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Abstract

Background: The public health system in Bangladesh has been struggling to provide coverage and utilization of basic maternal
health care services in pursuit of achieving maternal and child mortality-related goals. Interestingly, the rapid popularization of
mobile technology in the country is transforming the landscape of health care access and delivery. However, little is known
regarding the use of mobile phones from the perspective of maternal health care service utilization.

Objective: In this study, we aimed to investigate the prevalence and sociodemographic pattern of mobile phone use for health
services among women and relationship between the use of mobile phone use and the uptake of essential maternal health services
(MHSs).

Methods: Cross-sectional data from the Bangladesh Demographic and Health Survey on 4494 mothers aged between 15 and
39 years were used in the analysis. Using mobile phones to get health services or advice was hypothesized to have a positive
association with the uptake of basic MHSs (antenatal care, ANC, facility delivery services, postnatal care) and postnatal care for
the newborn. Data were analyzed using bivariate and multivariable techniques.

Results: More than a quarter (1276/4494, 28.4%; 95% CI 26.8-30.3) of the women aged 15-39 years reported using mobile
phones to get health services with significant sociodemographic variations in the use of mobile phones. Analysis of the specific
purposes revealed that, in most cases, mobile phones were used to contact service providers and consult with the same about what
to do, whereas a smaller proportion reported using mobile phone for the purposes of arranging money and transportation.
Multivariable analysis showed that compared with respondents who reported not using mobile phones for health care services,
those who used them had higher odds of making 3+ ANC visits and delivering at a health facility. The odds were slightly higher
for rural residents than for those in the urban areas.

Conclusions: The findings of this study conclude that women who use mobile phones are more likely to use ANC and professional
delivery services than those who do not. More in-depth studies are necessary to understand the mechanism through which mobile
phone-based services enhance the uptake of maternal health care.

(JMIR Mhealth Uhealth 2019;7(2):e10645) doi: 10.2196/10645
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Introduction

The demography of Bangladesh is usually characterized by total
fertility rate and maternal and child mortality [1,2]. Like all
other south Asian nations, widespread poverty, poor health care
infrastructure, inequality in access to care, and low health
literacy constitute some of the major causes of underutilization
of essential maternal health care services (eg, antenatal care,
ANC, and professional services for childbirth) that translate to
higher burden of maternal and child mortality, which is
recognized as a serious public health problem in the country
[1,3,4]. Over the past few decades, the Ministry of Health and
Family Welfare (MoHFW) has developed and implemented
strategies for tackling high maternal and child mortality rates
through programmatic intervention within national (Population
and Health Policy), international (Millennium Development
Goal, 5) [5], and joint (Maternal and Neonatal Health Initiatives
in Bangladesh) [6] policy frameworks. Millennium Development
Goals progress reports reveal significant gains in terms of
decline in both maternal and child mortality rates with an
estimated reduction of 57% in child mortality and 66% in
maternal mortality [1]. The statistics on essential maternal health
service uptake (Millennium Development Goal 5) on the other
hand appear to be less encouraging because the figures remain
well behind the internationally agreed targets: increase in facility
delivery between 2001 (9%) and 2010 (23%) and a 25% increase
in ANC uptake between 1996-1997 (29%) and 2010 (54%) [7].
Despite the growing public and private sector initiatives to
promote the utilization of maternal health services (MHSs),
progress is slackened by persistent issues, for example, the lack
of human resources in health care, high out-of-pocket
expenditure, and inequitable access to quality services,
especially among the marginalized and rural population [1].

Amid this multitude of challenges, the hope is that the wide
availability and progressive expansion of mobile and internet
technology could open windows for more expansive and
equitable care delivery to communities otherwise deprived from
accessing basic health care. It is no longer a new concept that
telemedicine or the application of information and
communication technology in the public health sector can
substantially improve the quality of care and efficiency in
administrative and managerial tasks in a cost-effective manner
[8-10]. In developed countries, telemedicine has so far earned
massive popularity as a convenient, cost-effective, and
time-saving platform for almost all aspects of preventive,
curative, and rehabilitative care including obstetrics and
gynecology, psychiatry, and self-management of chronic
noncommunicable diseases. In contrast, mobile health (mHealth)
technology is still in its infancy in Bangladesh and other south
Asian nations but has been gaining growing attention among
health and policy experts. Evidence suggests that mHealth is
highly effective in reducing financial and transportation barriers
and facilitates basic MHSs as well as emergency care during
emergency obstetric referrals in low-income settings [11,12].
Therefore, mHealth is increasingly seen as a key strategy to
promoting maternal and child health in the developing countries
[13-16].

