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Abstract 3 

Introduction: Antenatal care (ANC) is an umbrella term used to describe medical care and 4 

procedures that are carried out for pregnant women. Data on the number of antenatal care visits 5 

can help policymakers to show the gap in service provision. So, the paper determines associated 6 

factors of the number of antenatal care visits among women who gave birth in the last five years 7 

in rural Ethiopia. 8 

Methods: Total weighted sample of 6611 women who gave birth in the 5 years preceding the 9 

survey were included from the nationally representative 2016 Ethiopian Demographic and Health 10 

Survey. We used multi-level negative binomial regression analysis to consider the hierarchal 11 

nature of the data. In the multivariable analysis, variables with a p-value < 0.05 were considered 12 

to be significantly associated with the number of antenatal care visits.  13 

Results: Overall, 27.3% (95% CI: 14.63, 15.76) of women had  at least four antenatal care visits 14 

during their pregnancy in rural Ethiopia. Age group 25-29 years (adjusted incidence rate ratio 15 

(AIRR)=1.13,95% CI:1.02,1.26), household rich wealth status (AIRR=1.17, 95% CI:1.04,1.31), 16 

women’s educational status (primary, AIRR=1.19,95% CI:1.08,1.32; Secondary, AIRR= 17 

1.30,95% CI:1.08,1.55; above secondary, AIRR=1.35, 95%CI:1.07,1.71), partner educational 18 

status (primary, AIRR=1.16, 95%CI:1.05,1.28; secondary, AIRR=1.22,95% CI:1.08,1.38), and 19 

autonomy to decision to their care (AIRR=1.25,95%CI:1.10,1.42) were positively associated 20 

individual-level factors with number of antenatal care visits whereas having a  birth order of five 21 

or more  (AIRR=0.80,95% CI: 0.69,0.94) was a negatively associated factor with number of 22 

antenatal care visits. Among community-level variables; being in higher community level literacy 23 

(AIRR=1.35, 95% CI: 1.14, 1.59) and higher poverty level (AIRR=0.77, 95% CI: 0.64, 0.92) were 24 

significantly associated factors with the number of antenatal care visits.  25 

Conclusions and recommendations: The level of antenatal care visits in rural areas was low. Age 26 

of women, wealth status, women's educational status, partner educational status, autonomy to 27 

decision making in health care, and birth order were the most important associated factors with the 28 

number of antenatal care visits. Furthermore, poverty and literacy are also important determinants 29 

at the community level. Addressing economic and educational interventions for rural women 30 

should be given the top priority. 31 

Keywords: Antenatal care, Women, Rural Ethiopia, Multilevel Negative Binomial count analysis 32 
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Introduction  34 

Antenatal care (ANC) is an umbrella term that describes medical care and procedures that are 35 

carried out for pregnant women (1). It is the health care delivery that is given to pregnant women 36 

throughout their pregnancy. Services during ANC visit aimed at detecting the already existing 37 

problems and/or problems that might be developed during pregnancy, which may affect the 38 

pregnant woman and/or her unborn child (2). Screening tests, diagnostic procedures,  and 39 

prophylactic treatments are the services provided to pregnant women based on identified problems 40 

and risk factors (3). 41 

The World Health Organization (WHO) recommends all pregnant women and newborns get 42 

quality care. Recommended activities to assure the quality of care are; nutritional interventions, 43 

maternal and fetal assessment, preventive measures, interventions for common physiological 44 

conditions, and health systems interventions (4). By implementing timely and proper evidence-45 

based practice, ANC can save lives. Remarkably, ANC also helps to communicate and help 46 

women, families, and communities in a dangerous situation in a woman’s life (5). 47 

Antenatal care services utilization is one of the most important health services in combating 48 

morbidity and mortality among pregnant mothers and the utilization of appropriate and 49 

recommended antenatal care services supports safe maternity and delivery which finally improved 50 

maternal and child health (6). 51 

Many efforts have been done to assess the evolution in coverage of antenatal care in developing 52 

countries which focused on issues like the number of visits, the timing of visits, and the 53 

characteristics of users and non-users of antenatal care (7). 54 



The number of antenatal care services is determined by socio-demographic characteristics and 55 

contextual causes. Regarding individual factors, higher educational status, older age, and higher-56 

income were positively associated with the number of antenatal care visits. Fewer antenatal care 57 

visits were associated with parity, gestational age at delivery, time of initiation of ANC, and 58 

medical risks during the pregnancy. Concerning contextual factors; distance from a health facility, 59 

service waiting time, and client welcomed appreciation were associated with ANC services 60 

utilization. Besides, women’s knowledge regarding ANC, the presence of electricity in 61 

households, and housing conditions were associated with ANC services utilization(8,9,18–62 

