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Thewodros Shays, Joseph de Graft-Johnsonl, Barbara Rawlins!, Hannah GibsonS,
Abdullah H. Baqui and Bareng Aletta Sanny Nonyanef

Background: Ethiopia has one of the lowest rates of facility delivery and is promoting birth preparedness
among pregnant women through its community health services to increase the rate of institutional
delivery and reduce maternal mortality. Observational studies of birth preparedness in Ethiopia have thus
far only reported the marginal effect of birth preparedness when controlling for other factors, such as
parity and education.

Objectives: In this cross-sectional study, we use propensity score modeling to estimate the average
population-level effect of birth preparedness on the likelihood of delivering at a facility.

Methods: We conducted secondary analysis of household survey data collected from 215 women with a
recent live birth within the catchment areas of 10 semi-urban health centers. A mother was considered well
prepared for birth if she reported completing four of the following six actions: identified a skilled provider,
identified an institution, saved money, identified transport, prepared clean delivery materials, and prepared
food. We performed unadjusted and multivariate logistic regression analyses, with and without propensity
score weighting, to assess the relationship between birth preparedness and institutional delivery.
Findings: One hundred respondents (47%) delivered in an institution, and over two-thirds (151, 71%)
were considered well prepared for birth. Institutional delivery was more common among women who were
considered well prepared (57%) versus those who were considered not well prepared (19%). In the model
with propensity score weighting, women who were well prepared for birth had 3.83 times higher odds of
delivering at a facility (95% Cl: 1.41-10.40, p-value = 0.010).

Conclusions: This study contributes to existing evidence supporting the inclusion of antenatal birth
preparedness counseling as a part of an antenatal care package for promoting institutional delivery.
Important gaps remain in operationalizing the definition of birth preparedness and understanding the
pathway from exposure to outcome.

Introduction

Globally, over 300,000 mothers die annually due to
pregnancy- and childbirth-related complications.
Ninety-nine percent of these deaths occur in develop-
ing countries, with Sub-Saharan Africa absorbing over
half (66%) of this burden [1]. The majority of maternal
deaths occur during labor, delivery, and in the first 24
hours postpartum; most complications cannot be pre-
dicted or prevented [2]. Timely diagnosis and appropri-
ate management of complications require considerable
skill of those providing care; thus, where a woman gives
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birth, the delivery attendant's skill and the proximity to a
referral care center are critical factors influencing mater-
nal survival [3]. Giving birth in a health institution has
been suggested as the single most effective intervention
to end preventable maternal deaths [3]; however, there
is limited evidence on interventions that increase insti-
tutional delivery rates. As the global community seeks to
operationalize the Sustainable Development Goal 3 tar-
gets to reduce maternal mortality and end preventable
newborn deaths, it is imperative to critically assess what
strategies accelerate the rate and quality of institutional
deliveries.

One of the strategies to increase the coverage of skilled
attendance at birth is the promotion of birth prepared-
ness among pregnant women. The “three delays” model
describes three junctures at which delayed care can result
in maternal deaths: delay in deciding to seek medical care,
delay in reaching medical care, and delay in receiving care
[4]. Birth preparedness is considered a promising strategy
to decrease one or all of the delays, thereby increasing the
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likelihood of surviving obstetric emergencies [5]. Birth
preparedness has been conceptualized to span knowledge
and awareness, intentions, and actions taken by pregnant
women and their families, providers, and community,
which affect the timely and appropriate access to obstet-
ric care [6]. The concept of birth preparedness is opera-
tionalized with varying definitions in practice and in the
literature. In the World Health Organization’s Integrated
Management of Pregnancy and Childbirth guidelines, the
standard for birth and emergency readiness is that “all
women should have a written plan for birth and for deal-
ing with unexpected adverse events,” and health providers
are expected to educate women about signs of labor and
danger and support women and communities in develop-
ing their plans [7]. The implicit assumption of this model
is that birth preparedness counseling provided by health
workers will lead to birth preparedness actions taken by
stakeholders. That is, by knowing the risks and danger
signs, having the intention to undertake preparatory
actions, and completing preparatory actions, pregnant
women will be more likely to deliver in a health institution
and have access to emergency obstetric care in the event
of a complication. Despite the promise of birth prepared-
ness for increasing facility delivery, few trials have tested
the effectiveness of birth preparedness [8] —more often,
birth preparedness counseling is included in a package of
interventions, making it difficult to isolate the effect of
birth preparedness [9, 10]. The evidence for effectiveness
of birth preparedness is also limited by geography—given
that factors influencing both birth preparedness and facil-
ity delivery are present at individual, community, and
health system and policy levels [11], there are limitations
in generalizing results from one country to others.

