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Abstract

The World Health Organization (WHO) recommends the need for a strong nutrition training pack-
age for practitioners, including antenatal care (ANC) providers. Without such a training package,
ANC visits remain a missed opportunity to address nutritional problems among pregnant women.
This study evaluated the effectiveness of an in-service nutrition education and counselling package
on the providers’ counselling skills during ANC visits. A cluster randomized controlled trial was
conducted in Addis Ababa, Ethiopia. All health-care providers working in ANC units across 20
health centres participated in this study. Health centres were allocated to intervention and control
arms using a matched-pair randomization technique. An in-service nutrition education and coun-
selling package, including training for ANC providers, supportive supervision and provision of
modules, pamphlets and job aids, was provided for health centres assigned to the intervention
arm. Observation checklists were used to assess the counselling skills of health-care providers. We
used mixed-effect linear regression to evaluate the impact of the intervention. Significantly more
health-care providers in the intervention arm informed pregnant women about the need to have
one additional meal (Difference in proportion [DP] 49.17% vs —0.84%; DID 50.0%), about minimum
required dietary diversity (DP 72.5% vs —2.5%; DID 75.0%) and about gestational weight gain (DP
68.33% vs —8.33%; DID 76.6%). Furthermore, providers improved in identifying key difficulties that
pregnant women face (DP 28.34% vs —2.5%; DID 30.8%), and in recommending simple achievable
actions on nutrition during pregnancy (DP 20.8% vs —10.9%; DID 31.6%). The intervention did not
have statistically significant effects on how providers informed women about early initiation of
breastfeeding (DP 6.67% vs 9.17%; DID —2.5%). The comprehensive in-service nutrition education
and counselling package improved how ANC providers engaged with pregnant women and deliv-
ered nutrition messages during ANC consultations. This trial was registered in the Pan African
Clinical Trial (PACTR registry, PACTR20170900 2477373; Date issued 21 September 2017).
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women by trained ANC providers.

* Malnutrition among women of the reproductive age group (15-49 years) in Ethiopia is relatively high compared with in its neighbour-
ing countries, with 22% having a body mass index of <18.5 kg/m* (undernourished) and 24% with anaemia prevalence. Only 18%
of pregnant women in Addis Ababa took the 90+ iron folic acid supplement tablets recommended by the World Health
Organization, while 35.6% of pregnant women did not take any supplements throughout their pregnancy.

* To address maternal, as well as other nutritional, concerns in the country, the government of Ethiopia developed a Blended and
Integrated Nutrition Learning Module (BINLM) in 2016. However, up to this date, no evaluation has so far been made on the effect-
iveness of BINLM in improving the nutrition education and counselling skills of antenatal care (ANC) providers in Ethiopia.

* This study found that an in-service nutrition education and counselling package developed by adapting the BINLM improves ANC
providers’ approach and the nutrition messages delivered to pregnant women.

* The study recommends provision of comprehensive in-service nutritional training for providers working in ANC units, including sup-
portive supervision and preparation of ANC nutritional guidelines and job aids to provide adequate nutrition education for pregnant

Introduction

Malnutrition among women of the reproductive age group (15—
49 years) in Ethiopia is relatively high compared with in its neigh-
bouring countries, with 22% of women having a body mass index
of <18.5kg/m? (undernourished) and 24% with anaemia prevalence
(The DHS Program ICF Ethiopia, 2016). About 58% of pregnant
women in the country did not take iron folic acid (IFA) supplemen-
tation during their last pregnancy, and only 5.1% took the recom-
mended 90+ iron tablets (The DHS Program ICF Ethiopia, 2016).
Malnutrition among pregnant women may lead to higher risks of
stillbirth, miscarriage, low birth weight, mortality, impaired cogni-
tive development and sub-optimal productivity in later life (Wu
et al., 2004; Williamson, 2006; Wilkinson and Tolcher, 2010;
Veena et al., 2016).

Nutrition education and counselling of pregnant women is critical
for every antenatal care (ANC) visit. In Ethiopia, 62% of pregnant
women received at least one ANC visit for their last birth, and 66% of
these women said they received nutritional education and counselling,
but the quality and extent of counselling they received was unknown
(The DHS Program ICF Ethiopia, 2016). Without an adequate nutrition-
al education and counselling programme that can be integrated into
existing services such as ANC, malnutrition among pregnant women
and their children will remain a pressing challenge in Ethiopia and other
low- and middle-income countries.

