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Abstract

Background
A continuum of maternal health care is the continuity of care during pregnancy, delivery, and post-delivery
period. However, the dropout rate of the continuum care and factors associated with it during the COVID-
19 pandemic were not well documented in the study setting. Hence, this study was used to assess the
dropout rate and associated factors of the continuum of care before and during the COVID-19 pandemic.

Methods
A community-based comparative cross-sectional study was conducted among 630 women who gave
birth in the last two years in Addis Ababa. An interviewer-administered questionnaires were used to collect
the data. The Epi data version 4.6 and STATA version 14 statistical Softwares were used for data entry
and analysis, respectively. Binary logistic regression model was used to identify associated factors of the
dropout rate of a continuum of care.

Result
The dropout rate of the continuum of maternal healthcare was 58.39% (95% CI: 52.56-64.00) and 73.24%
(95% CI: 67.91-77.98) before and during the covid-19 pandemic respectively. Women who had no
information about PNC (AOR =1.88, 95% CI: 1.01-3.50), not received appropriate care (AOR = 3.92, 95% CI:
1.84-8.37), no information about maternal health care (AOR=2.57, 95% CI: 1.28-5.16), birth preparedness
and complication readiness (AOR=0.47, 95% CI: 0.26-0.86), and had history of pregnancy-related
complications (AOR=2.07, 95% CI: 1.17-3.68), were dropped out from continuum of care during the covid-
19 pandemic. whereas, unplanned pregnancy (AOR= 3.35, 95% CI: 1.60-7.04), not know postpartum
danger signs (AOR=1.79,95% CI: 1.03-3.12), and no information about maternal health care (AOR= 1.85,
95% CI: 1.06-3.23) were dropped out from continuum of care before covid-19 pandemic.

Conclusion
This study underscores nearly three fourth and more than half of women during and before the covid-19
pandemic dropped out from the continuum of care, respectively. Information about maternal health care,
birth preparedness and complication readiness, information about PNC, and knowing postpartum danger
signs were signi�cantly associated with the dropout rate of the continuum of care. Thus, adapting policy
that supports service delivery modi�cation during such pandemic, promoting birth preparedness and
complication readiness is very crucial.

Background
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Continuum of maternal health care, refers the continuity of care throughout the pregnancy, childbirth, and
post-delivery period, it is very important to the health of the women, newborn, and the community as well.
Maintaining the continuum of care could help to improve service quality by avoiding fragmentation of
service at the point of transition from one service or professional to another [1, 2].

Keeping a continuum of maternal healthcare services pathway is an important strategy to improve
maternal and child health. To make the world healthy and comfortable for its citizen keeping the health of
women may be important quoin [3].The majority of maternal death occurs due to inadequacy of care. The
deaths may prevent with access to ANC and delivery with the help of a skilled birth attendant or receipt of
postnatal care within 48 hours after delivery [4].

Continuum of maternal health care (COMHC) is a very salient strategy to boost maternal, newborn, and
child health. It is also important to deliver quality maternal health care services by building a lifelong
integrated, comprehensive, and responsive health system [3, 5, 6]. Therefore, the breakdown of the
continuum of maternal healthcare may lead to more maternal and child morbidity and mortality [7].

Despite a 35% decline in maternal mortality recorded since 2000, there were an estimated 295,000
maternal deaths globally in 2017. This creates an aggregate rate of maternal mortality of 211 maternal
deaths per 100 000 live births. Developing nations such as in Africa contribute the majority (99%) of
global maternal mortality. Tragically, countries in sub-Saharan Africa account for 66% of maternal deaths
globally. In this sub-region, the maternal mortality rate was estimated at 542 maternal deaths per 100,000
live births, with a lifetime probability of maternal death of 1 in 37. despite this, there is a signi�cant
disparity in maternal mortality rates, from 7 in Australia and New Zealand to 415 maternal deaths per 100
000 live births in the least developed countries, [8, 9].

In Ethiopia, the maternal mortality rate is 401 deaths per 100,000 live births [10]. According to EDHS 2016,
Thirty-two percent of women had at least four ANC visits. Among women who receive more than four
ANC visits only 56% of the women delivered at the health institution. Out of these only, 58% give birth with
the help of a skilled birth attendant, and among women who delivered in a health facility, only 42% get
postnatal care [11].

Despite, the tremendous achievement in improving maternal health care service utilization, the low
maternal health care continuum remains a notable hitch in Ethiopia. For instance, studies conducted
elsewhere in Ethiopia before the COVID-19 pandemic revealed a great disparity in the dropout of COMHC
from 53% in northeast Ethiopia to 90.3% in Arbaminch Zuria district [12–15]. Poor quality of care,
previous negative experiences with health facilities, low awareness of the advantages of skilled
attendance at delivery, having a little role in decisions making and having economic curtailments during
referral contribute to the low level of service utilization. [11, 16, 17].

To impact all these challenges Maternal health becomes one of the targets that sustainable development
goals give emphasis. Sustainable development goals (SDGs) plan to reduce the maternal mortality rate
to < 70 per 100,000 live births by the year 2030 [9, 18, 19]. Comparably, maternal and child health (MCHs)
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have been and are too major priority areas in Ethiopia. There is an ambitious plan to minimize MMR from
401 in 2020 to 140 per 100,000 live births in 2029. There is also a plan to double the proportion of
pregnant women with four and more ANC visits, delivery with skilled birth attendants (SBA), and early
Postnatal care (PNC) coverage from 43% in 2020 to 95% in 2029, 50% in 2020 to 95% in 2029, 34% in
2020 to 95% in 2029 respectively [10, 11].

