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Factors associated with mobile phone
usage to access maternal and child
healthcare among women of urban
slums in Dhaka, Bangladesh: a cross-

sectional study
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Md Belal Hossain
Daniel M L Storisteanu’

ABSTRACT

Introduction With the acute shortage of human resources
and infrastructure, mobile phones can be a critical tool

for accessing health services and strengthening health
systems in Bangladesh. Yet, there is a scarcity of evidence
on the use of mobile phones in this context for accessing
health services. In this study, we sought to explore the
current use of mobile phones for accessing maternal and
child healthcare and its determinants among recently
delivered women in urban slums of Bangladesh.

Methods The data were collected through interviewing 800
recently delivered women from eight slums of Dhaka city of
Bangladesh during May and June 2018. The study followed
a cross-sectional design and a two-stage cluster random
sampling procedure was followed. A pretested structured
questionnaire was employed to collect information. Chi
square tests were performed for descriptive analyses and

a multilevel binary logistic regression model was executed
to explore the determinants of mobile phone usage for
accessing maternal and childcare among the participants.
Results Overall, 73.8% of study participants used mobile
phones for accessing maternal and child healthcare. After
adjusting for potential confounders, participants’ age,
husband’s occupation, sex of household head, women’s
ownership of mobile phones and household wealth status
were found to be significantly associated with higher
odds of using mobile phones to access maternal and child
healthcare.

Conclusion The study highlighted the possibility of
implementing large-scale mobile health (mHealth)
interventions in slum settlements for accessing maternal
and child healthcare and is a sustainable mitigation
strategy for the acute health worker crisis in Bangladesh.
The findings of this study are particularly crucial for
policymakers and practitioners while they revise the
health policy to incorporate mHealth interventions as
highlighted in the recently initiated Digital Health Strategy
of Bangladesh.

BACKGROUND
Despite critical shortages in the health work-
force, Bangladesh has achieved considerable
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Strengths and limitations of this study

» The study focused on the urban slum dwellers,
a particularly vulnerable and growing population
group.

» The study follows a multistage cluster random sam-
pling procedure which is the preferred method of
sampling from a geographically dispersed popula-
tion group.

» The findings of the study may not be generalisable
for the entire slum population as the study area only
included the BRAC Manoshi catchment areas.

» As the study was cross-sectional in nature, no tem-
poral relationship can be established.

» The information presented in the study is self-
reported and relied on participants’ recall, therefore
is subjected to recall bias.

progress in health outcomes, particularly
towards the reduction of maternal and
child mortality.! * The maternal mortality
ratio (MMR) has declined from 322 deaths
per 100000 live births during 1998-2001 to
194 per live births during 2007-2010, with
a 5.6% annual rate of reduction.” Bangla-
desh achieved the UN Millennium Develop-
ment Goal 5 target of reducing the maternal
mortality ratio by three-quarters between 1990
and 2015 and is signatory of the Sustainable
Development Goals (SDGs).* Although there
has been a substantial reduction in MMR
rates, at the current trajectory it is unlikely
that the country will meet SDG targets.
Recent data suggest that MMR improvements
have stalled. According to the most recent
Bangladesh Maternal Mortality and Health
Care Survey (BMMS), the MMR was 196
deaths per 100 000 live births in Bangladesh,
far from the 70 per 100 000 live births SDG
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target. BMMS 2016 also reports that nearly one-fourth of
pregnant women did not receive a single antenatal care
(ANC) visit from any healthcare provider during their
entire pregnancy period, and one-third did not receive
any postnatal check-up.” At 46 per thousand live births,
the mortality rate among children under 5 years is also
high in Bangladesh.

