinuum of care was determined by different maternal 
and child health service-related factors. Previous studies 
revealed that distance to the health facility [13, 14, 17, 21, 
22, 24, 27, 33, 36], previous health provider counseling 
[21], maternal health service provision during pregnancy 
[23, 38, 39], newborn immunization [39], pregnancy 
complication status [14, 24, 26, 28, 38] and health insur-
ance coverage [13, 22, 33, 38] also affect the continuity 
of care. Moreover, obstetric-related factors such as early 
initiation of antenatal care visits [13, 14, 18, 25–28, 36, 
37, 40], a history of pregnancy termination [14], mater-
nal complications during pregnancy [19, 22–24, 26, 41], 
parity and birth order [22, 23, 26] and complicated deliv-
ery [21] also affect the continuum of care. Prepregnancy 
contraceptive utilization, birth preparedness and compli-
cation readiness, and having a planned pregnancy were 
significantly associated with the completion of maternity 
continuum care in Ethiopia [25–28, 36, 37, 40].

Global initiatives like the World Health Organization 
and United Nations Population Fund’s (UNFPA) “Ending 
Preventable Maternal Mortality Initiative” by 2025 aim to 
reduce maternal deaths by strengthening maternal health 
responses through the continuum of care [42, 43]. How-
ever, globally, progress toward Sustainable Development 
Goals (SDGs) 3.1 and 3.2, targeting maternal and child 
mortality reduction by 2030, remains off track. Hence, 
the maternal and child continuum of care offers a struc-
tured framework for delivering effective interventions 
during pregnancy, childbirth, and the postpartum period 
across different levels of healthcare [44]. Emphasizing 
this continuum for maternal and child health services, 
both before and after birth, is crucial to reducing adverse 
health outcomes for mothers, infants, and children [45].

Completion of maternal CoC is very low, and non-
adherence to the continuum of care remains a significant 
challenge in Ethiopia [33]. This number is very low com-
pared to findings from most resource-limited settings 
[33, 46]. Although studies have been carried out on the 
level of the continuum of care, most studies have focused 
only on maternal health services [16, 29, 30, 33, 41, 46], 
and the completion of the comprehensive MCH con-
tinuum of care is not well known. It is crucial to obtain 
evidence about the status of the MCH continuum of care 
and contributing factors to strengthen health systems for 
a holistic approach to reduce adverse maternal and child 
health impacts.

Maternal and child health services are inseparably 
linked, and an integrated approach to care is essential 
[9]. The maternal and child health continuum of care is 
an essential approach for considering mothers and chil-
dren as units rather than as separate individuals [47]. 
As a result, it is imperative to assess the completion of 
the MCH continuum of care by considering additional 

maternal and child health continuums of care mea-
surement indicators, such as childhood immunization, 
breastfeeding practices for children and modern fam-
ily planning methods for mothers. Successful program 
implementation to improve the continuum of care relies 
on a better understanding of the level of maternal and 
child health continuum of care, identifying where the 
gaps are in seeking care along the pathway and what fac-
tors contribute to the gaps [9]. The identification of possi-
ble factors for the completion of the MCH continuum of 
care in the area will have a greater impact on the design of 
different programs that are effective at increasing aware-
ness of risk factors for the community and improving the 
completion of the MCH continuum of care. Therefore, 
this study aimed to assess the comprehensive maternal 
and child health continuum of care and associated factors 
among mothers who had children aged 12–23 months in 
the West Gondar Zone, Northwest Ethiopia.

Methods
Study design and period
A community-based cross-sectional study was conducted 
by interviewing mothers of 12-23-month-old index chil-
dren living in the West Gondar Zone, Northwest Ethio-
pia, from May 1–30, 2023.

Study area
The study was conducted in selected districts of the West 
Gondar Zone of the Amhara Region, Northwest Ethio-
pia. According to the annual report of the Zone’s Health 
Department of 2022, the Zone has four districts, three 
town administrations and 90 kebeles (82 rural and 8 
urban kebeles). Its administrative town, Genda Wuha, is 
located 150 km from Gondar, 393 km from Bahir Dar in 
the West and 868 km from Addis Ababa (Fig. 1). Accord-
ing to the projected population in 2022/23, the total 
population of a zone is estimated to be 462,271. The esti-
mated reproductive age group of women (15–49 years) 
and the number of children younger than two years of 
age will be 109,003 and 23,345, respectively. The Zone 
has 101 public health facilities (1 general hospital, two 
primary hospitals, 18 health centers and 80 health posts). 
It also has 22 private-owned facilities (6 private clinics 
and 16 pharmacies).

Populations
All mothers with index children who were 12–23 months 
old and who resided in the West Gondar zone were 
the source population for the study. All mothers with 
12-23-month-old index children living in selected dis-
tricts of the West Gondar zone composed the study pop-
ulation. All mothers with 12-23-month-old children who 
lived for at least 6 months in selected kebeles in a district 
in the West Gondar zone were included in the study. 
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Mothers who were critically ill or unable to respond at 
the time of data collection were excluded from the study.