Despite this, COVID-19 pandemic has posed big challenges to the maternal health care services. And it is
expected that the maternal health care continuum has been highly affected by the COVID-19 pandemic
[20–22]. However, the dropout rate and associated factors of the continuum of maternal healthcare
during the COVID-19 pandemic were not well documented. Thus, this study aimed to determine the
dropout rate and associated factors of the continuum of maternal health care services before and during
COVID-19 pandemic among women who gave birth in the last two years in Addis Ababa. Ethiopia.

Methods
Study design and period  

A community-based comparative cross-sectional study design was conducted among women who gave
birth in the last two years in Addis Ababa. The dropout rate of the continuum of maternal health care one
year before (from march 13,2019 to march 12, 2020) the registration of the �rst covid 19 cases in
Ethiopia and one year during (from March 13, 2020, to March 12, 2021) the covid 19 pandemic was
compared. The data was collected from April to May 2021.

Study setting 

The study was conducted in Addis Ababa, the capital of Ethiopia, city administration. Based on 2017
projection, the city has a population of 3,435,028 inhabitants. Out of this 1,809,577 were female, of this
around 34.6% were reproductive age women [23]. The city has 11 sub-cities and 116 Districts (Woreda). It
has 13 hospitals and 98 health centers within its jurisdiction. There were 15566 health professionals:
including 2,352 doctors, 7,496 nurses, 1,426 midwives, 1,520 pharmacists, 1,483 medical lab, 1,289
health o�cers, and 1144 Health Extension workers. This makes the health professional to population
ratio 1: 237 [24].

Population  

All women who gave birth in the last two years and were booked for ANC in Addis Ababa before the time
of data collection were a source population. On the other hand, all women who gave birth in the last two
years and were booked for ANC in the selected sub-cities of Addis Ababa were study population. Women
who gave their most recent birth in the last two years, who had booked for ANC, and who were at two
days or more during the time of data collection were included. However, Women who lived in the study
area for less than six months at the period of data collection, end up their pregnancy with abortion, within
two days of delivery, and who became pregnant after September 2020 were excluded from the study.
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Sample size 
The sample size was calculated using double population proportion formula using epi info 7 and an
assumption of  95% con�dence level, 80% power (probability of getting a signi�cant result), 5% Marginal
error (d), P1 (proportion of the dropout rate of the COMHC before COVID-19 pandemic) 53% from research
done in Motta town and Hulet Eji Enese district, Ethiopia  [15], And P2 (proportion of dropout rate of the
COMHC during COVID-19 pandemic)=38%, Since there was no previous study conducted that relates
dropout rate of  the continuum of maternal health care and COVID-19 a 15% difference [25] was assumed
between dropout from COMHC before COVID-19 pandemic and dropout from COMHC during the COVID-
19 pandemic. Then 10% non-response rate and a 1.5 design effect were added. Hence, sample size n1

(dropout before COVID-19) = 223 and n2 (dropout during COVID-19) = 159. Hence, a total of 630 samples
were included in the study. And 1:1 ratio was used to select participants from women booked for ANC
service before and during the covid-19 pandemic in Ethiopia.

Sampling procedures
A multistage sampling technique was employed to recruit the 630 participants. Firstly, the Addis Ababa
city administration, which has 11 sub-cities, was selected as a study area. Then 4 of the 11 sub-cities,
namely Addis Ketema, Nifassilk Lafto, Kirkos, and Lideta sub-cities, were selected using a simple random
sampling technique, then 10 districts (weredas) out of 43 weredas in the four sub-citie were selected
using simple random sampling. After this, a participant from each wereda was allocated proportionally
based on the number of the women who gave birth in the last two years before the data collection period
(information obtained from the District Health Information System) in each wereda. Finally, the study
participants were selected using simple random sampling techniques, from the antenatal care [20]
registration book from health centers in the respective districts. Then having the name and house number
or phone number the interview of the women was conducted home to home (�gure 1). 

Variable and measurements 

Dropout from COMHC was the dependent variable. Whereas, Socio-demographic factors (age, sex, marital
status, educational status, family size, occupation and residence), Fear of covid-19, healthcare
accessibility related factors, Knowledge and Attitude towards covid-19 related factors and Obstetric
factors were the independent variables.

Complete COMHC: - A woman was said to have a complete continuum of maternal health care if she has
attained 4 and above ANC visits, childbirth in a health institution and receives PNC service within 48
hours after delivery by a trained health professional [26, 27]. The dropout rate of COMHC: dropout from
COMHC was considered when women have not 4 and above ANC visits, delivered out of health facility, or
not having at least one postnatal care within 48 hours after delivery [26]. Birth preparedness and
complication readiness: six questions were used to measure birth preparedness and complication
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readiness. The elements of BPCR considered in this study were having identi�ed a place of delivery,
identi�ed skilled birth attendants, saved money before delivery, identi�ed means of emergency transport,
recognized signs of labor, and identify supplies needed during labor. And those women who reported that
they have applied �ve or more of BPCR were considered as having birth preparedness and complication
readiness  [13].Women autonomy: A woman was said to have autonomous decision-making power in
seeking maternal health services if she alone or with her husband (jointly) decided on seeking maternal
health services [14, 28].Knowledge: the questionnaire assessing knowledge has 9 items. And was
classi�ed as ‘correct’ and ‘incorrect” and coded as 1 for correct and 0 for incorrect responses. Those
respondents who respond above the mean score (10)  were considered as having good knowledge,
whereas, those below the mean value were labeled as poor knowledge [29]. Attitude: eight questions were
used to assess attitude towards the covid-19 pandemic, the scores were based on 5-point Likert scales,
ranging from strongly disagree to strongly agree. And all attitude scores were computed. those
respondents who respond above the mean (27) score were considered as having a positive attitude,
whereas, below the mean value was labeled as a negative attitude [29]. Fear: seven items were used to
assess fear. The scores were based on 5-point Likert scales, ranged from strongly disagree to strongly
agree. Those Participants who respond above the mean score (20) were considered as fearful towards
COVID-19 [30].