27,10,28–32,11–17).  63 

Even though antenatal care is crucial, the information in rural areas of Ethiopia is still very limited 64 

due to different factors.  Little is known about factors affecting the number of antenatal care visits 65 

in rural Ethiopia. Thus, a detailed investigation of the factors affecting the number of ANC service 66 

utilization is crucial. That is why this study was conducted to analyze the number of ANC visits 67 

and determinants among women who gave birth in the last five years preceding the survey in rural 68 

Ethiopia. Besides, this study valuable information on count data models. 69 

 70 

 71 

 72 

 73 
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Methods 76 

Study area and data source  77 

The study was conducted in Ethiopia, which is located in the horn of Africa, lies between 30 and 78 

150 North latitudes and 330 and 480 East longitudes. We used the EDHS 2016 dataset which was 79 

conducted by the Central Statistical Agency (33) in collaboration with the Federal Ministry of 80 

Health (FMoH) and the Ethiopian Public Health Institute (EPHI). The Ethiopian DHS is conducted 81 

every 5 years to assess population and health-related indicators of the country. Data were obtained 82 

from the DHS website (URL: www.dhsprogram.com) after contacting them via email through 83 

personal accounts and justifying the reason for requesting it.  84 

Population and sampling procedure 85 

The study was conducted using nationally representative data from the 2016 Ethiopian 86 

Demographic and Health Survey. The current study used 443 EAs from 645 EDHS EAs or clusters 87 

as identified by the 2007 Ethiopia Population census. A stratified two-stage sampling procedure 88 

was employed to identify households from all eligible rural households within each cluster The 89 

source population were all women of reproductive age who gave birth within five years before the 90 

survey in rural Ethiopia. The study population included women of reproductive age who gave birth 91 

within five years before the survey in the households located in the primary sampling units (PSUs) 92 

that are in the 443 Enumeration areas sampled in the first stage.   93 

Variables 94 

The outcome variable was the number of ANC visits each participant had in the last pregnancy. 95 

Individual (woman), household, community, and regional level variables have been considered as 96 

explanatory variables. The individual-level explanatory variables included education status of the 97 

http://URL:%20www.dhsprogram.com


women and their husbands, age of the women, the autonomy of the women to healthcare issues, 98 

women’s and husbands’ occupational status, birth order of a child, and household wealth status 99 

whereas community-level variables were regional settings, community-level poverty, and literacy. 100 

Data processing and analysis  101 

The data were cleaned using STATA version 16.0 software. The analysis was conducted after 102 

sample weights were applied for complex sampling procedures. The characteristics of the study 103 

participants were described using frequencies and percentages. 104 

Let Yij represent the number of ANC visits of the ith women living in the jth cluster, and the vector 105 

Xij the corresponding values of the independent variables. Assuming independent women who are 106 

on ANC visits, Poisson regression and negative binomial regression models are specified as:  107 log( 𝜇𝑖𝑗) = 𝛽0 + 𝛽𝑋𝑖𝑗 108 

Where  𝜇𝑖𝑗 is the expected number of ANC visits as a function of independent variables, 𝛽0 the 109 

overall intercept, and 𝛽 the vector of regression coefficients. The assumed distribution of number 110 

of ANC visits are the difference between the Poisson regression (PR) and the negative binomial 111 

regression model (NBR). In PR, the outcome variable is assumed to follow a Poisson distribution 112 

with 𝐸(𝑦𝑖𝑗) = 𝜇𝑖𝑗 = v𝑎𝑟(𝑦𝑖𝑗), while in NBR, it is assumed to follow a negative binomial 113 

distribution with E(𝑦𝑖𝑗) = 𝜇𝑖𝑗  and  var(𝑦𝑖𝑗)=𝜃𝜇𝑖𝑗, where θ is the shape parameter that controls the 114 

variance. When θ =1, the NBR model becomes PR model without over-dispersion. 115 

When the assumptions of independence are violated in clustered data, using  PR and NBR models 116 