The situation is considerably worse in the urban slums
of Bangladesh, with a reported under-5 child mortality
rate of 57 per 1000 live births compared with the national
rate of 46 per 1000 live births.”” This is especially crit-
ical as the majority of urban growth is occurring in
the urban slums of Bangladesh,® and nearly 29 million
people, comprising about 55% of the entire urban popu-
lation of Bangladesh, reside in urban slums.’ The adverse
living conditions of urban slums and the lack of accessi-
bility to healthcare facilities and antenatal, delivery and
postnatal care services are contributory factors behind
poor maternal and child health outcomes.” '’ Research
has highlighted the importance of making maternal and
child healthcare services accessible to vulnerable people
in order to reduce maternal and child morbidity and
mortality in slum settlements.'' '*

Health service delivery, including access to maternal
and child care, is seriously compromised in Bangladesh
due to an acute shortage of human resources in the health-
care system."” '* The Bangladesh health system suffers an
extreme shortage of physicians, nurses, midwives and
paramedics.”” The WHO has recommended a minimum
threshold of 4.45 doctors, nurses and midwives per 1000
population to meet the SDGs.'® In fact, there are only 3
physicians and 2 nurses per 10000 people in Bangladesh,
making it very difficult to provide adequate and timely
consultations to patients.'” This ratio is especially low in
rural areas (1 in 15 000), although the urban statistic of 1
doctor per 1500 people also falls far below WHO recom-
mendations.' It is unlikely that this will improve soon
given the size of the health workforce in training relative
to the total population of the country. Therefore, it is
critical to consider mitigation strategies and alternatives
that can increase access to health services, particularly for
vulnerable populations such as slum dwellers.

Mobile phones have been increasingly recognised
as critical tools for strengthening health systems in
developing countries and are now applied across the
healthcare continuum.'” Mobile phones can be used
to improve reproductive, maternal, newborn and
child health (RMNCH) outcomes through their use of
behaviour change communication (BCC), electronic
health records and resource management. The ubiquity
of mobile phones, characterised by an increasing smart-
phone ownership in developing countries, can further
enable innovations such as point-of-care diagnostics and
the use of biometrics to improve resource distribution,
enhance continuity of care and increase access of patients
to critical services. For example, fingerprint biometrics
integrated with smartphones used by health workers facil-
itated linking patients with a consistent health record

and improved continuity of care and RMNCH health
outcomes.” *' Smartphones can be used for spectrom-
etry and other techniques by the healthcare providers
that enable low-cost point-of-care diagnoses of infectious
disease.”’ Using mobile phones can be a useful and cost-
effective approach to deliver quality healthcare and can
help mitigate the overwhelming health worker crisis in
Bangladesh.*

Many health system processes in Bangladesh and
neighbouring low/middle-income countries (LMICs)
are based on decades (if not centuries) old domiciliary
visitbased template, where community-based health
workers or volunteers go home to home in every urban
slum and village providing doorstep services to citizens.
Given the massive documented global health workforce
shortage, this approach is extremely inefficient and time-
consuming, as large amounts of travel time is consumed
moving from community to community. Households
where clients are not present are often visited, taking up
time that might have been better used in patient encoun-
ters. Call centres that offer a combination of push-and-
pull services move us closer toward a patient-centred
healthcare system, offering services and advice to clients
at their convenience, but also reaching out to patients
where they are. Finally, there is a dearth of qualified clini-
cians who are willing to serve in rural communities for
lengthy periods—a problem overcome in the digital para-
digm where call centres can be located in urban centres.
This mobile health (mHealth) approach can be very
effective in the urban slum context where people have
limited access to fundamental health services, in part due
to distances from formal health facilities and poor living
conditions.'” * Tt can however be challenging for health
services to implement mHealth initiative in resource-poor
setting due to lack of access to mobile phones,** thereby
slowing progress towards attaining the SDGs.” Yet, the
application of mobile phones may be a promising route
towards revolutionising healthcare in developing coun-
tries like Bangladesh.”” ** Mobile phones can enhance
the efficiency and continuity of care during the antenatal
and postnatal period, thereby improving the accessibility
and delivery of maternal and child healthcare among
women.?” This approach was, in fact, recommended by
the WHO in its 2019 recommendations on digital health
interventions for health system strengthening.” However,
there is a scarcity of literature on the use of mobile tech-
nology in augmenting healthcare access in Bangladesh,
particularly in maternal and child health.?

