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Abstract

The aim of this paper was to investigate the impact of a toll-free hotline and
mobile messaging service on care-seeking behaviors. Due to the low uptake of the
services, the treatment on the treated estimate is used. For maternal health, the
intervention had a strong, positive impact on antenatal care initiation and skilled
birth attendance. No effect was observed for postnatal check-ups, receiving the
recommended four antenatal care visits and vitamin A uptake. A negative effect
was observed on tetanus toxoid coverage. For child health, no change was seen in
child immunization, and a significant decrease was observed for care-seeking for
children with fever. Different factors are associated with care-seeking, which may
explain in part the variations seen across care-seeking behaviors and possible
influence of exogenous factors. Introduction of mHealth services for demand
generation require attention to local health systems to ensure adequate supply
and quality are available.
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Résumé

L’objectif de cet article est d’analyser I'impact sur les comportements de demande
de soins, d’'un projet mSanté consistant en un service de ligne téléphonique sans
frais et de messagerie mobile. En raison de la faible utilisation, I'estimateur du
traitement sur les traités est utilisé. L'intervention a eu un impact positif sur
Iinitiation aux soins prénataux et I'accouchement par un personnel qualifié. Aucun
effet n’a été observé sur les consultations post-natales, le respect de quatre visites
prénatales ou I'utilisation de la vitamine A. Un effet négatif a été observé dans la
couverture antitétanique. Pour la santé infantile, aucun changement n’a été
observé sur la vaccination, alors qu’une baisse significative est observée sur le
traitement des enfants ayant souffert de la fievre. Différent facteurs sont associés
d la demande des soins, ce qui expliquerait en partie les variations observées dans
les comportements de demande des soins. Pour l'introduction des services mSanté,
une attention doit étre portée au systeme de santé, dfin de s’assurer que
I"approvisionnement et la qualité des soins sont adéquats

Mots clés: mSanté; Demande de soins; Santé maternelle; Santé de
'enfant; Malawi

Introduction (ANC) visits and only 12% of women
attend ANC within the first trimester of

)
reduction over the last two decades, Pregnancy. Also, nearly 30% of
infant and under-five mortality rates deliveries are not attended by a skilled

remain high (NSO and ICF Macro 201 I; birth attendant (SBA) and almost half of
UNICEF 2013). Under-five mortality in ~ Women do not receive postnatal care
Malawi was 71 per 1,000 live births in (PNC). And, nearly one third of children

2012, down from 112in 2010and 234in ~ With symptoms of malaria or acute
1992 (UNICEF  2013). Maternal respiratory infections (ARI) are not taken
to a health facility for advice or

treatment (NSO and ICF Macro 201 I).
To accelerate progress towards
improved MCH outcomes, global

In Malawi, despite a consistent

mortality on the other hand dropped
only minimally, with the Millennium
Development Goal target still about six
times lower than the current level of X )
around 675 maternal deaths per 100,000 cc?mmltments ) and natlo'nal efforts
live births (GoM 2010; Colbourn et al.  triggered the implementation of new

2014; UN 2013). While a package of strategies and innovative solutions in
effective, health facility and community- low-resource contexts (Darmstadt et al.

based, interventions could significantly ~ 2013). One such strategy is the use of
improve maternal and child health mobile phones to improve the delivery

(MCH) outcomes, uptake of these of health services, also referred to as
services remains low (Darmstadt et al. MHiealth. As mobile phone ownership in

2005). For example, less than half of low- and middle-income countries has
pregnant women in Malawi receive the grown substantially in the last decade,

four recommended antenatal care Its potential to improve health services
by enabling faster modes of

http://aps.journals.ac.za 1644



communication is widely recognized
(Vital Wave Consulting 2008; Noordam
et al. 201 I). Use of mobile phones — for
example through two-way
communication, voice messages and/or
short message services (SMS) - can
overcome persistent health system
constraints across the continuum of care
(Labrique et al. 2013). In low-resource
settings, mHealth interventions targeting
groups in the general population have
shown the potential to improve
adherence to treatment protocols,
promote healthy behavior, increase
utilization of health services, and
increase access to health information
(Cole-Lewis and  Kershaw  2010;
Gurman, Rubin and Roess 2012;
Sloninsky and Mechael 2008).