So far, countries in south Asia, especially India and Bangladesh,
have embarked on various electronic health (eHealth) initiatives
(eg, electronic health records at the managerial level) and
provision mHealth services as a means to ameliorate primary
health care services at the population level [17,18]. Although
the first eHealth initiative was taken by MoHFW in 1998, since
then, the adoption of this technology has been proliferating
mainly in the private sector where the common services include
teleconsultation, prescription, and referral [19]. One of the
pioneering private eHealth institution in Bangladesh called
Telemedicine Reference Center Limited was established in 1999
with the goal of using mobile phones for health care delivery
[20]. Services including computerization of health facilities
with internet servers and mHealth service for communicating
with health care providers were introduced in 2008 [17]. Mobile
phone-based initiative for maternal and child care is more recent
and was launched by Mobile Alliance for Maternal Action
(locally known as Aponjon) in collaboration with MoHFW [21].
Service includes biweekly short message service (SMS) text
messages or voice messages from the beginning of conception
through the first birthday of the child on vital health information
targeted at expectant and new mothers and their relatives [21].
The project became functional in 2012 with the vision of
addressing the dire situation of maternal and child health
services in the country.

Despite the emerging interests in this field, there is a noticeable
absence of large-scale research studies that are necessary to
generate the evidence base for informing investors in preventing
the initiation of major pilot projects. In a previous study, we
have shown the regional disparities among urban women in
using mobile phone services for delivery services [1]. In this
study, we aimed to investigate what percentage of women are
using mobile phones for health services and whether seeking
care through mobile phones has any relationship with their
utilization of essential maternal and child health care services
namely antenatal, facility delivery, and postnatal care for the
mother and the newborn.

Methods

Survey and Data Source
We obtained the data for this study from the seventh round of
Bangladesh Demographic and Health Survey (BDHS) 2014.
This survey was implemented through a collaborative effort of
the National Institute of Population Research and Training,
Inner City Fund International, United States, and Mitra &
Associates under the financial auspices of the United States
Agency for International Development, Bangladesh. The main
objectives of the surveys are to provide quality and nationally
representative data on crucial health indicators needed for the
monitoring and evaluation of national health programs and
thereby assisting in policy making, designing public health
programs in the country. BDHS adopted a 2-stage stratified
technique for selecting sample households. In the first stage,
600 enumeration areas (EAs; primary sampling units with an
average of about 120 households) were selected with probability
proportional to the EA size with 207 EAs in urban areas and
393 in rural areas. In the second stage, a systematic sample of
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30 households on average was selected per EA. This selection
was expected to result in completed interviews with about
18,000 individual women, of whom 17,863 were finally
interviewed yielding a response rate of 98%. For this study, we
included only those participants who reported having a
completed pregnancy in the years preceding the survey (Figure
1). Participants gave informed consent before taking part in the
survey. All Demographic and Health Surveys are approved by
Inner City Fund international and an Institutional Review Board
in the host country to make sure that the protocols are in
compliance with the US Department of Health and Human
Services regulations for the protection of human subjects. A
more detailed version of the methodology is published elsewhere
[1,3].

Variables
The outcomes variables included 3 maternal variables: ANC,
place of delivery, postnatal care, and 1 newborn care variable
(postnatal care for the baby). These variables are described in
Table 1 along with the list of independent variables. The timing
of first ANC is an important aspect of MHSs, but it was not
available for the 2014 survey.

