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Abstract

Background: Ethiopia has high maternal mortality ratio and poor access to maternal health services. Attendance of
at least four antenatal care (ANC) visits and delivery by a skilled birth attendant (SBA) are important in preventing
maternal deaths. Understanding the reasons behind the poor use of these services is important in designing
strategies to address the problem. This study aimed to determine the coverage of at least four ANC visits and
delivery by a SBA and to identify determinants of utilisation of these services in three districts in South West Shoa
Zone, Ethiopia.

Methods: A cross-sectional survey of 500 women aged 15-49 years with a delivery in two years prior to the survey
was conducted in Wolisso, Wonchi and Goro districts in February 2013. Data were collected using an interviewer
administered questionnaire. Logistic regression models were used to explore determinants of ANC attendance and
SBA at delivery.

Results: Coverage of at least four ANC visits and SBA at delivery were 45.5 and 28.6 %, respectively. Most
institutional deliveries (69 %) occurred at the single hospital that serves the study districts. Attendance of at least
four ANC visits was positively associated with wealth status, knowledge of the recommended number of ANC visits,
and attitude towards maternal health care, but was negatively associated with woman'’s age. SBA at delivery was
negatively associated with parity and time to the health facility, but was positively associated with urban residence,
wealth, knowledge of the recommended number of ANC visits, perceived good quality of maternal health services,
experience of a pregnancy/delivery related problem, involvement of the partner/family in decision making on
delivery place, and birth preparedness.

Conclusions: Raising awareness about the minimum recommended number of ANC visits, tackling geographical
inaccessibility, improving the quality of care, encouraging pregnant women to have a birth and complication
readiness plan and community mobilisation targeting women, husbands, and families for their involvement in
maternal health care have the potential to increase use of maternal health services in this setting. Furthermore,
supporting health centres to increase uptake of institutional delivery services may rapidly increase coverage of
delivery by SBA and reduce inequity.
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Background

The fifth millennium development goal target is to
reduce maternal mortality ratio (MMR) by 75 % between
1990 and 2015. Globally, it is estimated 289,000 mater-
nal deaths occurred in 2013; a decline of 45 % from
1990 [1]. Sub-Saharan Africa accounted for 62 % of the
global burden of maternal deaths. This region had the
highest MMR at 500 maternal deaths per 100 000 live
births compared to the global average of 210 maternal
deaths per 100,000 live births [1]. Ethiopia has one of
the highest MMRs worldwide: 676 per 100,000 live
births [2]; positioning the country among the 10 coun-
tries that contribute to 58 % of all maternal deaths
worldwide [1]. Ethiopia is also among the 10 countries
with the highest numbers of intrapartum-related neo-
natal deaths and intrapartum stillbirths [3]. The country
has a neonatal mortality rate 37 per 1000 live births,
with little reduction since the year 2000 [2], and is one
of the five countries that contribute to half of Africa’s
newborn deaths [4].

Monitoring maternal mortality is expensive and technic-
ally demanding. Coverage indicators are therefore often
used as good proxies to monitor mortality reduction.
Increases in coverage signify that policies and delivery
strategies are successfully reaching target populations [5].
The high maternal mortality in Ethiopia is reflective of the
low coverage of quality maternal health services. Antenatal
care (ANC) and skilled attendance at delivery are critical
factors in preventing maternal deaths [6, 7]. Nevertheless,
although, 42.6 % of women in Ethiopia attend at least one
antenatal care visit, only 19.1 % complete the recom-
mended minimum four visits. Moreover, only 10 % of
deliveries are attended to by a skilled birth attendant
(SBA) and the proportion of births by caesarean section is
1.5 % [2]; which is among the lowest rates worldwide and
unlikely to cover the needs [8, 9]. Health system resources
are scarce in Ethiopia: total health expenditure per capita
per year is around 16 US dollars [10]. Even though the
Ethiopian Government has in the past launched various
Health Sector Development Programmes to address the
health challenges in the county, such programmes have
suffered from implementation problems [11].