To adopt mHealth strategies to
increase the utilization of facility-based
services requires measuring and
understanding health-seeking behavior,
while also acknowledging the challenges
and shortcomings of health care delivery
in resource-limited settings (Noordam
et al. 2015). Appropriate utilization of
facility-based MCH services is not only
linked to demand-side barriers, such as
lack of knowledge and cost of those
services, but also to supply-side barriers
such as human resources and availability
of medicines (Chopra et al. 2012). For
example, care may be sought but
appropriate treatment may not be
provided (Diaz et al. 2013). In Malawi,
among other barriers, challenges linked
to accessing services include long
distances to facilities, poor perceptions
of quality, and lack of human resources
(Lohela, Campbell and Gabrysch 2012;
Kambala et al. 201 I). Moreover, women
and caregivers of young children lack
access to health information for
decision-making which leads to delays in
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seeking care (Geubbels 2006; Chibwana
et al. 2009).

Previous studies have highlighted
ways in which mHealth and health
promotion can be successful in
improving healthy behaviors, positively
influencing timely care-seeking (Chib,
van Velthoven and Car 2014; Jennings
and Gagliardi 2013). Strategies such as
SMS to deliver health-related messages
(Crawford et al. 2013) and hotline
systems to enable two-way
communication between individuals and
health workers, have helped overcome
some of the challenges surrounding
utilization of health facility-based
services (Ilvatury, Moore and Bloch
2009; Corker 2010). More specifically
for Malawi, mHealth solutions have been
limited largely to strengthening provider-
to-provider communications and data
reporting. In two districts in Malawi, an
intervention aimed at connecting
community health workers and district
level officials found that mHealth can aid
in dissemination of new information
down to the health worker level,
improve reporting on service delivery
data, and save time and money on
transportation costs (Lemay et al. 2012).
Another study in Malawi reported on a
mHealth pilot project designed to
facilitate =~ communications  between
community health workers and their
supervisors through SMS. This study
demonstrated that the SMS project
improved communication systems for
several common applications such as
reporting patient adherence, queries to
supervisors on complicated symptoms
or other issues, requests for medicines,
and emergency transport referrals
(Mahmud 2010). MHealth services to
share information between the health
worker or health system and the
individual have only been documented,
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yet not studied extensively in Malawi
(Noordam et al, 2015). Despite its
potential, recent reviews of mHealth
projects in low-resource settings
highlight poor evaluations for desired
outcomes and impact of these projects
(Chib et al, 2014; Earth Institute, 2010;
Mechael 2009; Tamrat and Kachnowski
2012), which includes effects on care-
seeking behaviors.

This paper analyzes data from a study
using a pre-post-test design with a
comparison group to examine changes in
care-seeking behaviors among women
and caregivers of young children after
the implementation of an mHealth
initiative. We investigate the impact of
the intervention on facility-based care-
seeking for MCH. These findings are
important to further guide the
integration of mobile technology into
health services. The paper is part of a
series analyzing the effectiveness of a
hotline and text messaging service
named Chipatala Cha Pa Foni (CCPF) or
“health centre by phone”, implemented
between 2011 and 2013 in the
catchment areas of four health centers in
Balaka district, Malawi. The purpose of
these services was to inform women and
caregivers on essential care and
encourage appropriate  care-seeking
during pregnancy, childbirth and infancy.

http://aps.journals.ac.za

Data and Methods

Data

This paper draws on the evaluation
data of the CCPF project in Balaka
district, Malawi. The project aimed to
increase  knowledge and behavior
relating to recommended MCH home-
based and facility-based care. The CCPF
project included a toll-free hotline
service providing protocol-based health
information, advice and referrals. Users
could access this service to seek advice
and information regarding the illness of
their child under the age of five. The
project also included an automated and
personalized tips & reminders mobile
messaging service, for which subscribers
could opt-in, with a choice of two local
languages. For those  community
members who did not have a mobile
telephone, volunteers were selected
from communities and provided with a
mobile telephone as a way to provide
access to them. Box | provides some
examples of automated tips & reminders
messages sent to CCPF subscribers,
which include women who signed up
and received messages via a volunteer
equipped with a phone for community
use. The project was implemented
between July 2011 and June 2013 in
Balaka district, an area with some of the
poorest MCH indicators in the country
(Crawford 2013). The project is
described in more detail in the second
paper in this series by Larsen Cooper et
al, under review.