Data Analysis
Data analyses were carried out using IBM SPSS Statistics
version 24. Before analysis, the dataset was cleaned, tested for
multicollinearity, and checked for cases that fulfilled the
inclusion criteria, experience of at least 1 childbirth in the
preceding 5 years, providing information on mobile phone
usage. Owing to the clustered nature of the survey, we used a
complex sample analysis technique that takes into account the
sampling weight, strata, and clusters. Participants’demographic
characteristics were presented using frequencies and
percentages. Pearson chi-square tests were performed to examine
the bivariate tests of association between the dependent and
explanatory variables. Variables that showed association at P<.1
were retained for multivariable analysis. Binary logistic
regression analyses were used to calculate the odds ratios of
using the 3 types of maternal and postnatal care for newborns.
Both crude and adjusted odds ratios were calculated. At this
stage, P values (two-tailed) were considered statistically
significant only when below .05.
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Figure 1. Flowchart of the sampling procedure.
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Table 1. Description of dependent and independent variables.

DescriptionVariables

Dependent variables

Number of antenatal care visits during the last pregnancy. It was categorized as adequate (4 and 4+) and in-
adequate (0-3)

Antenatal care visits

Place where respondents delivered the most. It was categorized as Home (home of the respondent or relatives)
and Heath facility (eg, hospitals, clinics, maternal health centers)

Place of delivery

Mother’s health checkup by a professional after delivery (Yes or No)Postnatal checkup for mother

Baby’s health checkup by a professional after delivery (Yes or No)Postnatal checkup for baby

Independent variables

Age of the respondent. The survey year was categorized into 5-year groups: 15-19, 20-24, 25-29, 30-34, and
35-39.

Age

Seven administrative regions: Barisal, Chittagong, Dhaka, Khulna, Rajshahi, Rangpur, and SylhetDivision

Type of place of current residence: Urban or RuralResidency

Educational attainment based on the number of years of formal schooling: Nil, Primary, Secondary, or
Higher

Education

Islam, Hinduism, or othersReligion

Calculated based on household possession of durable goods (eg, TVa, radio, bicycle) and housing quality
(eg, type of floor, wall, and roof). Each item is assigned a factor score generated through principal component
analysis, which is then summed and standardized for the households. These standardized scores place the
households in a continuous scale based on relative wealth scores. The scores were thus obtained from a
continuous scale and subsequently categorized into quintiles to rank the household as Poorest, Poorer, Middle,
Richer, or Richest.

Wealth index

Employment status of the respondent: Yes or NoEmployed

Frequency of reading newspaper: weekly or less than weekly: yes, and do not read at all: NoReads newspaper

Frequency of using TV or radio: weekly or less than weekly (Yes) and do not use at all (No)Uses TV or radio

aTV: television.

Results

The analysis included 4494 women aged 15 to 39 years. The
basic sociodemographic profile of the participants is presented
in Table 2. The prevalence of attending 4+ ANC visits was
32.0% (1440/4494; 95% CI 29.5-33.2), facility delivery 40.1%
(1801/4494; 95% CI 38.3-42.1), and postnatal checkup for the
mother 65.7% (2953/4494; 95% CI 64.0-67.7) and for the baby
64.9% (2917/4494; 95% CI 64.0-67.6; not shown in the table).
More than a quarter (1276/4494, 28.4%; 95% CI 26.8-30.3) of
the women reported using mobile phones to get health services.
Those who reported ever using a mobile phone to get health
services had significantly higher (P=.01) percentages of making
at least 4 ANC visits or higher (2543/4494, 56.6%; 95% CI
53.0-60.1) and delivering at a health facility (2435/4494, 54.2%;
95% CI 51.8-58.5). Percentages were also higher for postnatal
checkup among mothers and babies but were not statistically
significant.

Respondents were further asked to describe the specific purposes
for using a mobile phone. As shown in Figure 2, in most cases,

they used mobile phones to contact service providers and consult
with the same about what steps to take, whereas a smaller
proportion reported on the use of mobile phone for the purposes
of arranging money and transportation. The percentage of use
varied slightly between urban and rural residents; rural residents
made phone calls more frequently than their urban counterparts.

