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Introduction

According to the World Health Organization (WHO), a tradi-
tional birth attendant (TBA) is defined as “a person who 
assists a mother during childbirth and who initially acquired 
her skills by delivering babies herself or through apprentice-
ship to other traditional birth attendants.”1 TBAs are commu-
nity-based health workers who assist women during childbirth. 
They often have cultural knowledge and experience, but they 
lack formal medical training.2 TBA is also described as a per-
son who assists the mother during childbirth, traditionally or 
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Abstract
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concern, and the distribution showed geo-spatial variations among the regions of the country. We recommend taking 
appropriate measures to alleviate the current problem by improving access to maternal healthcare services.
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culturally, without formal education or training about maternal 
care. The purpose of the interaction between TBAs and the 
women will be to provide traditional care during pregnancy, 
childbirth, and postpartum. TBAs have no formal training lev-
els; their involvement is mostly confined to childbirth, provid-
ing community-based maternal and newborn care with an 
emphasis on cultural traditions. The interactions between 
women and TBAs have individual variations.3 Maternal mor-
tality remains one of the most common public health chal-
lenges in the developing world.4 Previous studies indicated 
that about 99% of maternal deaths occur in low- and middle-
income countries. The highest burden of maternal mortality 
was observed in sub-Saharan African countries, estimated at 
as high as 198 per 1,000 live births.5,6 One of the preventable 
causes of maternal mortality was problems related to birth 
attendants, as identified in the previous studies.6,7 TBA utiliza-
tion is a harmful practice, and every mother should have 
skilled birth attendants at the health facility. During traditional 
birth assistance, mothers may be exposed to infection, unsafe 
abortion, newborn complications, obstetric emergencies, and 
postpartum hemorrhage. As a result, the mother may die at 
home because TBAs cannot manage such maternal and child 
cases. To some extent, TBAs may help with maternal health 
care during childbirth in rural communities in developing 
countries like Ethiopia, where they are considered birth attend-
ants by the community.8–10 Previous studies showed that most 
mothers usually prefer TBAs to skilled birth attendants. TBAs 
assist the mother during birth and after childbirth. Their assis-
tance depends on the cultural context, which varies from place 
to place and region to region across the country.9,11 According 
to previous studies, significant factors associated with preg-
nancy-related complications are friendly care from TBAs, the 
inability to get care from a skilled birth attendant, lower socio-
economic status, the number of children in the household, liv-
ing in rural residences, mothers without formal education, an 
easily inaccessible delivery environment, and the cultural and 
spiritual beliefs of the mothers.12–14

The preference for TBAs was strongly related to cultural 
and religious beliefs, a culture of shyness, and the need for 
privacy during pregnancy and childbirth, TBAs close prox-
imity at the time of childbirth, and adherence to their tradi-
tional practices.15,16 These cultural barriers interplay with 
geographical, transportation, and financial factors, challeng-
ing pregnant women to deliver in the health facility.17

Conducting spatial studies has practical implications for 
maternal health services. Understanding spatial patterns of 
TBA utilization helps identify disparities in access to mater-
nal care services. By pinpointing areas with high TBA utiliza-
tion, health authorities can allocate resources more equitably 
and improve access for underserved communities. Spatial 
data allows for targeted interventions. For instance, if certain 
villages predominantly rely on TBAs, health programs can 
collaborate with these practitioners to enhance their skills, 
ensure safe maternal healthcare practices, and provide neces-
sary supplies. Spatial analysis of TBA utilization provides 

actionable insights for improving maternal health services, 
promoting equity, and ensuring timely care for pregnant 
women to prevent maternal morbidity and mortality.18,19

WHO and other international organizations have focused 
on maternal mortality reduction efforts on the availability of 
skilled birth attendance, which excludes traditional birth 
attendance as providers of maternal care during childbirth.2 
However, the utilization of traditional birth attendance dur-
ing birth remains a common practice in low- and middle-
income countries, including Ethiopia. The previous studies 
mainly focused on antenatal care and skilled birth attend-
ance. Even if there are few studies related to our study, there 
is a lack of adequate, updated, and comprehensive evidence 
on TBA utilization in Ethiopia. Therefore, this study was 
conducted to determine the geospatial variation and determi-
nant factors of TBA utilization among mothers of reproduc-
tive age in Ethiopia.