Ethiopia, an East African country with one of the low-
est global coverage rates of skilled attendance at delivery
(27%) [12], has incorporated birth preparedness counseling
into its community health services in an effort to increase
facility delivery [13]. There is a growing literature of obser-
vational studies in Ethiopia assessing the status of birth
preparedness in various regions [14-24] and associations
between birth preparedness and facility delivery [25-29] or
skilled birth attendance [30]. Unlike the results generated
by an experimental design, which report the average popu-
lation-level effect of an intervention, these predominantly
retrospective observational studies rely on multivariate
regression analyses, which estimate the marginal effect of
birth preparedness beyond other factors influencing facil-
ity delivery that are included in the statistical model [31].
Given that no trial of birth preparedness has taken place in
Ethiopia, the population level increase in facility delivery
that can be expected from improved birth preparedness is
unknown. This study addresses that gap by using propen-
sity score analysis to estimate the average population level
effect of birth preparedness on facility delivery, when con-
trolling for measured confounders among a sample of new
mothers in four regions of Ethiopia.

Methods

Study Design

For this study we conducted secondary analysis of
household survey data collected for an evaluation of
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community-based promotion of skin-to-skin care (SSC)
and exclusive breastfeeding by Health Extension Work-
ers (HEWs) in Ethiopia, the results of which are published
elsewhere [47]. While promoting birth preparedness is
part of an HEW's stated responsibilities [13], this study
did not target improving birth preparedness and did not
include training on birth preparedness counseling as part
of the study protocol.

Data source

The household survey, for which detailed methods have
been published [47, 48], took place between December
2013 and January 2014 in four regions—Oromia, Tigray,
Amhara, and Southern Nations, Nationalities, and People
(SNNP)—which account for 85% of the country’s popu-
lation and represent the cultural and ethnic diversity in
Ethiopia. Women who reported a live birth within the
7 months prior to data collection were eligible for the
survey. Respondents were sampled from 34 randomly-
selected census enumeration areas surrounding the ten
health centers following a probability proportional to
size approach. A total of 7,669 households were screened,
337 eligible women were identified, and 215 were ran-
domly selected to complete the survey according to the
sample size requirements for the evaluation study. Data
were collected using a knowledge, practice, and coverage
questionnaire developed by the Saving Newborn Lives
program and adapted for this evaluation.

Variables
The primary outcome variable for this analysis is institu-
tional delivery, which includes delivery in a government
hospital, government health center, nongovernmental
organizational clinic, or private hospital. The main pre-
dictor variable is a composite indicator for completing
birth preparedness actions. Researchers and practitioners
have varying interpretations of the knowledge, intentions,
and behavioral elements that constitute birth prepared-
ness and with which combination of these a woman is
considered well prepared for birth. We narrowly defined
birth preparedness in terms of specific actions or behav-
joral practices the mothers reported undertaking during
pregnancy. Following a similar approach as that in other
studies [15, 16, 18, 22, 23, 26, 32], we created a compos-
ite indicator of individual birth preparedness actions and
assigned a cutoff value to classify a respondent as being
well prepared for birth versus not well prepared for birth.
Our definition of birth preparedness was developed
through a review of 17 peer-reviewed papers on birth
preparedness in Ethiopia and similar settings (see
Supplemental Table 1), a review of the HEW program
guidelines on birth preparedness counseling [33], and
consideration of the variables measured in the survey.
We classified recently delivered women as well prepared
for birth if they reported completing at least four of the
following six actions related to delivery: (1) identified a
skilled provider, (2) identified an institution for delivery,
(3) saved money for delivery, (4) identified transport, (5)
prepared delivery materials, and (6) made provisions for
food (see Panel 1). The first four items in this index are also
included in the majority of published birth preparedness
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Panel 1: Birth preparedness practices.
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The individual birth preparedness practices included are:

Identified skilled provider: During her pregnancy, woman planned to have a skilled health worker attend the birth of her child.