Results of multivariate analysis on the association between the
use of mobile phone and uptake of essential MHSs and postnatal
care for newborn are presented in Table 3. Results indicate that
compared with women who reported not using mobile phones
for health care services, those who used had higher odds
(adjusted) of achieving an adequate number (4 and 4+) of ANC
visits (adjusted odds ratio, AOR 1.612, 95% CI 1.309-1.985)
in both urban and rural areas. The odds were slightly higher for
rural residents (AOR 1.700, 95% CI 1.317-2.194) than those in
the urban areas (AOR 1.454, 95% CI 1.034-2.045). The same
was true for delivering at the health facility. Users of mobile
phone for health services in rural areas and urban areas had 1.7
times and 1.5 times higher odds, respectively, of delivering at
a health facility.
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Table 2. Sociodemographic profile of the participants (N=4494). Bangladesh Demographic and Health Survey 2014. All the percentages are weighted.

P valueEver used a mobile phone to get health services or adviceParticipants
(N=4494), n (%)

Variables

NoYes

95% CI%95% CI%

.001  Number of antenatal care visits

71.30-75.7073.6039.90-47.0043.403054 (68.00)0-3 

24.30-28.7026.4053.0-60.1056.601440 (32.00)≥4 

.001Place of delivery

58.10-64.7061.4042.50-48.2045.802693 (59.90)Home

35.30-41.9038.6051.80-58.5054.201801 (40.10)Heath facility

.13Postnatal checkup for mother

31.20-35.9033.5032.60-39.1035.701541 (34.30)No

64.10-68.8066.5060.90-67.4064.302953 (65.70)Yes

.14Postnatal checkup for baby

31.10-35.5033.3033.30-39.7036.501577 (35.10)No

64.50-68.9066.7060.30-66.7063.502917 (64.90)Yes

.07Age in years

19.10-23.0021.018.50-23.7021.001531 (34.10)15-19

31.60-35.9033.7030.10-36.6033.201147 (25.50)20-24

23.20-27.3025.2024.00-29.9026.90608 (13.50)25-29

12.10-15.0013.4011.50-18.2014.50939 (20.90)30-34

5.50-8.006.603.30-5.804.40269 (60.00)35-39

<.001Division

4.70-6.605.604.90-8.006.30532 (11.80)Barisal

17.90-22.4020.1023.20-29.7026.30862 (19.20)Chittagong

33.30-39.7036.4028.60-36.7032.50795 (17.70)Dhaka

6.90-9.007.907.00-9.908.30531 (11.80)Khulna

8.90-11.6010.208.10-11.509.70546 (12.10)Rajshahi

8.30-11.109.608.20-12.3010.10550 (12.20)Rangpur

8.50-12.3010.305.10-8.806.70678 (15.10)Sylhet

<.001Residency

22.00-26.4024.1027.90-34.6031.201451 (32.30)Urban

73.60-78.0075.9065.40-72.1068.803043 (67.70)Rural

<.001Education

15.40-19.2017.205.00-8.406.50607 (13.50)Nil

28.90-33.5031.1017.30-22.902001235 (27.50)Primary

41.60-46.8044.1053.10-60.1056.602130 (47.40)Secondary

6.50-8.707.5014.50-19.6016.90522 (11.60)Higher

<.001Religion

90.10-93.3091.8089.20-93.2091.404134 (92.00)Islam

6.70-9.908.206.80-10.808.60360 (8.00)Hinduism or others

<.001Wealth index

22.50-27.3024.8011.10-16.9013.70940 (20.90)Poorest

18.80-22.4020.5012.80-17.5015.00855 (19.00)Poorer
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P valueEver used a mobile phone to get health services or adviceParticipants
(N=4494), n (%)

Variables

NoYes

95% CI%95% CI%

16.80-21.3018.9016.90-22.1019.40860 (19.10)Middle

18.10-21.9019.9019.50-25.7022.40946 (21.10)Richer

14.20-17.6015.8026.50-32.7029.50893 (19.90)Richest

.01Employed

72.70-77.1074.9076.60-82.7079.803511 (78.10)No

22.90-27.3025.1017.30-23.4020.20983 (21.90)Yes

<.001Reads newspapers

86.80-90.0088.5074.10-79.7077.003776 (84.00)No

10.00-13.2011.5020.30-25.9023.00718 (16.00)Yes

<.001User of television or radio

41.20-46.3043.8027.70-34.5031.001796 (40.00)No

53.70-58.8056.2065.50-72.3069.002698 (60.00)Yes

Figure 2. Self-reported purposes (%) for using mobile phone among participants. BDHS 2014.
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Table 3. Odds ratios of attending at least 4 antenatal care visits and facility delivery among those who reported using mobile phone for health care
services.