Methods

Study design and setting

This study was a spatial distribution and multilevel analysis 
study conducted in Ethiopia using data from EDH. The 
country is located in the Horn of Africa between 3° and 15 
degrees North latitude and 33 and 48 degrees East longitude 
(3°–15° N and 33°–48° E). Ethiopia has nine regional states: 
Tigray, Amhara, Afar, Somalia, Oromiya, Benishangul-
Gumuz, Gambela, Southern Nation Nationalities and People 
(SNNP), and Harari, as well as two city administrations: 
Addis Ababa and Dire Dawa, which make up its administra-
tive system. The regions are further subdivided into 68 
zones, 817 districts, and 16,253 Kebeles, the lowest level of 
administrative entities in the nation.

Data source, extraction, sampling procedure, and 
study participants

The source of data for this study was the Ethiopian 
Demographic and Health Survey (EDHS) 2019 national sur-
vey. The EDHS data was collected by the Central Statistics 
Agency of Ethiopia. Permission was obtained to download 
the EDHS data sets in STATA format from the DHS website. 
Two stages of cluster sampling were used to gather and strat-
ify the EDHS samples. After stratifying each region into 
urban and rural areas, 305 cluster areas (212 rural and 93 
urban) were chosen for the first step.

The newly constructed household listing was used to 
choose a fixed number of 30 households per cluster, with an 
equal likelihood of systematic selection, for the second step 
of the selection process. All women aged 15–49 who were 
either permanent residents of the selected households or visi-
tors before the survey, were eligible to be interviewed. All 
women of reproductive age during the surveys in Ethiopia 
were the source of the population for this study, whereas all 
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women of reproductive age in the selected enumeration areas 
during the survey were the study population. Ultimately, a 
total representative sample of 5,753 reproductive-aged 
women was included in the 2019 survey.

Study population and eligibility criteria

Reproductive-age women who are 15–49 years old in 
Ethiopia were the source population. The study population 
was all the reproductive-age women who were in the selected 
enumeration areas included in the analysis. A total of 5,753 
participants were included in this study. Women who are not 
within the reproductive age range as defined by the study, 
survey responses that are incomplete or missing crucial data 
for the multilevel logistic regression analysis, and data from 
women who did not consent to the use of their information 
for research purposes were excluded from this study.

Variables of study

Dependent variable. The dependent variable in this study was 
the utilization of TBAs, which was derived from the DHS 
question on assistance to TBAs during birth, dichotomized 
into “yes” if the reproductive-aged women were assisted by 
TBAs during birth and “no” if the reproductive-aged women 
were not assisted by TBAs during birth.

Independent variables. The independent variables included 
sociodemographic and economic factors at the individual 
and community levels. Age of the mother, maternal educa-
tion, religion, household size, wealth index, number of 
under-5 children in the house, antenatal care visits, place of 
delivery, and geographical factors like region and place of 
residence were the independent factors of TBAs among 
reproductive-age women. The explanatory variables included 
as independent variables in this study were derived from lit-
erature and previous studies.20–23 They were not chosen 
arbitrarily.

Data management

To restore the survey’s representativeness, the sample 
weights were applied to compensate for the unequal proba-
bility of selection between the strata. The STATA version 14 
software was used to conduct descriptive statistics and mul-
tilevel analysis. A spatial map was also produced for a vis-
ual presentation of the utilization of TBAs at the regional 
and district levels using ArcGIS version 10.8.

Spatial autocorrelation analysis

The spatial autocorrelation (Global Moran’s Index) statis-
tic measure was used24,25 to assess whether the utilization 
of TBAs among reproductive-age women was dispersed, 
clustered, or randomly distributed in the study area. 

Moran’s index was used to detect the spatial autocorrela-
tion of the utilization of TBAs. The calculated Moran’s 
index values close to −1 indicate utilization of TBAs 
among reproductive age women was dispersed, whereas 
Moran’s index close to +1 indicates utilization of TBAs 
was clustered, and Moran’s index value zero indicates uti-
lization of TBAs among reproductive age women was dis-
tributed randomly. A statistically significant p-value <0.05 
indicates the presence of spatial autocorrelation.

Hotspot analysis

Hotspot analysis was conducted to determine how the spatial 
distribution of utilization of TBA varies across the regions of 
Ethiopia. The statistical significance is determined by a 
p-value <0.05. A “hotspot” area indicates a high prevalence 
of TBAs, while a “coldspot” area indicates a low prevalence 
of TBAs.