The World Health Organization (WHO) recommends the need
for a strong training package for practitioners, which includes a
standardized, evidence-based, sustainable, reproducible, accessible
and adaptable guidance on nutrition (World Health Organization,
2016). Without such a training package, ANC visits will remain a
missed opportunity to address nutritional problems among pregnant
women, which is critical for women and their children.

Over the past decades, the government of Ethiopia has empha-
sized the importance of nutrition interventions in its development
plans, national nutrition programmes and ‘1000 days initiatives’—a
group of interventions targeted from the first day of conception to
the second birthday of a child (Federal Ministry of Health Ethiopia,
2005, 2010, 2013, 2015, 2016b). To address maternal as well as
other nutritional concerns in the country, the government of
Ethiopia developed a Blended and Integrated Nutrition Learning
Module (BINLM), which is a compact disc-based training material
introduced in 2016 (Federal Ministry of Health Ethiopia, 2016a).

To this date, no evaluation has been conducted to assess the ef-
fectiveness of BINLM in improving the nutrition education and

counselling skills of ANC providers in Ethiopia. By building on
existing nutritional training programmes such as the BINLM, we
developed a comprehensive in-service nutrition education and coun-
selling training package for ANC providers and evaluated the effect-
iveness of this programme on the providers’ engagement with
pregnant women and nutritional counselling skills during ANC vis-
its in primary care units of Addis Ababa, Ethiopia.

Methods

Setting

This study was conducted in Addis Ababa, Ethiopia from August to
December 2017. Addis Ababa is the capital city of Ethiopia, consisting
of 10 sub-cities and 94 health centres (Federal Ministry of Health
Ethiopia, 2017). Health centres are the primary health-care units of
Addis Ababa. They provide both preventive and curative services and
serve as referral centres to hospitals. Health centres are usually staffed
by about four health-care providers per ANC unit. Health officers,
nurses and midwives are at the forefront of providing ANC services in
the health centres. High-risk pregnancies including pregnancies requir-
ing caesarean delivery are referred to catchment hospitals of the health
centres to receive ANC and delivery services (Federal Ministry of
Health Ethiopia, 2015). Among the city’s 1134 510 women aged 15—
49years, 81915 were expected to be pregnant by the year 2018
(Federal Ministry of Health Ethiopia, 2017). The majority (97%) of
pregnant women in the city of Addis Ababa receive ANC from skilled
providers (The DHS Program ICF Ethiopia, 2016). However, only
18% of pregnant women in Addis Ababa took 90+ IFA supplement
tablets recommended by the World Health Organization during their
last pregnancy, while 35.6 % of pregnant women did not take any sup-
plements (The DHS Program ICF Ethiopia, 2016). Consequently, an-
aemia among women aged 15-49years in the city is at 16% (The
DHS Program ICF Ethiopia, 2016).

Study design

We conducted a cluster randomized controlled trial from August
2017 to December 2017, clustering by health centres grouped by
each of the 10 sub-cities in Ethiopia. With a total of 94 health
centres in Ethiopia, each of the 10 sub-cities had an average of nine
health centres. We then excluded 12 health centres (three non-
governmental health centres and nine health centres with <50 aver-
age monthly caseload for ANC). For the remaining health centres,
we randomized health centres by using a matched-pair randomiza-
tion technique. We randomly selected one health centre from each
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sub-city and then a matched pair for each health centre was selected
from the same sub-city using the following matching criteria:

1. Health centres with a non-adjacent catchment area from the first
randomly selected health centre (which is at least one district in
between the health centres) from each sub-city to prevent infor-
mation contamination; and,

2. Health centres within = 15% range of an average monthly ANC
case load from the first randomly selected health centre in each
sub-city in order to keep baseline balance.

Data for all matching variables were obtained from the Addis
Ababa Health Bureau (AAHB) database, including city maps on
which health centres are located and sub-city health information
reports. Following a matched-pair randomization scheme, health
centres were randomized, with one health centre per sub-city allo-
cated to intervention and the other health centres to control arms.
Non-study personnel conducted the randomization by using ballot-
ing method. We invited these 20 health centres to participate prior
to randomization without disclosure of allocation status. In this
study, we did not calculate sample size since we enrolled all ANC
providers from the selected health centres. All study participants
were aware of their study allocation status (intervention or control)
during baseline data collection.