Sample size determination
The sample size for this study was determined consider-
ing its two objectives. The sample size for the first objec-
tive (completion of the MCH continuum of care) was 
calculated using a single population proportion formula 
considering a 6.9% proportion of mothers who were 
retained fully on the continuum of care during pregnancy 
[33], a significance level of 95% (α = 0.05), a 2% margin 
of error (d) and a design effect of 1.5. To compensate for 
non-respondent study participants, we used a 10% non-
response rate. Then, let p be the proportion of the con-
tinuum of care completion for maternal and child health 
care services, and q is 1-p. Therefore, the sample size (n) 
was determined as follows.

 
n =

(Zα/2)2p(1 − p)

(d)2

 
n =

(1.96)2 ∗ 0.069 ∗ 0.931
(0.02)2

 n = 617

The sample size calculated by considering a design effect 
of 1.5 and a 10% nonresponse rate was 1019 participants.

The sample size for the second objective (factors asso-
ciated with the level of maternal child continuum of care) 
was determined using a double population formula in 
Epi Info TM version 7.2.5.0 with power (80%), a confi-
dence interval (95%), a level of significance (α = 5%) and 
statistically significant variables from previous studies. 
According to a study conducted in the Ebinat district, 
South Gondar zone media exposure status and the dis-
tance of health facilities were found to be factors in the 
completion of a continuum of care [32]. In another study 
conducted in Enemay District, the desire for pregnancy 
in the East Gojjam Zone and women’s autonomy in deci-
sion making to obtain health care were determinants 
of CoC [31]. Considering 10% no response, the sample 
size for the study based on the second objective was 234 
(Table 1).

Therefore, the largest sample size is computed using a 
single population formula. Therefore, the final estimated 
sample size for this study was 1019 study participants.

Fig. 1 Map of the West Gondar Zone and its respective districts
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Sampling procedures and technique
In this study, two districts were randomly selected from 
four districts and one town administration. From each 
selected district, 30% of the kebeles were chosen, along 
with one center from the district town. All households 
with women who had given birth between 12 and 23 
months prior to the data collection were identified from 
family folders at the respective kebele health posts, using 
the community health information system (CHIS) or 
family folders as the sampling frame. The total sample 
size was proportionally allocated to each kebele based on 
the number of mothers who had given birth within one to 
two years. A simple random sampling technique, specifi-
cally the lottery method, was used to select women from 
the CHIS list in each kebele. In cases where a household 
had more than one eligible woman, one was randomly 
selected using the same method. The age of the infant 
was determined by reviewing the birth certificate card if 
he or she had, otherwise the infant was asked the mother 
if he or she did not (Fig. 2).

Study variables
The completion of the MCH continuum of care was an 
outcome variable in this study. Independent variables 
were;

  • Socio-demographic/economic variables: religion, 
age of mother, marital status, residence, occupation, 
maternal education, parental educational status, 
maternal occupation, monthly income, media 
exposure, woman autonomy in decision-making 
about her own healthcare, and women’s employment 
status.

  • Maternal and child health service-related factors: 
having community health insurance, distance from 
the health facility and health worker counseling.

  • The obstetric factors included parity, obstetric 
complications, history of pregnancy termination, 
ANC follow-up and counseling, ANC attendance, 
PNC use, place of delivery, mode of delivery, 
pregnancy intention, ANC initiation, birth 
preparedness and complication readiness.

Operational definitions

  • A complete continuum of maternal and child 
healthcare was considered when a woman reported 
having the following 12 care interventions. These 
preventive and curative interventions include at 
least four ANCs: birth protection against neonatal 
tetanus (TTN), facility delivery (FD), skilled birth 
attendance, PNC, family planning (FP), BCG 
vaccine, DPT-HepB-Hib (diphtheria, pertussis, 
tetanus- hepatitis B- haemophilus influenza type 
B), polio vaccine (PL), measles vaccine and age-
appropriate breastfeeding (AABF) [48]. Mothers 
were asked whether they received each service, and 
their answers were coded as ‘yes’ or ‘no’. Finally, the 
complete MCH continuum of care was constructed 
into a binary variable that was completely coded as 1 
and incompletely coded as 0.

  • Birth preparedness and complication readiness 
(BPCR) was measured by asking whether mothers 
were informed about the place of birth, supplies 
needed for birth, emergency transportation, money/
emergency funds, preparing people to support 
during/after birth and potential blood donors [34]. 
A mother was considered “prepared” for BPCR 
when she reported that she had at least two or more 
components of birth preparedness and complication 
readiness; otherwise, she was considered “not well 
prepared” [49].

  • Birth protection against neonatal tetanus (TTN) 
was measured by whether or not mothers had two 
tetanus toxoid doses during the last pregnancy or 
had received at least TT2 [50].

  • PNC for mothers: women who had a postnatal check 
during the first two days after birth [48].

  • Facility delivery: Mothers were asked whether their 
most recent delivery was in a health facility (hospital, 
health center, clinic or health post) or not [34].

  • SBA: Mothers were asked whether their most recent 
birth was delivered with the assistance of doctors, 
nurses/midwives, health officers, and HEWs [34].

  • Health worker counseling: This information was 
ascertained by asking mothers about ANC, SBA, 
PNC, immunization, family planning and nutritional 
counseling status during their antenatal visit.