Spatial interpolation analysis

To anticipate the areas not included in the sample from the 
sampled values, the spatial interpolation approach was used. 
For predicting and producing smooth surfaces for TBAs, the 
Kriging interpolation approach was utilized. Kriging inter-
polation analysis was applied in this study to evaluate the 
burden of TBAs among reproductive-age women.

Multilevel binary logistic regression

A multilevel logistic regression model was fitted to deter-
mine factors associated with the utilization of TBAs among 
reproductive-age women at the individual/household, and 
community levels. Four models were fitted. The first (null) 
model contains only the outcome variable to assess the 
degree of the intra-cluster variations of TBAs. The second 
model contains individual-level variables. The third model 
contains only community-level variables. The fourth model 
contains both individual-level and community-level varia-
bles. A p-value of <0.05 was used to declare statistical sig-
nificance. Adjusted odds ratios (AOR) with a 95% confidence 
interval (CI) were calculated to identify the factors associ-
ated with TBAs. For examining the cluster-level variability 
of TBA utilization, we have employed random effect analy-
sis. The intra-class correlation coefficient (ICC), deviance, 
proportional change in variance (PCV), median odds ratio 
(MOR), and log likelihood ratio (LLR) were used as indica-
tors of heterogeneity. The degree of heterogeneity of TBA 
utilization between clusters was quantified by ICC, calcu-
lated as ICC = Vc/(Vc + 3.29 × 100%), where; Vc = cluster 
level variance. The MOR quantifies the variation in TBA 
utilization between clusters in terms of the odds ratio scale 
and is calculated as MOR = e0.95 √variance. Moreover, 
PCV demonstrates the variation in TBA utilization explained 
by the determinants computed as PCV = (Vnull − Vc)/
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Vnull × 100%, where Vnull = variance of the null model and 
Vc = cluster level variance. Due to the nested nature of the 
models, deviance and LLR were used for model comparison. 
The model with the lowest deviance and highest LLR was 
considered the best fit.

Results

Sociodemographic characteristics of the study 
participants

A total of 5,753 mothers of reproductive age were included 
in this study. Among the total, more than three-fourths 
(76.92%) of the mothers lived in rural areas, and more than 
half (53.83%) of the mothers were in the age category of 
25–34 years. More than half (54.74%) of the mothers have 
no formal education, and more than one-third (34.14%) of 
the mothers live in the poorest households. Almost half 
(50.08%) of the mothers of reproductive age had delivered 
their child in their home. More than one-fourth (26.24%) of 
the mothers of reproductive age had no antenatal care visits 
in the health facility (Table 1).

Utilization of TBAs among mothers of 
reproductive age in Ethiopia

This study revealed that the prevalence of utilization of 
TBAs among mothers of reproductive age in Ethiopia was 
34.59% with a 95% CI (33.35%– 35.83%) (Figure 1).

Spatial autocorrelation of TBA utilization in 
Ethiopia

The spatial distribution of utilization of TBAs among repro-
ductive age varied across the regions of Ethiopia. The result 
of the Global Moran’s index value was 0.39, which indicated 
that there was a significant clustering variation in the utiliza-
tion of TBAs, with a p-value <0.001. Besides, the Z-scores 
of 8.66 also indicated a clustered variation in the utilization 
of TBAs among reproductive-age mothers across the regions 
of Ethiopia (Figure 2).

Spatial distribution of TBA utilization in Ethiopia, 
hotspot analysis

The highest number of TBAs was observed in the Somali, 
Afar, and Eastern parts of the Amhara and Oromia regions of 
the country. Furthermore, the spatial variation shows the hot-
spot areas of TBAs among mothers of reproductive age in 
Ethiopia. In this study, the utilization of TBAs observed 
among mothers of reproductive age was worse in the Somali 
and Afar regions, which were identified as hotspot areas of 
the country. However, Addis Ababa, Benshanul Gumuz, the 
central parts of Oromia, and Tiray regions were identified as 
cold spots in the country (Figure 3).

Spatial interpolation of TBA utilization in Ethiopia

The ordinary Kriging interpolation analysis estimated and 
mapped the distributions of TBA utilization, interpolating 
the available data to the areas where data were not collected. 
The red-colored areas showed highly prevalent areas of 
TBAs among mothers of reproductive age, whereas the 
green-colored areas showed a low prevalence of utilization 
of TBAs among mothers of reproductive age in Ethiopia. 
The interpolation analysis predicted that TBAs were detected 
in the Somali, Afar, southeastern Oromia, and eastern parts 
of the Amhara regions (Figure 4).