Intervention: comprehensive in-service nutrition educa-
tion and counselling training package aimed at improv-
ing counselling skills of ANC providers working in ANC
units

We adapted and modified the existing BINLM (Module II:
Adolescent, Maternal, Infant & Young Child Nutrition [AMIYCN])
of the Federal Ministry of Health in Ethiopia to include additional
nutritional messages and counselling items from other international
guidelines and documents as well as the use of the health belief
model while counselling pregnant women. The health belief model

is one of the behavioural change models adapted to explain and pre-
dict health behaviours. The model suggests that an individual’s per-
ceived threat of disease or negative outcome is a key determinant of
whether he or she adopts a healthy behaviour. It also suggests that
the benefits and barriers of changing health behaviour must be taken
into consideration, as those who perceive more benefits than bar-
riers are more likely to take action (Taylor et al., 2006; Moore and
Johnson, 2015). We then trained all ANC providers of the health
centres assigned to the intervention arm of the study (z=40 ANC
providers, 10 health centres). Each ANC provider had a two-day
training with the adapted BINLM. The first author (AO), who is a
certified BINLM trainer, provided the training supported by all
other co-authors along with a Health Information Education and
Communication programme officer and a nutrition expert from
AAHB.

The training was composed of three sessions (Figure 1). First,
ANC providers reflected on why they needed a nutritional training
programme specifically intended for pregnant women. Second, pro-
viders discussed nutrition for pregnant women, highlighting wom-
en’s nutritional needs during pregnancy, the importance of
prescribing IFA supplementation to pregnant women, the import-
ance of adherence to IFA supplements, pregnancy weight gain, food
group classifications, other food ingredients and lifestyle issues,
food safety issues, common problems associated with pregnancy,
the benefits of fulfilling nutrient requirements during pregnancy and
the consequences of maternal malnutrition, among other things.
Third, providers discussed how to conduct nutrition education and
counselling, as well as identify the important counselling skills, key
messages and achievable actions and the ‘Greet, Ask, Listen,
Identify, Discuss, Repeat, Appoint’ (GALIDRA) steps, which
includes a checklist for how to counsel clients and reach an agree-
ment. During this final session, all providers practised through case
scenarios and role plays how to give pregnant women simple, per-
sonalized and specific recommendations on achievable actions for
nutrition changes during pregnancy using the health belief model.

In-service nutrition education and counselling training package Nutritional counselling and skill outcome measures:
Training programme| Duration Target Description
components (Total: 20 audience Client experiences and ANC approach
weeks) - Greetings
1. In-service Two days All ANC | Modified from the BINLM. The - Listening
nutritional providers | training includes education on - Showing interest
training nutrition during pregnancy, and - Identifying key problems
nutrition education and counselling - Avoiding judging words
skills of ANC providers. The - Praising the woman
training used the health belief - Recommending achievable actions
model and GALIDRA approach as - Checking understanding
frameworks. - Measuring weight
2. Supportive One week Supportive supervision includes - Taking history
supervision immediately continuous monitoring and - Making appointments
after #1 feedback, identifying key Nutritional messages
difficulties in providing nutritional - Informing risk
care to pregnant women and - Daytime rest
proposing solutions to address - The need for extra energy
those difficulties - One additional meal
3. Modules For all ANC For all These modules will be used as - Minimum dietary diversity
visits trained references to be used by providers - Gestational weight gain
(Provided ANC during ANC visits. It includes all - Checking track of gestational weight gain
during the providers | components of the training, - Food groups
training) and to be training frameworks and case - Iron folic acid supplement
placed scenarios. - Consequence of undernutrition
4. Summary For all ANC | inside Summary tables include bulleted - Thi_ngs to a_void/limit
tables and job | visits ANC units | lists of key messages and achievable| - lodm_e (iodized salt) )
aids (Provided actions, including food groups, - Solutions to common problems during pregnancy
during the iron folic acid supplement, ‘
training) gestational Wel{ght gain, ] Intended future impacts:
consequence of undernutrition and
things to avoid/limit intake during Optimal maternal health and nutrition
pregnancy. Favourable birth outcomes

Figure 1 In-service nutrition education and counselling training package. ANC, antenatal care; ANCPs, antenatal care providers; BINLM, Blended and Integrated
Nutrition Learning Module; GALIDRA, Greet, Ask, Listen, Identify, Discuss, Repeat, Appoint
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All providers were then given supplementary materials such as train-
ing modules, job aids and summary pampbhlets to use and display in
their ANC units.