Identified facility for delivery: During her pregnancy, woman identified a health facility to deliver her child.

Saved money: Woman or family set aside funds specifically for care during delivery.

Identified transport: During her pregnancy, woman prepared a means of transportation for delivery.

Identified delivery materials: During her pregnancy, woman prepared materials for clean delivery.
Materials may include soap and water for washing hands, new blade to cut the umbilical cord and a sterilized thread to tie the
cord, clean cloth to wipe and wrap the baby, clean space, and a carpet or mat for the delivery.

Preparation for food: During her pregnancy, woman made food provisions for her delivery.

indices and scales that we reviewed. The fifth item, prepa-
ration of delivery materials, is not included in all indices,
but is included in the HEW training guidelines for birth
preparedness counseling [13]. The sixth item, food prepa-
ration, is only included in two prior indices we reviewed
[28, 34]. We decided to include this item in our defini-
tion of birth preparedness because it was an action meas-
ured in our survey and was completed by the majority of
women; in sensitivity analyses, the removal of food prepa-
ration from the index only changed the preparedness
classification of 3 (1%) of the women in the sample. We
selected a threshold of 4 items for classification as “well
prepared” because the mean and median number of the
six actions that women in our sample completed was 4,
and the majority of reviewed studies classified women as
prepared if they complete more than half of measured
actions (Supplemental Table 1).

Sociodemographic and health care utilization variables
that we considered as potential confounders were mater-
nal age, marital status, parity, educational level, house-
hold wealth level, knowledge of pregnancy danger signs,
distance to a health center, and time of labor start. We
used principal component analysis to produce a wealth
score for each household using housing material, toilet
source, drinking water source, and household assets. A
woman was considered knowledgeable about pregnancy
risks if she could name at least one of the five danger signs
without being prompted [35]: fever, bleeding, convul-
sions, swelling of hands and feet, or ruptured membranes
before term.

Statistical analysis

We included all 215 respondents in the dataset to analyze
the effect of birth preparedness on institutional delivery.
Descriptive statistics for the prevalence of birth prepared-
ness actions were calculated adjusting for survey design. In
order to estimate a population-level effect of birth prepar-
edness on facility delivery—rather than the marginal effect
estimated by multivariate regression models—we used
propensity scoring methods to improve the comparability
of the treatment groups on characteristics we could meas-
ure. This propensity score analysis uses the weighting
approach, which provided better balance between treat-
ment groups than a full matching approach [36] and was
conducted in two stages. In the first stage, we fitted a pro-
pensity score model with treatment (birth preparedness)
as the outcome and background covariates as predictors

(age, marital status, schooling level, parity, household
wealth, knowledge of pregnancy danger signs, time of
labor start, distance to health center, and sample weight).
We used a logistic regression model and took as propen-
sity scores the estimates of the probability of a woman
receiving the treatment (birth preparedness = yes). In the
second stage, we fitted and weighted the outcome model
(delivering in an institution) by the propensity score [36].
In the unadjusted and adjusted models, we present results
with and without the sample weights. Per DuGoff et al., we
generated a composite score that comprised the propen-
sity score multiplied by the sample weights to estimate an
average treatment effect generalizable to the target popu-
lation [37]. Furthermore, these models were extended to
include the covariates (e.g., age, marital status, etc.) to
account for any residual confounding [37]. We assessed
the multicollinearity between the independent variables
using a variance inflation factor for survey data. All analy-
ses were conducted using Stata 13.1[38].

Results

Sociodemographic characteristics. Table 1 provides a
summary of the background characteristics of the 215
respondents. Overall, 77 (36%) respondents were from
Ambhara, 60 (28%) from Oromia, 64 (30%) from SNNP, and
14 (7%) from Tigray regions. Half of the respondents (111,
52%) were 25-34 years of age, and almost all women
(201, 94%) were married or living with a partner. Eighty-
seven (41%) respondents had no schooling, 88 (41%) had
completed primary school, and the remaining 38 (18%)
respondents had completed at least secondary school.
The respondents were about evenly distributed among
the Ethiopian Christian Orthodox (81, 38%), Protestant
(65, 30%), and Muslim (68, 32%) religious affiliations.
The most common ethnicities were Amhara (88, 41%),
Oromo (38, 18%), and Hadiya (34, 16%). Results of the
unweighted and unadjusted logistic regression, which are
in Table 1, indicate that there are statistically significant
differences in maternal education and wealth level among
women who delivered in an institution compared with
those who did not.

