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Abstract

Background: Mobile phones are gradually becoming an integral part of healthcare services worldwide. We assessed
the association between Aponjon mobile phone based messaging services and practices regarding childbirth and care
of mother and neonates in selected areas in Bangladesh.

Methods: In early 2014, 476 subscriber mothers whose last born child’s age was between 3 and 18 months, were
recruited to the study by Dnet from selected areas of Bangladesh. One group of mothers received the early warning
messages from Aponjon during pregnancy (exposed; n = 210) while the other group of new mothers did not receive
the messages during pregnancy as they had enrolled in the service after childbirth (non-exposed; n = 266). We
undertook regression analyses to investigate the relationship between timing of exposure to Aponjon messages and
socio-economic factors and outcomes of safe delivery, immediate breastfeeding post birth, delayed bathing of the
neonate, and number of postnatal care (PNC) visits.

Results: \WWomen reported delivering babies at home without a skilled birth attendant (SBA) (n = 58, 12%), at home
with SBA (n = 111, 23%) and at health facilities (n = 307, 65%). Most (n = 443, 93%) women breastfed babies
immediately post birth. Babies were bathed after 72 h (n = 294, 62%), between 48 and 72 (n = 100, 21%) and between
0 and 47 (n = 80, 17%) hours after birth. PNC frequencies were reported as none (n = 273,57%), 1 (n =79, 17%), 2
(n=54,11%), 3 (n =34, 7%) and 4 (n = 36, 8%). There was no significant association between exposure to Aponjon
messages during pregnancy and presence of a SBA at birth, breastfeeding practices, and postnatal care visits, although
delayed bathing up to 48 h was significant at the 10% but not 5% level (RRR 1.7; 95% CI 0.93-3.0; p = 0.083). Women
with higher education, from higher income, older in age, with birth order 1 or 2 were more likely to birth at health
facilities. Facility based delivery was an independent factor for delayed bathing and having postnatal care visits.

Conclusions: Low cost mobile phone messages may have the potential to positively influence maternal and child
healthcare behaviours, such as delayed timing of first bath, in resource-poor settings. Further studies are needed, with
adequate sample size to detect significant change.
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Background

Neonatal mortality remains unacceptably high in re-
source limited countries such as Bangladesh where the
rate currently stands at 28 per 1000; 61% of under-5
child mortality [1]. Bangladesh aims to reduce neonatal
mortality to 21 per 1000 live births by 2016 although it
is still unclear how this might be most effectively
achieved [2].

One avenue for reducing neonatal mortality is to im-
prove compliance with the World Health Organization's
(WHO) recommendations concerning delivery and neo-
natal care. Currently, in Bangladesh, less than half (42%) of
deliveries are assisted by a medically trained personnel and
slightly more than a third of mothers (39%) and new-born
babies (36%) receive timely postnatal care (PNC) from a
trained provider [1, 3, 4]. In contravention of WHO guide-
lines, 32% of babies in Bangladesh are bathed within the
first 6 h of life putting them at risk of hypothermia and
49% of new-born babies do not receive breast milk in their
first hour of life increasing their risk of infection [1, 5-8].

Mobile phones have recently been adopted to dissemin-
ate health information and interventions (mHealth) in low
and middle income countries [9]. In Bangladesh there has
been a rapid proliferation of mobile phone usage through-
out the country since 1998. By 2012, there were more than
90 million mobile phone subscribers, creating an oppor-
tunity for personalized access to health information for all
[10]. The health infrastructure of the country has under-
gone major reforms and the Ministry of Health and Family
Welfare (MOHFW) now provides a platform for public-
private mHealth initiatives in Bangladesh [11].

One such initiative is the Aponjon service which pro-
vides weekly voice or text messages primarily to preg-
nant women and mothers with new born babies to
improve maternal and child healthcare outcomes [12].
The service was officially launched in 2012 after a year-
long pilot study and is available through all telecommu-
nication operators in the country to a subscriber base of
more than a million people. The United States Agency
for International Development (USAID) provided a seed
grant and the project was implemented by Dnet, a social
enterprise. Aponjon receives in-kind grants from cor-
porate companies and collaborates with local Non-
Government Organizations (NGOs) to promote the
service across the country [13].

Generally, there is a lack of evidence on the effective-
ness of scalable mHealth services [14]. There are few
peer-reviewed studies on implementation and evaluation
of mHealth programmes in low and middle-income
countries around the world [15]. Although randomized
trials elsewhere show that mobile phone based re-
minders increase maternal attendance at hospitals,
skilled birth attendance in delivery, exclusive breastfeed-
ing, immunization, adherence with family planning
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methods and other best practices, ambiguous descriptions
of interventions and their mechanisms of impact present
difficulties for interpretation and replication [16-21].
Most studies of mHealth in low and middle income coun-
tries lack rigorous methodologies and are unable to draw
robust conclusions about impacts on patient health out-
comes [21]. Aponjon is the first national scalable mHealth
service in Bangladesh, however, currently little is known
about how mHealth services like this will be integrated
into the existing health system [22].