1646



African Population Studies Special Edition, 2015

Box |. Examples of automated tips & reminders messages

Messages for pregnant women

6 weeks: “When you and your family know that you are pregnant, a visit to ANC will
help you understand everything you need to do to keep the baby healthy.”

10 weeks: “The ANC is your partner in the pregnancy. It is important to go to all 4
of your visits to use the tablets that they have given to you.”

20 weeks: “At ANC visits, you will have a Tetanus Toxoid (TT) vaccine during
pregnancy, to stop you or your baby from getting tetanus, which is a serious
infection.”

32 weeks: “When you deliver at the hospital, the baby will get everything he needs
to start life healthy. Make sure you have a plan to get to the hospital when it is time”
“Baby can come anytime now. Do you have all you need for delivery packed in a bag?
Pack napkins, cloths, baby soap, towels, basin and clothes for you.”

41 weeks: “Be sure to take your baby to the health center 6 weeks after delivery.
Your baby will get checked and receive more immunizations.”

Messages for mothers for their infant

| week: “Make sure your baby has its vaccination. In the first week, your baby
should get polio vaccine by mouth and the BCG vaccine against TB by injection.”

6 weeks: “This week your baby needs to receive 2 vaccines; OPV and DTP-HepB-
Hib. She will receive these vaccines 2 more times. It is very important to protect
your baby.”

I | weeks: “Remember to have your baby sleep under a treated mosquito net every
night to prevent malaria and take him to the clinic straight away if he has fever.”

14 weeks: “It is now time for the third and final dose of OPV and DTP-HepB-Hib
vaccines for your baby. It is important that these are given 4 weeks apart.”

17 weeks: “Prevent pneumonia by protecting your baby from breathing smoke from
rubbish or cooking fires and tobacco. Get treatment immediately if baby has fast
breathing.”

The evaluation used a quasi-
experimental design, with catchment
areas of two health centers in the

comprehensive list of villages in each of
the catchment area. GIS information also
provided mean distance from each

contiguous Ntcheu district as the control
site. The control district was selected
based on similar characteristics with the
intervention site and since other districts
either had dissimilar characteristics or
had other MCH projects ongoing that
may influence responses of participants.
Once the health centers in the
intervention and control sites were
selected for the study, GIS information
was used to map catchment areas of the
health facilities and create a
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village to the nearest health center (IKI
2013).

The core of the evaluation data
consisted of cross-sectional baseline and
end line household surveys conducted in
June-july 2011 and April-May 2013,
respectively.  Three  questionnaires
(household, woman and under-five)
were developed, covering more than 30
MCH indicators largely drawn from the
Multiple Indicators Cluster Survey
(MICS) (IKI 2013). As it is the rule, the
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same questionnaires were used at both
baseline and end line, with the exception
of an additional exposure module
administered at end line only with
questions referring the CCPF project
which began after baseline data was
collected. At baseline, a total of 2,840
women (1,119 in the control site and
1,721 in the intervention site) and 3,605
children under-five (1,385 in the control
and 2,220 in the intervention) were
surveyed. At end line, a total of 3,853
women (2,509 in the intervention) and
3,261 children were surveyed. Based on
the population size in the catchment
area, it was determined during planning
for the baseline that for statistical
significance a minimum of 1,600 subjects
was needed per group for the
intervention area and a minimum of
1,200 per group for the control.