Use of reproductive health services and other obstetric
characteristics. One hundred (47%) respondents gave birth
in an institution. About one-third of the respondents (65,
31%) were primipara mothers, half had given birth to 2—4
children (104, 50%), and the remaining 41 respondents
(20%) had five or more children. The respondents were
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Table 1: Characteristics of the sample and their association with facility delivery.

Total Nonfacility Facility

Unadjusted analysis?

delivery delivery
n (%) n (%) n (%) OR®  P-value 95%CI’
n = 215 n =115 n = 100
Region
n=215 n=115 n =100
SNNP 64 (30%) 48 (42%) 16 (16%) 1.00
Oromia 60 (28%) 29 (25%) 31(31%) 321 0064 0.93-11.03
Tigray 14 (7%) 8 (7%) 6(6%) 225 0521 0.18-28.64
Ambhara 77 (36%) 30 (26%) 47 (47%) 4.70 0.028 1.19-18.49
Age of Child
n=214 n=114 n= 100
2-10 weeks 52 (24%) 25 (22%) 27 (27%) 1.00
11-20 weeks 101 (47%) 49 (43%) 52(52%) 098 0955  0.53-1.83
21-30 weeks 61(29%) 40 (35%) 21(21%) 049 0065  0.23-104
Sex of child
n=214 n=114 n= 100
Female 107 (50%) 63 (55%) 44 (44%) 1.00
Male 108 (50%)  52(45%) 56 (56%) 154 0177  0.81-2.92
Age of respondent (mother)
n=213 n=113 n =100
15-24 years 69 (33%) 32 (28%) 37 (37%) 1.00
25-34 years 111 (52%) 61(54%)  40(40%) 071 0353  0.34-149
35 years or older 33(15%) 20 (18%) 13 (13%) 0.56 0.188 0.24-1.34
Marital status
n=213 n=113 n= 100
Currently married/living together 201(94%) 110(97%)  91(91%) 1.00
Formerly married or never married 12 (6%) 3(3%) 9 (9%) 3.63 0.064 0.92-14.23
Maternal education
n=213 n=115 n=98
None 87 (41%) 62 (54%)  25(26%) 1.00
Primary 88 (41%)  46(40%)  42(43%) 226 0036  106-4.85
Secondary or higher 38 (18%) 7 (6%) 31(32%) 1098 0000 3.61-33.42
Religion
n=215 n=115 n =100
Orthodox 81(38%) 40 (35%) 41 (41%) 1.00
Protestant 65(30%)  43(38%)  22(22%) 050 0243  0.15-1.64
Muslim 68(32%)  32(28%) 36 (36%) 110 0848  041-2.92
Other 1(0%) 0 (0%) 1(1%) N/A N/A N/A
Ethnicity
n=215 n=115 n= 100
Hadiya 34(16%)  26(23%) 8(8%)  1.00
Oromo 38 (18%) 22 (19%) 16(16%) 236 0230  0.56-9.89

(Contd.)
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Total Nonfacility Facility Unadjusted analysis®
delivery delivery
n (%) n (%) n (%) OR®  P-value 95% CI°
n = 215 n =115 n = 100
Amhara 88(41%)  35(30%)  53(53%) 492 0037  1.10-21.96
Gamo 23 (11%) 13 (11%) 10(10%) 250 0367  0.33-19.19
Other 32 (15%) 19 (17%) 13(10%) 222 0352  0.40-12.45
Wealth score
n=213 n=115 n=108
Quintile 1 44(21%)  41(36%) 3(3%)  1.00
Quintile 2 42(20%) 32 (28%) 10(9%) 427 0040 1.08-16.94
Quintile 3 42 (20%) 21 (19%) 33(30%) 1367  0.001 3.44-54.30
Quintile 4 44 (21%) 11 (10%) 31(29%) 410 <0.001  9.83-1710
Quintile 5 41 (20%) 10 (9%) 31(29%) 4236 <0.001 10.11-177.6
Parity
n=210 n=112 n=98
First birth 65 (31%) 23(21%) 42 (43%) 1.00
24 births 104(50%)  58(52%)  46(47%) 043 0005  0.25-0.76
5 or more births 41 (20%) 31 (28%) 10(10%)  0.18 <0.001  0.08-0.42
Number of ANC visits
n=214 n=114 n= 100
Less than 4 105 (49%) 74 (65%) 31(31%) 1.00
4 or more 109 (51%) 40 (35%) 69 (69%) 412 <0.001 2.28-743
Time of labor start
n =204 n=108 n=96
Day (between 6 am to 5 pm) 99 (49%) 7 (44%) 52 (54%) 1.00
Night (between 6 pm to 5 am) 105 (52%) 61 (56%) 44(46%) 065 0219  0.33-131
Distance to health center
n=214 n=114 n =100
Less than 30 minutes 42 (20%) 8(7%)  34(34%) 1.00
30-59 minutes 64 (30%)  23(20%) 41(41%) 042 0130  0.13-1.31
More than 1 hour 108(51%)  83(73%)  25(25%) 007 <0.001  0.02-0.21
Knowledge of pregnancy danger signs
n=210 n=110 n =100
Know at least one danger sign 147 (70%) 9(63%)  78(78%) 1.00
Do not know any danger signs 63(30%)  41(37%) 22(22%) 211  0.055 0.98-4.52