The aim of this cross-sectional study of Aponjon sub-
scribers collected in 2014 by Dnet is to evaluate the ef-
fectiveness of a mobile phone based intervention in
Bangladesh designed to improve compliance with WHO
guidelines related to delivery and neonatal care: assist-
ance of a skilled birth attendant during delivery, breast-
feeding within an hour after birth, timing of the baby’s
first bath and the number of routine postnatal care visits
within the first 42 days. This study also explores other
factors that impact on maternal and new-born care
practices.

Methods

Aponjon service

The Aponjon service offers information on pregnancy,
delivery, essential new born care and nutrition for preg-
nant women and new mothers via mobile phone voice
or text messages. A woman can enrol in the service any
time during her pregnancy and continue to receive the
phone messages until the baby turns 1 year of age. She
can also enrol in the service after her baby is born and
receive messages appropriate for her baby’s stage of
growth until the baby turns 1 year of age. Interested
families can dial up a numerical short code which was
widely disseminated through the media to enrol in the
service. Health workers of partner NGOs also recruited
women during monthly door-to-door routine antenatal
care visits. The service is provided in Bangla, in either
recorded voice messages or in text format, subject to in-
dividual choice. Voice messages are 1 min long while
text messages are limited to 161 characters and only ap-
propriate for people who can read transliterated Bangla.
A woman can also include her husband or other nomi-
nated family member in the service. Throughout the ser-
vice period, a woman receives 2 messages a week, while
her nominated family member will receive 1 message a
week. Each message cost only BDT 2.3 (0.02 USD) to
keep the service within reach of general population.

Survey

Data were obtained from a survey conducted by Dnet as
a part of routine operations research to monitor the
Aponjon service milestones. The survey was conducted
between February—April 2014 in five (Bagerhat, Bogra,
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Chittagong, Laxmipur and Patuakhali) of the 64 districts
in Bangladesh. The survey districts were purposively se-
lected to reflect the remoteness, diversity, geographical
dispersion and maximum acquisition of subscribers.
From within these districts, Dnet recruited participants
from their database of subscribers which contained
women’s cell phone numbers, location and service his-
tory. As a result 2433 new mothers who had been ex-
posed to the service for at least for 3 months during
pregnancy or after childbirth, who had a live birth in the
last delivery and whose last born child’s age was between
3 and 18 months were eligible. Due to the availability of
health workers to undertake the survey, a maximum of
966 women could potentially be contacted. Women
were systematically sampled district by district, and
phoned to seek verbal consent and to arrange a date and
time to be interviewed, until the required number had
been recruited. Face-to-face interviews were conducted
in participants’ homes by two researchers, including one
woman, to build rapport with respondents. Information
on the survey, including protection of confidentiality,
was read aloud to potential respondents and written
consent was taken before each interview. The interviews
were conducted in Bangla using a semi-structured ques-
tionnaire and lasted about an hour. Respondents were
excluded from the survey if they could not be contacted
by phone for an appointment, were not at home when
the interviewers visited to conduct the interview, or they
did not want to participate. In most of the cases women
who were not at home or were visiting relatives outside
the survey areas for an indefinite time were not followed
up for interviews.
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The survey asked about subscribers’ access to mes-
sages, the comprehension and generalizability of mes-
sages, the influence of the service on subscribers’
knowledge of maternal and child health and user satis-
faction with the service (Additional file 1). This study re-
ceived approval to analyse the survey data collected by
Dnet in 2014 from Dnet and from the Humanities & So-
cial Sciences Delegated Ethics Review Committee
(DERC) of Australian National University.

Measures
One group of new mothers was enrolled and exposed to
the messages during pregnancy, and the other group was
enrolled in the service after delivery and were not ex-
posed to the messages during pregnancy. These two
groups were defined as “exposed” and “not-exposed” re-
spectively, based on the timing of their inclusion in the
service as indicated in the service database. The ratio of
exposed to unexposed women varied across districts.
Aponjon provides repeat early warning messages to
pregnant women based on current WHO guidelines
which: encourage women to plan their delivery with a
skilled birth attendant (SBA) at home or at a health fa-
cility, initiate colostrum feeding within an hour of birth,
delay bathing of the new-born baby up to 3 days, and
ensure 4 postnatal care visits of the mother and new-
born within 42 days of delivery. We propose that sub-
scribers who received the early warning messages during
pregnancy would be more likely to undertake these
health practices compared to women who did not re-
ceive messages until after the birth of the baby (Fig. 1).
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The outcomes of interest were based on the overall
aims of the Aponjon program and the messages deliv-
ered to Aponjon subscribers. The first outcome “assist-
ance during delivery” derived from two survey questions.
Women were asked “Where was your baby born?” and
“Who assisted the delivery (in case of home delivery)?”.
These responses were then grouped into: “unskilled birth
attendant at home”; “skilled birth attendant at home”
and “trained personnel at health facility”.

The second outcome “breast feeding immediately post
birth” was generated as a binary variable from the ques-
tion “What did you feed your baby right after birth?”.
The response option “fed breast milk” was coded as
“Yes” and “fed honey, sweetened water or mustard oil”
was coded as “No”.