We evaluated the training by the results of pre-post test questions
given to the participants based on the training module. We discussed
areas that ANC providers seem to be weak in after the post-test in
order to clarify any misunderstandings throughout the sessions.
ANC providers implemented the training in their ANC units imme-
diately after the training. We provided ANC providers of interven-
tion health centres with everyday supportive supervision, which
lasted for one week after the training to help identify and solve any
difficulties while implementing the training and fill missing gaps if
any.

Data collection and variables

Data were collected from all ANC providers at pre-intervention
(baseline) and post-intervention (follow-up). Follow-up data were
collected from the same ANC providers 20 weeks after baseline.
Three consecutive ANC consultations were observed from each
ANC provider (=240 observations, 80 providers) at each stage of
data collection. A total of 480 observations were collected both at
baseline and follow-up. All outcome variables were assessed using
an observation checklist adapted from BINLM and other literatures
(Marias and Glasauer, 2014; Federal Ministry of Health Ethiopia,
2016a; Zelalem et al., 2017). The survey tool was pre-tested among
ANC providers from health centres not included in the study.
Trained health professionals who were not working in the selected
health centres conducted each stage of data collection. Data include
the following.

Baseline characteristics of ANC providers

Baseline characteristics of ANC providers such as age, sex, field of
study, educational status, institute of graduation educational status,
years of experience, previous nutritional training and self-reported
confidence in providing nutritional counselling to pregnant women
(measured as ‘Confident’, ‘Moderately confident’ and ‘Not confi-
dent’). Baseline information was collected once during the baseline.

Outcome variables

Overall, outcomes are presented in two forms: as yes/no outcomes
(for a: patient engagement and b: nutritional messaging) and scores
(for ¢: more quantifiable nutritional counselling skills).

a. ANC providers’ engagement with the client includes greeting the
client, listening, showing interest, identifying key problems,
avoiding judging words while speaking, praising the woman,
recommending achievable actions, checking if the woman has
understood the recommendations, measuring weight, monitor-
ing gestational weight gain, taking client history and scheduling
follow-up appointments. These variables were yes/no questions:
‘yes’ if the provider demonstrated the correct practice and ‘no’ if
otherwise.

b. Similarly, nutritional messages delivered to pregnant women in-
clude informing pregnant women about health and nutritional
risks, the need for extra energy, one additional meal, minimum
dietary diversity, daytime rest, gestational weight gain and early
initiation of breastfeeding. These variables were also yes/no
questions: ‘yes’ if the provider demonstrated the correct practice
and ‘no’ if otherwise. For these yes/no outcomes, the above vari-
ables refer to the ANC having delivered the specific critical nutri-
tional information to the woman during her visit. There is only
one associated message, i.e. ANC providers should inform preg-
nant women about having one extra meal during pregnancy.

c. In addition, other more quantifiable nutritional messages based
on the recommended nutritional practice checklists such as IFA
supplementation, food groups, iodine (iodized salt), consequen-
ces of undernutrition, things to avoid/limit during pregnancy
and solutions to common problems during pregnancy were
scored by fulfilling each item in the observation checklist per do-
main. Each of these nutritional domains had a set of guided
checklists. For every item in the checklist per domain, a provider
gets a score of 1 up to the maximum number of items assigned in
that domain. Outcomes that are presented in scores contain
more than one nutritional message in them, as described in
Table 1, and are calculated per skill. Specifically, scores were cal-
culated based on how many nutritional messages should have
been included for each outcome of interest. Thus, a provider can
achieve a score from zero up to the maximum allowable score
for every nutritional counselling domain. For example, messages

Table 1 Definitions related to the quantifiable nutritional counselling skills of ANC providers, along with their maximum score points

Quantifiable nutritional
messages (domains)

List of nutritional messages

Max. score points

Overall nutritional messages

Food groups, IFA supplementation, Consequences of under nutrition, Things to 102

avoid/limit, Solutions to common problems during pregnancy, lodine (iodized

salt)
* Food groups

Intake of recommended items for each of the following food groups: grains, 61

pulses, meat and poultry, fish/sea food, dairy, eggs, fruit and vegetables, fats

and oils
* [FA supplementation

Discussed about taking IFA every day, its importance, taking the supplement after 4

a meal, checking adherence to IFA supplementation

* Consequences of under-nutrition Discussed about maternal complications and foetal complications 11
® Things to avoid/limit Discussed avoidance of alcohol, excess caffeine and smoking 9
¢ Solutions to common Discussed how to address common problems during pregnancy such as nausea, 11

problems during pregnancy

* Jodine (iodized salt)