2 Unadjusted analysis using logistic regression accounting for clustering by enumeration area.

b Confidence interval (CI), odds ratio (OR), not available (N/A).

about evenly divided between those who had or had not
received four or more ANC visits by the time of labor start.
Half of the respondents lived more than one hour from
the nearest health center (106, 51%). The great majority
(147, 70%) of the respondents knew at least one danger
sign. The results of the unweighted and unadjusted logistic
regression (Table 1) show statistically significant associa-
tions between parity, four or more ANC visits, and distance
to health center and the outcome of institutional delivery.

Status of birth preparedness. Table 2 provides the
unweighted prevalence of each birth preparedness
practice among the 215 respondents. Most (195, 91%)
reported making provisions for food during pregnancy,
171 (80%) reported making provisions for clean delivery
materials, 153 (71%) saved money, 152 (71%) planned to
deliver in an institution, 143 (67%) reported identifying
a skilled birth attendant, and 84 (39%) reported making
preparations for transport. The median amount of money
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Table 2: Coverage of birth preparedness actions and their association with facility delivery.

Total Nonf.acility Fac.ility Unadjusted analysis?
delivery delivery
N = 215 n (%) n (%) n (%) OR® P-value 95% CI°
Planned to deliver in an institution®
n=213 n=115 n=98
No 61(29%) 50 (43%) 11(11%) 1.00
Yes 152 (71%) 65 (57%) 87 (89%) 608 0000  244-1515
Planned for skilled birth attendant
n=215 n=115 n=100
No 72 (33%) 55 (48%) 17 (17%) 1.00
Yes 143 (67%) 60 (52%) 83 (83%) 448 0001  1.96-10.22
Saved money
n=215 n=115 n =100
No 62 (29%) 41 (36%) 21(21%) 1.00
Yes 153 (71%) 74 (64%) 79 (79%) 2.08 0.024 1.11-3.92
Prepared transport
n=215 n=115 n =100
No 131 (61%) 81(70%) 50 (50%) 1.00
Yes 84 (39%) 34 (30%) 50 (50%) 238 0.019 1.17-4.86
Prepared clean delivery materials
n=215 n=115 n=100
No 44 (21%) 28 (24%) 16 (16%) 1.00
Yes 171 (80%) 87 (76%) 84 (84%) 168  0.179 0.78-3.67
Prepared food
n=215 n=115 n =100
No 20 (9%) 12 (10%) 8 (8%) 1.00
Yes 195 (91%) 103 (90%) 92 (92%) 134 0595 0.44-4.05
Well prepared?
n=213 n=115 n=98
No 62 (29%) 50 (44%) 12 (12%) 1.00
Yes 151 (71%) 65 (57%) 86 (88%) 551 <0.001  2.41-12.57

2 Unadjusted analysis using logistic regression accounting for clustering by enumeration area.

b Confidence interval (CI), odds ratio (OR).
¢ Missing two values.