As part of a wider study on the perception and use
of technologies such as mobile phones and fingerprint
biometrics in healthcare, this study was carried out to
investigate the current practices of mobile phone use for
accessing maternal and child healthcare by women from
urban slums of Dhaka where BRAC, the largest NGO
in the world, has been operating its Manoshi interven-
tion since 2007. BRAC’s Manoshi intervention covers 6.9
million urban slum dwellers in 10 cities of Bangladesh and
is being implemented through its frontline community

2

Mistry SK, et al. BMJ Open 2021;11:€043933. doi:10.1136/bmjopen-2020-043933



health workers, Shasthya Shebika (SS) and Shasthya Kormi
(SK). These healthcare workers provide maternal and
childcare services and enable smooth referrals for
maternal and childcare-related complications. Several
delivery centres are also established in Manoshi slums to
promote safe delivery practices. The study also assesses
the factors associated with the use of mobile phones for
accessing maternal and child healthcare among women
in selected slums.

METHODOLOGY

Study design and participants

The study followed a cross-sectional design and was
carried out between May and June 2018. The study partic-
ipants were married women who gave birth within the
12 months preceding the survey. By considering 50%
prevalence of usage of mobile phone for maternal and
child healthcare services with a 5% margin of error, 95%
level of confidence and 80% power of the test, the study
required 778 participants which was rounded to 800.%
To achieve this sample size, we had to approach a total of
882 participants from the selected slums, thus the overall
response rate was 91%. A multistage cluster random
sampling approach was employed to select study partici-
pants from eight randomly selected urban slums of Dhaka
city. In the first stage, 8 slums were randomly selected
from the 12 slums of Dhaka (using computer-generated
algorithm), Bangladesh where BRAC has been operating
its Manoshi intervention. In the second stage of sampling,
from the list of the eligible women, 100 participants were
randomly selected using computer-generated algorithm
from each of the slums, making a final sample size of 800.

BRAC’s Manoshi intervention

Manoshi, which is an acronym of the words for mother,
newborn and child in Bengali, is BRAC’s RMNCH project,
and has been in operation in selected urban slums across
Bangladesh since 2007. Manoshi consists of a community-
based essential healthcare package aimed at reducing
morbidity and mortality among mothers, newborns and
children. The intervention aims to create demand for
maternal and child healthcare services through BCC
and aims to increase access to emergency obstetric care
(EmOC) services through promoting effective referral
linkages. BRAC’s frontline community health workers,
SSs and SKs, deliver BCC interventions through door-
to-door visits with beneficiaries in selected slums.”' **
Using mobile phones they also help ensure referrals have
occurred and work to reduce delays in accessing EmOC
services in emergencies thereby helps to ensure conti-
nuity of maternal and child health services.”” Every SS
has a catchment area of around 200 households. She
visits each of this household every month and immedi-
ately notifies the respective SK of any pregnancies. SKs are
the direct supervisor of SSwho provide home-based ANC
services to the pregnant women and visit each household
every 3months. Moreover, through Manoshi programme

BRAC has established several delivery centres in the slums
where a separate cadre called urban birth attendants are
employed.

Data collection

A pretested semistructured questionnaire (online supple-
mental file 1) was used to collect the information through
face-to-face interviews of the study participants. Data
collection was accomplished by female research assistants,
recruited based on educational qualification and previous
experience of administering maternal and child health
surveys. The research assistants were trained extensively
on the goal and objectives of the study and every aspect of
the questionnaire before the data collection.