Variables of interest

In this paper, we analyze the
following aggregate and individual
variables related to facility-based care
for MCH:

e Facility-based maternal health care
(for women who had a live birth in
the last 18 months)

o Received the correct dosage of
the tetanus toxoid (TT) vaccine
during the last pregnancy

o  Received a Vitamin A dose during
the last pregnancy

o  Received the recommended four

antenatal care (ANC)
consultations during the last
pregnancy

o Started ANC in first trimester
during the last pregnancy

o Gave the last birth under the
supervision of a skilled birth
attendant

o Received one postnatal care
(PNC) check-up within 2 days of
the last birth

e Facility-based child health care

o  Child was fully immunized by first
birthday (children aged 12-23
months)

o Child with symptoms of acute
respiratory illness (ARI) in the last
two weeks preceding the survey
sought care at facility

o  Child with fever in the last two
weeks preceding the survey
sought care at facility

The control variables included well
known confounders at the community,
household, woman and child levels, the
selection of which was guided by
literature reviews. These variables, as
can be seen in Tables | and 2, include at
the household level, wealth status,
number of under-five children, and
ethnicity and religion of the head of
household. At the woman level, these
are age, marital status, education, and
access to a personal phone. Child
characteristics are age and sex. Finally, at
the community (village) level, the
analyses control for the mean distance
to the nearest health center.

Data analysis

Descriptive and multivariate analyses
are employed to quantity the impact of
the intervention on the outcomes of
interest. Firstly, we estimate the simple
difference-in-difference (DID) as follows:

DID(Y) = (Yig — Yeg) — (Vi — Yep)

http://aps.journals.ac.za
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where Y,z and Y g represent the
average outcome at end line in the
intervention site and control area,

respectively, and Y5 and Y.z the

average outcome at baseline in the
intervention site and control area,
respectively.  Since  this  estimate

compares the intervention and the
control sites regardless of the use of the
services offered by the project, it is to
be interpreted as intention-to-treat
(ITT) effect (Heckman 2005).

Secondly, to adjust for potential
confounding variables we conduct
multivariate DID defined as follows:

Ym =ﬂo +ﬂlTv + ﬂz Pt + ﬂ_?(T*P)Vt +
W,ivth + X,vH + &t

where Y. is the outcome measure
for woman/child i, in village v, at time t.
T, is a dummy variable taking the value |
for individuals in treatment areas and 0
for individuals in control areas; P; is a
dummy variable taking the value O for
the baseline data and | for the endline
data; Wi, is a vector of the controls at
the household, women and child levels;
X is a village-level control variable; and
&w is the idiosyncratic error, clustered by
health center catchment area.

Thirdly, we further analyze the data
to assess the effect of the program on its
users, applying the so-called “treatment
effect on the treated” (TOT) model.
This analysis is of specific importance,
especially if the wuptake of the

intervention is not very high. The
method uses instrumental variable
analyses to construct a proper

counterfactual — the women who would
have used the services in control
communities had they been offered
(Angrist et al. 1996). More detailed
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information on the research
methodologies including study
limitations can be found in the first paper
of this series (Fotso et al. 201 5a).
Ethical clearance

Ethical approval for the study was
granted by the National Health Sciences

Research Committee, Malawi Ministry of
Health.

Results

Sample characteristics

Table | shows the characteristics of
women interviewed at baseline in the
intervention and comparison areas. The
distribution of women by household
wealth, number of children under the
age of five years, education, marital
status and age appears similar across the
intervention and control communities.
As can be seen, a majority of women
were from households with one child
under-five years of age; about three-
quarters of women had completed
primary education; and more than 80%
were in union. The mean distance to the
nearest health facility was slightly shorter
in the intervention site compared with
the control area (4.4 km versus 5.7 km).
The distribution by ethnicity, religion
and access to a mobile phone exhibits
differences, with the control area
dominated by the Ngoni ethnic group
(77.3%) and non-Catholic Christians
(70.19%), while the intervention site
shows a seemingly more balanced
distribution across the ethnic and
religious groups. Access to phone was
higher in the intervention area (32%)
than in control communities (22%).