4 A mother was considered well prepared for birth if she reported completing at least four of the following six actions in advance
of her delivery: identified a skilled provider, identified an institution, saved money, identified transport, prepared clean delivery

materials, and prepared food.

saved among respondents who reported saving money
was ETB 1,000 (about USD 52). When sample weights were
applied, the weighted and unweighted prevalence for four
of the six birth preparedness practices remained similar
(within 2% of the unweighted percentages). The two prac-
tices with a lower weighted prevalence were respondents
saving money (70%) and respondents making prepara-
tions for transport (32%). The unadjusted analysis showed
significant differences between women who delivered
outside of an institution and women who delivered at an

institution, with respect to four practices: planning for an
institutional delivery, identifying a birth attendant, saving
money, and preparing transport.

Table 2 also includes the unweighted prevalence of
respondents who were considered well prepared, as
defined by taking action on at least four birth prepared-
ness factors. More than two-thirds of the respondents (151,
71%) were categorized as well prepared for birth. Among
respondents who were well prepared for birth, more
respondents delivered in an institution (n = 86, 57%);
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among the 62 respondents who were not well prepared
for birth, only 12 delivered in an institution (1%). When
we applied sampling weights, the percentage of respond-
ents delivering in an institution, from among those who
were well prepared, decreased from 57% (unweighted) to
50% (weighted); the percentage of respondents delivering
in an institution from among women who were not well
prepared remained at 19%.

Association between birth preparedness and institutional
delivery. Table 3 presents four analyses assessing the associ-
ation between birth preparedness and institutional delivery.

Model 1. This model provides an unadjusted analysis
without propensity score weighting. The results suggest
that women who completed four or more birth prepar-
edness steps, and were thus considered well prepared for
birth, were at least five times more likely to have delivered
in an institution compared with women who were not well
prepared (OR = 5.47, 95% CI: 2.16—13.88, p-value = 0.001).
The results of Model 1 with sample weights applied were
OR =4.22,95% CI: 1.61-11.05, p-value = 0.005.

Model 2. An extension of Model 1, we controlled for
potential confounding using propensity score weight-
ing for the unadjusted outcome. The results suggest
that women who were well prepared were at least three
times more likely to have given birth in an institution
(OR = 3.83, 95% CI: 1.41-10.40, p-value = 0.010) com-
pared with women who were not well prepared. When we
applied a composite weight (propensity score multiplied
by sample weight), the results were OR = 3.44, 95% CI:
1.18-10.02, p-value = 0.025.

Model 3. This model assessed the association between
institutional delivery and birth preparedness and adjusted
for other potential confounding covariates using mul-
tivariate logistic regression without propensity score
weighting. Women who were well prepared were at least
three times more likely (OR = 3.20, 95% CI: 1.20-8.51,
p-value = 0.022) to deliver in an institution compared
with women who were not well prepared. The results of
Model 3 with sample weights applied were OR = 3.06,
95% Cl: 1.11-8.39, p-value = 0.031.

Model 4. An extension of Model 3, Model 4 looked at
the association between institutional delivery and birth
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preparedness using a multivariate logistic regression
model with propensity score weighting. The results sug-
gest that well-prepared women were at least four times
more likely to have delivered in an institution (OR = 4.56,
95% Cl: 1.71-12.14, p-value = 0.003) compared with
women who were not well prepared. When we applied
a composite weight of propensity score multiplied by
sample weight, the results were OR = 4.84, 95% CI: 1.62—
14.51, p-value = 0.006.

Discussion

This study provides what we believe is the first estimate
of the average population-level effect of birth prepared-
ness on facility delivery in Ethiopia. Across models, well-
prepared women were at least three times more likely to
give birth in a facility compared with women who were
not well prepared. In fact, the estimated average popula-
tion-level treatment effect of birth preparedness reported
in the propensity score models (2 and 4) was similar in
direction and magnitude to the marginal effect of birth
preparedness reported in the standard multivariate regres-
sion models (1 and 3). In bivariate analyses, planning to
deliver in a health facility and with a skilled attendant
were the two birth preparedness components with the
strongest association with facility delivery among the six
that we measured.

This study also contributes to the rapidly growing lit-
erature on the prevalence of birth preparedness actions
among pregnant women in Ethiopia. A large proportion
of respondents (71%), who were drawn from a semi-
urban population with health indicators generally higher
than women in a primarily rural sample [12], were well
prepared for birth. Two earlier studies—one covering the
same regions [17] and another in the Tigray region [19]
—reported very similar results: close to 70% of pregnant
women were classified as well prepared for birth. Several
other studies, from regions including Oromia, SNNP, Tigray,
and Ambharra, reported much lower rates of birth prepared-
ness between 13% and 38% [15, 16, 20-24, 28, 30, 39].