From the question “When did you first bathe your
baby after birth?” emerged the third outcome variable
“timing of first bath”. Aponjon, following the national
guidelines, recommends that the first bath is given at
least 72 h after delivery. Because the risk of hypothermia
is higher with earlier timing of first bath, the outcome
variable has been categorized into three groups: 0—47 h,
48-72 h and 72 + hours. The forth outcome variable
“frequency of postnatal care visits” (by a medically
trained provider) within 42 days of delivery is a count
variable, with responses 0, 1, 2, 3, 4.

Other potential covariates were based on factors dem-
onstrated to be associated with maternal and neonatal
outcomes in previous research, or hypothesised to be
important in this study [23]. They were: age (<25 years
and 25 years or more), women’s education (no or pri-
mary education, junior secondary education and second-
ary education), family income (less than 10,000 BDT and
BDT 10,000 or more), birth order (1, 2 and 3 or more),
district and place of residence (urban or rural). We con-
sidered facility based delivery (at health facilities or at
home), a part of the first outcome, as a covariate for
other outcomes.

Statistical methods

The sample characteristics are described using numbers
and percentages. Bivariate analysis was performed to
compare characteristics between exposure groups and to
examine associations between explanatory and outcome
variables using Chi-squared tests.

We undertook multiple regression analyses to investi-
gate the relationship between “exposure to early warning
messages” and the outcomes of interest, adjusted for
women’s age, education, family income, place of resi-
dence, birth order and district (to account for the sam-
pling strategy) using a model appropriate for the
distribution of each outcome: multinomial regression
analysis for “assistance during delivery” and “timing of
first bath”, logistic regression analysis for “breast feeding
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immediately post birth”, and negative binomial regres-
sion for “frequency of postnatal care visits”. “Facility
based delivery” was included in all of the above models
except in the model for “assistance during delivery”. The
results are expressed as Relative Risk Ratios (RRR) for
multinomial, Odds Ratio (OR) for binary logistic and In-
cidence Rate Ratios (IRR) for negative binomial regres-
sion models, with 95% confidence intervals.

Dnet estimated a sample size of approximately 400 was
required, with an anticipated ratio of exposed to unex-
posed of 1:2, to detect a difference in proportions with
outcomes of interest between exposed and unexposed of
15%, with 80% power and a 5% significance level. Assum-
ing a consent rate of 60%, it was expected that 660 Dnet
subscribers would need to be contacted for the study.

Results

Of 660 Dnet subscribers contacted, 476 (72%) respon-
dents were interviewed (exposed =210, non-exposed
=266). The socio-demographic characteristics of the 476
survey participants are shown in Table 1. The respon-
dents were mostly recipients of voice (n = 470, 99%)
messages rather than text (n = 6, 1%) messages. There is
no significant difference in age and socio-economic
background of the two groups except there is significant
difference in districts and age of last born children. In
district D there are more respondents in the exposed
group and in district E more respondents are in the
non-exposed group. Significantly more children were
less than 6 months age (51%) in the exposed group while
exposed group had more babies belonging to the age
group 6—12 months (44%).

Approximately two-thirds of participants were assisted
during delivery by “trained personnel at a health facility”
(m = 307, 65%) while 111 (23%) women reported the
presence of a skilled birth attendant and the rest
(n = 58, 12%) were assisted by untrained relatives or
local traditional birth attendants at a home delivery
(Table 2). Exposure to messages during pregnancy was
not statistically significantly associated with the presence
of an unskilled birth attendant at a home delivery (RRR:
1.6; 95% CI 0.84-2.9; p = 0.156) or with a skilled birth
attendant at home (RRR: 1.2; 95% CI 0.71-1.9;
p = 0.514) relative to a health facility delivery. Women’s
education and family income were statistically signifi-
cantly associated with the assistance of an unskilled birth
attendant during delivery. Women who had no educa-
tion or primary education only (RRR: 12.5; 95% CI 3.5—
45.0; p < 0.001) or those with junior secondary educa-
tion (RRR: 6.4; 95% CI 1.8-22.9; p = 0.005) were more
likely than women who completed secondary education
to deliver at home by an unskilled birth attendant rather
than at a health facility. Similarly, women with a lower
family income (RRR: 2.6, 95% CI 1.3-5.1; p = 0.005)
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Table 1 Socio-demographic characteristics of respondents

Characteristic Exposed  Non-exposed Chi-squared test
(n=210) (n=266)
Age of respondent women
< 25 years 129 (61%) 148 (56%) X2 =1617;
> 25 years 81(30%) 118 (40 O - 1P =0204
Family monthly income
< 10,000 BDT 107 (51%) 116 (44%) X2 = 2.541;
> 10,000 BDT 103 4o%) 150 (569 O - 1P =01
Women's education
None or primary 86 (41%) 100 (37%) X2 = 0.576;
education df =2, p=0757
Junior secondary school 65 (31%) 87 (33%)
Secondary school or 59 (28%) 79 (30%)
higher
Access to sanitary latrine
Yes 194 (92%) 244 (92%) x2 = 0.068;
No 168%) 16 (8%) df=1p =079
Access to potable drinking water
Yes 209 (99%) 263 (99%) x2 = 0.598;
No 101%) 3 (1%) df =1, p=0439
Residence
Urban 134 (64%) 127 (48%) X2 = 12.229;
Rural 76G6%) 130 (52%) 1P <000
@ Districts
District A 33 (16%) 28 (11%) X2 = 36.524;
District B 44 21%) 72 27%) df =4 p < 0001
District C 62 (29%) 53 (20%)
District D 40 (19%) 22 (8%)
District E 31 (15%) 91 (34%)
Number of living children
1 91 (43%) 112 (42%) X2 = 1452;
2 73(50%) 105 (o O = %P = 0484
23 46 (22%) 49 (18%)
Age of last born child (living)
< 6 months 107 (51%) 52 (20%) X2 = 66.775;
6-12 months 84 (40%) 125 (47%) df =2 p <0001
13-18 months 19 (9%) 89 (33%)
Type of messages received
Voice 207 (99%) 263 (99%) X2 = 0.085;
Text 30%)  30%) df =1;p =0770
Woman's access to phone
Shares phone 92 (44%) 119 (45%) x2 = 0.0071;
Never shares phone 118 (56%) 147 (55%) df=1;p=0969