Spatial SAT scan statistical analysis of TBAs 
utilization in Ethiopia

The spatial SAT scan analysis identified 57 significant clus-
ters, of which 27 were primary clusters/the most likely clus-
ters, and 15 were secondary clusters. The primary SAT scan 
window was detected in eastern parts of Ethiopia at 6.639662 
N, 44.465855 E, with a radius of 390.28 km.

In the primary cluster window, 695 people and 556 cases 
were included with a relative risk of 2.82 and a log-likeli-
hood ratio of 346.4 at a p-value <0.0001. This indicates 
mothers of reproductive age in this spatial SAT scan window 
were 2.82 times at a higher risk of utilizing TBAs than moth-
ers outside of the window. The secondary cluster window 
was detected at 9.720204 N, 40.270550 E, with a radius of 
129.60 km. In this SAT scan window, a total of 332 popula-
tions and 246 cases were observed, with a relative risk of 2.3 
and a log-likelihood ratio of 114.8 at a p-value of <0.001, 
which indicates reproductive mothers in this window were 
2.3 times at a higher risk of utilizing TBAs as compared to 
mothers outside of this window (Table 2 and Figure 5).

Random effect and multilevel analysis of the 
determinant factors of TBAs in Ethiopia

The total variation in TBAs among mothers of reproductive 
age in the 2019 EDHS was attributable to clustering. The 
clustering effect is shown in the Table 3, which is directed to 
conduct multilevel analyses to determine the factors associ-
ated with TBAs among mothers of reproductive age.

In this study, a multilevel analysis was carried out to iden-
tify factors affecting TBAs among mothers of reproductive 
age and presented with an AOR and 95% CI.

At the individual/household level, the significant factors 
associated with TBAs utilization were age of mothers: 25–
34 years old (AOR = 1.2; 95% CI (1.01–1.44)), 35–49 years 
old (AOR = 1.31; 95% CI (1.04–1.63)), maternal education: 
no education (AOR = 4.12; 95% CI (2.90–5.79)), primary edu-
cation (AOR = 2.89; 95% CI (1.63–3.22)), wealth index: poor-
est (AOR = 7.2; 95% (4.82–10.51)), poorer (AOR = 5.64; 95% 
CI (3.82–8.32)), middle (AOR = 4.98; 95% CI (3.38–7.34)).

At the community level, the significant factors associated 
with TBA utilization were rural residence; mothers from rural 
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residence were 9.1 times more likely to utilize TBA as com-
pared to urban mothers (AOR = 9.1; 95% CI (5.44–15.2)), 
community illiteracy level (AOR = 1.8; 95% CI (1.53–2.14)), 
community poverty level (AOR = 1.4; 95% CI (1.22–1.72)), 
and the regions: Somali (AOR = 15.5; 95% CI (7.40–27.53)), 
and Afar (AOR = 9.8; 95% CI (3.28–29.59)).

In multivariable multilevel analysis, the significant fac-
tors associated with TBAs’ utilization were maternal educa-
tion, wealth index, place of residence, and regions.

Reproductive mothers who had no formal education were 
3.04 times more likely to utilize TBAs as compared to edu-
cated mothers (AOR = 3.04; 95% CI (2.13–4.33)).

Regarding the wealth index, the highest odds of TBA uti-
lization was observed among the poorest households 
(AOR = 2.76; 95% CI (1.83–4.19)). Mothers from the poor-
est households were 2.76 times more likely to utilize TBAs 
as compared to mothers from the richest households. Another 
significant factor associated with TBAs was place of 

Table 1. Sociodemographic characteristics of mothers of reproductive age in Ethiopia, data from EDHS 2019 (n = 5,753).

Variables Category Frequency Percentage TBAs utilized TBAs not utilized

Residence Urban 1,328 23.08 151 1,177
Rural 4,425 76.92 1,839 2,586

Age of mother 15–24 years 1,439 25.01 106 190
25–34 years 3,097 53.83 1,456 2,784
35–49 years 1,217 21.15 428 789

Mother educational level No education 3,149 54.74 1,479 1,670
Primary 1,823 31.69 447 1,376
Secondary and higher 781 13.58 64 438

Marital status of mother Unmarried 31 0.54 8 23
Married 5,396 93.79 1,915 3,565
Ever married 326 5.67 67 175

Religion Orthodox 1,612 28.02 303 1,309
Catholic 32 0.56 11 21
Muslim 2,974 51.69 1,352 1,622
Protestant 1,053 18.30 298 755
Others 82 1.43 32 50