Measures

Outcome measures

The use of mobile phones (yes/no) was defined as having
ever used a mobile for purposes such as telephone calls,
texting, mobile money transfer or mobile internet. Mobile
phone use for maternal and child healthcare purposes was
defined as usage of mobile phones for accessing maternal
and child health-related care by calling a doctor/nurse/
other health worker, texting a doctor/nurse/other health
worker, paying for healthcare with mobile money or
looking up healthcare information on the internet over
the last antenatal or postnatal period.

Explanatory variables

Explanatoryfactors consideredin thisstudywere the partic-
ipants’ age (binned into groups of 15-19, 20-24, 25-29,
30-34 and 35+ years), religion (Muslim/others), literacy
(yes/no), level of education (no education, completed
grades 1-4, 5-9 and 10 or more), involvement in income
earning (yes/no) and ownership of mobile phone (yes/
no). The study also considered their husband’s age (<25,
25-29, 30-34, 35-39, 40+ years), literacy (yes/no), level of
education (no education, completed grades 1-4, 5-9 and
10 or more) and occupation (business, labourers, regular
job and other). Moreover, household size (<4/>4), type of
family (nuclear/extended), sex household head (male/
female), family income in US$ (<120, 120-239, 240-359,
360+) and household wealth status (lowest, low, middle,
high, highest) were considered.

Literacy was defined as the ability to read and write a
letter. Total family income of the participants was collected
in Bangladeshi taka and converted to US$ equivalent
using https://www.xe.com/. Household wealth index was
constructed based on factor analysis® ** of key socioeco-
nomic variables such as types of wall, floor and roof of the
house; ownership of a radio, television, computer, bicycle,
mobile phone/telephone, refrigerator, wardrobe, table,
chair, watch/clock, bed, sewing machine, bicycle, motor
vehicle, livestock; and access to solar power and electricity.
We used all variables related to assets and ownership to
calculate the wealth index and all of them were included
in the final factor scores.
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Statistical analysis

Exploratory data analysis techniques were used to
describe the characteristics of the study participants.
The Chi square test was performed to compare the use
of mobile phones for maternal and child healthcare
within different categories of a variable with a 5% level
of significance. The binary logistic regression model was
used to determine the association between mobile phone
use for maternal and child healthcare and associated
factors. Notably, there could be a cluster to cluster vari-
ation in the outcome of interest due to the nature of the
study design. Therefore, we employed the binary logistic
regression model in the generalised estimating equation
framework to capture the variation due to cluster random
sampling.%6 In this case, we considered an exchangeable
correlation structure among clusters. We determined the
crude association of mobile phone use and each covariate
and reported the crude OR. The final model was selected
by the strategy followed by Agrcs:sti37 in building the
logistic regression. That is, the final model includes only
the variables having p<0.25 in the unadjusted analysis.*
The adjusted OR (aOR) was reported with 95% Cls. All
analyses were performed using the statistical software
Stata (V.13.0).

Patient and public involvement

Neither patients nor the public were involved in the
design or conduct of this study. Participants also did not
contribute to the writing or editing of this manuscript.
Informed written consent was sought from each partici-
pant before the interview.

RESULTS

Background characteristics

A total of 800 women who gave birth over the previous 12
months took part in the study. Nearly 35% were between
20 and 24 years and ~30% between 25 and 29 years
(table 1). Most of the participants were Muslim (98.5%),
literate (64.0%), with primary or secondary education
completed (52.3%) and were not involved in income-
earning activities (86.4%). Their husbands were also
mostly literate (64.9%), with primary or secondary educa-
tion completed (51.5%) and most worked as labourers
(38.6%). More than 80% of the participants lived within
a nuclear family and about half of the participants had a
family income of US$120-239 per month.