Table | also shows that the overall
baseline and endline samples had similar
characteristics. There are two noticeable
exceptions. The proportion of women in
union dropped slightly from an average

http://aps.journals.ac.za
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of 86% at baseline to 75.6% at end line.
Access to phone on the other hand,
improved from around 28% to 31.5%
during the same period. The sex and age
of the sample of children under the age

of five are presented in Table 2. As can
be seen, the distribution is similar across
the intervention and control groups at
baseline, and between the baseline and
end line samples.

Table I. Percentage distribution of mothers/caretakers of children under 5 and

pregnant women

Baseline
Control
Community level covariates
Mean distance to the health center (km) 5.7
Household level covariates
Wealth
Poor (Lowest 50%) 56.6
Rich (Highest 50%) 434
Number of under-5 children
0 5.7
I 66.6
2+ 27.7
Ethnicity of the head of household
Lomwe 6.0
Ngoni 77.3
Yao 6.8
Others 9.9
Religion of the head of household
Catholic 16.1
Other Christian 70.1
Muslim 55
Other/No Religion 8.4
Woman-level covariates
Access to a phone
No 77.6
Yes 224
Education
None 16.5
Primary 73.7

http://aps.journals.ac.za

Intervention

4.4

53.0
47.0

4.5
60.8
34.7

21.0
20.6
38.9
19.5

17.5
41.0
37.0
4.5

68.0

320

15.4
74.0

End line

4.8

55.3
44.7

29.5
523
18.1

16.3
41.1
28.7
13.9

18.5
50.9
25.7
4.8

68.5
31.5

13.2
73.8
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Baseline
End line
Control Intervention
Secondary+ 9.7 10.6 13.1
Marital status
Not in union 1.0 7.0 24.4
In union 89.0 83.0 75.6
Age in years
<20 10.6 1.3 16.0
20-29 57.2 53.9 41.7
30+ 322 34.7 42.3
N L1119 1,721 3,853
Table 2. Percentage distribution of children under 5
Baseline
End line
Control  Intervention
Age in months
<I2 254 23.2 24.1
12-23 21.2 19.7 22.7
24+ 534 57.0 53.2
Sex
Male 48.4 51.3 51.5
Female 51.6 48.7 48.5
N 1,365 2,220 3,261
Table 3 shows that at end line, the the services, a proportion which

awareness of the hotline was high in the
intervention area, at around 77% among
the total sample of 2,509 women.
Among individuals who heard about the
hotline (N=1,929), less than 25% used
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represent about 18% of the total sample
of women at end line. Awareness of the
mobile messaging system was
substantially lower, at 33.3%, and use
was estimated at 22.6%.
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Table 3. Awareness and use of the services among women of child bearing age at

end line

Intervention area

Control area

Percentage N

Awareness and use of the hotline services

Percentage N

Heard about the services 76.9 2,509 2.8 1,344

Used the services 23.8 1,929 35 38
Awareness and use of the mobile messaging services

Heard about the services 33.3 2,509 04 1,344

Used the services 22.6 835 0.0 5

'Denominator of the percentage

Effect of the intervention on care-
seeking behavior for maternal
health

Table 4 shows the levels of the
selected maternal health indicators at
baseline and endline and across the
intervention and control areas, as well as
the resulted difference-in-difference,
adjusted and unadjusted. Three variables
— TT vaccine, skilled birth attendance
(SBA) and vitamin A — had high coverage
in both sites, while PNC, and to a lesser
extent, ANC initiation in the first
trimester of pregnancy, displayed a low
coverage. The proportion of pregnancies
which received the recommended four
ANC visits, on the other hand, ranged
from 55% to 64%.

The unadjusted and adjusted DID
results indicate that the intervention did
not have any ITT effect on either of the
indicators for facility-based maternal
care, and as a result, did not affect the
aggregate maternal health indicator.
Given the low use of services (only 18%
of women used the services), the TOT
model is a more appropriate approach,
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as it adjusts for the fact that some
individuals in the intervention area did
not use the services, and some others in
the control area would not use the
services even if offered. As Table 4

shows, the TOT model reveals a
markedly  different  pattern. The
intervention had a strong, positive

impact on ANC initiation during the first
trimester of pregnancy. While the
increase between baseline and end line
did not vary across the two areas (about
|2 percentage points increase) hence a
negligible DID, the focus on women
who used the services reveals a strong
impact of the intervention. The project
also had a positive effect on SBA, despite
a similar margin of increase (about 5
percentage points) across the control
and the intervention sites as observed
for ANC initiation.