Number of children in household No 218 3.79 79 139
1 2,079 36.14 491 1,588
2 2,504 43.53 914 1,590
3–5 952 16.55 506 446

Wealth index Poorest 1,964 34.14 1,137 827
Poorer 994 17.28 356 638
Middle 805 13.99 253 552
Richer 738 12.83 147 591
Richest 1,252 21.76 97 1,155

Number of antenatal care visits No visit 1,044 26.24 659 385
1–4 visits 2,109 53.00 450 1,659
5–8 visits 753 18.92 71 682
9 or more visits 73 1.83 69

Place of delivery Home 2,881 50.08 1,960 921
Institution 2,872 49.92 30 2,842

Region Tigray 454 7.89 53 401
Afar 652 11.33 431 221
Amhara 511 8.88 145 366
Oromiya 719 12.50 243 476
Somali 637 11.07 492 145
Benishangul Gumz 530 9.21 57 473
SNNP 660 11.47 185 475
Gambella 450 7.82 142 308
Harari 447 7.77 135 316
Addis Abeba 291 5.06 9 282
Dire Dawa 402 6.99 102 300

EDHS: Ethiopian Demographic and Health Survey; TBA: traditional birth attendant; SNNP: Southern Nation Nationalities and People.
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residence (AOR = 5.69; 95% CI (3.35–9.67)); rural mothers 
were 5.69 times more likely to utilize TBAs as compared to 
urban mothers.

Among the regions, the highest odds of TBA utilization 
were observed in Somali (AOR = 12.1; 95% CI (4.99–25.68)) 
and Afar (AOR = 7.13; 95% CI (2.37–21.38)). Mothers from 
the Somali region were 12.1 times more likely to utilize 
TBA, and mothers from Afar were 7.13 times more likely to 
utilize TBAs as compared to the other regions (Table 3).

Discussion

Traditional birth attendance among mothers of reproductive 
age in Ethiopia was a common practice. It is an important indi-
cator of health care quality, the country’s health care system, 
and economic development. The utilization of TBAs among 
mothers of reproductive age is also a crucial indicator of 
maternal morbidity and mortality, as well as poor maternity 
care. This study presented the geospatial variation and deter-
minant factors of the utilization of TBAs among mothers of 
reproductive age in Ethiopia, based on data from EDHS 2019. 
This study revealed that the prevalence of utilization of TBAs 
among mothers of reproductive age in Ethiopia was 34.59% 
with a 95% CI (33.35%–35.83%) in the 2019 national survey. 

In this study, the prevalence of TBA utilization among moth-
ers of reproductive age was higher than in other studies con-
ducted in Angolella Tara Ethiopia (31.5%)22 and Dega Damot 
Ethiopia (5.4%).26 This discrepancy might be because our 
study was conducted based on EDHS data with a large sample 
size and included the most affected regions of the country, like 
Afar and Somali, whereas the other studies stated above were 
conducted on a small sample size and covered a certain com-
munity. The utilization of TBA among mothers of reproduc-
tive age was influenced by many sociodemographic and 
socioeconomic factors at the individual, community, and mul-
tilevel variables. The burden of TBA utilization and its deter-
mining factors have geospatial variations among the regions 
of the country. Mothers’ ages were one of the determinants 
positively associated with TBAs. Those mothers of older age 
groups were more likely to utilize TBAs during childbirth as 
compared to mothers of younger age groups. This finding was 
in line with other studies conducted in Kenya27 and Nigeria.28 
The possible reason for this finding might be that older women 
often perceive TBAs as respectful, skilled, friendly, trustwor-
thy, and available when needed. They believe TBAs have 
enough midwifery knowledge and skills to assist during labor 
and childbirth. It also might be due to sociocultural norms and 
attitudes toward TBAs because cultural norms and beliefs 
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Figure 1. Prevalence of utilization of traditional birth attendants among mothers of reproductive age in Ethiopia, EDHS 2019 
(n = 5,753).
EDHS: Ethiopian Demographic and Health Survey.
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Figure 2. Spatial autocorrelation of traditional birth attendants among mothers of reproductive age in Ethiopia, EDHS 2019 (n = 5,753).
EDHS: Ethiopian Demographic and Health Survey.

toward TBAs mainly affect older women as compared to 
younger women.29 On the contrary, younger women are usu-
ally able to access social media and information related to 
reproductive health, and opposes traditional activities. 
Promoting women’s attitudes toward facility-based delivery 
services and strengthening the maternal health care system 
could address these preferences and promote safer childbirth 
practices.