While we found a positive association between birth
preparedness and institutional delivery, previous research
on the effectiveness of birth preparedness promotion and

Table 3: Logistic regression estimates of the effect of birth preparedness on the odds of institutional delivery.

Unadjusted analysis

Multivariate analysis

N = 186* OR® 95% CI°  P-value OR 95%Cl  P-value
Well prepared (without propensity score weighting?)

Model 1 Model 3
Yes vs. no 547 2.16-13.88 0.001 320 1.20-8.51 0.022
Well prepared (with propensity score weighting?)

Model 2 Model 4
Yes vs. no 3.83 141-10.40 0.010 4,56 1.71-12.14 0.003

2 All models are limited to complete cases only to facilitate comparison across models.

> Odds ratio (OR).
¢ Confidence interval (CI).

4 Propensity score includes mother’s age, marital status, parity, educational level, wealth status, ANC visits, knowledge of pregnancy
danger signs, distance to health center, time of labor start, and sample weight.
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care-seeking has been mixed. Studies in Ethiopia, Tanzania,
and Nepal reported positive associations between birth
preparedness and institutional delivery. Two unmatched
case-control studies in Ethiopia reported positive mar-
ginal effects of birth preparedness on facility delivery: one
study reported a six times greater odds for institutional
delivery (adjusted OR (AOR) = 6.96, 95% CI: 2.42—19.99,
p-value not provided) [25]; and another reported a three
times greater odds for institutional delivery (AOR = 2.55,
95% CI: 1.12-5.84, p-value < 0.05) [27]. In Tanzania, a
randomized control trial reported a 17 percentage point
increase in facility delivery among women who were
counseled on birth plans compared with women who did
not receive counseling (adjusted difference in propor-
tions: 16.8%, 95% CI: 2.6-31.0, p-value = 0.02) [40], and a
cross-sectional study reported that well-prepared women
were almost four times more likely to deliver in an institu-
tion (AOR = 3.91, 95% CI: 2.44-6.27, p-value not provided)
[32]. A prospective, observational study in Nepal reported
a slightly positive association between more birth pre-
paredness arrangements taken and skilled attendance at
birth (OR = 1.52, 95% CI: 1.22—1.88, p < 0.001) [41]. Other
studies exploring the association between birth prepared-
ness and skilled attendant or institutional delivery have
found weak or no association between the two constructs.
One prospective, observational study in Ethiopia reported
a weak positive marginal association between birth pre-
paredness and skilled attendance at birth (AOR = 1.32,
95% CI: 1.03-1.68, p-value not provided) [26], and a cross-
sectional study reported no association (AOR 1.9, 95% CI:
0.9-4.1, p 0.091) [29]. In India, Burkina Faso, and Nepal,
studies found women prepared for birth were no more
likely to give birth with the assistance of a skilled provider
or in an institution than women who were not prepared
[8, 42, 43].

Among the studies from Ethiopia, there are a number
of potential reasons for the variations in the rate of birth
preparedness and its association with institutional deliv-
ery. First, differences in the make-up of the samples, with
regard to variables reported to be predictors of birth pre-
paredness, could be an influence. Residence, educational
status, ANC attendance, parity, wealth level, knowledge of
pregnancy danger signs, and past obstetric complications
are some variables associated with an increased likeli-
hood for preparing for birth [14, 15, 17-21, 23]. Second,
the studies have been conducted over the course of the
last decade and in different regions in Ethiopia. The rela-
tively recent emphasis on birth preparedness and the role
of HEWs in communicating birth preparedness messages
could be contributing to the difference in rates. While
there is national-level guidance on promotion of birth
preparedness by health care workers at the community
and facility levels, it is not well understood to what extent
women are receiving these messages and from whom.
Differences in source, frequency, and consistency of the
messaging could explain differences in prevalence of birth
preparedness.