Data collection tools and procedures
Data were collected through face-to-face interviews using pretested, structured questionnaires. The data
collection tool was adapted from different literatures [13, 31, 32]. The questioner was developed in
English �rst, then translated to Amharic, and retranslated back to the English language to check its
consistency. The questionnaire was compressed into sub-section like socio-demographic characteristics,
obstetric characteristics, fear towards covid-19; maternal knowledge and attitude toward Covid_19, and
accessibility of health care service. Data collectors were approached by introducing themselves and
interviewing the selected respondent after informed consent was obtained.

Data quality assurance
Three health o�cers have participated in the data collection process. The data collectors were given a
one-day training regarding the objective, the data collection tools, and the data collection technique to
make them familiar with the study. The questionnaires were pretested on 5% of the total sample size
before the actual data collection was started.  Daily evaluation of the data completeness, accuracy, and
consistency as well as a corrective discussion was undertaken with the data collectors every day. Finally,
all the collected data was checked by the investigator for its completeness and consistency during the
data management, storage, and analysis. And Epi data version 4.6 was used to minimize data entry
errors.
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Data processing and analysis
Each questionnaire was coded and entered into Epi data version 4.6 and was exported to STATA
virsion14 statistical software. Before analysis, data were cleaned using frequency; listing, and sorting to
identify any missed values, and then corrections were made by revising the original coded questionnaire.
First descriptive analysis was carried out to examine the distribution of each variable. The Shapiro–Wilk
test was employed to see the normal distribution of the variables and to identify which summary
measures were appropriate to use. The outcome variable was dichotomized as “have ANC” and “have not
ANC”, “institutional delivery” and “delivery out of health institution”,” have PNC” and “Have not PNC”. As
such, having ANC service, institutional delivery, and PNC service was labeled as “1” and “0” for having no
ANC, delivery out of health institution, Have not PNC, respectively. Then, Tables, graphs, and texts were
used to present the �nding of the study. Also, the chi-square test was applied to �nd out the association
between dependent and categorical independent variables. Then the binary logistic regression model was
employed to identify factors signi�cantly associated with the dropout rate of the continuum of maternal
healthcare.  Odds ratio (OR) with 95% CI was estimated to show the strength of association. Those
variables which have a p-value < 0.2 in the bivariable analysis were entered into multivariable logistic
regression. And a P-value of <0.05 in the multivariable logistic regression analysis was used to identify
associated factors of the dropout rate of the continuum of maternal healthcare service. Multicollinearity
among independent variables was checked using Variance in�ation factors (VIF). Therefore, the mean
VIF for factors associated with the dropout rate of the continuum of maternal health care service during
the covid-19 pandemic was 1.05. comparably, 1.08 was the mean VIF for factors associated with the
dropout rate of the continuum of maternal healthcare service among women booked for ANC before the
covid-19 pandemic. Since the VIF was less than 10 there was no multicollinearity in our study. In addition
to this, Model �tness was checked using the Hosmer-Lemeshow test, and p-value > 0.05 was considered
adequate.  As a result, the value for the model �tness test was 0.50 for factors associated with the
dropout of the continuum of maternal healthcare service during the pandemic. Likewise, 0.86 was the
value of model �tness for factors associated with the dropout rate of the continuum of maternal
healthcare service among women booked for ANC service before the covid-19 pandemic. 

Results

Socio-demographic characteristics of the participants
In this study, a total of 585 women were interviewed with a response rate of 92.9% of which: 286 with a
response rate of 90.8% were women who booked for ANC service before the covid-19 and the 299 with a
response rate of 94.9% were women who book for ANC service during covid-19.

The mean age ± standard deviation (SD) of women booked for ANC during and before the covid-19
pandemic was 27.78 (± 4.86) and 28.45(± 5.24) years respectively. Three of �ve (60.49% and 60.54% of
women booked for ANC before and during covid-19) women were in the age group of 25-34 years. 
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Regarding the educational status, 38.46% and 38.80% of women booked for ANC before and during the
covid-19 have completed their primary school. Whereas, signi�cant proportion of women, 22.73% and
28.09 % of women booked for ANC before and during the covid-19, attained college and above
educational level. 

The majority of the respondent, 87.41% of women booked before and   94.31% of women booked during
the covid-19 were married. And the majority, 63.99% of women booked before, and 69.57% of women
booked for ANC service during the covid-19 case were housewives (Table 1). 