Table 1 Calculated sample size for factors associated with the MCH continuum of care
S.no Study variables Outcome in 

exposed (%)
Outcome unex-
posed (%)

OR Sample 
size

With 10% Sample size 
considering
design effect

1 Intention to pregnancy [32] 50.5 22.7 3.3 106 117 234
2 Distance from health facilities [33] 62.9 26.5 4.7 68 75 150
3 Decision making autonomy [32] 53.7 15.5 4 58 64 128
4 Media exposure [33] 71.1 21.6 8.89 38 42 84
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Fig. 2 Schematic representation of the sample selection process in the West Gondar Zone, Northwest Ethiopia, 2023
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  • Immunization indicators were assessed after one 
dose of BCG, three doses of DPT-HepB-Hib, three 
doses of polio vaccine, or one dose of measles 
vaccine [48].

  • Age-appropriate breastfeeding (AABF): assessed by 
considering complementary feeding of 3–4 times 
daily for 12–24 months with additional snacks 
offered 1–2 times per day, as desired [51] and 
currently on breast feeding.

  • The ANC status of maternal health services 
provisions was assessed by asking about blood 
pressure measurements, blood and urine samples, 
and iron and folic acid supplementation during ANC 
follow-up.

  • Pregnancy intentions were assessed by asking a 
mother whether she planned to become pregnant 
just before the time of conception. If pregnancy 
occurred when no more children were desired or 
pregnancy occurred earlier than desired, it was 
considered an unintended pregnancy; otherwise, it 
was considered intended [52].

  • Women’s autonomy in maternal and child health 
(MCH) care decision-making was assessed by 
asking who decides on their healthcare, including 
ANC, delivery at a health institution, PNC, service 
locations, family planning, and continuation or 
cessation of maternal health services. A woman was 
considered autonomous if she usually made these 
decisions alone or jointly with her husband [53].

  • Media exposure: Mothers were asked how often they 
read a newspaper, listened to the radio, or watched 
television. Those who responded at least once a week 
were considered to be regularly exposed to that form 
of media [34].

  • The distance to health facilities was assessed by 
asking mothers if they had difficulties due to the 
distance when obtaining MCH services. A facility 
was considered distant if a mother reported 
traveling ≥ 5 km on foot. Participants were also asked 
if the estimated time to reach a health facility was 
less than 1 h–1 h or more [54].

  • Wealth index: Mothers are assigned scores based on 
the consumer goods they own (such as household 
items, transportation means, agricultural land, 
and livestock) and housing characteristics (like 
the source of drinking water, toilet facilities, and 
flooring materials). These scores are calculated using 
principal component analysis. The wealth quintiles 
are then created by assigning the household score to 
each member, ranking them by score, and dividing 
the distribution into five equal categories, each 
representing 20% of the population [34].

Data collection methods and procedures
The data were collected electronically with structured 
and interviewer-administered questionnaires developed 
from previous related studies [2, 26, 28, 33, 41, 45, 48] 
by using KoboCollect v2022 4.4. Vaccination status was 
assessed through vaccination cards or vaccination his-
tory from the mother or caregiver. If a card was available, 
data collectors recorded the vaccines administered as per 
the EPI schedule. In the absence of a card, probing ques-
tions ensured comprehensive vaccination data. For BCG, 
mothers were asked about an injection in the right arm 
and the presence of a scar. For polio, they were asked 
about drops in the mouth and frequency. For pentavalent 
vaccines, the query focused on injections in the left thigh 
and their frequency. For measles, mothers were asked 
about a vaccine given in the left upper arm at 9 months or 
later [55]. A total of thirteen data collectors (six diploma 
nurses, three diploma midwifery and four health officers) 
and two health officers as field supervisors participated in 
the data collection.

Data quality control
To maintain data quality, the questionnaire was initially 
prepared in English, first translated into the Amharic lan-
guage, and then translated back into English to check its 
consistency. Pretests were conducted on 5% of the total 
sample (51 study subjects) in the same districts but not 
on selected kebeles for the study. Questions that posed 
difficulty or were unclear were rephrased and corrected. 
Supervisors, along with the principal investigator, were 
checked for completeness and consistency of the col-
lected questionnaires daily as well as for spot checks. The 
data collectors and supervisors will be trained for one day 
to ensure data quality, the content of the questionnaire, 
how to approach participants and the data collection 
process and methods, as well as to ensure data confiden-
tiality. Daily in-person or telephone communication was 
held to discuss the progress and problems faced in the 
actual fieldwork.