Usage of mobile phone for maternal and child healthcare
services

More than half of the participants had their own mobile
phone, and almost all the participants had access to
mobile phone within their family, usually used for making
telephone calls. Overall, 73.8% of the participants
reported that they have used mobile phones for seeking
maternal and child healthcare. Approximately 73.5% of
the participants reported using them for calling a doctor,
nurse or other health worker (table 2). Mobile phone use

Table 1 Background characteristics of the study
participants (N=800)

Characteristics n %

Characteristics of participants

Age (years)

15-19 118 14.8

20-24 277 34.6

25-29 233 291

30-34 117 14.6

35+ 55 6.9

Religion

Muslim 788 98.5

Others* 12 1.5

Literacy (can read and write)

Yes 512 64.0

No 288 36.0

Level of education

No education 118 14.8

Primary incompletet 169 211

Primary or secondary 418 52.3

incompletet

Secondary or higher§ 95 11.9

Involved in income earning

Yes 109 13.6

No 691 86.4
Characteristics of their husbands

Age (years)

<25 79 9.9

25-29 261 32.6

30-34 185 231

35-39 206 25.8

40+ 69 8.6

Literacy (can read and write)

Yes 519 64.9

No 281 35.1

Level of education

No education 185 23.1

Primary incompletet 114 14.3

Primary or secondary 412 51.5

incompletet

Secondary or higher§ 89 11.1

Current occupation

Business 210 26.3

Labourer 309 38.6

Regular job 261 32.6

Others 20 2.5

Household characteristics
Household size

Continued
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Table 1 Continued

Characteristics n %
<4 496 62.0
>4 304 38.0
Type of family
Nuclear 643 80.4
Extended 157 19.6
Sex of household head
Male 774 96.8
Female 26 3.2
Family income per month (US$)
<120 90 11.3
120-239 432 54.0
240-359 163 20.4
360+ 115 14.4
Wealth quintile]

Lowest 161 20.1
Low 170 21.3
Middle 149 18.6
High 162 20.3
Highest 158 19.8

*Hinduism, Christian, Buddhism.

TPrimary incomplete=completed grades 1-4.

FPrimary or secondary incomplete=completed grades 5-9.
§Secondary or higher=completed grade 10 or higher.

fIHousehold wealth index was constructed using factor analysis of
key socioeconomic variables.

for RMNCH was higher among highly educated partic-
ipants, those belonging to a female-headed household,
whose husbands had regular jobs and were more highly
educated, whose family income was relatively higher and
who owned mobile phones (table 3).

Factors associated with mobile phone usage

In the unadjusted analyses, participants’ age, literacy,
education, involvement in income earning, husbands’
age, literacy, education and occupation, type of family,
sex of household head, level of income, household wealth
status and ownership of mobile phones were found to be
moderately to highly significantly correlated to the usage
of mobile phones (table 3). After adjusting for potential
covariates in a multiple logistic regression model, partici-
pants’ age, husband’s occupation, sex of household head,
ownership of a mobile phone and household wealth
status remained as significant factors for usage of mobile
phones, at 5% level of significance.

From the adjusted model, it was found that partici-
pants aged 20-24 years had 52% higher odds (aOR: 1.52,
95% CI: 1.11 to 2.08) and 25-29 years had 52% higher
odds (aOR: 1.52, 95% CI: 1.01 to 2.27) of using a mobile
phone for maternal and child healthcare compared with

Table 2 Mobile phone ownership and use among the study
participants (N=800)

Characteristics n %

Women owner of mobile 427 53.4

phone

Access to mobile phone 777 97.1

within family

Prior experience using mobile phones for:
Telephone calls 758 97.6
Text message 72 9.3
Mobile money transfer 35 4.5
(eg, bKash)

Using mobile internet 70 9.0
Emailing 8 1.0
Women using mobile for 590 73.8

maternal and child health

purpose

a. Calling doctor/nurse/ 588 73.5
other health worker

b. Texting doctor/nurse/ 9 1.1
other health worker

c. Paying for healthcare 6 0.8
with mobile money

d. Looking up healthcare 7 0.9

info on internet

(a—d): multiresponse.