In Ethiopia and elsewhere, an important consideration
for interpreting the results of birth preparedness studies
is the varying definitions of birth preparedness used by
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each study, both in terms of what elements are included
and how many actions a woman must complete to be
considered well prepared. While the concept of birth
preparedness encompasses knowledge, intentions, and
behaviors, researchers have differed in their operational
definitions and measurements of birth preparedness by
focusing on select elements within each, some, or all of
the components. As was done in this present study, some
researchers treat knowledge as a preceding step to birth
preparedness actions; thus, they do not include knowl-
edge within the primary independent variable (birth
preparedness) [14, 15, 18, 21, 44]. Some researchers have
chosen to include the number of ANC visits, the content
of the visits, or both, as part of the birth preparedness
variable [8, 41]. Another issue is the distinction that is
inconsistently applied between birth preparedness and
complication readiness [45]. While the two concepts are
related, birth preparedness is about encouraging women
and their families to make preparations for all deliveries,
while complication readiness tends to focus more on rais-
ing awareness about signs of and responses to obstetric
emergencies.

The definitional inconsistencies of birth preparedness
prevent a clear understanding of the effectiveness of
birth preparedness counseling and what specific actions
lead to institutional delivery across studies and settings.
Practitioners looking to translate research into public
health programs would be rightfully confused when try-
ing to determine which elements of birth preparedness
have been shown to be effective and incorporate those
elements into programs. Brazier et al. disassembled the
concepts of birth preparedness knowledge, complication
readiness knowledge, and birth preparedness actions, to
create separate composite variables for the components
of these two constructs [45]. In their sample of mothers
from Guinea, birth preparedness knowledge and actions
were associated with institutional delivery, while com-
plication readiness knowledge was not. Future research
should also consider whether the effective birth prepar-
edness components differ between settings, requiring
context-specific definitions of birth preparedness. For
example, identifying transport may be more important in
remote or sparsely populated rural areas than semi-urban
or urban areas. Additionally, varying policies and informal
practices within health systems also may determine the
extent to which saving money or preparing clean delivery
materials influence institutional delivery.

This study compared results, with and without sample
weights, for propensity score weighting (Model 2) and
regression-adjustment (Model 3), and we combined pro-
pensity score weighting with the regression-adjustment
approach (Model 4) to control forerrorwhen estimating the
association between birth preparedness and institutional
delivery. Although all models in our analysis consistently
found a positive association between birth preparedness
and facility delivery, we observed extreme survey sample
weights in the control group (birth preparedness = no).
When propensity score weighting was combined with
the composite weight (propensity score multiplied by the
sample weight), this imbalance was further exaggerated,
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which resulted in additional variability in the measure of
association, as seen in the results of Model 4. This is one
of the known issues to propensity score weighting [36].
While propensity scores and regression adjustments are
alternative approaches to controlling for background
variables, these methods are complementary and indeed
have been shown to work best when combined [36]. In
this study, propensity score weighting with regression
adjustment resulted in a stronger association yet added
variability compared to either approach alone. Future
work involving simulation studies will be useful to help
understand the implications of using composite weights
with small data sets.

Our study has several limitations. First, the study design
is cross-sectional and relies on a woman's retrospective,
self-reported preparations for childbirth. Self-reports
may be subject to increased recall bias as time elapses.
However, the study participants were questioned within
7 months of giving of birth, which is a shorter time period
than what has been reported (e.g.,, 1 year or 2 years) in
many observational birth preparedness studies. Second,
women's retrospective, self-reported preparations for
delivery may be influenced by the care they receive during
childbirth [5]. Third, we did not assess actual or perceived
quality of care provided by local health institutions for
normal and emergency deliveries. Because clients’ percep-
tions of quality shape care-seeking behavior, differences
in the quality of care delivered among health institutions
could influence the results [46]. Fourth, identification of
a blood donor is a birth preparedness practice commonly
included in birth preparedness definitions, but the ques-
tionnaire we used did not measure this.

Conclusion

The results from this study suggest that increasing birth
preparedness behaviors during pregnancy will likely
increase population-level coverage of facility delivery.
These findings are supportive of the Ethiopian Ministry
of Health's efforts to promote birth preparedness as a
key component of ANC provided by health care workers
and the work to expand coverage of ANC so all women
can receive and act on birth preparedness messaging. In
this study, the elements included as a part of the compos-
ite variable for birth preparedness associated with facil-
ity delivery are identifying a skilled provider, identifying
a health institution for birth and making arrangements
to save money, identifying transport, identifying delivery
materials, and preparing food.
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