?Districts name have been labelled to maintain anonymity
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were more likely to give birth at home with an unskilled
birth attendant than at health facilities. Women with
none or primary education (RRR: 4.6; 95% CI 2.2-9.5;
p < 0.001) and who were younger (RRR: 2.7; 95% CI
1.4-5.3; p = 0.003) were more likely to give birth at
home with a SBA than at health facilities. Women whose
child had a birth order of 1 (RRR: 0.22; 95% CI 0.96—
0.52; p = 0.001) or 2 (RRR: 0.29; 95% CI 0.14—0.59;
p = 0.001) were less likely to deliver at home with a SBA
relative to having a facility delivery while women resid-
ing in rural areas (RRR: 2.1; 95% CI 1.2-3.8; p = 0.14)
were more likely to have deliveries at home attended by
a SBA than at a health facility.

Women from district A were more likely to deliver at
home with an unskilled birth attendant (RRR: 12.1; 95%
CI 3.7-40.1; p < 0.001) or by a SBA (RRR: 11.3; 95% CI
4.6-27.6; p < 0.001) than at health facilities (Table 2).
Similarly respondents from district C were more likely
to have births at home with (RRR: 2.5; 5% CI 1.2-5.2;
p = 0.014) or without a SBA (RRR: 4.5; 95% CI: 1.6—12.3;
p = 0.003) while women from district B (RRR: 0.38; 95%
CI 0.16-0.91; p = 0.03) were less likely to deliver at
home with a SBA than at health facilities.

Most women (n = 443, 93%) fed their baby colostrum
(Table 3) immediately after birth; the remaining 7%
(n = 33) fed sweetened water, honey or mustard oil
Women’s exposure to mobile messages had no signifi-
cant association with “breast feeding immediately post
birth”. Respondents from districts A & D (OR: 9.6; 95%
CI 2.4-37.6; p = 0.004), C (OR: 5.6; 95% CI 1.7-18.3;
p = 0.001) and E (OR: 3.6; 95% CI 1.4-9.4; p = 0.007)
had higher odds of initiating breastfeeding right after
birth relative to district B. Women’s age, education, in-
come, birth order, place of residence and facility based
delivery were not significantly associated with colostrum
feeding (Table 3).

Overall, 62% (n = 294) of women bathed the baby 72 h
or more after delivery, while 17% (n = 80) bathed babies
in the first 48 h and 21% (n# = 100) between 48 and 72 h.
Women’s exposure to messages during pregnancy was
not associated with bathing within the first 48 h, relative
to delaying for at least 72 h, at the 5% level, but was sig-
nificant at the 10% level (RRR 1.7; 95% CI 0.93-3.0;
p = 0.083) in the adjusted regression model (Table 4).
Younger (<25 years) women (RRR: 2.8; 95% CI 1.4-5.9;
p = 0.005), were more likely to bathe their baby within
the first 2 days relative to after 72 h. Women who did
not deliver at a health facility were more likely to bathe
their babies within 0-47 h (RRR: 4.8; 95% CI 2.6-9.1;
p < 0.001) or within 48-72 h (RRR: 2.4; 95% CI 1.3-4.2;
p = 0.003) than after 72 h. Women having their first
(RRR: 0.3; 95% CI 0.1-0.8; p = 0.025) or second child
(RRR: 0.3; 95% CI 0.1-0.8; p = 0.010) were less likely to
bathe their babies within the first 2 days, relative to after
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Table 2 Factors associated with presence of a skilled birth attendant during delivery
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Variables

Presence of skilled birth attendant at delivery

At home by unskilled birth attendant

At home by skilled birth attendant

At health facilities °

N =158 N=111 N = 307
n (%) RRR (959%Cl) n (%) RRR (95%Cl) n (%) RRR

Exposure to intervention

No 35/266 (13%) 1.6 (0.84-2.9) 57/266 (21%) 1.2 (0.71-19) 174/266 (66%) 1.0

Yes @ 23/210 (11%) 1.0 54/210 (26%) 1.0 133/210 (63%) 1.0
Age

<25 32/277 (11%) 14 (064-3.0) 66/277 (24%) 2.7 (14-53) ** 179/277 (65%) 1.0

25 or more ? 26/199 (13%) 10 45/199 (23%) 1.0 128/199 (64%) 1.0
Education

No or primary education 35/186 (19%) 12.5 3.5-45.0)* * 61/186 (33%) 46 (22-95)* * 90/186 (48%) 1.0