Table 1:Socio-Demographic Characteristics of women who gave birth in the past two years before and
during the COVID-19 pandemic in Addis Ababa,2021(n=585)
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Variable  Category Frequency (%)

Before covid-
19(n=286)

During
covid-
19(n=299)

  Age 15-24          69 (24.13)       79(26.42)

25-34          173 (60.49)       181(60.54)

35-49          44(15.38)        39(13.04)    
  

Religion  Orthodox           145(50.70)        179(59.87)  
   

Muslim        69 (24.13)       62(20.74)    
 

Protestant         57(19.93)       49(16.39)    
    

Catholic   10(3.50)         6(2.01)        
   

Others*          5(1.75)         3(1.00)        

Women educational        status ≤ primary education  143(50.00) 147(49.16)

secondary education 78(27.27) 84(28.09)

college and above 65(22.73) 68(22.74)

Women Occupation Housewife                    183(63.99)        208(69.57)  
    

Self-employee  37(12.94)      28(9.36)      
 

Daily worker     8(2.80)          7 (2.34)       

Government employee            26 (9.09)        30(10.03)    
  

Private employee   24(8.39)         23 (7.69)    
  

Student   8(2.80)         3(1.00)        

Marital status Married      250(87.41)        282 (94.31)
  

Single     21(7.34)         10(3.34)      
 

Divorced  12(4.20)         6 (2.01)       

Widowed         1(0.35) 0(0)
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separated   2(0.70)         1 (0.33)       

Husband education status  no formal education            24(9.52)   26(9.19)

 primary education 86(34.13) 87(30.74)

secondary education (9-12)      70(27.78) 105(37.10)

college and above          72(28.57) 65(22.97)

Husband occupation self-employee   106(42.06) 125(44.17)  
    

Government Employed  35(13.89)  46(16.25)  
    

Private employee             66(26.19) 55(19.43)    
  

Daily worker        45(17.86) 51(18.02)    
  

Other**              0 (0) 6(2.12)

Family monthly income (ETB) below and equal 500 14 (4.90)        6(2.01)

501-1500 17(5.94)         26(8.70)

1501-2500    27 (9.44)        26(8.70)

2501 and above  228(79.72)      
 

241(80.60)

Information About maternal
health care 

Yes        194(67.83)
      

210 (70.23)

  No          92(32.17)  
    

89 (29.77)

Source of information Radio / Tv Yes  31(15.98)  
   

42 (20.00)    

No 163(84.02) 168 (80.00)

Health
Professional

Yes  166(85.57)
     

181(86.19)  
 

No  28(14.43) 29(13.81)

School Yes  25(12.95)  
   

20 (9.52) 

No  169(87.05) 190(90.48)

Relative Yes  4(2.06)       3(1.43)  

No  190(97.94) 207(99.04)
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Frequency to watch and hear
the radio/ Television

Always     25(80.65)  
    

  36(85.71)

Once a week      2(6.45)      
 

1(2.38)

More than once a week      4(12.90)    
  

5(11.90)

*Jehovah witness, seven-day Adventist, **Have no job, lives out of the country

Health service accessibility of the participants
Furthermore, more than two-thirds (81.12% and 84.28% of women booked for ANC service before and
during the covid-19 pandemic) spends less than 30 minutes to reach the health facility respectively. And
more than half,59.44 and 57.19 before and during the pandemic respectively, of the women booked for
ANC service uses walking to go to the health facility. Comparably, 94.06% of women booked for ANC
before, and 94.31% of women booked for ANC during the covid-19 pandemic use health centers to get
ANC service. and 40.91% of the women booked for ANC before covid-19 and 43.14% of the women
booked for ANC during covid-19 have more than three PNC visits during delivery (Table 2).

Table 2:Health service accessibility-related characteristics of women who gave birth in the past two years
before and during the COVID-19 pandemic in Addis Ababa,2021(n=585)



Page 12/32

Variable  Category                             Frequency (%)

Before covid-
19(n=286)

 during covid-19
(n=299)

Women autonomy  Not autonomous  7 (2.45)        11(3.68)

Autonomous         279 (97.55)        288(96.32)

Distance from the health
facility (minute)

< 30 minutes  232(81.12)        252 (84.28)

≥30 minutes         54(18.88)        47(15.72)

Means of transportation to
health facilities

by car           116(40.56) 128(42.81)

Walking on foot 170(59.44) 171(57.19)

Place of ANC visit Gov’t hospital              4 (1.40)        4(1.34)

health center  269 (94.06                 282(94.31)

Private hospital      7(2.45)         10(3.34)

Private clinic      3(1.05)         1(0.33)

Marie stops 3(1.05)         2(0.67)

place of delivery health institution   282(98.60)        290 (96.99)  

out of health
institution 

4(1.40)         9(3.01)

Reason for not delivering
in health facility 

Shifting of human
resource to covid-19    
       

0  1(11.11)

Shifting of medical
supplies to covid-19      
  

0 1(11.11)

Closures of health
facilities due to covid-
19

0 3(33.33)

  Other*            0 4(44.44)

Start PNC service within 48
hr. after delivery

Yes        160(55.94)        140(46.82)

No         126(44.06)        159(53.18)

Number   of PNC visit 0 70(24.48) 56(18.73)

     1-2 99(34.62) 114(38.13)

3 and above 117(40.91) 129(43.14)

Reason for missing PNC
service

Shifting human
resources to covid-19

0 4(7.14)
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prevention 

Shifting budget to
covid-19 prevention      
     

0 4(7.14)

Shifting medical
supplies to covid-19
prevention           

0 2(3.57)

lockdown            0 17(30.36)

Closures of health
facilities due to covid-
19      

0 19(33.93)  

Other**           0 10(17.86)

Place of PNC service Government hospital  
  

5(2.31)      10(4.12)

health center         197(91.20) 224(92.18)

Private hospital     8(3.70) 9(3.70)

Private clinic  6(2.78) 0 

Frequency of visit by
health care provider
immediately after birth

Every 15 minutes   117(41.20)        81(27.65)