Studies in Ethiopia have found that being in a rural
area, having no education, being in lower wealth
groups, being older, having a higher parity, staying far
away from the health facility, not attending ANC, and
not having knowledge about pregnancy related services
are some of the factors associated with low utilisation
of SBAs [12-18]. However, the role of some factors such
as decision making regarding place of delivery, attitude to-
wards maternal health care and birth preparedness have
rarely been investigated. Additionally, although a number
of studies have assessed determinants of receiving ANC in
general in Ethiopia [15, 18-20]; there is lack of studies
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from the country that have explored determinants of
attendance of at least four ANC visits.

This paper presents the results of a survey that was con-
ducted in the context of a three year maternal and neo-
natal health project funded by the Italian International
Cooperation in Wolisso, Goro and Wonchi districts (so-
called woredas in Oromo language), and implemented by
the non-governmental organisation Doctors with Africa
CAUMM. The organisation has been supporting health
services management and delivery in Ethiopia since 1984,
and has adopted the continuum of care approach as its
main health service delivery strategy [21]. The objectives
of this survey were to determine the coverage of at least
four ANC visits and delivery by a SBA, and to explore de-
terminants of utilisation of these services in the three dis-
tricts in Ethiopia.

Methods

Study design and setting

This is a cross sectional survey of women of reproduct-
ive age (15-49 years) who had delivered in the two
years prior to the survey. The study was conducted in
Wolisso, Goro and Wonchi districts of South West
Shoa Zone, Oromiya region in central Ethiopia. The
three districts have a combined population of about
372,478 inhabitants and are served by one hospital
which also acts as a zonal referral hospital, 16 health
centres (HCs), and 89 health posts. In Ethiopia, mater-
nity services are usually provided at HCs as well as at
hospitals by a health professional.

Sample size and sampling

The sample size was estimated assuming institutional
delivery coverage of 20 % based on the routine health
data for the three districts, an absolute precision of 0.05,
and a Z score value of 1.96 for 95 % confidence interval
(CI). The sample size was further adjusted for a design
effect of 2 yielding a minimum required sample size of
492. Multistage sampling using a modified Expanded
Program for Immunisation’s random walk method [22]
was used to select study subjects. The first stage in-
volved selection of villages and the second stage involved
selection of interviewees. First, the calculated sample
size was allocated in proportion to the population in
each district. Within each district, villages were ran-
domly selected by probability proportionate to size. A
total of twenty five villages were selected and 20 women
were interviewed from each village. In each selected
village, the centre was identified and while there, a pen
was spun to identify the random walking direction. One
team of data collectors began walking from the centre
and visited consecutive households in the direction of
the pen and another team went to the end of the village
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and visited consecutive houses towards the centre. One
eligible woman was interviewed per household.

Data collection and tools

Data were collected in February 2013 by trained data col-
lectors utilising interviewer administered questionnaires
that were adapted using the UNICEFs Multiple Cluster
Indicator Survey questionnaires and JHPIEGO’s tools for
monitoring birth preparedness and complication readiness
[23]. The questionnaires were pretested and translated
into Oromo language. Two questionnaires were used: a
household questionnaire which collected data on house-
hold characteristics, asset ownership and access to water
and sanitation facilities; and a women’s questionnaire
which collected data on characteristics of women and vari-
ous aspects of maternal health care. Data were then en-
tered in duplicate into EpiData version 3.1 and validated.

Measures

The outcome variables were: (1) attendance of at least
four ANC visits provided by a health professional or a
health extension worker, and (2) delivery care by a SBA
i.e. a doctor, nurse, midwife, or a health officer. Wealth
index, which is a composite measure of a household’s
cumulative living standard, was derived from factor
analysis of household assets, housing material, and ac-
cess to water and sanitation services [24, 25]. Attitude
score was designed to assess attitude on three aspects
of maternal health: birth preparedness, male involve-
ment, and barriers to institutional delivery and it was
derived from factor analysis of eight Likert-scale state-
ments [23]. Barriers to institutional delivery focused on
three aspects: costs, difficulties in getting to the health
facility and handling of women by health facility staff.
Male involvement focused on perception towards the
husband accompanying his wife to the health facility
for ANC and delivery, and the role of men in childbirth
[23]. The scores were ranked into tertiles. Being well
prepared for the birth of the baby was defined as having
done any two of the following during pregnancy: identi-
fication of transport, saving money, identification of a
blood donor, deciding on the facility where the baby
will be born, and identification of a SBA [23].