Junior secondary 20/152 (13%) 64 (1.8-229)* * 31/152 (20%) 1.9 (0.94-3.9) 101/152 (67%) 1.0

Secondary © 3/138 (2%) 1.0 19/138 (14%) 1.0 116/138 (84%) 1.0
Income

< 10,000BDT 40/223 (18%) 26 (13-51) % 61/223 (27%) 13(0.77-22) 122/223 (55%) 1.0

10,000 BDT or above ° 18/253 (7%) 1.0 50/253 (20%) 1.0 185/253 (73%) 1.0
Birth order

1 22/203 (11%) 0.71 (0.25-2.0) 41/203 (20%) 0.22 (0.96-052) * 140/203 (69%) 1.0

2 23/708 (13%) 0.81 (0.33-1.9) 36/178 (20%) 0.29 (0.14-0.59) * 119/178 (67%) 1.0

3 or more ° 13/95 (14%) 1.0 34/95 (36%) 1.0 48/95 (50%) 1.0
Residence

Rural 25/215 (11%) 14 (0.72-29) 53/215 (25%) 21(1.2-38) * 137/215 (64%) 1.0

Urban * 33/261 (13%) 1.0 58/261 (22%) 1.0 170/261 (65%) 1.0
Districts

District A 11/62 (18%) 12.1 (3.7-40.1) ** 28/61 (46%) 11.3 (4.6-27.6) ** 22/61 (36%) 1.0

District B 15/116 (13%) 2.2 (083-59) 11/116 (77%) 0.38 (0.16-0.91) * 90/116 (10%) 1.0

District C 177115 (15%) 45 (1.6-123) ** 32/115 (28%) 25(1.2-52)* 66/115 (57%) 1.0

District D 7/62 (11%) 2.3 (065-82) 16/62 (26%) 2.2 (0.86-5.6) 39/62 (63%) 1.0

District E ° 8/122 (7%) 1.0 24/122 (20%) 1.0 90/122 (74%) 1.0

delivery at health facilities, exposure to intervention, age 25 years or more, secondary education, income above 10,000 BDT, birth order 3 or more, urban
residence and district E are reference category and RRR is expressed as 1.0. Significance is expressed as * when p < 0.05 and ** at p < 0.005

3 days, than women having at least their third child.
Women from district B were more likely to bathe their
babies within the first 48 h (RRR: 2.9; 95% CI 1.4-6.1;
p = 0.004) or within 48-72 h (RRR: 3.4; 95% CI 1.6-7.1;
p = 0.001), while those from district D were less likely to
bathe their babies within the first 2 days (RRR: 0.20; 95%
CI 0.05-0.74; p = 0.016) and those from district A were
more likely to bathe within 48-72 h (RRR: 3.2; 95% CI
1.3-7.6; p = 0.008), relative to after 72 h, than women
from district E.

More than half the women (n = 273, 57%) did not
have postnatal care (PNC) visits within 42 days after
childbirth. The rest reported having 1 (n = 79, 17%), 2
(n = 54, 11%), 3 (n = 34, 7%) or 4 visits (n = 36, 8%).
Negative binomial analysis showed that women’s expos-
ure to mobile phone messages during pregnancy had no

association with the number of PNC visits at the 5%
significance level (IRR: 1.2; 95%CI 0.94-1.6; p = 0.117),
as shown in Table 5. Women who had a facility based
delivery had a 52% higher rate of PNCs than women
who birthed at home (IRR: 1.52; 95% CI. 1.1-2.1;
p < 0.001). Urban women had 63% higher rate of PNC
visits than rural women (IRR: 1.63; 95% CI 1.2-2.2;
p = 0.002). Districts B (RRR: 0.57; 95% CI 0.36—0.91;
p = 0.018), C (RRR: 0.41; 95% CI 0.26-0.64; p < 0.001),
D (RRR: 0.12; 95%CI 0.06-0.23; p < 0.001) and E (RRR:
0.30; 95% CI 0.18-0.50; p < 0.001) had lower rates of
PNC visits than District A.

Discussion
We have analysed the impact of mobile phone messages
(voice or text) among women who were recruited in the
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Table 3 Breast milk feeding practice right after birth and
associated factors