Data processing and analysis
The data were checked for consistency and complete-
ness, coded, cleaned and edited for errors/omissions 
before analysis. Then, the data were exported in Excel, 
and the responses were converted to numeric values and 
imported to Stata version 14.0 for analysis. A summary 
of the MCH CoCs is presented as percentages/propor-
tions with their respective 95% CIs, tables and figures. 
The household wealth status of the study mothers was 
constructed using principal component analysis (PCA). 
The satisfaction of assumptions for PCA was assessed by 
the Kaiser–Meyer–Olkin measure of sampling adequacy 
( > = 0.6). Initially, bi-variable binary logistic regres-
sion was used to examine the associations between the 
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independent variables and the CoC. Variables with a 
p value < 0.2 in the bi-variable logistic regression analy-
sis were chosen for the multivariable logistic regression 
model. We employed a multivariable logistic regression 
model to account for the effects of multiple independent 
variables simultaneously on the outcome variable (the 
continuum of care). This approach allows us to control 
for potential confounding factors and better isolate the 
relationship between the independent variables and the 
outcome. By including relevant variables in the model, 
we aim to provide a more accurate estimation of the 
odds of being on the continuum of care, while adjust-
ing for other influences that may affect this relation-
ship. Finally, an adjusted odds ratio (AOR) with a 95% 

confidence interval (CI) and a p value < 0.05 were con-
sidered to indicate statistical significance. We assessed 
multi-collinearity among the independent variables to 
ensure that our model provides reliable estimates and 
valid inferences regarding the relationships between the 
independent variables and the continuum of care. This 
assessment helps to identify any potential issues with 
highly correlated predictors, which could lead to inflated 
variance in the coefficient estimates and complicate the 
interpretation of their individual effects on the outcome. 
To evaluate model fitness, the Hosmer and Lemeshow 
goodness-of-fit test was used.

Results
Socio-demographic characteristics
The study was conducted among a total of 1002 mothers, 
for a response rate of 98%. The median age of the moth-
ers was 30 years (IQR 27, 35). Almost all 975 (97%) moth-
ers were in a union, and the majority (736, 73.45%) lived 
in rural areas. Approximately 451 (45%) mothers had not 
completed formal education, and 215 (21.46%) mothers 
lived in the poorest household wealth quintile (Table 2).

Characteristics related to obstetrics and health services
Approximately 331 (33%) mothers initiated their first 
ANC visit before 16 weeks of pregnancy. Moreover, 
approximately 233 (23.25%) mothers had birth prepared-
ness and complication readiness plans for safe birth and 
for emergencies. There were 433 (43%) mothers who uti-
lized modern family planning methods before the birth 
of their current child, and 644 (64.27%) respondents 
intended to become pregnant with their current child. 
The majority 916 (91%) of mothers were counseled about 
ANC, place of birth, PNC, family planning and immuni-
zation (Table 3).

Among mothers who received ANC, 973 (97%) had 
their blood pressure measured, 876 (87%) had iron-folic 
acid supplementation, 849 (84%) had a blood sample 
taken, and 699 (70%) had a urine sample taken during 
their ANC visit during pregnancy. However, 61.58% of 
mothers received all these MCH services during their 
ANC follow-up (Fig. 3).

Completion of maternal and child health care
The overall percentage of participants who completed the 
MCH CoC among all the study participants was 6.19% 
(95% CI: 4.69–7.68). Among the mothers, 434 (43.31%) 
attended ANC for four or more visits (ANC4+) during 
their pregnancy. The majority of mothers 814 (81.24%) 
were vaccinated with at least two tetanus toxoid (TT) 
dose during pregnancy. Approximately 590 (58.88%) 
mothers had delivered their current child in the health 
facilities, and 603 (60.7%) deliveries were made by skilled 
delivery attendant (SDA). However, only 33.73% (95% CI: 

Table 2 Socio demographic characteristics of mothers with 
children aged 12–23 months in West Gondar, 2023
Variables Category Frequency Percent
Maternal age 15–24 116 11.58

25–29 341 34.03
30–34 284 28.34
35–49 261 26.05

Marital status Currently married 975 97
Currently not in union 27 3

Residency Rural 736 73.45
Urban 266 26.55

District Adagn Ager Chako 246 24.55
Metema 645 64.37
Geneda Wuha 111 11.08

Maternal occupational 
status

Farming 444 44.31

Housewife 433 43.21
Merchant 86 8.58
Gov’t employed 19 1.90
Other 20 2.00

Educational level of 
mother

No formal education 451 45.01

Primary education 461 46.01
Secondary education 50 4.99
Above secondary 40 3.99

Educational level of 
father

No formal education 202 20.16

Primary education 608 60.68
Secondary education 123 12.28
Above secondary 69 6.89

Wealth index Poorest 215 21.46
Poorer 191 19.06
Middle 206 20.56
Richer 204 20.36
Richest 186 18.56

Media exposure Yes 210 20.96
No 792 79.04

Autonomy of decision 
making

Yes 827 82.53

No 175 17.47
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30.8–36.7) of mothers and 31.54% of newborns received 
postnatal care within two days after birth. Approxi-
mately 894 (89.22%), 903 (90.12%), 885 (88.32%), and 
924 (92.21%) mothers were vaccinated with BCG, three 
doses of polio, three doses of DPT-HepB-Hib, and mea-
sles (MCV), respectively. Currently, approximately 477 
(47.6%) mothers utilize family planning methods and 
about 72% of children received age appropriate breast 
feeding (AABF) (Fig. 4).

Approximately 877 (87.52%) mothers had initiated 
breast feeding for their child within one hour of delivery, 
whereas 951 (94.91%) of the children were on breast feed-
ing, and only 598 (59.68%) mothers exclusively breastfed 
for the first six months. Approximately 723 (72.16%) of 
the children received appropriate breastfeeding (Table 4).