vomiting, heartburn and constipation

Informed about use of iodized salt and discussed its importance, dietary sources of 6

iodine, adding salt when serving food instead of while cooking the meal and

proper storage of salt
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regarding IFA supplementation include four messages that preg-
nant women should have received from the provider during their
visit. The ANC provider should inform pregnant women about
taking IFA supplementation every day, its importance, taking
the supplement after a meal and checking adherence to IFA sup-
plementation. When observing providers during the ANC visit,
we did not evaluate IFA supplement prescription because supple-
mentations were offered during the start of ANC for the whole
trimester, and not at every ANC visit. Table 1 details the defini-
tions and associated maximum scores for each of the outcome
variables.

Statistical analysis

ANC consultations were the units of analysis in this study. The
counselling approach of ANC providers was analysed from 480
observations of ANC consultations. We used descriptive statistics to
summarize the baseline characteristics of ANC providers by alloca-
tion status.

We used mixed-effect linear regression to analyse the impact of
the intervention on all outcomes. We included the interaction of al-
location status (intervention and control) and time (baseline and
follow-up) in the regression model. ANC providers and health
centres were analysed as random effects in the regression model. A
separate mixed-effect linear regression model was fitted for each
outcome.

We presented difference-in-difference (DID) impact estimators
(derived from the mixed-effect regression) for all outcomes to dis-
play the effect of the intervention. Since this is a randomized trial
other approaches to analysis may be more powerful (Hooper et al.,
2018), but we prefer to use the DID impact estimator because of its
familiarity and intuitive interpretation (Colombia University
Mailman School of Public Health, 2011). For binary outcomes, the
DID estimator is the difference between study arms in the change
over time in the percentage reporting the outcome; for score out-
comes the DID estimator is the difference in the change in the mean
value of the outcome. DP (Follow-up result of an outcome—
Baseline result of that outcome) are also presented along with the
DID estimates. P-values and 95% confidence intervals of each out-
come were also derived from the regression model.

All analyses were adjusted for institute of graduation (public vs
private), field of study and educational status of ANC providers in
the regression model. After the mixed-effect regression, we used
Finner’s adjusted test (Finner, 1993) to adjust for Type I error infla-
tion that may result from the multiple testing from the single study/
dataset. All P-values in each table (Tables 3-5) were entered in
WinPepi software version 11.65 to derive Finner’s adjusted P-val-
ues. Collected data were coded and entered using EPI data version
4.2.0. Data were analysed using Stata version 14.0.

Results

Participant characteristics

Twenty health centres and 80 ANC providers were included in the
study with no losses to follow-up (Figure 2). Baseline characteristics
of ANC providers were comparable for both intervention and con-
trol groups except for institute of graduation. The majority of ANC
providers in the intervention arm had graduated from government
schools (n=35, 87.5%), while 25 (62.5%) ANC providers in the
control arm graduated from private schools. Only 29 (36.25%)
ANC providers stated that they felt confident in providing nutrition-
al counselling to pregnant women, while 46 (57.5%) and five

(6.25%) of them stated they were moderately confident and not con-
fident, respectively (Table 2).

Five (two from intervention and three from control) of the ANC
providers stated that they had previous nutritional training specific-
ally on management of acute malnutrition and nutritional assess-
ment. Eighty-five per cent (43.75% from intervention and 41.25%
from control) of ANC providers stated that they would be able to
provide better nutritional counselling if additional training was
given to them, while 15% stated otherwise (Table 2).

Counselling skills of ANC providers
We found statistically significant improvement (P < 0.01) in the ma-
jority of the counselling skills of ANC providers (Tables 3-5).

ANC providers’ engagement with the client

ANC providers of the intervention arm were highly engaged with
pregnant women during ANC consultations by identifying key diffi-
culties the women were facing (DP intervention vs control) (DP
28.34% vs —2.5%; DID 30.8%), praising them for what they were
doing right and avoiding judging words. There were also improve-
ments in discussing available nutritional options to women (DP
35% vs 2.5%; DID 32.5%), recommending simple achievable
actions on nutrition during pregnancy (DP 20.8% vs —10.9%; DID
31.6%) and making sure that the women understood by making
them repeat doable actions. However, we did not find statistically
significant changes on greeting the client, listening to her and letting
her finish what she had to say before responding. All 80 ANC pro-
viders of both the intervention and control arms took the history of
the client and scheduled the next appointment during both the base-
line and follow-up study periods (Table 3).