Data analysis

Data were analysed in Stata version 12 using survey
commands to account for the complex sampling
scheme by specifying the stratifying, clustering and
weighting variables. Specifying the cluster and strata
using the svyset command followed by use of the svy
prefix with estimation commands in Stata adjusts for
standard errors and produces confidence intervals and
p-values that are unbiased by the survey design [26].
Weighting was performed using the inverse of the
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probability of selection in each residence (urban/rural),
to correct for a slight oversampling in urban areas.
Characteristics of participants were summarised using per-
centages. Because the sample size had been calculated to
estimate prevalence as opposed to two sample compari-
sons (i.e. attendance of four ANC visits and delivery by a
SBA; both dichotomous), post-hoc calculations of the
power of the study to detect significant differences
between comparison groups at 5 % level were performed.
The results showed that the power was above 83 % for
almost all the key variables (see additional file 1). Logistic
regression models were used to obtain unadjusted and
adjusted odds ratios with 95 % CIs for the associations
between various factors and each of the outcome variables.
Variables with p < 0.1 in unadjusted analysis were included
in multivariate analysis which was performed using the
forwards fitting approach [27]. The significance of each
variable in the model was assessed using adjusted Wald
test to obtain an F statistic and its associated p value.
All p<0.05 (2-sided) values were considered statisti-
cally significant.

Ethical considerations

The study protocol and tools were approved by the
Oromiya Regional Institutional Review Board and by
the district health management teams of the study dis-
tricts. Due to low literacy levels in the study setting,
participants provided verbal informed consent after
they had been introduced to the purpose of the study
and informed about their right to interrupt the inter-
view at any time or decline to be interviewed without
any future prejudice.

Results

Characteristics of participants

Five hundred women participated in the survey and
only three women approached for an interview (0.6 %)
declined to participate. Among the participants, 45.5 %
(95 % CI 38.0-53.0 %) attended at least four ANC visits
(hereafter referred to as ANC) and 28.6 % (95 % CI
17.6-39.6 %) delivered with a SBA. Most women
(54.4 %) were assisted at delivery by traditional birth at-
tendants (TBAs) but a significant proportion (15.1 %)
were assisted by relatives/friends with the remainder
being assisted by health extension workers or no one.
Among women who delivered in health facilities,
69.4 % delivered at the hospital, 27.1 % in HCs and the
rest in other facilities. Table 1 presents a summary of
participants’ characteristics. Most of the participants
were from Wolisso District (55.6 %); rural dwellers
(86.3 %); of Oromo ethnicity (86.6 %); uneducated
(52.3 %); orthodox Christians (51.8 %); with a partner
with at least primary education (77 %); and married
(96.4 %). Less than a half (48.8 %) knew the minimum
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Table 1 Percent distribution of women by antenatal care attendance and delivery by skilled provider
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Characteristics Attended four ANC visits Delivered by skilled provider Total
No (n=263) Yes (n=237) No (n = 335) Yes (n=165) (=500
District
Wolisso 552 56.2 525 63.5 556
Goro 15.0 16.5 15.2 16.7 157
Wonchi 299 273 323 19.7 28.7
Urban residence 7.1 219 22 427 138
Non Oromo ethnicity 10.3 17.1 10.1 215 134
Household size
2-3 13.2 211 109 315 16.8
4-5 332 370 350 349 34.9
>5 536 419 54.1 336 483
Wealth index quintile
Lowest 26.5 11.8 254 6.0 19.8
Second 194 21.1 246 9.0 202
Middle 237 15.5 24.3 9.0 199
Fourth 188 21.8 18.0 256 20.2
Highest 1.6 29.8 77 503 199
Age in years
15-24 214 322 22.8 350 26.3
25-29 345 405 386 337 372
30-34 22.2 14.3 194 16.7 186
35-49 220 13.0 19.2 14.6 179
Parity
1 155 24.8 125 37.8 19.8
2-3 280 309 29.1 30.0 293
4-5 321 300 36.2 185 311
>5 244 14.3 222 13.7 19.8
Woman’s education level
None 594 438 60.3 323 523
Primary 339 412 34.8 434 137.2
Secondary/higher 6.7 150 4.9 243 10.5
Partner’s education level
None/no partner 27.2 17.9 285 92 230
Primary 572 564 59.5 50.2 56.8
Secondary/higher 15.6 25.7 120 40.6 20.2
Marital status
Married 959 97.0 95.7 198.3 96.4
Single 4.1 30 43 1.7 36
Religion
Orthodox Christian 540 492 530 489 51.8
Protestant 227 26.3 230 277 244
Muslim 233 24.5 24.0 234 238
Knows the required number of ANC visits 349 654 418 66.3 488
Knows >3 pregnancy danger signs 194 279 193 333 233
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Table 1 Percent distribution of women by antenatal care attendance and delivery by skilled provider (Continued)
Time to nearest health facility
<30 min 253 44.2 221 634 339
30-59 min 24.2 23.1 266 16.5 237
>60 min 50.5 32.7 513 20.1 424
Perceived quality of care at nearest facility
Average/poor/don’t know 44.2 342 435 300 39.7
Good 44.8 464 463 436 455
Excellent 11.0 194 10.1 264 14.8
Maternal health attitude score tertiles
Poor 474 239 412 255 36.7
Medium 27.0 326 30.6 27.1 296
Good 255 435 28.2 474 337
Attended at least 4 ANC visits - 36.2 689 455
Had any pregnancy/delivery problem - 174 245 194
Well prepared for the birth of the baby - 6.9 294 134
Final decider on delivery place
Woman alone - 483 23.1 41.1
Partner/other family member alone - 340 60.3 415
Woman and partner together 17.7 16.6 174