Factors of the MCH continuum of care
According to the bivariate logistic regression, maternal 
educational status, occupation, wealth index, health facil-
ity distance, pregnancy intentions, complications during 

pregnancy, mode of delivery for the preceding pregnancy, 
history of modern family planning utilization in the pre-
ceding pregnancy, ANC visit initiation, birth prepared-
ness and complication readiness and maternal services 
during ANC were associated with the MCH continuum 
of care. Further analysis of all these significant variables 
was conducted via multivariable logistic regression anal-
ysis. Therefore, multivariable logistic regression revealed 
that distance from the health facility, intention to become 
pregnant, history of modern family planning utilization 
in the preceding pregnancy, timing of the first ANC visit 
initiation, birth preparedness and complication readiness 
and maternal services during ANC were determinants 
affecting the MCH continuum of care. The odds of MCH 
completion were approximately four times greater for 
those who started their first ANC visit before 16 weeks 
of pregnancy than for their counterparts [AOR: 4.17 (CI: 
2.08–8.35)]. Similarly, the odds of completing the MCH 
continuum of care were 2.83 times greater among moth-
ers who were well prepared for birth preparedness and 
complication readiness during pregnancy than among 
mothers who were not well prepared [AOR: 2.83 (CI: 
1.43–5.61)]. Moreover, the odds of completing the MCH 
continuum were 3.61 times greater among mothers who 
had a history of modern contraceptive utilization imme-
diately before becoming pregnant for their current child 
than among their counterparts [AOR: 3.61 (CI: 1.85–
7.04)]. The odds of a continuum of care for the MCH 
continuum of care were more than four times greater 
for mothers who intended to become pregnant for this 
child than for mothers who had unintended pregnan-
cies [AOR: 4.25 (CI; 2.11–8.57)]. Mothers who received 
maternal health services during their ANC visit were 
also more likely to complete ANC services than mothers 
who did not receive all maternal services [AOR: 2.37 (CI: 
1.07–5.97)]. Mothers who lived near a health facility that 
took less than one hour to reach were 2.43 times more 
likely to be on the path of the MCH continuum of care 
than those who lived far from a health facility that took 
more than one hour to reach a health facility [AOR: 2.43 
(CI; 1.06–5.90)] (Table 5).

Discussion
The maternal and child continuum of care has become 
one of the key program strategies for improving maternal 
and child health and wellbeing [2]. An effective contin-
uum of care connects essential maternal and child health 
packages throughout adolescence, pregnancy, childbirth, 
postnatal periods, and childhood [56].

This finding revealed that only 6.19% of mothers in 
the West Gondar zone completed 12 MCH compo-
nents along the continuum of care. The overall comple-
tion of the MCH continuum of care was lower than that 
reported in previous studies in Ethiopia (47% [41], 37.6% 

Table 3 Maternal health characteristics among mother with 
index children 12–23 months in West Gondar Zone, 2023
Variables Category Frequency Percent
ANC visit Before 16 weeks of 

pregnancy
331 33.03

After 16 weeks of 
pregnancy

671 66.97

Birth status Single 985 98.30
Twin or more 17 1.70

Parity Multiparity 678 67.66
Grand multiparity 324 32.34

Intention of 
pregnancy

Intended 644 64.27
Not intended 358 35.73

Birth preparedness 
& complication 
readiness

Yes 233 23.25
No 769 76.75

History of termina-
tion of pregnancy

Yes 71 7.09
No 931 92.91

History of modern 
family planning 
utilization

Utilized 433 43.21
Not utilized 569 56.79

Pregnancy related 
complications

Had Complications 57 5.69
Had no complications 945 94.31

Mode of delivery SVD 959 95.71
Cesarean section 43 4.29

Counseling on MCH 
services during ANC

Yes 916 91.42
No 86 8.58

Estimated distance 
from health facility

Travel ≥ 5 km–1 h on 
foot

516 51.50

Travel < 5 km–1 h on 
foot

486 48.5

Community based 
health insurance

Yes 926 92.42
No 76 7.58

Availability of ambu-
lance during labor

Yes 623 62.18
No 379 37.82
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[32], 21.60% [29], 11.2% [30] and 37.2%, respectively) [28]. 
This variation may be due to differences in indicators for 
the measurement of the MCH continuum of care; previ-
ous studies considered the maximum continuity of MCH 
up to PNC follow-up [28–30, 32, 41], while others con-
sidered the ANC to be an indicator of at least one visit 
[32]. However, our study considers 12 currently modi-
fied indicators to measure the completion of continu-
ity of MCH care [48]. The current coverage of the MCH 
continuum of care is greater than that reported by the 
EDHS 2016 [57]. This might be justified as a governmen-
tal commitment by designing a health sector transforma-
tion plan through expanding access to MCH services and 
improving the provision of quality and equitable com-
prehensive health services at all levels [58]. The percent-
ages of patients who completed MCH care in the current 
study were relatively greater than those who completed 
the continuum of maternal, newborn, and child health 
care in 17 sub-Saharan African countries, for which 3.3% 
[13] and 1.8% of mothers completed MNCH, respec-
tively, as reported in the Gambia [48]. This may be due to 
socio-demographic differences between the study areas 