could lead to biased estimates and misinterpretation of the results (34). The best way to consider 117 

the non-independence of observations is to use multilevel models. The use of a multilevel 118 

modeling strategy accommodates the clustered or hierarchical nature of the EDHS data and adjusts 119 



standard errors of the estimated coefficients for ICC. A simple multilevel  PR/NBR model is 120 

obtained by incorporating cluster-specific random effects in the standard PR/NBR model: 121 

log(𝜇𝐼𝐽) = (𝛽0 + 𝑏0𝑗) + 𝛽𝑋𝑖𝑗 122 

Where 𝑏0𝑗 denotes the random intercepts at cluster level and are assumed to follow a normal 123 

distribution with constant variance. Therefore, the multilevel PR and NBR models are preferred to 124 

model the data(35). 125 

The random effects (variation of effects) were estimated by intracluster correlation coefficient 126 

(ICC) (variance partition coefficient) and the percentage change in variance (PCV). The ICC 127 

explains the cluster variability whereas PCV measures the total variation due to factors at the 128 

community and individual levels. The ICC and PCV were determined using the following 129 

formulas: 130 𝐼𝐶𝐶 =  the variance of the null model (variance of the null model + 3.29)⁄  131 

132 

𝑃𝐶𝑉 =  (variance of the initial model − variance of the model with more terms)the variance of the initial model ∗ 100 133 

A multilevel model provides correct parameter estimates by adjusting the biases introduced from 134 

clustering to give correct SEs. Thus, it produces correct confidence interval and significance 135 

tests(36).  136 

The goodness of fit statistics by Pearson Chi-square of Poisson regression analysis was conducted 137 

to show whether over-dispersion is present or not. If the observed value of the Pearson Chi-square 138 

statistic divided by the degrees of freedom is higher than one, the mentioned goodness of statistics 139 

represents over-dispersion in the data set. 140 

 141 



Operational definitions 142 

Number of Antenatal care visit: Is the number of health care visit of women who gave birth five 143 

years preceding the survey, information was recorded for the last birth.  144 

 Community women’s literacy: categorized into two as a higher proportion of women’s literacy 145 

within the cluster and a lower proportion of women's literacy based on the median value. The 146 

aggregate of individual women’s ability to read-only parts of a sentence, able to read the whole 147 

sentence, and no card with required language can show the overall literacy status of women within 148 

the cluster.  149 

Community-level poverty: categorized into two as a higher proportion of poorest and poorer 150 

households within the cluster and lower poorest and poorer households based on the median value. 151 

The aggregate of individual women from the poorest and poorer households can show the overall 152 

community-level poverty of women within the cluster.  153 

 154 

 155 

 156 

 157 

 158 

 159 

 160 
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Results 163 

Socio-demographic characteristics of respondents 164 

The total number of women was 6611 with mean (±SD) ages of 29.7 (±7.4) years. About 3,219 165 

(48.7%) mothers were in the age of 30-45 years. Approximately 70% of women and were non-166 

educated with 224(3.4%) secondary and above the secondary school. Almost all (>94%) of women 167 

were married. About 2,916 (44.1%) of women were from the Oromia region and 2,596(39.3%) 168 

women were Muslim religion followers. Moreover, 3,681(55.7%) of the women had no work. 169 

Regarding wealth status, nearly half (49.1%) of the women were from poor or poorest households 170 

whereas, 1,803(27.2%) belonged to rich and richest households during the five years preceding the 171 

survey (Table 1). 172 

Community-level, maternal, and health service-related characteristics  173 

Approximately 74.0% of women had autonomy for the decision of health care, 4,240 (64.1%) of 174 

them had big problems in distance to the health facility. Regarding birth order, 2,037 (30.8%) 175 

women had a child with above five birth order whereas, 1,099(16.6%) had first birth order child 176 

(Table 2). 177 

Number of ANC visits during pregnancy 178 

The median and mode of the frequency of antenatal care visits were 2 and 0 among mothers who 179 

gave birth within the last five years respectively. Overall, 58.8% (95%CI: 57.6, 59.9) of women 180 

had at least one ANC visit during their pregnancy and only 27.3% (95% CI: 14.63, 15.76) of 181 

women had at least four times ANC visits during their pregnancy in rural Ethiopia (Fig1).  182 