recommended number of ANC visits and 23.3 % could
mention at least three danger signs of pregnancy.
About 42.4 % stayed more than one hour from a health
facility providing delivery service. Only 14.8 % per-
ceived the quality of maternal health services at their
nearest facility to be excellent; and 13.4 % were well
prepared for delivery.

Determinants of antenatal care use

Results of the analysis of determinants of ANC use are
presented in Table 2. In unadjusted analysis, only dis-
trict, ethnicity, marital status and religion were not sta-
tistically significantly associated with ANC attendance.
After adjusting for confounding factors, wealth index
quintile, age, knowledge of the required number of
ANC visits and maternal health attitude score main-
tained statistically significant associations with attend-
ing ANC. Wealth index and knowledge of the required
number of ANC visits had the strongest associations
with ANC attendance. Women in the highest wealth
quintile had a three and a half fold increase in the odds
of attending ANC compared to those in the lowest
wealth quintile (OR 3.53, 95 % CI 1.69-7.39), and those
who knew the recommended number of ANC visits
had almost a threefold increase in the odds of attending
ANC compared to those who did not know (OR 2.75,
95 % CI 1.89-4.01). The odds of attending ANC
reduced with increasing age. Women with a good

attitude towards maternal health were about twice
more likely to attend ANC compared to those with a
poor attitude (OR 2.20, 95 % CI 1.22-3.98).