Every 30 Minute   73(25.70)        71(24.23)

Every one hour    55 (19.37)       57(19.45)

two hour and above 39 (13.73)       84(28.67)

Reasons for the less
frequent visit by health
care providers

Shortage of health care providers  
              

2 (5.26)  17(20.24)

Health care providers were busy    
       

  22(57.89) 38(45.24)

Health care providers negligence 10(26.32)   24(28.57)

Other***    5(1.75) 5(5.95)

Time spent in health
facility after delivery 

≥24 Hour        177(62.32)        156
(53.24)

<24 Hour  107(37.68)        137(46.76)

Reasons for staying less
than 24 hours

Shortage of beds           52(48.60)   62(45.26)

Shortage of health care providers 3(2.80) 6(4.38)

Others****          52 (48.60) 69(50.36)

Receive appropriate care Yes 259(90.56) 218(72.91)
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No 27(9.44) 81(27.09)

Reasons for not getting
appropriate care

       

Fear of covid-19 health care
providers           

0 42(51.85)

Shortage of medical supplies        
  

7(25.93) 21(25.93)

Shortage of health care providers  
        

12(44.44) 18(22.22)

Other*****          8(29.63) 0

*The labor was emergent** I did not think it was necessary, I was lost my child, they did not give me an
appointment, to do what? already I give birth safely.  *** there was covid 19, I was healthy, they fear covid
19, **** I was healthy, there was covid-19, �nancial problem, referral to hospital, stillbirth, *****they sit and
talk, discrimination, negligence, they give me wrong medication and they were busy with social media. 

Obstetrics characteristics of the participants
More than three-fourth (81.82%) of women booked for ANC service before and 86.29% of the women
booked for ANC service during the covid-19 pandemic were planned/wanted to deliver their child.
Additionally, 80.07% of the women who received maternal health care service before covid-19 and 72.58%
of the women who received maternal health care service during the covid-19 pandemic starts their �rst
ANC service before the 16 weeks of pregnancy. And most,72.03% and 63.55% of the women booked
before and during the covid-19 pandemic respectively were informed when to return for PNC service. The
majority of the women, 61.89% of women booked for ANC before, and 72.58% of women booked for ANC
during the covid-19 pandemic, were not prepared to deliver their child (Table 3).

Table 3:Obstetrics characteristics of women who gave birth in the past two years before and during the
COVID-19 pandemic in Addis Ababa,2021
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Variable  Category                       Frequency (%)

Before covid-19 During
covid-19

Pre-pregnancy
utilization of
contraception

Yes          202(70.63)        190(63.55)

No         84(29.37)        109
(36.45)

Type of
contraception 

Pills    42(20.79)        49(25.79)  
    

Implants  67(33.17)        47(24.74)

IUCD            7(3.47)         11(5.79)

Depo 86(42.57)        83(43.68)

Total number of
pregnancies
(Gravidity)

1        103(36.01)        128
(42.81)

2-3         153(53.50)        145(48.49)

4 and above  30(10.49)        26(8.70)

Total number live of
births (Parity)

0            2(0.70)         5(1.67)  

1          110(38.46)        129(43.14)

2-3          151(52.80)        141
(47.16)

4 and above  23(8.04)         24 (8.03)  

Number of children 

     currently alive

      0            2(0.70)         5 (1.67)

      1  110(38.46)        129
(43.14)

2-4          173(60.49)        141(47.16)

5 and above       1 (0.35)        24(8.03)

Had
Planned/wanted
current pregnancy 

Yes                    234(81.82)        258
(86.29)  

     No           52(18.18)        41(13.71)

Time to be pregnant I want to stay     40(76.92)        35(85.37)

I did not want   12(23.08)        6 (14.63)

Gestational age at
�rst ANC visit
(weeks.)

at and before 16 weeks  229(80.07)        217
(72.58)

during 16weeks  57(19.93)        82(27.42)
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Number   of ANC
visit

 <4 times  67(23.43)        119
(39.80) 

≥4times  219(76.57)        180(60.20)

Reason for missing
ANC visit

Shifting of medical supplies to
covid-

0 3(2.52)

Cancellation of regular ANC
appointment

0 46(38.66)

Lockdown 0 44(36.97)

Others* 0 26(21.85)

 

Mode of delivery

SVD             228(79.72)        223(74.58)

CS        54(18.88)        69(23.08)

Instrumental   4(1.40)         7(2.34)

  History of pregnancy-related
complications

Yes       102
(35.66)      

104
(34.78)

  No        184(64.34)
      

195(65.22)

   

 

Complications

Abortion     25(24.51)  
    

24(23.08)

  still birth     7 (6.86)    
  

9(8.65)

  Obstetric bleeding (APH/PPH)   2(1.96)      
 

3(2.88)

  Birth by operation        51(50.00)  
    

57(54.81)

  pregnancy related Diabetes   7(6.86)      
 

3(2.88)

  Preeclampsia/Eclampsia     10(9.80)  
     

8(7.69)

  Knowing postpartum danger
sign 

   Yes   
177(61.89)
      

167(55.85)

    No  109(38.11)
      

132
(44.15)

   

Type danger signs?

Vaginal bleeding   113(63.84)
      

103(61.68)

  Increased body temp (fever)  25(14.12)  
    

27(16.17)

  Offensive vaginal Discharge  39(22.03)   33(19.76)  
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  Other’s**                  4(2.40)

  Information about PNC checkup Yes         206(72.03)
      

190
(63.55)

    No             80(27.97)  
    

109(36.45)
 

  Birth preparedness and
complication readiness

Not well prepared  177(61.89) 217(72.58)

  Well prepared  109(38.11) 82(27.42)

 * I was afraid of covid 19, closure of health facility due to covid-19, I did not know I was pregnant, I was
busy at work ** body tremor, foot swelling, infection, swelling of the foot.