At the other end of the scale, there is
a negative TOT effect of CCPF on TT
vaccine during pregnancy. The indicator
remained almost unchanged in the
intervention site, but declined by about
4.5 percentage points in the control
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area, yielding a positive though not PNC check-up, receiving the
statistically significant DID. Table 4 also recommended four ANC visits, and
shows an absence of TOT effect on  vitamin A.
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Table 4. Intention to treat (ITT) and treatment on the treated (TOT) effects of the interventions on facility-based care for maternal

health
Descriptive analysis Multivariate analysis
ITT effect ITT effect TOT effect
Baseline End line (lefgrence (lefgrence (lefgrence Corresponding
in in in sub-sample
difference) difference) difference)

i Intervention 86.0%  85.8% Had a live birth in
|- Received the correct dosage of 0.044 0.040 0.104%* last 18 months
the TT vaccine during pregnancy Control 93.0% 88.4% (N=2.813)

2. Received a Vitamin A dose Intervention 72.9%  71.5%
. .069 .
during last pregnancy Control 63.2%  54.9% 0.068 0.06 0.083 Same
3. Received the recommended 4 Intervention 61.7%  55.4%
ANC consultations Control 619%  63.8% 0.085 0.079 0.055 Same
Intervention 26.4%  38.9%

4. ANC in fi i . ) 44455

Started ANC in first trimester Control 20.4%  32.3% 0.009 0.008 0 Same
5. Gave birth under the supervision Intervention 91.9%  96.1% e
of a skilled birth attendant Control 90.8% 96.1% -0.010 -0.012 0.110 Same
6. Received one PNC check-up Intervention 3.9% 5.3%
within 2 days of birth Control 5.79% 5 4% 0.017 0.016 0.022 Same
Overall facility-based care for Intervention 0.4% 9.1% x
maternal health Control 0.0% 0.5% 0.092 0.085 0.239 Same

Statistical significance: *p<0.10, **p<0.05, ***p<0.01

http://aps.journals.ac.za
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Table 5. Intention to treat (ITT) and treatment on the treated (TOT) effects of the interventions on facility-based care for child health
Multivariate analysis

Descriptive analysis

ITT effect ITT effect TOT effect
Baseline  End line (lefgrence (lefgrence (lefgrence Corresponding
in in in sub-sample
difference) difference) difference)
I. Child was fully immunized by first Intervention 0.788 0.781 0013 0.009 0.012 ':;goerihs 12-23
birthday Control 0777 0758 (N=1,610)
2. Child with symptoms of ARl in last Intervention 0.639 0.641 -0.030 0.025 0,083 I:fad symptc;\n;{sl
2 weeks who sought care Control 0676  0.708 ' ' ' (N=1,895)
3. Child with fever in last 2 weeks Intervention 0.675 0.521 0. 189%#* 0.I81%F 04994k I2-Iad fever \I/:e:llz
who sought care Control 0.591 0.627 (N=2,194)
. _Intervention 0.045  -0.090 Aged 1223, or
Overall facility-based care for child 0.1 72%%% 0TI 0.499%%% had fever or
health Control 0000  0.037 symptoms of ARI

(N=4,068)

Statistical significance: *p<0.10, **p<0.05, ***p<0.01
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Effect of the intervention on care-
seeking behavior for child health

The content of Table 5 which
presents the results on child health is
similar to that of Table 4.

Large, negative TOT effects are seen
for the aggregate facility-based child
health indicator (p<0.01). This negative
effect results exclusively from, and
reflects, a reduction in the rate at which
children with fever in the intervention
communities sought treatment at a
health facility. Indeed, the proportion of
children with fever who visited a health
facility dropped by 15.4 percentage
points in the intervention site (from
67.5% to 52.1%), and by contrast,
increased by 3.6 percentage points in
the control area (from 59.1% to
62.7%), hence a DID of about 19
percentage points (p<0.01).