Determinants of skilled birth attendant at delivery

Table 3 presents the results of the analysis of determi-
nants of delivery with a SBA. In unadjusted analysis
only district, ethnicity, marital status, religion or having
a pregnancy/delivery related problem were not signifi-
cantly associated with delivery by a SBA. After control-
ling for other factors, compared to rural dwellers,
urban dwellers were more likely to deliver assisted by a
SBA (OR 7.31, 95 % CI 2.88-18.55). Wealth index was
positively associated with delivery by a SBA with
women in the highest wealth quintile having a 9-fold
increase in the odds of delivery by a SBA compared to
those in the lowest wealth quintile (OR 8.94, 95 % CI
2.45-32.61). The odds of delivery by a SBA decreased
with increasing parity and time to the nearest health
facility. Unmarried women were less likely to deliver
assisted by a SBA. Knowledge of the required ANC visits
(OR 2.65, 95 % CI 1.47-4.76) and experience of a preg-
nancy/delivery problem (OR 2. 94, 95 % CI 1.31-6.61)
were positively associated with delivery by a SBA. Women
with an excellent perception about the quality of maternal
health care at the nearest health facility were more likely
to deliver assisted by a SBA compared to those who per-
ceived the quality to be poor/average (OR 6.45, 95 % CI
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Table 2 Odds ratios for the association between various factors and attendance of four ANC visits
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Characteristics Unadjusted OR (95 % Cl) P value' Adjusted OR? (95 % Cl) P value'
District 0.820
Wolisso 1 -
Goro 1.08 (0.58-2.01) -
Wonchi 0.89 (0.47-1.69) -
Urban residence 369 (221-6.17) <0.001 1.62 (0.84-3.14) 0.145
Non Oromo ethnicity 1.79 (0.98-3.26) 0.058 141 (0.78-2.54) 0.241
Household size 0.017 0.867
2-3 2,04 (1.29-3.25) 1.14 (0.66-1.94)
4-5 143 (0.91-2.24) 1.16 (0.61-2.21)
>5 1 1
Wealth index quintile 0.001 0.015
Lowest 1 1
Second 244 (145-4.11) 229 (1.27-4.15)
Middle 146 (0.75-2.85) 1.10 (0.50-241)
Fourth 2.59 (1.50-447) 1.96 (1.04-3.68)
Highest 5.74 (290-11.36) 353 (1.69-7.39)
Age in years 0.001 0.003
15-24 1 1
25-29 0.78 (0.50-1.21) 0.81 (047-1.38)
30-34 043 (0.27-0.69) 0.37 (0.21-0.66)
35-49 039 (0.24-0.64) 042 (0.25-0.72)
Parity 0.030 0.936
1 1 1
2-3 0.69 (042-1.13) 0.98 (0.54-1.76)
4-5 0.58 (0.36-0.96) 1.07 (049-2.31)
>5 037 (0.20-0.67) 0.89 (0.352.31)
Woman'’s education level 0.003 0313
None 1 1
Primary 1.65 (1.07-2.56) 1.00 (0.56-1.76)
Secondary/higher 3.01 (1.70-5.33) 0.74 (0.40-1.35)
Partner’s education level 0.015 0.770
None/no partner 1 1
Primary 149 (0.86-2.59) 0.95 (049-1.84)
Secondary/higher 248 (1.33-4.62) 0.80 (0.34-1.86)
Marital status 0514
Married 1 -
Single 0.72 (0.26-1.99) -
Religion 0.566
Orthodox Christian 1 -
Protestant 1.27 (0.80-2.03) -
Muslim 1.16 (0.71-1.87) -
Knows number of required ANC visits 3.53 (240-5.18) <0.001 2.75(1.89-4.01) <0.001
Knows >3 pregnancy danger signs 1.61 (1.04-2.49) 0.032 0.90 (0.60-1.35) 0.605
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Table 2 Odds ratios for the association between various factors and attendance of four ANC visits (Continued)

Time to nearest facility

<30 min 1

30-59 min 055 (0.29-1.03)

>60 min 0.37 (0.20-0 .69)
Perceived quality of care at nearest facility

Average/poor/don’t know 1

Good 1.34 (0.81-2.21)

Excellent 228 (1.21-431)
Maternal health attitude score tertiles

Poor 1

Medium 239 (1.54-3.69)

Good 337 (1.93-5.86)

0.013 0.367
1
063 (0.31-1.29)
0.64 (0.32-1.29)

0.035 0.220
1
146 (0.93-2.31)
1.72 (0.85-3.48)

<0.001 0.033
1
1.88 (1.11-3.18)
220 (1.22-3.98)

iAdjusted Wald test P-value for the overall significance of the variable in the model

adjusted for residence, knowledge of number of ANC visits, woman’s age wealth index quintile and maternal health attitude score

2.77-15.01). Women who decided together with their hus-
bands on delivery place had a 4-fold increase in the odds
of delivery by a SBA than those who decided unilaterally.
Women who were well prepared for the birth of the baby
were more likely to deliver assisted by a SBA compared
with those that were not well prepared (OR 4.71, 95 % CI
1.68-13.18).