Variables Fed breast milk after birth (N = 476)
Yes No OR (95% Cl)
n (%) n (%)
Exposure to intervention
No ° 245 (92%) 21 (8%) 1.0
Yes 198 (94%) 12 (6%) 1.1 (0.51-2.5)
Age
<25° 253 (91%) 24 (9%) 1.0
25 or more 190 (96%) 9 (4%) 1.5 (0.54-3.6)
Education
No or primary 173 (93%) 13 (7%) 093 (032-26)
education
Junior secondary 140 (92%) 12 (8%) 0.76 (0.27-2.1)
Secondary © 130 (94%) 8 (6%) 1.0
Income
< 10,000BDT ° 204 (92%) 19 (8%) 1.0
10,000 BDT or above 239 (96%) 14 (5%) 1.9 (0.86-4.4)
Birth Order
1 186/203 17/203 (8%) 0.32 (0.07-14)
(92%)
2 165/178 13/178 (7%) 038 (0.09-1.5)
(93%)
3 or more *® 92/95 (97%)  3/95 (3%) 1.0
Residence
Rural @ 196/215 19/215 (9%) 1.0
(91%)
Urban 247/261 14/261 (5%) 1.3 (0.56-2.9)
(95%)
District
District A+ D 120/123 3/123 2%) 9.6 (24-37.6)
(98%) **
District B @ 98/116 (85%) 18/116 1.0
(15%)
District C 111/115 4/115 (4%) 5.6 (1.7-183)
(96%) **
District £ 114/122 8/122 (7%) 36 (14-94)*
(93%)
Facility based delivery
No @ 157/169 12/169 (7%) 1.0
(93%)
Yes 286/307 21/307 (7%) 1.4 (0.63-3.5)
(93%)

“no-exposure to intervention, age 25 years or less, secondary education,
income below 10,000 BDT, birth order 3 or more, rural residence and district B
and delivery not at health facility are reference category and OR is expressed
as 1.0. Significance is expressed as * when p < 0.05 and ** at p < 0.005. As all
women in one district breastfed within 1 h of birth, this district had been
combined with another for this analysis (A + D)
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Aponjon service during their pregnancy or the postnatal
period. Our study has two strengths: one, it identifies
the relationship between timing of receipt of mobile
phone messages and several outcomes and two, we con-
sider the impact of other covariates on health behaviour
of women, an important consideration when designing a
mobile phone based health information service. While in
the model adjusted for all covariates (age, education, in-
come, place of residence, birth order, facility delivery)
and district, the timing of receipt of mobile phone mes-
sages was not associated with timing of first bath at the
5% level, a p value of 0.083 indicates that there may be
some evidence of an association for bathing within 48 h
versus after 3 days, particularly given that the study was
only powered to detect moderate to large associations.
Delaying the “timing of first bath” is an important con-
tribution to neonatal care as early bathing is a long-
standing cultural practice often found in ultra-poor
households in which relatives bathe the baby within a
few hours after birth even on a cold night to respond to
perceptions of birth-related pollution [24-26]. This
practice contributes to neonatal mortality by leading to a
drop in the baby’s body temperature [24, 27, 28]. The
“warm chain” guideline suggests that birthing should
occur in a warm delivery room, that the baby is immedi-
ately dried and wrapped, has skin-to-skin contact with
mother, is breastfed immediately after birth and that
bathing is delayed until the second or third day when
the baby is healthy and has a normal temperature [5]. In
our study, bathing 72 h or more after birth was most
common among older women (age > 25 years), women
with one or two children and women who had a facility
based delivery. Timing of the first bath varied substan-
tially among the study districts, with two districts in par-
ticular more likely to bathe their babies within 2 days, a
finding consistent with national survey data [1]. This
could be due to cultural belief and practice in that re-
gion which is beyond the scope of this analysis. This
variation is worth exploring in further studies, as it may
provide useful information on factors that influence the
effectiveness of such messages.

The timing of exposure to mobile phone messages
had no significant association with the rest of the
outcome variables. Women from a privileged back-
ground (higher education and higher income), those
who lived in urban areas and those who had their
first or second child were more likely to deliver at a
health facility; a finding consistent with previous stud-
ies [1, 29-32]. It is likely that poorer women and
their families choose untrained traditional birth atten-
dants for deliveries to minimise expenses [32-34].
Previous studies have shown that the older a woman
is at marriage the more likely she is to use a facility
for delivery which correlates with our finding that
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Table 4 Factors associated with timing of first bath of new-born baby

Page 8 of 12

Variables 0-47 h 48-72 h 72+ hours ®
(N =80) (N =100) (N = 294)
n (%) RRR (95% Cl) n (%) RRR (95% Cl) n (%) RRR

Exposure to intervention

No 53/265 (20%) 1.7 (0.93-3.0) 55/265 (21%) 1.2 (0.72-1.9) 156/265 (59%) 1.0

Yes @ 27/209 (13%) 1.0 45/209 (21%) 1.0 137/209 (63%) 1.0
Age

<25 52/277 (19%) 28 (14-59) * 63/277 (23%) 1.6 (0.8-3.0) 161/277 (58%) 1.0

25 or more ° 28/197 (14%) 1.0 37/197 (19%) 1.0 132/197 (67%) 1.0
Education

No or primary education 38/185 (20%) 1.3 (0.59-3.1) 42/185 (23%) 1.1 (0.58-2.2) 105/185 (57%) 1.0

Junior secondary 29/152 (19%) 1.6 (0.75-3.6) 28/152 (18%) 0.93 (049-1.6) 95/152 (63%) 1.0

Secondary © 13/137 (10%) 1.0 30/137 (22%) 1.0 93/137 (68%) 1.0
Income

< 10,000BDT 43/223 (19%) 1.3 (0.70-2.3) 45/223 (20%) 0.93 (0.54-1.6) 135/223 (61%) 1.0

10,000 BDT or above * 37/251 (15%) 1.0 55/251 (22%) 1.0 158/251 (63%) 1.0
Birth Order