Another factor affecting the utilization of TBAs was 
maternal education. Uneducated mothers had higher odds of 
utilizing TBAs compared to educated mothers. This finding 
was supported by other studies conducted in Bench Maji 
Zone, Ethiopia,30 Nigeria,21 and sub-Saharan Africa.31 This 
finding was indicative that formal education plays an impor-
tant role in a mother’s reproductive health-informed deci-
sion-making. Uneducated mothers may not be aware of the 
benefits of skilled birth attendance in health facilities. In 
addition, uneducated mothers may face financial constraints, 
making it difficult for them to access formal healthcare ser-
vices. In fact, education improves women’s health-seeking 
behaviors. This might be due to the fact that education helps 

mothers access essential information needed to get reproduc-
tive health services for themselves as well as for their babies, 
starting from antenatal care follow-up up to postnatal care 
services.32 Mother’s education also helps to avoid traditional 
beliefs and TBAs. Education empowers mothers to make 
informed choices, seeks timely healthcare, and ensures bet-
ter outcomes for themselves and their children.

This study found that the household wealth index signifi-
cantly influenced the utilization of TBAs among mothers of 
reproductive age. The odds of utilizing TBAs were higher 
among mothers from the poorest households compared to 
those from the richest households. This finding was sup-
ported by other studies conducted in southwest Shoa 
Ethiopia,33 Zambia,29 and Nigeria21 and selected sub-Saha-
ran African countries.34 This might be due to the fact that 
better household wealth status can access adequate health 
care services, including in private health institutions; access 
to transportation to health institutions for follow-up and 
health care visits, a good lifestyle easily improves the health 
of pregnant mothers, and better access to health-related 
information. It’s important to consider socioeconomic 
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Figure 3. Spatial distribution hotspot analysis of traditional 
birth attendants among mothers of reproductive age in Ethiopia 
(n = 5,753).

Figure 4. Spatial interpolation of traditional birth attendants 
among mothers of reproductive age in Ethiopia (n = 5,753).

factors when designing maternal and child health interven-
tions to ensure equitable access to healthcare services.

The findings of this study showed that there was no asso-
ciation between religion and TBA utilization during child-
birth. But other studies conducted in Cameroon showed that 
there was an association between religion and birth service 
utilization.35 Evidence has shown that mothers who are tradi-
tionalists are less likely to utilize skilled birth attendants due 

to their high inclination toward their traditional beliefs, spir-
itual practices, and religious norms prior to receiving health 
facility services.

Among the community-level variables, place of resi-
dence was significantly associated with TBA utilization. 
Reproductive-age mothers who live in rural areas were 
nine times more likely to utilize TBAs during childbirth as 
compared to those mothers who live in urban areas. This 
finding was in agreement with other studies conducted in 
western Ethiopia,36,37 Kenya,27 sub-Saharan African coun-
tries,31 and Afghanistan.38 According to previous studies, 
living in rural areas has a negative effect on maternal 
health care accessibility due to the distance and means of 
transportation constraints for rural mothers.39 This might 
be due to the fact that rural areas often have limited access 
to formal healthcare facilities, including hospitals and 
clinics. Therefore, rural mothers need to travel long dis-
tances on foot or pay a lot of money for transportation to 
seek maternal health care services, so most mothers prefer 
to deliver at home, assisted by TBAs. In general, access to 
healthcare facilities, cultural norms, geographical chal-
lenges, cost considerations, and lack of awareness hinder 
rural women from attending health facility deliveries.40 
Efforts to improve maternal healthcare should focus on 
addressing these challenges and promoting evidence-based 
practices.

The spatial variation analysis in this study showed that 
there were regional variations in the burden of utilization of 
TBAs. Mothers of reproductive age from Somali and Afar 
regions had higher odds of TBA utilization as compared to 
the Addis Ababa and Gambela regions. Somali, Afar, and 
some parts of SNNP regions were identified as hotspot areas, 
whereas Addis Ababa, central Oromia, Dire Dawa, and 
Harari regions were identified as cold spots in the country. 
This finding was supported by other studies.37,41 The possi-
ble reason might be due to cultural influence and the limita-
tion of infrastructure.