The project did not have any ITT or
TOT effect on the full immunization. Its
coverage did not change noticeably over
time, remaining at around 78% in the
intervention group and at 77% in the
control area. A similar pattern was
observed for facility care for ARI
symptoms.

Discussion

Characteristics between intervention
and control samples are similar for
household- and women-level covariates
with the exceptions of ethnicity, religion
and access to a mobile phone which
show differences between groups
sampled in Balaka and Ntcheu districts.
It is noted elsewhere that differences in
ethnicity and religion do not appear to
affect MCH outcomes in Malawi (IKI
2013; Norad 2012).
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Utilization and access

The overall use of the CCPF services
was low; only 18% of the targeted
population or less than 24% of those
who were aware of the service used the
hotline and the use of the tips &
reminders service was lower. A possible
reason for the low uptake of the service
may be access to a mobile phone in the
household was less than one-third. For
tips & reminders, women may have
been more inclined to use the hotline
service via a community volunteer
phone than to sign up for tips &
reminders on one of these shared
phones. Importantly, the rural location
of Malawi was selected, not in relation
to mobile phone penetration, but
because of poor MCH indicators that
this pilot would seek to address. The
pilot illustrates that even with enablers
introduced by the pilot to increase
access to the mHealth services — namely
through community activities to enhance
knowledge of the services and
volunteers to facilitate access — use of
the services was not widespread in the
target groups.

Other studies confirm that uptake of
new and potentially successful solutions
aiming to improve access to health care
and information can be low. Moreover,
there is insufficient evidence on
facilitators and barriers to the use of
mobile phones for health-related needs
(Chib, Wilkin and Hoefman 2011).
Besides inadequate knowledge of how
the new service works and what benefits
are of using it (Marwa et al. 2013),
reasons for non-use of mobile phones
have been linked to privacy concerns
and network coverage (Chib et al. 2012;
Lepper et al. 2013).

Due to the low uptake of the CCPF
project, its benefits can only be
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measured by assessing the impact on
those who actually used the service, i.e.,
through a TOT model, a notable finding
with implications for measurement of
other mHealth projects.

Maternal health

The TOT model showed that, among
the women who used the service, there
was a significant increase in ANC
initiation within the first trimester and
SBA during delivery. ANC as well as SBA
are crucial indicators for monitoring the
wellbeing of the mother and child and
ensuring timely identification of danger
signs, birth preparedness as well as
access to life-saving interventions when
needed (Bhutta et al. 2014). Yet,
according to Malawi’s Demographic and
Health Survey (DHS 2010), the majority
of women start ANC late, only 12%
nationally (NSO and ICF Macro 2011)
and 21-26% in our study area, attended
ANC in the first trimester. SBA is much
higher, nationally at around 71% and 91-
92% in our study area. Studies
conducted in Malawi suggest that delays
in ANC are (often) due to superstitious
beliefs regarding the consequences of
disclosing pregnancy in the first
trimester (Pell et al. 2013; Banda 2013).
Access to information through the
hotline and tips & reminders service may
therefore have resulted in an increase in
timely utilization of these services, either
by providing information or facilitating
referrals.

The intervention had no TOT effects
on maternal indicators such as the use of
Vitamin A, attending ANC at least four
times during pregnancy and receiving
PNC. In the long run, the increase in
timely access to ANC might have a
positive effect on these indicators,
especially the use of Vitamin A and
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attending all four ANC visits. This
assumes regular and adequate stock of
Vitamin A and health workers
administering the supplement during an
ANC visit. For PNC, national coverage
in Malawi is 43%, yet in our study area
this was as low as 4-6%. This large
difference may be explained by
variations in question phrasing between
the DHS questionnaire and the Multiple
Indicator  Cluster  Survey  (MICS)
indicator selected as part of this study.
The PNC question for this study did not
include home-based PNC visits, for
example, and focused on how long after
birth PNC was received. Even with
these questionnaire differences, further
research is needed to better understand
why coverage of PNC is so low in the
study area, whether this is due to
structural reasons related to the local
health system (e.g., lack of health
resources) or associated with demand
side barriers.