1 31/203 (15%) 0.34 (0.13-0.87) * 49/203 (24%) 0.83 (0.35-1.9) 123/203 (61%) 1.0

2 25/176 (14%) 0.34 (0.14-0.77) * 31/176 (18%) 063 (0.30-1.3) 120/176 (68%) 1.0

3 or more® 24/95 (25%) 1.0 20/95 (21%) 1.0 51/95 (54%) 1.0
Residence

Rural 43/214 (20%) 0.80 (043-1.5) 41/214 (19%) 0.79 (046-14) 130/214 (61%) 1.0

Urban @ 37/260 (14%) 1.0 59/260 (23%) 1.0 164/260 (63%) 1.0
Districts

District A 11/61 (18%) 0.75 (0.25-2.2) 28/61 (46%) 32 (13-76) * 22/61 (36%) 1.0

District B 15/116 (13%) 29 (14-6.1) * 11/116 (9%) 34 (1.6-7.1) ** 90/116 (78%) 1.0

District C 17/115 (15%) 0.50 (0.21-1.2) 32/115 (28%) 1.0 (045-23) 66/115 (57%) 1.0

District D 7/62 (11%) 0.20 (0.05-0.74) * 16/62 (26%) 0.71 (0.26-1.9) 39/62 (63%) 1.0

District E © 8/122 (6%) 1.0 24/122 (20%) 10 90/122 (74%) 1.0
Facility based delivery

No 46/168 (27%) 4.8 (2.6-9.1) ** 45/168 (27%) 24 (1.3-4.2) ** 77/168 (46%) 1.0

Yes @ 34/306 (11%) 1.0 55/306 (18%) 10 217/306 (71%) 1.0

bathing 72+ hours, exposure to intervention, age 25 years or more, secondary education, income above 10,000 BDT, birth order 3 or more, urban residence and
district E are reference category and RRR is expressed as 1.0. Significance is expressed as * at p < 0.05 and ** at p < 0.005.

younger mothers are more likely to give birth at
home with a SBA than at a health facility [35].

It was common among the study respondents to initi-
ate breastfeeding in the first hour after delivery irre-
spective of their socio-economic status. However, there
was some variation across districts, possibly due to
differences in cultural practices and beliefs.

Though number of PNC visits is gradually increasing
in Bangladesh, more than 60% of mothers and new born
babies do not get PNC within the first 2 days of birth by
a medically trained provider [1]. In some cultural con-
texts women are secluded after childbirth and prohibited
from seeing anyone outside family members except

when very ill, when a provider is summoned to the
home [36, 37]. Previous research suggests that the
family’s lack of knowledge about symptoms of illness,
concern over medical costs, social disparity and reliance
on non-medical healers has delayed seeking proper
healthcare and contributes to maternal and child mortal-
ity [31, 38—41]. Our findings confirm existing knowledge
that women’s higher education and urban residence have
a pertinent role in PNC visit frequencies [42]. Facility
based delivery was an independent factor for the number
of PNC visits in our study. It is evident from other stud-
ies that facility based delivery has a significant role in
initiating the recommended first PNC visit on the same
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Table 5 Factors associated with frequency of postnatal care visits
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Variables PNC in 42 days

No visits (n = 273) 1 visit (n = 74)

2 visits (n = 54)

3 visits (n = 34) 4 visits (n = 36) IRR (95%Cl)

Exposure to intervention

No ° 158/266 (60%) 48/266 (18%) 32/266 (12%) 11/266 (4%) 17/266 (6%) 1.0

Yes 115/210 (55%) 31/210 (15%) 22/210 (10%) 23/210 (11%) 19/210 (9%) 1.2 (0.94-1.6)
Age

<25° 163/277 (59%) 42/277 (15%) 30/277 (11%) 20/277 (7%) 22/277 (8%) 1.0

25 or more 110/199 (55%) 37/199 (19%) 24/199 (12%) 14/199 (7%) 14/199 (7%) 0.82 (0.57-17)
Education

No or primary education ° 121/186 (65%) 26/186 (14%) 21/186 (11%) 11/186 (6%) 7/186 (4%) 1.0

Junior secondary 81/152 (53%) 32/152 (21%) 18/152 (12%) 11/152 (7%) 10/152 (7%) 1.3 (0.90-1.8)

Secondary 71/138 (51%) 21/138 (15%) 15/138 (11%) 12/138 (9%) 19/138 (14%) 14 (0.96-2.1)
Income

< 10,000BDT ° 141/223 (63%) 35/223 (16%) 24/223 (11%) 9/223 (4%) 14/223 (6%) 10

10,000 BDT or above 132/253 (52%) 44/253 (17%) 30/253 (12%) 25/253 (10%) 22/253 (9%) 1.2 (087-1.8)
Birth Order

7@ 117/203 (58%) 33/203 (16%) 23/203 (11%) 12/203 (6%) 18/203 (9%) 10

2 106/178 (60%) 25/178 (14%) 19/178 (11%) 13/178 (7%) 15/178 (8%) 1.1 (09-1.8)