This might also be due to the fact that Somali and Afar 
regions have a higher burden of utilization of TBA in repro-
ductive-age mothers because of the geographically hot tem-
perate and lowland nature of those regions; there are inadequate 
health facilities, inadequate infrastructure, and poor access to 
healthcare services, and their health care practices depend on 
their cultural beliefs and traditional norms, whereas Addis 
Ababa (the capital city of the country) and other regions have 
had a relatively lower burden of utilization of TBA in repro-
ductive-age mothers. This might be due to the fact that the 
population can easily access maternal health care services, 
health-related information, and other infrastructure as com-
pared to the population of Somali and Afar regions. 
Acknowledging these spatial disparities is important for effec-
tive health policy development and equitable maternal and 
child healthcare delivery.42

The findings of this spatial analysis study were alarming 
and highlighted the worsening situation of maternal health 
service problems among mothers of reproductive age in 
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Ethiopia, particularly in the Somali and Afar regions of the 
country, which was the most affected areas by TBA in opposi-
tion to health facility maternal care services. Therefore, it is 
highly recommended to take appropriate measures to bring 
reproductive mothers to the health facility by improving 
access to health care services in the rural and most affected 
regions of the country.

Strengths and limitations of the study

This study was conducted based on a large and nationally 
representative data set. The study employed advanced sta-
tistical analysis like random effect analysis, fixed-effect 
multilevel analysis, and spatial variation analysis. This 
approach allows for understanding regional variation and 
hotspot identification. It is also important to get more 
informative and intervention-based findings. However, 
due to the community-based nature of the data, obstetric-
related factors and TBAs level of skill-related factors 

Table 2. Spatial SAT scan analysis of traditional birth attendants among mothers of reproductive age in Ethiopia, EDHS 2019 (n = 5,753).

Cluster Custer detected Coordinate/radius Population Cases LLR RR p-Value

1 135, 123, 140, 137, 
138, 124, 131, 145, 
132, 122, 134, 136, 
142, 133, 139, 129, 
121, 130, 107, 250, 
141, 128, 248, 249, 
255, 254, 247

6.639662 N, 44.465855 
E/390.28 km

695 556 346.4 2.82 <0.001

2 40, 42, 43, 69, 41, 50, 
28, 127, 68, 49, 88, 
105, 106, 48, 47

9.720204 N, 40.270550 
E/129.60 km

332 246 114.8 2.30 <0.001

3 39, 35 14.300432 N, 39.911831 
E/32.54 km

59 51 34.48 2.54 <0.001

4 29, 46, 44, 45 12.140951 N, 39.987637 
E/36.07 km/0 km

17 133 26.78 1.93 <0.001

5 299, 300, 301 9.592512 N, 42.062389 
E/7.52 km

53 40 18.64 2.21 <0.001

6 185, 187 6.928037 N, 38.602093 
E/6.14 km

34 27 14.43 2.31 <0.001

7 60 11.303503 N, 38.440380 
E/0 km

17 16 13.64 2.73 <0.001

8 220, 217, 218 8.356129 N, 33.766045 
E/26.33 km

77 48 12.44 1.82 <0.001

9 80 10.779921 N, 36.711575 
E/0 km

12 10 6.07 2.42 0.295

10 36 13.427229 N, 39.827618 
E/0 km

41 25 5.95 1.77 0.325

11 221, 226, 227, 222 7.340412 N, 35.296158 
E/9.76 km

43 25 4.98 1.69 0.643

12 74 11.691682 N, 37.219547 
E/0 km

14 10 3.94 2.07 0.924

13 117, 183, 181 6.672214 N, 38.974495 
E/36.38 km

64 33 3.90 1.50 0.933

14 99, 100 9.531226 N, 38.081684 
E/67.38 km

32 18 3.14 1.63 0.995

15 172, 188, 115, 89 6.066850 N, 38.154182 
E/47.58 km

102 47 2.91 1.34 0.998

16 103 7.648661 N, 39.688763 
E/0 km

22 13 2.74 1.71 0.999

EDHS: Ethiopian Demographic and Health Survey; LLR: log likelihood ratio; RR: relative risk.

Figure 5. Spatial interpolation of traditional birth attendants 
among mothers of reproductive age in Ethiopia (n = 5,753).
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Table 3. Random effect analysis and multilevel analysis of factors associated with TBAs among women of reproductive age in Ethiopia, 
EDHS 2019 (n = 5,753).