those aged 15-19 years. Participants involved in income-
earning activities had nearly twice odds of using a mobile
phone than those of not involved in earning activities
(aOR: 1.97, 95% CI: 0.84 to 4.60). The participants that
belonged to female-headed households had 85% higher
odds (aOR: 1.85, 95%CI: 1.14 to 3.02) and those who
were owners of mobile phones had 30% higher odds
(aOR: 1.30, 95% CI: 1.03 to 1.66) of using a mobile phone
for maternal and child healthcare. Participants with
husbands in regular job had 46% higher odds of using
a mobile phone compared with the participants whose
husbands were labourers (aOR: 1.46, 95% CI: 1.08 to
1.97). Also, participants who were from households of the
highest wealth quintile had nearly five times odds (aOR:
4.38, 95% CI: 1.27 to 15.04) of using a mobile phone for
maternal and child healthcare compared with those from
the lowest quintile (table 3).

DISCUSSION

This study investigated mobile phone usage for seeking
maternal and child healthcare services and its determi-
nants among mothers who have recently given birth,
living in urban slums of Bangladesh where BRAC has been
implementing its Manoshi intervention. Our findings
revealed that access to a mobile phone by the mothers
is near to universal (97.1%), and among them 73.8%
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Mobile phone usage for RMNCH purposes
Yes Crude Adjusted

P P
Characteristics % P value OR 95% CI value OR 95% CI value

Age (years)

20-24 76.2 1.68 1.15t02.46  0.007 1.52 1.11t02.08 0.008

30-34 76.9 1.85 0.76to4.52 0.174 1.41 0.69t02.88 0.345

Religion

Muslim 73.6 1.12 0.59t02.13 0.725 Dropped from final model

No 70.8 0.160 Ref

Level of education

Primary incompletet 65.1 0.81 0.46to1.42 0.461 0.76 0.45t01.28  0.305

Secondary or higher§ 91.2 3.56 1.33t09.52 0.011 2.22 0.66 to 7.51 0.200

No 72.8 0.121 Ref

Husband characteristics

<25 73.4 0.552 Ref

30-34 75.7 1.38 0.94t02.05 0.108 1.12 0.64t01.94 0.694

40+ 66.7 1.22 0.59t02.53 0.584 1.40 0.60t03.28  0.442

No 69.8 0.059

Level of education

(o2}
©
SN

Primary incompletet 1.21 0.74t01.98 0.450 1.05 0.57 to 1.91 0.881

Secondary or higher§ 83.2 2.06 1.11t03.83 0.022 0.77 0.421t01.42 0.407

Labourer 51.0 0.000

Regular job 81.2 1.68 1.36t02.09 0.000 1.46 1.08t0 1.97 0.014

Continued

(=]
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Table 3 Continued

Mobile phone usage for RMNCH purposes

Yes Crude Adjusted
P P

Characteristics % P value OR 95% ClI value OR 95% Cl value
Household characteristics

Household size

<4 73.4 0.766
>4 74.3 1.01 0.70 to 1.45 0.977 Dropped from final model

Type of family

Nuclear 72.5 0.097

Extended 79.0 1.26 1.01t01.58 0.037 1.08 0.78t0 1.50  0.627
Household head

Male 73.1  0.029

Female 92.3 2.05 1.11t03.79 0.021 1.85 1.14t03.02 0.013
Income per month (US$)

<120 66.7 0.011

120-239 70.8 1.43 0.80to2.57 0.230 1.09 0.72to1.65 0.678

240-359 81.6 1.83 1.09t03.07 0.022 1.12 0.681t0 1.83  0.655

360+ 79.1 1.65 0.99t02.74 0.052 0.83 0.48to 1.43  0.501
Wealth quintile

Lowest 73.9 0.075

Low 7.7 1.42 1.06t01.90 0.019 1.33 0.96t0 1.83  0.084

Middle 73.8 1.67 1.17t02.38 0.004 1.51 1.07t02.14  0.019

High 65.6 1.53 1.05t02.22 0.025 1.33 0.85t02.08 0.208

Highest 77.8 5.06 2.09to12.24 0.000 4.38 1.27t0 15.04 0.019
Women’s ownership of mobile phone

No 68.9 0.004

Yes 78.0 1.58 1.07t02.32 0.021 1.30 1.03t0 1.66  0.031

*Hinduism, Christian, Buddhism.