3 or more 50/95 (53%) 21/95 (22%) 12/95 (13%) 9/95 (9%) 3/95 (3%) 14 (09-24)
Residence

Rural® 140/215 (65%) 37/215 (17%) 16/215 (7%) 12/215 (6%) 10/215 (5%) 1.0

Urban 133/261 (51%) 42/261 (16%) 38/261 (15%) 22/261 (8%) 26/261 (10%) 1.63 (1.2-2.2) **
District

District A ® 22/61 (36%) 3/61 (5%) 13/61 (21%) 8/61 (13%) 15/61 (25%) 1.0

District B 46/116 (40%) 29/116 (25%) 21/116 (18%) 11/116 (9%) 9/116 (8%) 0.57 (0.36-091) *

District C 70/115 (61%) 17/115 (15%) 11/115 (10%) 9/115 (7%) 8/115 (7%) 041 (0.26-0.64) **

District D 48/62 (77%) 11/62 (18%) 2/62 (3%) 1/62 (2%) 0/62 (0%) 0.12 (0.06-0.23) **

District E 87/122 (71%) 19/122 (16%) 7/122 (6%) 5/122 (4%) 4/122 (3%) 0.30 (0.18-0.50) **

Facility based delivery
No @ 113/169 (67%)
Yes 160/307 (52%)

20/169 (12%)
59/307 (19%)

13/169 (8%)
41/307 (13%)

11/169 (6%)
23/307 (8%)

12/169 (7%) 1.0
24/307 (8%) 152 (1.2-2.1) *

“no-exposure to intervention, age 25 years or less, no or primary education, income below 10,000 BDT, birth order 1, rural residence and district A are reference
category and IRR is expressed as 1.0. Significance is expressed as * at p < 0.05 and ** at p < 0.005

or next day, which may be reinforced by hospital staff
after delivery [1, 4, 43, 44].

As facility delivery is an independent factor for the
outcomes delayed bathing and PNC visits, we raise the
question whether the messages that refer to practices
that are already widely adopted should be de-
emphasised and the service should concentrate on mes-
sages during pregnancy such as “planning facility based
delivery over home delivery” which would contribute to
other best practices. It is known from other research
that women’s higher education and wealth are pivotal in
delaying marriage and conception [45]. Since educated
women, older mothers and women with one or two chil-
dren reinforced good practices regarding delivery place,

delaying bathing and the number of PNC visits, we an-
ticipate national efforts aimed at improving indicators of
women’s autonomy (e.g. women’s education and income)
will lead to maternal and child health improvements
over time. Mobile messaging, especially voice messaging
which does not require participants to be literate, may
be one route to address these disparities.

Limitations

As this was an observational rather than a randomized
study, the study did not have a formal control group and
instead we categorised users based on their inclusion in
the service at different time points during the pregnancy
or the post-natal period, which may limit generalizability
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of the analysis and causation cannot be ascertained. Due
to the sample size our ability to observe an association
between early messages and outcomes was limited. The
power of our study was based on a moderate to large as-
sociation, hence small differences in the outcomes asso-
ciated with the timing of receipt of the Aponjon
messages could not be captured. In addition we cannot
exclude the possibility of study participants being ex-
posed to health related information from the health
workers during their routine antenatal care visits at
home. We do not have information on the partner orga-
nizations” health promotion activities in their catchment
area or the time of inclusion of the districts in the ser-
vice which could help us to understand the difference in
the outcomes. The study relies on self-report of practices
which can introduce bias and problems of recall and
may lead to overestimation of performance [46]. District
is a potential confounder for the study due to the re-
cruitment strategy of the service where health workers
from different partner organizations recruited sub-
scribers in different districts at different point of service
year. The association between district and some of the
outcomes may reflect cultural practices and other factors
not captured in our study. There are many contextual
factors which contribute to delivery practices which the
survey did not attempt to capture, such as information
on the experiences of families regarding their access to
local health facilities, availability of qualified staff and
equipment at local facilities, and current and previous
pregnancy complications [29, 35, 47-49]. Nevertheless,
this study contributes to our understanding of what can
be achieved by a service such as Aponjon which is one
of the first to scale up in a resource-limited country.
Our study points to the need for larger studies and ran-
domised designs to overcome the limitations encoun-
tered in this study.

Conclusion

Our results indicate that mobile phone text or voice
messages may delay timing of first bath within the first
48 h after birth. Although a formal control group and
larger sample size would produce more generalizable re-
sults and potentially allow detection of small to moder-
ate associations, our study suggests that low-cost mobile
phone educational service may work as catalysts in im-
proving maternal and child health behaviour in
resource-limited settings. Our study demonstrates yet
again that addressing maternal and child health dispar-
ities requires investment in what we already know
works, such as training health staff, building health facil-
ities and educating women. Mobile phone messages may
be a promising addition to ensure that such interven-
tions achieve maximum impact. We plan to undertake
additional research in the Aponjon sample by exploring
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participants’ perceptions and experiences of the Aponjon
healthcare service with the aim of providing information
to help develop a national framework for an integrated
health system.

Additional file

Additional file 1: Questionnaire used during the survey of Dnet to
interview Aponjon subscribers. (PDF 939 kb)
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