Discussion

In this study, attendance of at least four ANC visits was
positively associated with wealth status, knowledge of the
recommended ANC visits, and attitude towards maternal
health care, but negatively associated with woman’s age.
Delivery by a SBA was negatively associated with parity
and time to the nearest health facility but was positively
associated with urban residence, wealth, knowledge of the
required number of ANC visits, having a better perception
towards the quality of maternal health services, experience
of a pregnancy/delivery related problem, and birth pre-
paredness. Additionally, involvement of the partner/family
in decision making on delivery place increased the likeli-
hood of SBA at delivery but being unmarried reduced this
likelihood. The higher coverages of at least four ANC
visits (45.5 %) and SBA at delivery (28.6 %) in this study
compared to the corresponding national averages of (19.1
and 10 %, respectively) may be partly because of the exter-
nal donor support that the study districts have been
receiving in the past years.

The findings that poverty and higher age are associ-
ated with reduced ANC attendance are consistent with
those of a systematic review of 28 studies on determi-
nants of ANC use [28] and can be interpreted as if
women with previous pregnancy and birth experience
don’t feel the need to go again through ANC for a new
pregnancy. The present study however did not find

significant associations between ANC attendance and
many other socio-demographic factors as has been re-
ported in other studies [14, 19, 28]. These studies looked
at attendance of any ANC visit and not four or more
ANC visits. Nevertheless, the discrepancies suggest that
determinants of service access may vary by geographic
location even within a country, and highlight the need to
understand key determinants of service access in a given
context in order to tailor intervention strategies [29].
Distance is a major determinant in the decision to seek
care [30]. Although the Ethiopian government has re-
cently tried to improve geographical accessibility in the
study districts by building new HCs and opening new
roads, 42 % of participants were staying more the 1 h
from the nearest health facility, and utilisation of SBA,
but not ANC, was being influenced by distance. This is
because a woman in labour has little time within which to
go to the hospital compared to woman an antenatal
woman, and a usual walking distance may be unsur-
mountable for a woman in labour. Additionally, ANC but
not SBA can be provided through outreach; reducing the
geographical barrier. Knowledge of the recommended
number of ANC visits was associated with increased use
of ANC but knowledge of at least three pregnancy danger
signs did not have significant effect on ANC attendance.
Although both questions were meant to measure know-
ledge, the later might have been less specific; explaining
the discrepancy. Although knowledge of safe motherhood
practices such as danger signs of pregnancy may promote
safer pregnancies and deliveries, few women knew at least
3 pregnancy danger signs; consistent with results previ-
ously reported [31, 32].