Knowledge, Attitude, and Fear about COVID-19
Among women booked for ANC service during the covid-19 pandemic, more than half (51.84%) of the
participants did not know about the covid-19 pandemic. And more than half (52.17%) of the participants
have a favorable attitude towards the covid-19 pandemic. additionally, more than half (57.53%) of the
women booked for ANC were fearful (Table 4).

Table 4:COVID-19 related Knowledge, Attitude and Fear of women who gave birth in the past two years
before and during the COVID-19 pandemic in Addis Ababa,2021

Variable  Category  Frequency(n=299)  Percentage 

Knowledge   Un- knowledgeable         155      51.84       

Knowledgeable 144        48.16

Attitude Un-favorable         143        47.83

favorable  156        52.17

Fear not fearful          127        42.47

fearful        172        57.53

The dropout rate of continuum maternal healthcare services
 Among women booked for ANC before covid-19 58.39% (95% CI: 52.56-64.00) dropped out from the
continuum of maternal healthcare. but 41.61% (95% CI: 35.99-47.44) completed their recommended
maternal health care service. Likewise, among women booked for ANC service during the covid 19
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pandemics 73.24% (95% CI: 67.91-77.98) dropped out from the continuum of maternal healthcare.
However, 26.76% (22.01-32.09) completed their recommended maternal health care service (Figure 2).

Factors associated with the dropout rate of the COMHC
Factors Associated with the dropout rate of the COMHC before the COVID-19

Bivariable and multivariable logistic regression analyses were �tted to identify factors associated with
the dropout rate of the continuum of maternal health care service.  Hence, information about maternal
health care services, means of transportation to health facilities, pre-pregnancy utilization of
contraception, planned-ness/wanted-ness of current pregnancy, birth preparedness and complication
readiness, knowing postpartum danger signs, and informed about PNC checkup was found variables with
p-value <0.2 in bivariable logistic regression and candidate for multivariable logistic regression. 

Likewise, planned-ness/wanted-ness of current pregnancy, knowing postpartum danger signs, and having
information about maternal health care services were factors signi�cantly associated with the dropout
rate of the continuum of maternal health care service in the multivariable logistic regression. 

Accordingly, women who had unwanted or unplanned pregnancies were 3 times (AOR= 3.35, 95% CI: 1.60-
7.04) more likely to discontinue from the continuum of maternal health care than those women who had
planned or wanted pregnancy.

The odds of dropout from the continuum of maternal healthcare were 1.79 times (AOR=1.79,95% CI: 1.03-
3.12) higher among women who did not know postpartum danger signs than their counterparts.

Simultaneously, the dropout rate of the continuum of maternal healthcare is almost two times (AOR=
1.85, 95% CI: 1.06-3.23) higher among women who had no Information About maternal health care
services than their counterparts (Table 5).

Table 5:Bivariable and Multivariable Logistic Regression Analyses of factors Associated with the dropout
rate of the continuum of maternal health care service among women who gave birth before the COVID-19
pandemic in Addis Ababa,2021

*Continuum of maternal healthcare, **crude odds ratio, ***adjusted odds ratio, ****signi�cant at P<0.05

Factors Associated with the dropout rate of the COMHC during the COVID-19

 Information about maternal health care services, receive appropriate care, knowledge about covid-19,
planned-ness/wanted-ness of current pregnancy, birth preparedness and complication readiness,
knowing postpartum danger signs, information about PNC checkup, and History of pregnancy-related
complications were variables which have P-value <0.2 on bivariable logistic regression. 

Comparably, on multivariable logistic regression being informed about PNC checkups, women receiving
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Variable  Category  COMHC* COR**
(95% CI)

AOR***
(95% CI)

complete Dropout

Informed About maternal health
care services

Yes        92         102 1 1

  No             27          65 2.17(1.28-
3.69)

1.85(1.06-
3.23) ****

Means of transportation to health
facilities

with car 59          57 1 1

Walking 60         110 1.90(1.17-
3.07)

1.67(0.99-
2.80)

Pre-pregnancy 

utilization of contraception

Yes          90         112 1 1

No         29          55 1.52(0.89-
2.59)

1.33(0.75-
2.34)

Had planned/wanted current
pregnancy 

Yes               108         126 1 1

  No              11          41 3.19(1.57-
6.52)

3.35(1.60-
7.04) ****

Birth preparedness and
complication readiness     

Not well
prepared 

65         112 1 1

Well
prepared 

54          55 0.59(0.36-
0.96)

0.87(0.51-
1.48)

Knowing postpartum danger signs    Yes    85        
   

92 1 1

  No  34          75 2.04(1.23-
3.36)

1.79(1.03-
3.12) ****

Informed about PNC checkup Yes         92         114 1 1

  No             27          53 1.58(0.92-
2.71)

1.26(0.69-
2.29)

appropriate care, having information about maternal health care services, birth preparedness, and
complication readiness, and experience of pregnancy-related complications were signi�cantly associated
with a dropout from the continuum of maternal Health care. 

Women who had no a history of pregnancy-related complications had 2 times (AOR=2.07, 95% CI: 1.17-
3.68) more chance to discontinue from the continuum of maternal health care service than their
counterparts.  