Postnatal care (newborn)Postnatal care (mother)Delivery at the health facility3+ antenatal care visitsSample group

AOR

(95% CI)

COR

(95% CI)

AOR

(95% CI)

COR

(95% CI)

AOR

(95% CI)

COR

(95% CI)

AORb

(95% CI)

CORa

(95% CI)

0.868 (0.728-
1.036)

1.134 (0.992-
1.295)

1.144 (1.001-
1.308)

0.905 (0.757-
1.081)

1.612 (1.309-
1.985)

2.132 (1.771-
2.567)

1.612 (1.309-
1.985)

2.032 (1.771-
2.567)

Overall

1.002 (0.737-
1.360)

0.904 (0.671-
1.217

0.931 (0.690-
1.255)

0822 (0.613-
1.104)

1.454 (1.034-
2.045)

1.862 (1.387-
2.502)

1.454 (1.034-
2.045)

1.862 (1.387-
2.502)

Urban

1.006 (0.837-
1.208)

0.898 (0.723-
1.116)

1.062 (0.842-
1.339)

0.974 (0.781-
1.214)

1.680 (1.210-
2.094)

2.152 (1.686-
2.746)

1.700 (1.317-
2.194)

2.021 (1.686-
2.746)

Rural

aCOR: Unadjusted odds ratios.
bAOR: Adjusted for Age, Division, Residency, Education, Religion, Wealth index, Employment, Newspaper, TV or radio use.

Discussion

Principal Findings
In this study, we aimed to measure the prevalence of mobile
phone use for health care services among adult women in
Bangladesh and the association between its use and uptake of
essential maternal health care services and postnatal care for
newborns. Our findings indicate that little higher than a quarter
of the respondents reported using mobile phones to get health
services. Important sociodemographic variations were observed
in the use of mobile phones. The percentage was noticeably
higher among those aged between 20 and 29 years, those who
were from Dhaka and Chittagong division, those who lived in
rural areas, and those who had primary-secondary level
education. The reason behind this could be that women of this
age bracket are more likely to use mobile and internet
technologies, be concerned about reproductive health, and take
proactive measures to ensure better pregnancy outcomes.
Presumably, the higher percentage in the rural areas can be
indicative of lower concentration of health facilities or lower
provider to patient ratio and consequently higher dependency
on distant consultations over mobile phones. Even those with
no educational attainment reported using mobile phones for
seeking health care advices. Another interesting finding was
that the rate of using mobile phones increased linearly with the
wealth quintile of the households with the rate being lowest in
poorest and highest among the wealthiest households, indicating
the mediating role of financial well-being in the association.
Mobile phone use may also play a strong, enabling role among
women lacking access to urban facilities. As the findings further
suggested, the odds of having 3+ ANC visits and health facility
delivery in relation to mobile phone use were higher among
rural women than urban women. Women who were employed
had lower rates of mobile phone use for health care seeking
purposes, perhaps because they are more empowered or likely
to make direct contacts with health centers. Users of electronic
and print media (TV, radio, and newspaper) were also more
likely to use mobile phones for seeking health care. This
relationship is an intuitive one as print and electronic media
have become important tools for health communication
especially in the areas of maternal and child health.

Bivariate analysis revealed that those who reported ever using
mobile phones to get health services had significantly higher
rates of attending the minimum recommended number of ANC
visits, as well as delivering at a health facility, but not for
postnatal checkup among mothers and babies. These findings
were reaffirmed by multivariable analysis adjusted for potential
confounding variables. The odds of having 3+ ANC visits and
delivering at a health facility were significantly higher among
the users of mobile phones for health care purposes. These
associations were further investigated by stratifying for urban
and rural areas. It appeared that the odds of availing ANC and
facility delivery services were higher among rural residents than
urban residents.