Nutritional messages delivered to pregnant women

A similar improvement was also observed concerning ANC pro-
viders’ nutritional counselling skills, such as informing about one
additional meal (DP 49.17% vs —0.84%; DID 50.0%) and about
the risks of pregnancy, compared with the control arm. Significantly
more ANC providers in the intervention arm informed pregnant
women about daytime rest and minimum dietary diversity (DP
72.5% vs —2.5%; DID 75.0%). For those in the intervention arm,
there was also significant improvement in counselling pregnant
women on gestational weight gain (DP 68.33% vs —8.33%; DID
76.6%), monitoring gestational weight gain (DP 68.33% vs
—8.33%; DID 76.6%) and measuring weight. However, there was
no significant improvement in informing about early initiation of
breastfeeding (DP 6.67% vs 9.17%; DID —2.5%) (Table 4).

Other more quantifiable nutritional messages delivered to pregnant
women

On average, we found statistically significant improvement among
ANC providers on the overall quantifiable nutritional counselling
skills, as well as when informing pregnant women about IFA supple-
mentation, food groups, consequences of under-nutrition, things to
avoid/limit during pregnancy, solutions to common problems during
pregnancy and iodized salt. None of the ANC providers in our study
informed pregnant women about eating nuts either before or after
the intervention (Table 5).

Discussion

Opverall, we found that the comprehensive in-service nutrition edu-
cation and counselling training package is effective to improve ANC
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Figure 2 Flow diagram of the cluster health centres’ and individual participant’'s enrolment, allocation and analysis. ANC, antenatal care

providers’ nutritional messaging to pregnant women. Our training
package was designed by adapting the BINLM, and included train-
ing of ANC providers on basic pregnancy nutrition and counselling
skills combined with distribution of modules, summary pamphlets,
job aids and supportive supervision. Using such an approach, we
found that ANC providers in the intervention arm gave more nutri-
tional advice and had better communication skills than ANC pro-
viders in the control arm, highlighting the importance of designing
comprehensive packages to improve the quality of ANC care.

Previous studies on in-service nutritional training interventions
reported an increase in health-care providers’ counselling skills
(Santos et al., 2001; Pelto et al., 2004; Zaman et al., 2008) and im-
provement in the maternal/caregiver nutritional knowledge and diet-
ary practice of pregnant women (Santos et al., 2001; Pelto et al.,
2004; Zaman et al., 2008; Sunguya et al., 2013a,b; Nguyen et al.,
2017; Zelalem et al., 2017).

Improving pregnancy nutrition via ANC is one of the critical
components of health care interventions for maternal and child
health endorsed by the government of Ethiopia (Federal Ministry of
Health Ethiopia, 2005, 2010, 2013, 2015, 2016b). The current
WHO ANC guideline also emphasizes the importance of nutrition
interventions during pregnancy (World Health Organization,
2016).

In addition to ANC services, the methods and intervention de-
sign used in our study could be adapted to other interventions within
the first 1000 days of life, such as on pregnancy nutrition, postnatal
care, exclusive breastfeeding and complementary feeding. Studies
documented the results of in-service training to be reflected in the
observed improvement in maternal and caregiver nutritional know-
ledge, maternal dietary practices, exclusive breastfeeding, the birth
weight of newborns, the infant feeding practice of caregivers, child-
ren’s daily energy intake, feeding frequency, dietary diversity and
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Table 2 Baseline sociodemographic characteristics of ANC providers by intervention status
Characteristics of ANC providers Intervention Control
n(40) n(40)
n Y% n %

Age (in completed years)