Likewise, the odds of drop out of the continuum of maternal health care is 2 times (AOR =1.88, 95% CI:
1.01-3.50) higher among women who had not been informed about PNC checkups than those who had
been informed about PNC checkup. 
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In addition to this, women who perceive they did not receive appropriate care had 4 times (AOR = 3.92,
95% CI: 1.84-8.37) increased chance of dropout from the continuum of maternal health care than those
who perceive they receive appropriate maternal healthcare service.

Similarly, women who had information about maternal health care services were 2.57 times (AOR=2.57,
95% CI: 1.28-5.16) more likely to discontinue the continuum of maternal health care than women who
had not information about maternal health care services.

This study also shows that the likelihood of dropout from the continuum of maternal healthcare
decreased by 53% (AOR=0.47, 95% CI: 0.26-0.86) among women well prepared for birth and complication
than those women who did not have birth preparedness and complication readiness (Table 6).

Table 6: Bivariable and Multivariable Logistic Regression Analyses of factors Associated with the dropout
rate of the continuum of maternal health care service among women who gave birth during the COVID-19
pandemic in Addis Ababa,2021
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Variable  Category  COMHC* COR**
(95% CI)

AOR***
(95% CI)

Complete Dropout

Informed About maternal
health care services

Yes          67            143 1 1

  No             13          76 2.74(1.42-
5.28)

2.57(1.28-
5.16) ****

Receive appropriate care yes            70         148 1 1

No           10         71 3.36(1.63-
6.90)

3.92(1.84-
8.37) ****

Knowledge about covid-19  Un-
knowledgeable
       

48         112 1 1

Knowledgeable 32         107 1.43(0.85-
2.41)

1.43(0.81-
2.51)

Planned/wanted current
pregnancy 

Yes               74         184 1 1

  No              6          35 2.35(0.95-
5.81)

1.84
(0.69-
4.95)

Birth preparedness and
complication readiness  

Not well
prepared 

48         169 1 1

Well prepared  32          50 0.44(0.26-
0.76)

0.47(0.26-
0.86) ****

Knowing postpartum
danger sign

   Yes  51         116 1 1

  No  29         103 1.56(0.92-
2.65)

1.13(0.63-
2.02)

Information about PNC
checkup

Yes         60         130 1 1

  No             20         89 2.05(1.10-
3.64)

1.88(1.01-
3.50) ****

History of pregnancy-related
complications

Yes       36          68 1 1

No        44  151 1.82(1.07-
3.07)

2.07(1.17-
3.68) ****

*Continuum of maternal healthcare, **crude odds ratio, ***adjusted odds ratio, ***signi�cant at P<0.05

Discussion
This study was aimed to determine and compare the dropout rate of the continuum of maternal
healthcare service before and during the covid-19 pandemic and associated factors of the dropout rate of
the continuum of maternal healthcare service among women who gave birth in the last two years.
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The dropout rate of the continuum of maternal healthcare was 58.39% (95% CI: 52.56-64.00) and 73.24%
(95% CI: 67.91-77.98) among women booked for ANC service before and during the covid-19 pandemic,
respectively.

This result disclosed that the dropout rate of continuum maternal healthcare service among women
booked for ANC service during the covid-19 pandemic exceeds the dropout rate from the continuum of
maternal healthcare care service among women booked for ANC service before the covid-19 pandemic.
The exceedance of dropout rate of the continuum of maternal healthcare during the covid-19 pandemic
might be due to the big challenges that covid-19 posed on maternal healthcare service: fear of women
contracting the virus and transmitting to their unborn child, women’s fear of social seclusion after visiting
health institution during the pandemic, closure of health facilities because of covid-19 (changed to covid-
19 quarantine centers), the lockdown, and cancellation of service might increase the dropout rate of the
continuum of maternal health care during the pandemic [7, 33–38].

The dropout rate of the continuum of maternal health care both before and during the covid-19 pandemic
is lower compared to other elsewhere studies in India 81% [5], Ratanakiri, Cambodia 95% [39], Lao PDR
93.2% [40], Bangladesh 88% [41], Ghana 92% [42], Ethiopia 90.1% [43], Northwest Ethiopia 78.4%[27], west
Gojjam zone, Ethiopia 87.9%[12], Pakistan [44] and Gamo zone, Ethiopia 90.3% [14]. The possible
explanation of this discrepancy could be the variation in socio-demographic characteristics like the place
of residence of the participant where most of the aforementioned studies incorporated rural inhabitants,
Variation in the educational status of the participant. For instance, unlike in this study, most (68.2%) of
the participants in a study conducted in Ratanakiri, Cambodia was not able to read and write.

However, results from other studies were consistent with �ndings from before the covid-19 pandemic but
lower from the during covid-19 pandemic Nepal 59% [45], Enemay District, Ethiopia 55% [46]. This
disagreement might be due to the covid-19 pandemic and time gap.

On the other hand, our �ndings from both before and during the covid-19 pandemic were higher than
studies done in Cambodia 40% [47], Kaski District, Nepal 25% [1], and Debre Markos town 32.2% [48],
Motta town, Ethiopia 53% [15]. One possible explanation for the variation in the dropout rate could be
socio-demographic variability like the educational status of the participants. Consequently, the majority
of (67.5%) women in Nepal attend secondary education whereas in this study below 28.09% of the
participant from both before and during the covid-19 pandemic attained secondary education. Likewise,
the disagreement with the study in Debre Markos may be due to the difference in operationalizing the
dropout rate. Unlike this study, the study in Debre Markos considers dropout from the maternity
continuum of care when a woman had at least one visit of ANC but didn’t use skilled birth attendant
(SBA) and/or postnatal care.