Past Studies and Future Research Directions
Mobile-based health service delivery strategies have attracted
considerable attention as a means of supporting maternal,
neonatal, and child health in developing countries [15,22,23].
There is a growing body of literature documenting the
effectiveness of mHealth in improving the utilization of MHSs.
However, there remains a dearth of observational and cohort
studies on the effectiveness of mHealth in promoting MHSs in
Bangladesh. Similar to the findings of this study, in a previous
research, we have shown the disparities in the use of mobile
phones for seeking childbirth services in urban Bangladesh and
found that women using mobile phones for health care were
more likely to deliver at a health facility [1]. A recent trial study
in Ethiopia reported a positive contribution of SMS text
message-based mobile phone intervention in most of the selected
maternal and child health service indicators, such as
improvement in the percentage of the recommended number of
ANC visits, percentage of deliveries attended by health workers,
and facilitating the work processes of the health workers in rural
areas [24]. Another trial study made similar conclusions based
on the evidence on the effectiveness of voice messages for the
early initiation of MHSs [25]. However, to date, there is no
evidence on the effectiveness of mHealth in promoting all the
components of maternal and neonatal care. Future studies on
mHealth within the context of maternal health care in
Bangladesh should focus on a broader category of services and
the impact of SMS text messaging services in promoting
maternal health literacy and utilization of essential MHSs.
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General Discussion
Despite increasing local and international commitments to
reducing maternal and child mortality rates, each year, a
remarkably high percentage of women are dying owing to
pregnancy and childbirth complications, a large proportion of
which could have been avoided through providing essential
MHSs [26-28]. In low-income countries such as Bangladesh
where health care systems are fraught with infrastructure and
human resource crises, the application of mHealth technologies
remains a huge untapped resource. Health care experts in
Bangladesh are beginning to realize the potential of health
technologies and are developing policies leveraging the
widespread penetration of telecommunication market to address
key public health issues especially in the areas of family
planning, sexual, and reproductive health care. However, shifting
from traditional mode of care delivery and management to
technology-driven environments will require an investment in
training telemedicine facilitators and a supply of skilled
professionals [29-31]. One review article mentioned that limited
internet bandwidth, high cost of infrastructure, and software
development are some of the main barriers to the adoption of
telemedicine in Bangladesh [17]. For capacity building in this
sector, university and community clinic-based telemedicine
training programs for providers and community dwellers can
prove highly beneficial. Finally, reaping the benefits of these
programs to promote health care especially among the
marginalized population will require addressing the digital
divide by making sure that people have physical access and the
necessary skills to properly utilize the technologies [32,33].

Strengths and Limitations
As far as we are concerned, this has been the very first study to
report the sociodemographic pattern of mobile phone use for
health services among women and its relationship with the
uptake of essential MHSs in any developing country. The survey
was representative of the country because the sample population
was selected from all the districts in the country. Given the low
uptake of maternal health care services and expansion of the

telecommunications sector in Bangladesh, studies of this kind
are crucial to designing mHealth interventions for maternal and
reproductive health.

Among the limitations was the cross-sectional and secondary
nature of the data. There was no detailed information regarding
the subjective report on the benefits of using mobile phone for
service uptake. It is also possible that women using mobile
phones were more aware of reproductive health and were
socioeconomically more empowered, which are strong
determinants of using health care services. There is also no
indication regarding the quality of the services and whether the
proportion of women who use mobile phones for health care
purposes experience better reproductive outcomes. Variables
were self-reported and therefore remain subject to reporting or
recall error. Because the information on outcome and
explanatory variables were collected at the same time, our
analysis cannot suggest any causal relationship between the use
of mobile phones and uptake of maternal health care services.
Despite the limitations, this study offers several important
insights for maternal health care programs in Bangladesh and
calls for further research to investigate the quality of pregnancy
outcomes among mobile phone users.

Conclusion
Based on the analysis of BDHS (2014), this study found that,
currently, little higher than a quarter of women aged 15-39 years
are using mobile phones to get health services. However, there
are important sociodemographic patters in the use of mobile
phones. The findings conclude that women who are using mobile
phones are more likely to use antenatal and professional delivery
services than those who do not. Currently, there is not enough
evidence to confirm any strong connection between mobile
phone use and uptake of maternal health care services. More
studies are necessary to replicate these findings. Future studies
should focus on measuring the potential of mHealth technologies
in meeting national maternal health care objectives and health
priorities of the population.