Finally, a negative effect was
observed for women receiving TT
vaccines. A decrease in TT coverage was
found in both the intervention and
control areas. While not specifically
examined in this study, this could be
related to limited availability of TT
vaccines or health worker reluctance to
vaccinate pregnant women. A study in
Kenya suggests that improving access to
ANC services is a necessary condition
but not sufficient for improving uptake
of TT immunization and suggests areas
of future research to include the quality
of provider-client interaction, availability
of stocks of TT and women’s perception
of TT immunizations (Haile 2013).

Overall, the CCPF project had a
positive impact on maternal health
indicators, which is important, as a
combination of these interventions — and
specifically increase in SBA — are needed

http://aps.journals.ac.za
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to reduce the still high mortality rate in
Malawi. If an increased proportion of
women started ANC earlier, the health
system could be strengthened to deliver
other pregnancy-related interventions,
such as to encourage repeat ANC visits
to fulfl recommended four Vvisits,
Vitamin A supplementation and TT
vaccination, and importantly encourage
SBA. A multi-country study found
significant and positive effect on the
number of antenatal consultations on
SBA during child birth (Adjiwanou and
LeGrand 2013). Effective strategies,
which not only include mobile phone
use, need to be identified to ensure
timely access to and supply of these and
other essential services. Adjiwanou and
LeGrand suggest SBA can be enhanced
through improvements in quality of
ANC, notably adequate information
conveyed on the importance of SBA by
the health care provider and provision of
services closer to populations in need.

Child health

There was no TOT effect of the
CCPF project on coverage of
immunization and care-seeking for

children with signs of ARI presumably
because baseline values for both
variables were relatively high. The
percentage of children fully immunized
in the study area was estimated at
around 78%, a figure comparable to the
national estimate from the 2010 DHS.
For care-seeking for ARI, the national
coverage was around 70% as opposed
to 65% in our study area. While vaccine
coverage in Malawi has improved,
children are often vaccinated at a later
age. Reasons for this include that
caregivers believe children were too
young to be vaccinated (Minetti et al.
2013), poor recognition of danger signs

http://aps.journals.ac.za

and illness severity, and financial
considerations limiting timely access to
care (Geldsetzer et al. 2014). For both
the increase in coverage of vaccinations
as well as the recognition of ARI, SMS
services could inform caregivers about
appropriate timing of vaccinations.
Moreover, hotline services could
potentially ensure timely referral for
ARI, although this was an aim of CCPF
and demonstrated negative effects.

Our findings show a negative effect of
facility-based care-seeking for fever.
Other studies show that children with
fever in Malawi are often treated at

home (Kazembe, Appeleton and
Kleinschmid 2007; Holtz et al. 2003).
According to Ministry of Health

protocols, hotline workers only refer
children with a fever to the nearest
village clinic or health center for
diagnosis and treatment if the fever is
being presented as a danger sign and has
persisted for seven days or if the fever is
accompanied by other symptoms. It is
possible that some children with a fever
were appropriately treated at home and
did not require a visit to a health facility.
This is confirmed by findings on home-
based care for the CCPF project,
published in the third paper of this series
(Fotso et al, 2015b), suggesting that
caregivers were well equipped to handle
conditions like fever at home and avoid
unnecessary trips to the facility.

Conclusion

When used by the targeted
population, mHealth services providing
the user options of how to access
information on when and where to seek
facility-based care have potential for
behavior change. Changes were seen in
a relatively short duration of this pilot,
evaluated after less than two years after
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its introduction. Different factors are
associated  with  care-seeking for
outcome variables measured, which may
explain in part the variations seen across
care-seeking behaviors and possible
influence of exogenous factors. mHealth
can be a useful channel to improve care-
seeking, though reasonable expectations
are required in terms of uptake and use
by target groups, which can be low even
with demand generation activities for
the service, as well as of effects on
demand for MCH services. Introduction
of mHealth services for demand
generation and information on care-
seeking require attention to local health
systems to ensure adequate supply and
quality are available.
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