21-30 35 87.5 31 77.5

31-40 4 10.0 9 22.5

>40 1 2.5 0 0.0
Sex

Male 7 17.5 9 22.5

Female 33 82.5 31 77.5
Marital status

Single 28 70.0 25 62.5

Married/living together 11 27.5 14 35.0

Divorced/separated 0 0.0 1 2.5

Widowed 1 2.5 0 0.0
Field of study

Midwife 29 72.5 24 60.0

Clinical nurse 4 10.0 3 7.5

BSc nurse 2 5.0 9 22.5

Health officer 5 12.5 4 10.0
Educational status

Diploma 27 67.5 17 42.5

Degree 13 32.5 23 57.5
Institute of graduation

Government 35 87.5 25 62.5

Private N 12.50 15 37.5
Years of experience

<2 16 40.0 12 30.0

3-4 13 32.5 12 30.0

>S5 11 27.5 16 40.0
Previous nutritional training

Yes 2 5.00 3 7.50

No 38 95.0 37 92.5
Self-reported confidence

Not confident 3 7.5 2 5.0

Moderately confident 25 62.5 21 52.5

Confident 12 30.0 17 42.5
Think they will give better counselling

with additional training

Yes 35 87.5 33 82.5

No N 12.5 7 17.5

weight gain (Santos et al., 2001; Pelto et al., 2004; Zaman et al.,
2008; Sunguya et al., 2013b; Nikiéma et al., 2017; Zelalem et al.,
2017). A systematic review also showed the effect of in-service nutri-
tion training in improving the knowledge of health-care workers
and their skills to manage child nutrition-related conditions such as
under-nutrition (Sunguya et al., 2013a). Thus, researchers and pol-
icy makers could draw on our experience to design and implement
interventions targeting the critical window of opportunity for both
maternal and child health and development.

Almost all ANC providers of the intervention and control arms
in our study greeted the client and listened to them during observed
ANC consultations at both baseline and follow-up visits. Despite the
component of training concerning the importance of early initiation
of breastfeeding, we found no significant difference on advice about
this between the intervention and control arms. Similar effects were
reported in studies that have observed how providers advise women
on early initiation of breastfeeding (Pelto et al., 2004; Zaman et al.,
2008).

Further in this study, ANC providers of the intervention arm
were consistently using the job aid provided to them as part of the
intervention package to provide counselling to pregnant women dur-
ing ANC consultations. Studies also showed that training health
workers to provide job aid-supported counselling improved their
ANC counselling, maternal understanding (Jennings et al., 2010;
Oka et al., 2019) and postnatal care and counselling (Jennings e al.,
2015).

Our findings could provide insights on the effectiveness of nutri-
tional training packages for ANC providers in other cities with simi-
lar contexts to Addis Ababa. Our training also followed the
standard module and training guide content (Guyon et al., 2015;
Federal Ministry of Health Ethiopia, 2016a) and it was designed in
a way that can be applicable anywhere in a health centre setting.
Our intervention occurred during the usual health services and there
was no interference with the counselling apart from the training;
neither did the authors gave financial incentives for ANC providers
of either arms.
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Table 3 Client experiences and client approach of ANC providers during observed ANC visits at both baseline and follow-up by intervention

status
Client experiences and client approach DID impact
Intervention® Control? estimator® 95% CIf P-value
Freq. % Freq. % %
Greeted the client
Baseline® 107 89.2 110 91.7 5.8 —4.23-15.90  0.256
Follow—upl’ 119 99.2 115 95.8
Measured weight
Baseline? 0.83 4 3.33 9.1 0.47-17.85  0.001
Follow-up® 11 9.17 3 2.50
Monitored gestational weight gain
Baseline? 2 1.67 0 0.00 383 26.43-50.22  0.001
Follow-up? 48 40.00 0 0.00
Listened to what the client had to say
Baseline® 119 99.2 120 100.0 0.8 0.75-2.42 0.304
Follow—upb 120 100.0 120 100.0
Showed interest in what the client said
Baseline® 94 78.3 107 89.2 21.6 18.10-41.52  0.032
Follow—upb 120 100.0 107 89.2
Let her talk before responding
Baseline® 113 94.2 116 96.7 5.8 —0.89-12.55  0.089
Follow—upb 120 100.0 116 96.7
Gave praise for what the pregnant
woman was doing right
Baseline® 27 22.5 10 8.3 30.0 10.60-49.39 0.002
Follow-up® 61 50.8 8 6.7
Avoided judging words while speaking
Baseline? 67 55.8 71 59.2 35.8 15.58-56.09  0.001
Follow-up® 117 97.5 78 65.0
Identified key difficulties the pregnant
woman was having
Baseline® 31 25.83 30 25.00 30.8 11.54-50.12 0.002
Follow-up® 65 54.17 27 22.50
Discussed possible options to practice
recommendations
Baseline® 8 6.7 2 1.7 32.5 19.99-45.00  0.001
Follow-up® 50 41.7 5 4.2
Recommended achievable actions
Baseline® 71 59.2 59 49.2 31.6 11.79-51.53  0.002
Follow-up® 96 80.0 46 38.3
Helped her agree and repeat
achievable actions
Baseline® 1 0.83 1 0.8 20.0 8.20-39.17 0.041
Follow-up® 24 20.0 0 0.0

“Baseline N =240,

PFollow-up N = 240;

“Baseline intervention Freq. = 120;
YFollow-up intervention Freq. = 120;
“Baseline follow-up Freq. = 120;
fFollow-up control Freq. = 120;

eDID impact estimator using mixed-effect linear regression with health centres and ANC providers as random effects; adjusted for health-care provider’s insti-

tute of graduation, field of study and educational status;

b CI, confidence interval. All P-values in this table were adjusted using Finner’s adjusted test after the mixed-effect regression.