In line with results from previous studies in the same
setting [33, 34], this study confirms the existence of two
major dimensions of inequity in utilisation of SBA in the
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Table 3 Odds ratios for the association between various factors and delivery by a skilled provider
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Characteristics Unadjusted OR (95 % Cl) P value' Adjusted OR* (95 % Cl) P value'
District 0.554
Wolisso 1 -
Goro 091 (0.26-3.13) -
Wonchi 0.51 (0.14-1.81) -
Urban residence 32.80 (12.40-86.74) <0.001 7.31 (2.88-18.55) <0.001
Non Oromo ethnicity 242 (0.62-9.49) 0.195 -
Household size <0.001 0.939
2-3 4.63 (2.77-7.75) 0.79 (0.15-4.10)
4-5 1.60 (1.04-2.48) 0.79 (0.15-4.10)
>5 1 1
Wealth index quintile <0.001 0.004
Lowest 1 1
Second 1.54 (0.68-3.53) 0.76 (0.36-1.61)
Middle 1.55 (0.67-3.61) 0.69 (0.19-2.49)
Fourth 6.00 (2.63-13.69) 347 (146-8.25)
Highest 2746 (8.48-88.89) 894 (245-3261)
Age in years 0.026 0.262
15-24 1 1
25-29 0.57 (0.37-0.87) 0.60 (0.28-1.27)
30-34 0.56 (0.37-0.86) 0.54 (0.30-0.99)
35-49 050 (0.26-0.96) 061 (0.27-1.38)
Parity <0.001 0.003
1 1 1
2-3 0.34 (0.20-0.58) 0.30 (0.10-0.90)
4-5 0.17 (0.10-0.28) 0.17 (0.06-0.44)
>5 0.20 (0.09-045) 0.21 (0.07-0.66)
Woman'’s education level <0.001 0.241
None 1 1
Primary 2.33 (1.47-3.70) 0.52 (0.24-1.11)
Secondary/higher 9.27 (3.01-28498) 0.66 (0.19-2.22)
Partner’s education level <0.001 0.468
None/no partner 1 1
Primary 249 (1.51-4.46) 0.67 (0.36-1.26)
Secondary/higher 10.37 (5.16-20.85) 0.63 (0.25-1.60)
Marital status 0.079 0.034
Married 1 1
Single 0.39 (0.13-1.13) 0.22 (0.06-0.87)
Religion 0.804
Orthodox Christian 1 -
Protestant 130 (0.58-2.91) -
Muslim 1.05 (040-2.76) -
Knows required number of ANC visits 2.74 (1.85-4.05) <0.001 2.65 (147-4.76) 0.002
Knows >3 pregnancy danger signs 2.08 (1.16-3.75) 0016 0.67 (030-1.52) 0322
Time to nearest facility with maternity 0.001 0.023
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Table 3 Odds ratios for the association between various factors and delivery by a skilled provider (Continued)
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<30 min 1 1
30-59 min 0.22 (0.10-045) 048 (0.23-0.96)
>60 min 0.14 (0.05-0.37) 035 (0.15-0.82)
Perceived quality of care at nearest facility 0.002 <0.001
Average/poor/don’t know 1 1
Good 1.36 (0.81-2.31) 1.73 (0.87-347)
Excellent 3.77 (1.89-7.49) 645 (2.77-15.01)
Maternal health attitude score tertiles 0.004 0.104
Poor 1 1
Medium 143 (0.81-2.53) 0.50 (0.24-1.01)
Good 2.72 (1.58-4.66) 061 (031-1.25)
Attended at least 4 ANC visits 391 (2.57-5.94) <0.001 141 (093-2.17) 0. 105
Had a pregnancy/delivery related problem 1.54 (0.92-2.60) 0.090 294 (1.31-661) 0.011
Final decision maker on delivery place <0.001 0.002
Woman alone 1 1
Partner/other family member alone 197 (1.02-3.79) 476 (2.16-1047)
Woman and partner together 3.71 (245-563) 3.92 (1.64-9.36)
Well prepared for delivery of baby 559 (242-12.85) <0.001 4.71 (1.68-13.18) 0.005

iAdjusted Wald test P-value for the overall significance of the variable in the model
adjusted for residence, partners education level, decider on place of delivery, attended 4 ANC visits, parity, wealth quintile, perceived quality of care at nearest

facility, birth preparedness, marital status, had pregnancy/delivery problem, knowledge of the required number of ANC visits and time to the nearest health
facility. Due to collinearity between age and parity, the final model excluded age; thus age is adjusted for all these variables except parity

study districts: rural/urban location and wealth [35]. Al-
though persistent disparities exist between poorer and
richer women regarding utilisation of maternal and child
health services in low income countries, SBA at delivery
is the most inequitable [36, 37]. In general, services de-
livered through fixed health facilities such SBA at birth
tend to show greater disparities than those which can
be delivered through outreach such as ANC [38]. As in
other studies [39], this study found an inverse relation-
ship between utilisation of SBA and parity and con-
firms the need to target women with higher parity in
maternal health service provision. Although based on
small numbers, unmarried women were less likely to
utilise SBA compared to married women. This may be
because it is culturally unacceptable for an unmarried
woman to become pregnant in this setting [40], conse-
quently, unmarried women may be shying away from
utilising maternal health services. The present study
did not find statistically significant association between
use of delivery service and woman’s age, woman’s edu-
cation and partner’s education as has been reported
elsewhere [39]. Our findings suggest that education is
not a strong determinant of utilisation of maternal
health services in this context where more than half of
the women are uneducated.