Variables Category Model I Model II Model III

Age of mothers 15–24 years 1.0 — 1.0
25–34 years 1.2 (1.01–1.44)* — 1.0 (0.85–1.24)
35–49 years 1.31 (1.04–1.63)* — 0.99 (0.78–1.25)

Educational status of mothers No education 4.12 (2.9–5.79)* — 3.04 (2.13–4.33)*
Primary 2.89 (1.63–3.22)* — 1.86 (1.31–2.62)*
Secondary and higher 1.0 — 1.0

Marital status of mothers Unmarried 1.0 — 1.0
Married 0.61 (0.23–1.63) — 1.05 (0.75–1.47)
Ever married 0.59 (0.21–1.67) — 1.91 (0.68–5.32)

Religion Orthodox 0.71 (0.34–1.45) — 1.11 (0.74–1.65)
Protestant 0.96 (0.47–1.94) — 1.33 (0.882.04)
Muslim 1.43 (0.67–3.08) — 1.15 (0.55–2.41)
Others 1.0 1.0

Wealth index Poorest 7.2 (4.82–10.51)* — 2.76 (1.83–4.19)*
Poorer 5.64 (3.82–8.32)* — 2.61 (1.72–3.95)*
Middle 4.98 (3.38–7.34)* — 2.58 (1.71–3.90)*
Richer 1.63 (0.8–2.83) — 1.49 (0.91–2.21)
Richest 1.0 — 1.0

Residence Urban — 1.0 1.0
Rural — 9.1 (5.44–15.2)* 5.69 (3.35–9.67)*

Community literacy level Low — 1.8 (1.53–2.14)* 1.1 (0.66–1.93)
High — 1.0 1.0

Community poverty level Low — 1.0 1.0
High — 1.4 (1.22–1.72)* 1.20 (0.61–1.82)

Region Tigray — 0.33 (0.10–1.09) 0.24 (0.07–0.79)
Afar — 9.8 (3.28–29.59)* 7.13 (2.37–21.38)*
Amhara — 1.21 (0.40–3.65) 0.81 (0.27–2.43)
Oromiya — 1.78 (0.60–5.25) 1.16 (0.39–3.37)
Somali — 15.5 (7.40–27.53)* 12.1 (4.99–25.68)*
Benishangul Gumz — 0.34 (0.11–1.10) 0.23 (0.07–0.72)
SNNP — 1.28 (0.43–3.82) 0.76 (0.25–2.27)
Gambella — 2.02 (0.69–6.50) 1.30 (0.42–3.99)
Harari — 2.13 (0.69–6.50) 1.99 (0.66–5.99)
Addis Abeba — 1.0 1.0
Dire Dawa — 1.75 (0.56–5.45) 1.58 (0.52–4.86)

Random effect analysis for cluster variability
 Parameter Null model Model I Model II Model III
 Variance 0.723 0.241 0.272 0.194
 ICC 59% 45% 29% 27%
 MOR 2.19 1.26 1.35 1.14
 PCV Reference 66.67% 62.37% 73.16%
Model fitness
 LLR −–2711.0285 −1621.6068 −2572.4214 −2554.8419
 Deviance 5,422.057 3,243.2136 5,144.8428 5,109.6838

EDHS: Ethiopian Demographic and Health Survey; TBA: traditional birth attendant; SNNP: Southern Nation Nationalities and People; ICC: intra-class 
correlation coefficient; PCV: proportional change in variance; MOR: median odds ratio; LLR: log likelihood ratio.
*Statistically significant at a p-value <0.05.
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were not included in this study. Due to the cross-sectional 
nature of the study, some variables that were aggregated 
at the community level might potentially mask within-
community variations. In addition, since this study was 
based on secondary DHS data, the power analysis for 
sample size calculation was not considered. Future 
researchers can address the limitations to enhance mater-
nal health outcomes.

Conclusions

The prevalence of TBA utilization among reproductive-age 
women remains a significant public health concern, with 
geospatial disparities across Ethiopia. Hotspots for TBAs are 
predominantly observed in the Somali and Afar regions. 
Factors associated with the utilization of TBAs include 
maternal age (higher odds among older women), educational 
level (higher odds among uneducated women), wealth index 
(higher odds among poorer households), and regional varia-
tions (highest odds in Somali and Afar regions). Therefore, 
promoting maternal health education for older women, 
improving maternal educational status, designing interven-
tions for poorer communities and hotspot regions, and 
improving strategies for maternal antenatal care services are 
essential to reducing TBA utilization and its health conse-
quences. Understanding geospatial distribution informs tar-
geted strategies to promote maternal health services and 
reduce reliance on TBAs.
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