 183 

 184 



Factors associated with Number of Antenatal care Visits 185 

About 10.7% of the number of antenatal care visits during pregnancy in clusters was explained in 186 

the null model. The Percent change variation in the final model showed that about 74.9% of the 187 

total variability in the number of antenatal care visits was explained (Table3). 188 

The multilevel negative binomial regression model analysis of individual factors that had a 189 

significant association with the number of antenatal care visits was age, educational status of 190 

women, educational status of the husband, occupational status of the women, household wealth, 191 

women’s decision-making power on their healthcare issues, and birth order of child whereas, 192 

community-level literacy, and poverty determine the number of antenatal care visits (Table 4).  193 

Women with the age range of 25 to 29 years had 13% more antenatal visits compared with women 194 

age 15-24 years (IRR: 1.13, 95% CI: 1.02–1.26). Women who were attending primary, secondary, 195 

and above secondary education had more antenatal care visits compared with women who had no 196 

educational status (primary education; IRR: 1.16, (95% CI: 1.05, 1.28), secondary IRR: 1.22, (95% 197 

CI: 1.08, 1.38), and above IRR: 1.35, (95% CI: 1.07, 1.71)). Partner with primary education and 198 

secondary had 16% and 22% more antenatal visits compared with a partner who had no educational 199 

status (IRR: 1.16, (95% CI: 1.05, 1.28) and IRR: 1.22, (95% CI: 1.08, 1.38), respectively). Women 200 

from richer households had 17% more antenatal care visits compared with women from poorer 201 

households (IRR: 1.17, (95% CI: 1.04, 1.31). Women who had the decision-making power to their 202 

health care were 25% more antenatal care visits (IRR: 1.25, (95% CI: 1.10, 1.42). On the other 203 

hand, women who had a higher birth order child had lower antenatal care visits compared to 204 

women who had first order child (IRR: 0.80, (95%CI: 0.69, 0.94). 205 

Furthermore, community-level variables were significantly associated with the number of 206 

antenatal care visits after controlling the possible confounding by multivariate analysis. Women 207 



from higher literacy level communities had 35% higher antenatal care visits (IRR: 1.35, (95%CI: 208 

1.14, 1.59) whereas women from the higher poverty level community had 23% lower antenatal 209 

care visits (IRR: 0.77 (95%CI: 0.64, 0.92) (Table3).  210 

 211 

 212 

 213 
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Discussion 231 

Antenatal care is an indicator to measure the efficiency of maternal care utilization. It helps in 232 

preventing adverse pregnancy outcomes when provided early in the pregnancy and continued 233 

through delivery. Identification of problems in pregnancy results in early referrals for women with 234 

complications; this is particularly true in Ethiopia, where three-quarters of the population live in 235 

rural areas. So as this study focused on determinants of the number of Antenatal care visits in rural 236 

Ethiopia using the multilevel negative binomial analysis to estimate individual, household, 237 

community-level factors. 238 

The current study estimated that 27.3% of pregnant women in rural Ethiopia have been received 239 

at least four ANC during their pregnancy. It showed an improvement as compared to the 2011 data 240 

which was a 47% increase(37). This increment might be due to awareness creation activities, health 241 

promotion, and an increase in the number of health institutions and health care providers in rural 242 

areas(38). 243 

In this study, individual-level and community-level factors were responsible for around 75% of 244 

the difference in the frequency of ANC visits during pregnancy in rural Ethiopia. After adjusting 245 

all factors, the frequency of ANC visits was higher among those pregnant mothers in the age range 246 

of 25 to 29 years, higher educational status of women and their partner, highest wealth quintile, 247 

women who had the autonomy to decide their health care, and community level literacy. However, 248 

women who had a higher birth order child and women from low socioeconomic status of the 249 

community had a lower frequency of ANC visits.  250 

The current study showed that women who were in the age group of 25-29 years were 13 251 

percentage points more likely to visit health institutions for ANC services compared with those 252 

who were in the age group of 15-24 years. This finding supports previous studies done in different 253 



countries(6,39,40) that showed the positive association between ANC visits and increased age of 254 

women. This might be due to health conditions and birth complications are higher in older women 255 

who tend to demand more visits. But it is not in line with studies done in metropolitan 256 

countries(10).  257 

The finding of the study also indicated that women who had primary, secondary, and above 258 

secondary educational attainment were 19, 30, and 35 percentage points more likely to use  ANC 259 

services as compared with those who had no education respectively. This finding is consistent with 260 

the study conducted in Ghana(6,31). The statistical relationship between the utilization of maternal 261 

health services and education is also well documented in a systematic review of 74 studies and 262 