TPrimary incomplete=completed grades 1-4.

FPrimary or secondary incomplete=completed grades 5-9.
§Secondary or higher=completed grade 10 or higher.
RMNCH, reproductive, maternal, newborn and child health.

used a mobile phone for RMNCH purposes. This finding
suggests dramatic improvements over the last decade in
reach, availability and affordability of mobile phones in
Bangladesh.™ This study also found that after adjusting
all the potential covariates in the multiple logistic regres-
sion model, some sociodemographic characteristics such
as a women’s age (20-24 and 25-29 years compared with
15-16 years), their husband’s occupation (who are in
regular jobs compared with labour), the household head
(female-headed households), wealth quintile (middle
and highest compared with lowest) and participants’
ownership of a mobile phone remained as significant
determinants for usage of mobile phone for RMNCH by
recently delivered mothers in urban slums.

We found a relatively high prevalence (73.8%) of
mobile phone usage among recently delivered women in

slum areas for seeking any maternal and child healthcare
services during their most recent pregnancy, childbirth or
postnatal period. This prevalence is substantially higher
compared with other studies carried out in Bangla-
desh.”* For example, Bishwajit et al’* analysed data from
the most recent urban health survey (2013) and reported
that only 7.4% women had used a mobile phone for child-
birth or delivery-care services in City Corporation slum
areas of Bangladesh. In another study, Tang et al*’ reported
using 2014 data that 28.4% women used mobile phones
to get health services in Bangladesh. Several factors might
have contributed to the higher mobile phone usage
among our study participants. First, other studies usually
explored the usage of mobile phone for only one or two
components of the whole continuum of maternal and
child healthcare (antenatal, delivery, postnatal and child
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health) whereas we considered any maternal and child
healthcare services. Second, the participating mothers
are project participants of the Manoshi intervention''
where there is an established referral system and project
participants often are assisted to effectively communicate
with healthcare providers using mobile phones. Finally,
the use of mobile phones has dramatically increased since
these analyses were conducted using 2013 and 2014 data.
However, it is also critical to note that these mobile phone
use patterns were in the absence of any formal digital
health/mHealth services offered by either Manoshi or
other government health programmes. In fact, Bangla-
desh is at the very early stage of mHealth initiative.
The only mHealth services available are telemedicine,
prescription and referral.*' All slum dwellers we sampled
also will have their health workers’ phone number avail-
able to help them with these services.

Age was identified as a significant factor for using a
mobile phone for RMNCH in this study, with women
between 20 and 29 years having higher odds of using
their phone compared with those aged 15-19 years.
These findings are in line with other studies conducted
in Bangladesh®* and in similar settings.* One potential
explanation may be that women of this age group may
be more likely to have access to their own device and
thus use mobile and other technologies.”’ Chakraborty
et al” also report that adult mothers are more likely to
use maternal and child care services compared with the
adolescent mothers.

This study reports that the usage of a mobile phone
for accessing RMNCH was significantly higher among
women who belonged to female-headed households. This
points the importance of decision-making capacity being
in the hand of a woman rather than a male gatekeeper in
accessing healthcare services promptly.** *°

Similar to other findings,” * we found that women
who belonged to higher wealth quintiles had higher odds
of using a mobile phone for RMNCH services, though
the association was weaker here than in other studies.
This finding is suggestive of a role of wealth or financial
well-being for having a mobile phone and using that for
healthcare-seeking purposes.