The findings of this study also highlight the importance and ef-
fectiveness of adapting national guidelines and training guides for
the local health facility context. The scale-up of the programme in
other places, especially rural areas, could also help improve ANC
providers’ engagement and nutritional advice to pregnant women.

The short period between baseline and follow-up assessments
(20 weeks) in our study made it difficult for us to understand the sus-
tainability of the impacts of in-service nutritional training and to

decide whether/when additional training is required. The observed
counselling skills of ANC providers might decrease after long-term
measurement such as six months or a year. A cluster randomized
trial in Pelotas, Brazil (Santos ef al., 2001) measured doctors’ per-
formance in terms of child nutritional assessment and communica-
tion skills both immediately after training and after 180 days
(sixmonths). The study observed a worsening in doctors’ perform-
ance in both outcomes, although a significant improvement was
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Table 4 Nutrition messages delivered by ANC providers to pregnant women during observed ANC consultations at both baseline and fol-

low-up by intervention status

Nutrition messages DID impact
Intervention® Control®* estimator® 95% CIf P-value ICce
Freq. % Freq. % %
Increased risk
during pregnancy
Baseline® 27 22.50 28 23.33 60.8 42.59-79.07 0.001 0.289
Follow—upb 104 86.67 32 26.67
The need for
extra energy
Baseline® 44 36.67 47 39.17 58.3 42.54-74.12 0.001 0.142
Follow-up® 118 98.33 51 42.50
One additional meal
Baseline® 61 50.83 68 56.67 50.0 27.78-72.21 0.001 0.57
Follow-up® 120 100.00 67 55.83
Minimum
dietary diversity
Baseline® N 4.17 6 5.00 75.0 59.62-90.37 0.001 0.198
Follow-up® 92 76.67 3 2.50
Daytime rest
Baseline® 43 35.83 40 33.33 51.6 30.16-73.16 0.001 0.093
Follow—upb 120 100.00 55 45.83
Gestational
weight gain
Baseline® 35 29.17 39 32.50 76.6 59.94-93.39 0.001 0.255
Follow—upb 117 97.50 29 24.17
Early initiation
of breastfeeding
Baseline® 28 23.33 18 15.00 -2.5 -2.41-1.91 0.821 0.083
Follow-up® 36 30.00 29 24.17

“Baseline N = 240;

PFollow-up N = 240;

“Baseline intervention Freq. = 120; Follow-up intervention Freq. = 120;
dBaseline follow-up Freq. = 120; Follow-up control Freq. = 120;

“DID impact estimator using mixed-effect linear regression with health centres and ANC providers as random effects; adjusted for health-care provider’s insti-

tute of graduation, field of study and educational status;
fCI, Confidence interval;

8ICC, intra-cluster correlation coefficient. All P-values in this table were adjusted using Finner’s adjusted test after the mixed-effect regression.

observed when compared with the control group. Such findings indi-
cate that health-care providers might benefit from a refresher train-
ing a certain amount of time after their first training. It is our
recommendation for future studies to assess the effect of such inter-
ventions after a longer period of time to help further understand the
sustainability of interventions and possibly provide evidence of the
time period in which training interventions in different contexts
maintain a significant impact.

Furthermore, we were not able to control for Hawthorne’s
effect in which ANC providers might have performed differently
because they were aware that they were being observed. This
might affect the generalizability of the overall results of our study
to the wider ANC provider community. Future studies could
evaluate the feasibility, acceptability and challenges of the inter-
vention package from ANC providers using qualitative and quan-
titative methods.

Conclusion

A comprehensive in-service nutrition education and counselling
package improved how ANC providers engaged with pregnant

women and delivered nutrition messages during ANC consulta-
tions. We recommend provision of comprehensive in-service
nutritional training for providers working in ANC units.
Including supportive supervision, preparation of ANC nutri-
tional guidelines and job aids is important to provide adequate
nutrition education to pregnant women by trained ANC pro-
viders. Guidelines and job aids could include key messages and
doable actions and could be delivered guided by a behavioural
change theory model.
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