Bangladesh(22,34). This indicates that the educational attainment of the women increases 263 

awareness of the need to access health services by frequent antenatal care visits. The primary and 264 

secondary educational status of the husband was also more likely to have a high frequency of ANC 265 

visits as compared to the non-educated husband. This finding supports that the high educational 266 

attainment of the husband influenced the frequency of ANC visits in sub-Saharan countries(22,34). 267 

This implied that educated partners may be more concerned with their pregnant wives and 268 

associated pregnancy complications. 269 

Furthermore, the multilevel negative binomial estimation indicates that the wealth status of the 270 

household had a positive and significant effect on the frequency of ANC visits. The result showed 271 

that pregnant women in the richer household were more likely to have frequent ANC visits relative 272 

to those in the poorest household. This finding agreed with a study conducted in different countries 273 

in the world(6,8,34). But, the positive association does not vary by urban-rural settings in these 274 

studies. Thus, the results suggested household wealth status could be an important variable for 275 

antenatal care utilization. This might be since having a low economic status would mean having 276 



less money for transportation towards the health facility for utilization of ANC service. Another 277 

possible explanation could be women who belong to rich families usually have proper education, 278 

access to mass media than from poorer families. 279 

Besides, the presence of women’s autonomy in their health care was related to more antenatal care 280 

visits. This indicates the importance of women’s empowerment, not only within the household but 281 

also in the community. Women empowerment leads to greater decision-making power concerning 282 

maternal health. Our findings are consistent with a previous research study conducted in 283 

Bangladesh(34), which revealed that women who decided about their medical care were more 284 

likely to receive professional antenatal care. 285 

The current finding also showed that the birth order of the child influences the number of antenatal 286 

care visits. Having higher birth order child was negatively and significantly associated with the 287 

number of ANC visits. This finding agreed with a study done in Ghana(6). This implies that 288 

mothers with more previous birth experiences demand lesser visits, all other things being equal. 289 

From community-level variables, literacy at the community level was a significant factor that 290 

determined the number of ANC visits. A high frequency of antenatal care visits was associated 291 

with literacy in a rural population. This result is in line with the study done in India(8). 292 

Strengths and limitations 293 

We used large population-based data with a large sample size, which is representative of all rural 294 

regions of Ethiopia. Furthermore, a count statistical analysis (multilevel Negative Binomial 295 

regression analysis) was applied for this study that allows the effects of each determinant on the 296 

frequency of ANC services efficiently. The novelty of this paper lies in the fact that we have 297 

modeled the determinants of the number of antenatal care services in rural Ethiopia using the most 298 

recent DHS. One significant point of departure of this study from previous studies on Ethiopia is 299 



the inclusion of only rural place of residence. Even though, the cross-sectional nature of the EDHS 300 

data, reports of this finding explained by incidence rate ratio. The temporal relationship could not 301 

be established based on these study findings. Ethiopian demographic and health surveys were 302 

questionnaire-based surveys and depend on the memory of the respondents, and as such, recall 303 

bias in the results might be a limitation for this study. 304 

Conclusion and recommendations 305 

The level of antenatal care visits among women who gave birth within the last five years before 306 

the survey was low in rural Ethiopia. Our results also indicate that wealth status, age, women and 307 

partner educational status, the decision-making power of women to their health care, community-308 

level poverty, and literacy are significant factors affecting the number of antenatal care in rural 309 

Ethiopia. Besides, birth order is inversely and significantly associated with the frequency of ANC 310 

visits. The findings of this report help policymakers and programmers to focus their programs and 311 

plan in rural parts of the country to enhance maternally and child health. Priority should be given 312 

to women and their partners of low educational status to get appropriate maternal and child health 313 

care service promotions. However, ANC service is provided for free, interventions have to be in 314 

place to improve the household wealth status since household wealth status still plays a major role 315 

in the frequency of ANC follow-up.  316 

 317 

 318 
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Figures

Figure 1

proportion of the number of antenatal care visits for women who gave birth within the last �ve years
preceding the survey in rural Ethiopia, EDHS 2016, 2020(N=6611).