Another finding of the current study is that women
whose husbands were employed in regular jobs had
a higher chance of using a mobile phone for RMNCH
services compared with the participants whose husbands
were labourers. This is an underresearched factor
regarding the issue of mobile usage for healthcare services
among women. One possible explanation could be that
the level of knowledge and quality of life would be higher
among women whose husbands are service holders which
enabled them to seek care more promptly using phone.
However, one study identified husband’s occupation as
an important determinant of maternal healthcare use
and reported that wives of men who work in business or
service are more likely to seek maternal health services
from skilled providers compared with wives of farmers.*
So, more research is needed to better understand this

variable’s influence on mobile phone use for maternal
and child healthcare services by women.

We found that the use of mobile phones for seeking
RMNCH was significantly higher among women who
had a mobile phone of their own. Previous studies have
highlighted the importance of mobile phone ownership
in increasing women’s decision-making power, empow-
erment, social status and access to health resources. '™
LeFevre et al’ carried out a study to investigate the
ownership of mobile phones among women and care-
seeking practices for RMNCH using demographic and
health survey data from 15 countries. The study found
that mobile phone ownership is associated with increased
uptake of RMNCH interventions, and authors concluded
that the gender gap in phone ownership should be
reduced to accelerate health interventions, notably those
which have a digital component.

A key strength of this study is that it focuses squarely
on an urban slum population using a multistage cluster
random sampling procedure. However, the study is also
subject to several limitations. First, the study finding
is not generalisable to the entire slum population as
the study was carried out in BRAC Manoshi catchment
areas. Second, as the data were cross-sectional in nature,
temporal relationships between the explanatory variables
and mobile usage for maternal and child healthcare
should be interpreted with caution. Moreover, the study
findings may be subject to self-reporting and recall biases.

CONCLUSION AND POLICY IMPLICATIONS

This study found that women from slum areas are increas-
ingly using mobile phones for accessing maternal and
child healthcare services. These findings point to the
possibility of implementing large-scale mHealth inter-
ventions in slum settlements in contexts where there
are overwhelming maternal and child health issues.
This would also be a sustainable solution to the critical
shortage of human resources in healthcare sector of
the country. However, large-scale longitudinal research
is needed to understanding whether the use of mobile
phones for RMNCH can improve maternal and child
health outcomes.”’ The study finding is also useful for
policymakers and practitioners, as it identifies some
of the factors that influence mobile phone usage for
accessing maternal and child healthcare. Interventions
that increase the factors this study found to be associated
with using mobile phones for healthcare may be able
to positively impact on access to healthcare for mothers
and children who are likely to go without. Paired with
other low-cost mHealth innovations, like biometrics and
electronic medical records, multidisciplinary interven-
tions may succeed in improving access to care for slum
dwellers. As Bangladesh has no clear policy regarding the
use of mHealth for maternal and child healthcare, this
study can be a starting point from where practitioners
and policymakers could look to revise health policy to
incorporate mHealth intervention which has also been
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highlighted in the recently inaugurated Digital Health
Strategy of Bangladesh.”

However, it is important to mention that the present
study revealed that phone use was higher among relatively
wealthier group indicating a potential digital dividing as
has been recently discussed in literature.” Therefore, if
not carefully done, investment in mHealth in resource-
poor settings could further health inequality. Policy-
makers need to consider the democratisation of mobile
phone usage and overcoming digital deprivation before
investing in promotion of mHealth initiatives. Moreover,
policymakers should also consider how relatively older
women can be familiarised and engaged in mHealth
initiatives.

Several important implementation research questions
persist around ensuring the affordability and sustain-
ability of digital health systems in LMICs—ranging from
the identification of strong business models to engage the
private sector (critical in a pluralistic healthcare frame-
work like Bangladesh), to oversight of quality and assur-
ance of accountability of providers. Many have raised
concerns about the continued marginalisation of popula-
tion strata that may not have access to phones or airtime,
exacerbating a socioeconomic digital divide; research
and innovation into bridging these gaps are necessary—
to ensure Universal Health Coverage is truly universal,
and not simply perpetuating decades of inequity now
reinforced by technology.
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