Among women booked for ANC service before the covid-19 pandemic, planned-ness/wanted-ness of
current pregnancy, knowledge of postpartum danger signs, and information about maternal health care
services were factors signi�cantly associated with the dropout rate of the continuum of maternal health
care service.
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Accordingly, women who had unwanted or unplanned pregnancies were 3 times more likely to
discontinue from COMHC than those women who had planned or wanted pregnancy. This was in
agreement with other studies [14, 41, 49]. The possible reason for this could be Such women may initially
deny their pregnancies and fail to start their maternal health care service as early [12, 14, 50]. Likewise,
the women who wanted and planned pregnancy could be in need to have healthy outcomes this could
increase their maternal health care service utilization.

The odds of the dropout rate of the continuum of maternal healthcare service were 1.79 times higher for
women who do not know postpartum danger signs than women who know postpartum danger signs.
This is consistent with a study conducted in other places [51, 52]. The possible explanation for this could
be women who know postpartum complications could be motivated to have postpartum care [53].

Simultaneously, the dropout rate of the continuum of maternal healthcare is almost two times higher
among women who had no Information About maternal health care services than their counterparts. This
is in agreement with the study conducted in rural villages of Sindh, Pakistan [44]. The possible
explanation for this might be women who have information had a better understanding of pregnancy,
delivery, and postpartum complications. It may also increase the knowledge and attitude towards a
continuum of maternal healthcare and this may motivate their attachment to maternity service utilization
[54].

This study revealed that being informed about PNC checkups, not receiving appropriate care, information
about maternal health care services, birth preparedness, and complication readiness, and experience of
pregnancy-related complications have signi�cantly associated with the dropout rate of COMHC during
the covid-19 pandemic.

Women who had a history of pregnancy-related complications had 2 times more chances to discontinue
from the continuum of maternal health care service than their counterparts. This is in line with other
studies [15, 51, 55, 56]. The possible explanation for this might be women who have a history of
pregnancy-related complications may know the risks associated with pregnancy. It might also be due to
the increased contact rate of women to health professionals.

Comparably, the odds of the dropout rate of the continuum of maternal health care were 2 times higher
among women who had not been informed about PNC checkups than who had been informed about PNC
checkups. This is highly supported by a study done in Kaski District, Nepal, South Ethiopia, and Tigray [1,
49, 53, 57]. The possible explanation for this may be women who have been informed about PNC
checkup may stress the necessity of a PNC visit plus might be reinforced positively to have a PNC visit.

In addition to this, women who perceive they did not receive appropriate care were 4 times increased
chance of dropout from the continuum of maternal health care than those who perceive they receive
appropriate maternal healthcare service. this is in line with other studies [38, 44]. The possible
explanation for this could be women who did not satisfy with their previous level of maternity service
may fail to pursue their maternity health care service during the covid-19 pandemic.
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Similarly, women who had Information About maternal health care services were 2.57 times more likely to
discontinue from the continuum of maternal health care than women who had no information. This is in
line with the study conducted in Pakistan [44]. The possible explanation for this might be the women who
have information have a better understanding of pregnancy, delivery, and postpartum complications. It
may also increase the knowledge and attitude towards a continuum of maternal healthcare. And this may
motivate their attachment to maternity service utilization [54].

This study also shows that the likelihood of dropout from the continuum of maternal healthcare
decreased by 53% among women well prepared for birth and complication than those women who did
not have Birth preparedness and complication readiness. This �nding is comparable with the result of
other studies [13, 14]. The possible explanation for this could be women well prepared for birth and
complication have high institutional delivery care status [56, 58]. And those who deliver in health
institutions have a high PNC service utilization [52, 59–61].

Limitation of the study
Some limitation of this study was that the data were collected based on women’s self-report. This might
lead to recall bias and social desirability bias. Besides, the cross-sectional nature of the study does not
display a causal relationship.

Conclusion
In this study, nearly three fourth of women during the covid-19 pandemic dropped out from the continuum
of maternal health care service. Similarly, more than half of the women before the covid-19 pandemic
dropped out from the continuum of maternal health care service. in Addis Ababa, Ethiopia

Among women booked for ANC service before the covid-19 pandemic in Ethiopia, wanted-ness/ planned-
ness of current pregnancy, knowing postpartum danger signs, and information About maternal health
care service were factors associated with the dropout rate of the continuum of maternal healthcare
service.

Comparably, information about PNC checkups, receive appropriate care, Information About maternal
health care services, history of pregnancy-related complications, and birth preparedness and
complication readiness were factors associated with the dropout rate of the continuum of maternal
healthcare service during the covid-19 pandemic. It is important to draw policies to make service delivery
modi�cations to alleviate the challenges of the covid-19 pandemic on maternal healthcare service
utilization. Additionally, providing timely and detailed information about the continuum of maternal
healthcare service and the pandemic is very mandatory to increase women’s awareness about maternal
healthcare services, to reduce unplanned pregnancy which is hindering factor for maternal healthcare
service utilization.
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Figures

Figure 1

Schematic presentation of the sampling procedure for the study conducted among women who gave
birth in the last two years in Addis Ababa, Ethiopia, 2021 Key: W=Wereda, T=Total
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Figure 2

The dropout rate of a continuum of maternal Health care before and during the COVID-19 pandemic
among women who gave birth in the last two years in Addis Ababa,2021 (n=585)