Our study concurs with findings from other studies
that have found that women are more likely to use

delivery services if they experience pregnancy related
problems [13, 14, 39, 41]. Women with complications in
pregnancy may be referred by a TBA, other person
assisting when the complication arose or even self-refer
to health facilities. Unfortunately such referrals do not
always happen on time and mothers/neonates have lost
lives due to various delays [30]. In many resource-poor
settings, ANC visits constitute one of the few times
when women seek care presenting a critical opportunity
for informing them about the importance of skilled de-
livery care. However, after accounting for other factors,
attending at least four ANC visits was not associated
with increased SBA at delivery in our study as has been
reported elsewhere [42].

In the present study, women whose final decision on
where to deliver was made in consultation with the part-
ner or by a family member were more likely to be
assisted by a SBA at delivery. Similar findings have been
reported in a study conducted in the same region [13],
and highlight the importance of family support in im-
proving maternal health services utilisation. Although
women’s autonomy increases health service utilisation
[43, 44], the role of family concern and support espe-
cially for SBA utilisation cannot be overlooked. On the
other hand, studies have also shown the negative effect
of too many people being involved in the decision mak-
ing process leading to delays in seeking care [41], an
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effect that does not seem to be applicable to this area of
Ethiopia.

Having a birth plan increases the likelihood of deliv-
ering in a health facility [45]. Theoretically, this is me-
diated through reduction in delays in obtaining care
[30]. Our findings that women who were well prepared
for the delivery of the baby were more likely to be
assisted by a SBA at delivery support the concept of
birth preparedness and complication readiness during
pregnancy. Unfortunately, in line with the present
study, a worldwide systematic review [41] and studies
in Ethiopia [46, 47] have found that few women are
well prepared for birth and pregnancy complications.
This problem is aggravated by poor knowledge and
practices related to birth preparedness [47].

Perceived low quality of care is a major barrier to
utilisation of maternal health services and can result
into the first delay: delaying the decision to seek care
[30, 41]. The findings in the present study are in line
with this well documented barrier and highlight the
need to simultaneously address both the demand and
supply side barriers to improve service utilisation [48].

This survey has limitations that prevent the full under-
standing of the barriers and facilitators for ANC attend-
ance and delivery assisted by SBA in the study area. It is
not only the perceived quality of care provided at health
facilities that is important. With the ultimate objective of
improving maternal and newborn health, the real quality
of the care, whether antenatal care includes evidence-
based interventions and to what extent equipment, tests,
medicines and other supplies are available are paramount.
Transportation and direct or indirect costs were also not
evaluated in this survey. Inadequate staffing potentially
leading to long waiting time in receiving care at health
facilities was also not studied here.

Conclusions

This is the first study to assess determinants of use of
two important interventions for reducing maternal and
newborn mortality and morbidity during pregnancy
and childbirth in Goro, Wolisso and Wonchi districts.
The findings highlight the importance of raising aware-
ness about ANC and emphasising the minimum rec-
ommended number of ANC visits. All pregnant women
should be encouraged to have a birth and complication
readiness plan. This could be done routinely during
ANC visits and also through community mobilisation
with the involvement of health extension workers. At
the moment, the study districts have numerous HCs
whose utilisation is still very low; only 27 % of women
delivered in 16 HCs as compared to 69 % who delivered
in the one hospital. There is a high potential of improv-
ing coverage of delivery by SBA in the study districts if
HCs are strengthened to respond to the maternal
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health needs in the population. Apart from increasing
coverage, improving service delivery at HCs will contrib-
ute towards reduced inequity. A recent study has found
huge gaps in the availability of emergency obstetric care
services at HCs [33]; further justifying the need for more
support at this level. The problem of long distance to the
health facility could be addressed through innovative solu-
tions such as use of transport vouchers [49] or other
transportation schemes, and construction of health cen-
tres in underserved areas. The important role of the family
found in this survey highlights the need not only to mobil-
ise women but also their husbands, families and the entire
community. Pregnant women need the encouragement
and support of family members in order to access delivery
care service. Given that most women deliver at home
assisted by TBAs, there is need for collaboration between
the formal health system and TBAs with the aim of
encouraging TBAs to refer pregnant women to deliver in
health facilities.
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