and variations in the timing of the study. Other findings 
in Rwanda (33.8%), Tanzania (10%) and Uganda (10.7%) 
showed greater completion of the maternal and child 
health continuum of care [22, 59, 60]. This inconsistency 
was because those findings used national demographic 
health survey data. On the other hand, the lower comple-
tion rate of the maternal and child health (MCH) con-
tinuum of care (CoC) in Ethiopia compared to Uganda, 
Rwanda, and Tanzania can be largely attributed to dispar-
ities in Universal Health Coverage (UHC). Ethiopia faces 
several challenges that limit its progress toward UHC, 
which in turn affects the quality, accessibility, and afford-
ability of maternal and child health services. Ethiopia’s 
healthcare system is less developed, especially in rural 
areas, where infrastructure, transportation, and health 
facility coverage are limited. This affects timely access to 
antenatal care (ANC), delivery services, and postnatal 
care. In contrast, countries like Rwanda and Uganda have 
made more significant investments in expanding health 
services and ensuring that facilities are more accessible 
to rural and urban populations alike [61]. However, these 

Fig. 3 Maternal health services during ANC follow-up among mothers with an index child aged 12–23 months in the West Gondar Zone, 2023
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findings are in line with studies conducted in Nigeria 
(6.5%) and Cambodia (5.0%) [20, 62].

This study revealed that the percentage of mothers 
utilizing PNC was 33.73%. This finding was in line with 
reported findings in South Gondar (36.4%) [63] and 
pooled estimate utilization of the PNC (32%) in Ethio-
pia [64]. The first 48  h after delivery is a critical period 
during which a large proportion of maternal and neona-
tal deaths occur [34]. As a result, prompt postnatal care 
for mothers and newborns is important for treating any 
complications arising from delivery and providing moth-
ers with important health information for further con-
tinuous care.

Our study revealed that the prevalence of current 
modern family planning utilization among mothers who 
delivered before 12 to 23 months of age was 47%, which 
is in line with a study conducted in Arba Minch (44.4%) 
[65]. However, this percentage was lower than that in 
Debre Tabor town, which was 63% [66]. This difference 

Table 4 Child health characteristics related to breastfeeding 
among 12-23-month-old children living in the West Gondar 
Zone, 2023
Variables Category Frequency Percent
BF initiation Initiated BF within 1 h 877 87.52

Initiated BF after 1 h 125 12.48
Duration of EBF For the first six months 598 59.68

For less than six months 404 40.32
Current breast feed-
ing status

On breast feeding 951 94.91

Not on breast feeding 51 5.09
Complementary 
food initiation at age 
of 6 months

Had received comple-
mentary feeding

855 85.33

Not received CF 147 14.67
Frequency of 
complementary 
feeding

Appropriate Comple-
mentary feeding

764 76.25

Inappropriate Comple-
mentary feeding

239 23.85

Fig. 4 Components of the MCH continuum of care among mothers with index children 12–23 months old living in the West Gondar zone, 2023. 
(n = 1002)
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could be because the majority of our study participants 
were rural residents, and mothers who reside in urban 
areas were 1.7 times more likely to utilize family methods 
than rural residents [67]. The importance of preconcep-
tion interventions for improved maternal, perinatal, and 
neonatal health outcomes is increasingly being recog-
nized [68]. The use of these interventions to meet unmet 
needs for family planning and the optimization of inter-
pregnancy intervals are important approaches that can 
be used across a range of possible platforms [69]. More-
over, the integration of maternal healthcare services with 
family planning services is also required to ensure the 
MCH continuum of care [70].

In this study, the timing of the first ANC visit initiation, 
birth preparedness and complication readiness, distance 
from health facility, intention to pregnancy, history of 
modern family planning utilization in preceding preg-
nancy and maternal services during ANC were found to 
be determinants that were significantly associated with 
the MCH continuum of care.

Mothers who had initiated their first ANC visit before 
16 weeks of pregnancy were more likely to complete the 
MCH continuum of care. The possible justification could 
be that mothers who had started early ANC visits receive 

counseling on the MCH continuum of care that triggers 
them to continue the next level of the continuum of care. 
This study is supported by findings from North Gondar, 
Ebinat, East Gojjam, Hadiya, Arba-Minch and SSA [16, 
25, 26, 29, 32, 41]. The first visit, which is expected to 
screen and treat anemia and syphilis, screen for risk fac-
tors and medical conditions that can best be dealt with 
in early pregnancy, and initiate prophylaxis if required 
(e.g., for anemia and malaria), is recommended to be 
held by the end of the fourth month [71]. Several stud-
ies have shown that women who started ANC early and 
attended frequently were more likely to be assisted dur-
ing childbirth by skilled attendance than were those who 
initiated ANC late and attended only a few visits [72]. 
Mothers who delayed the initiation of ANC visits accord-
ing to WHO recommendations did not receive adequate 
information and counseling services on the importance 
of maternal, neonatal and child health services [73].

Our study also revealed that birth preparedness and 
complication readiness during pregnancy are signifi-
cantly associated with the completion of the MCH con-
tinuum of care. Therefore, the odds of completing the 
MCH continuum of care were greater among women 
who were well prepared for birth preparedness and 

Table 5 Multivariable logistic regression on continuum of care factors among mothers with children aged 12–23 months in West 
Gondar, 2023
Variables Category MCH CoC OR(95% CI)

Yes (%) No (%) COR AOR
Wealth index Poorest 2(1) 213(99) 1.0 1.0

Poorer 7(4) 184(96) 4.05(0.83–19.74) 3.75 (0.70-20.15)
Middle 7(3.6) 189(96.4) 3.94(0.81–19.22) 3.20 (0.60–17.20)
Richer 16(8) 188(92) 9.06(2.06–39.94) 2.90 (0.56–14.53)
Richest 30(5) 166(85) 19.2(4.53–81.69) 1.83 (0.34 - 9.93)

Maternal educational level No formal education 13(3) 438(97) 1.0 1.0
Primary education 31(7) 430(93) 2.43(1.25–4.70) 1.40(0.63–3.04)
Secondary education 10(20) 40(80) 8.41(3.47–20.42) 2.80(0.93–8.48)
Higher 8(20) 32(80) 8.42(3.25–21.80) 1.62(0.49–5.40)

Timing first ANC initiation First trimester 49(5) 282(85) 8.79(4.69–16.47) 4.17(2.08–8.35)***

2nd trimester & above 13(2) 658(98) 1.0 1.0
Intention to pregnancy Intended 48(7) 596(93) 2.00(1.08–3.64) 4.25(2.11–8.57)***

Not intended 14(4) 344(96)
Obstetric complications Yes 10(18) 47(82) 3.65(1.75–7.64) 1.16 (0.50–2.90)

No 52(6) 893(94) 1.0 1.0
BPCR Prepared 40(17) 193(83) 7.04(4.08–12.12) 2.83(1.43–5.61) **

Not well prepared 22(3) 747(97) 1.0 1.0
Mode of delivery Cesarean section 7(16) 36(84) 3.20(1.36–7.50) 2.40 (0.90–6.27)

SVD 55(8) 904(92) 1.0 1.0
History of family planning utilization Yes 47(11) 386(89) 5.46(2.92–10.19) 3.61(1.85–7.04)***

No 15(3) 554(97) 1.0 1.0
Time to reach health facilities Less than 1 h 53(11) 427(89) 7.07(3.45–14.51) 2.43(1.06–5.90)*

1 h and more 9(2) 513(98) 1.0 1.0
MCH services No 56(9) 561(91) 6.30(2.69–14.78) 2.37 (1.07–5.97)*

Yes 6(2) 379(98) 1.0 1.0
* P value < 0.05, ** P value < 0.01, *** P value < 0.001
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complication readiness during pregnancy than among 
those who were not well prepared. The findings of this 
study are consistent with previous studies in Ethiopia 
[25]. A systematic review and meta-analysis conducted 
on preparedness and complication readiness (BPCR) 
interventions in developing countries revealed that BPCR 
interventions were associated with an increased likeli-
hood of using care in the event of newborn illness, clean 
cutting of the umbilical cord and initiation of breastfeed-
ing in the first hour of life [74]. The BPCR is important 
for improving the use and effectiveness of key maternal 
and neonatal services because it reduces delays in decid-
ing to seek care in two ways. First, it motivates people to 
plan to have a skilled provider at every birth, and second, 
complication readiness raises awareness of danger signs, 
thereby improving problem recognition and reducing the 
delay in deciding to seek care [49]. Therefore, increased 
efforts to ensure the implementation of the BPCR have 
been made by strengthening focused antenatal care, 
which emphasizes the counseling of women on the ele-
ments of this strategy, such as identifying a skilled birth 
attendant, identifying the location of the closest appro-
priate care facility, providing funds for birth-related and 
emergency expenses, transporting to a health facility for 
birth and obstetric emergency, and identifying compat-
ible blood donors in case of emergency.

Mothers who lived near health facilities that take less 
than one hour are more likely to complete the MCH con-
tinuum of care than are those who lived in health facili-
ties that take more than one hour on foot. This finding 
is in line with different studies in Ethiopia [29, 30]. Stud-
ies conducted in sub-Saharan Africa [13, 14] and the Lao 
PDR [11] showed similar findings. A possible reason 
might be that women who live closer to health facili-
ties may not be challenged by the barriers of the second 
delay and may easily reach health facilities after the onset 
of labor. The findings revealed that the greater the dis-
tance to the closest health center, the less likely it is that 
a woman will receive appropriate maternal healthcare 
services [75]. The findings in Burkina Faso showed that 
a one kilometer increase in distance to the closest health 
center reduces the odds that a mother will receive four 
or more antenatal care by 0.05 and reduces the odds that 
she will deliver her baby with the assistance of a skilled 
birth attendant by 0.267 [75]. A study conducted in 
rural Ghana revealed that facility delivery was less likely 
among mothers living 1  km away from a health facility 
than among mothers living within 1 km of a facility [76].

This study also showed that a history of modern family 
planning utilization in preceding pregnancy contributes 
to the continuation of the MCH continuum of care. This 
finding is also supported by studies conducted in differ-
ent regions of Ethiopia [25, 26, 28, 36, 37, 40]. This could 
be explained by the fact that practicing contraception 

during the postpartum period reduces the risk of short 
birth intervals, thereby increasing the likelihood of 
breastfeeding and mothers remaining on track of the 
MCH continuum of care [77].

The continuum of care for MCH services was three 
times greater for those who intended to become preg-
nant for their child. Similarly, this study is supported by 
findings in Arba Minch, Ethiopia and SSA [16, 25, 36]. In 
a study performed in Oklahoma, breastfeeding was sig-
nificantly less likely among unwanted births, and breast-
feeding for at least 6 months was significantly less likely 
among seriously mistimed births [78]. Therefore, moth-
ers were more likely to receive inadequate prenatal care 
when the pregnancy was unintended (compared with 
when it was intended). They were also more likely to 
give birth at home. Similarly, newborns with unintended 
pregnancies are more likely to receive inadequate immu-
nization and to remain stunted [79]. In addition, findings 
in Bangladesh explain that there was a decrease in the 
continuum of care by half (5.6%) from the overall con-
tinuum of care (12%) among mothers whose pregnancies 
were unwanted at conception [70].

Maternal health services provided during ANC visits, 
such as iron folic acid supplementation, blood pressure 
measurement, and urine and blood sample taken are 
significantly associated with improving the continuity 
of MCH care. Therefore, mothers who received mater-
nal services during their ANC visit were also more likely 
to complete ANC than mothers who did not receive all 
maternal services during ANC. This study is in line with 
studies conducted in Ethiopia [38, 39, 73] and Egypt [23]. 
This could be justified because interactions with the for-
mal health system and perceived need for future services 
appear to be important factors for retention on the con-
tinuum of care [21]. Routine supplementation of iron and 
folic acid (IFA) during pregnancy not only is important 
for the prevention of anemia but also increases the sat-
isfaction level of the client with maternal and newborn 
health services and promotes health-seeking behaviors 
[73]. Health facilities should provide all recommended 
services by improving the availability and accessibility 
of all maternal health service packages to retain mothers 
along the path of the MCH continuum of care.

The study’s findings have significant implications for 
clinical practice and public health in maternal and child 
health (MCH) service delivery. Clinically, the low rate 
of MCH continuum of care completion highlights the 
importance of early antenatal care (ANC) initiation to 
identify risks and educate mothers on comprehensive 
care. Healthcare providers should promote birth pre-
paredness and complication readiness, as these strategies 
improve maternal outcomes by reducing delays in access-
ing skilled care. Public health interventions should focus 
on expanding access to MCH services in rural areas, 
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addressing barriers like transportation and distance from 
health facilities. Policymakers should prioritize enhanc-
ing transportation, infrastructure, and the establishment 
of maternity waiting homes in underserved regions. 
Community-level education and outreach, particularly 
through health extension workers, can raise awareness 
and increase participation in ANC and postnatal care. 
Addressing these systemic challenges through targeted 
policies can improve maternal and neonatal outcomes, 
reducing mortality rates. Researchers are also encour-
aged to conduct prospective cohort studies for stron-
ger evidence in maternal and child health interventions. 
Ultimately, these findings call for a more integrated and 
accessible health system that prioritizes the MCH contin-
uum of care to reduce maternal and neonatal mortality.

Strengths and limitations
This study, conducted in a community with a relatively 
large sample size, included three home visits to enhance 
response rates among mothers. Despite employing vari-
ous probing techniques, recall bias may have influenced 
mothers’ ability to accurately remember maternal and 
child health services received. Social desirability bias, 
stemming from self-reported information, may also have 
affected data validity. Difficulties in identifying specific 
services provided, like syphilis or HIV testing was also 
other limitation. Additionally, recall bias could have 
skewed reported timings of ANC initiation and breast-
feeding practices. Comparisons with other studies were 
challenging due to limited literature resembling our 
study’s context and design.

Conclusions
Maternal and child health services are critical for the 
well-being and survival of both mothers and children. 
In West Gondar, however, the overall continuum of care 
remains low, with significant gaps observed. Many moth-
ers do not meet recommended ANC visit numbers, and 
skilled attendance at delivery and postnatal care utiliza-
tion are inadequate. Tetanus toxoid vaccination rates 
for neonatal tetanus prevention are also below recom-
mended levels. Suboptimal breastfeeding practices per-
sist, despite improvements in childhood vaccination 
coverage. Addressing these challenges requires enhanc-
ing factors such as birth preparedness, early ANC initia-
tion, intention to conceive, family planning utilization, 
proximity to health facilities, and the quality of maternal 
health services during ANC visits. Strengthening lower-
level health facilities, like health posts, to provide acces-
sible maternal and child health services is crucial. By 
focusing on these enabling factors, West Gondar Zone 
can improve the maternal and child health continuum of 
care, ensuring better health outcomes for mothers and 
children across the zone.
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