Acknowledgments
This study was supported by the Science and Technology Department of Guizhou Province “The service package research and
survey for elderly in pension institutions of Zunyi City” and “The comparative research of public health performance among
different health systems in rural area,” Grant no BS2016001.

Conflicts of Interest
None declared.

References

1. Bishwajit G, Hoque M, Yaya S. Disparities in the use of mobile phone for seeking childbirth services among women in
the urban areas: Bangladesh Urban Health Survey. BMC Med Inform Decis Mak 2017 Dec 29;17(1):182 [FREE Full text]
[doi: 10.1186/s12911-017-0578-2] [Medline: 29284477]

2. Bishwajit G. Nutrition transition in South Asia: the emergence of non-communicable chronic diseases. F1000Res 2015;4:8
[FREE Full text] [doi: 10.12688/f1000research.5732.2] [Medline: 26834976]

3. Ghose B, Feng D, Tang S, Yaya S, He Z, Udenigwe O, et al. Women's decision-making autonomy and utilisation of maternal
healthcare services: results from the Bangladesh Demographic and Health Survey. BMJ Open 2017 Sep 07;7(9):e017142
[FREE Full text] [doi: 10.1136/bmjopen-2017-017142] [Medline: 28882921]

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 2 | e10645 | p. 9http://mhealth.jmir.org/2019/2/e10645/
(page number not for citation purposes)

Tang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0578-2
http://dx.doi.org/10.1186/s12911-017-0578-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29284477&dopt=Abstract
https://f1000research.com/articles/10.12688/f1000research.5732.2/doi
http://dx.doi.org/10.12688/f1000research.5732.2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26834976&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=28882921
http://dx.doi.org/10.1136/bmjopen-2017-017142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28882921&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Bishwajit G, Tang S, Yaya S, Ide S, Fu H, Wang M, et al. Factors associated with male involvement in reproductive care
in Bangladesh. BMC Public Health 2017 Dec 03;17(1):3 [FREE Full text] [doi: 10.1186/s12889-016-3915-y] [Medline:
28049458]

5. Sack DA. Achieving the millennium development goals in Bangladesh. J Health Popul Nutr 2008 Sep;26(3):251-252 [FREE
Full text] [Medline: 18831221]

6. Haider MR, Rahman MM, Moinuddin M, Rahman AE, Ahmed S, Khan MM. Impact of maternal and neonatal health
initiatives on inequity in maternal health care utilization in Bangladesh. PLoS One 2017 Jul;12(7):e0181408 [FREE Full
text] [doi: 10.1371/journal.pone.0181408] [Medline: 28742825]

7. Chowdhury S, Banu LA, Chowdhury TA, Rubayet S, Khatoon S. Achieving Millennium Development Goals 4 and 5 in
Bangladesh. BJOG 2011 Sep;118 Suppl 2:36-46 [FREE Full text] [doi: 10.1111/j.1471-0528.2011.03111.x] [Medline:
21951501]

8. Park Y, Han D. Current Status of Electronic Medical Record Systems in Hospitals and Clinics in Korea. Healthc Inform
Res 2017 Jul;23(3):189-198 [FREE Full text] [doi: 10.4258/hir.2017.23.3.189] [Medline: 28875054]

9. White LA, Krousel-Wood MA, Mather F. Technology meets healthcare: distance learning and telehealth. Ochsner J 2001
Jan;3(1):22-29 [FREE Full text] [Medline: 21765713]

10. Park Y, Lee J. Factors affecting electronic medical record system adoption in small korean hospitals. Healthc Inform Res
2014 Jul;20(3):183-190 [FREE Full text] [doi: 10.4258/hir.2014.20.3.183] [Medline: 25152831]

11. Destigter K. mHealth and developing countries: a successful obstetric care model in Uganda. Biomed Instrum Technol
2012;Suppl:41-44. [doi: 10.2345/0899-8205-46.s2.41] [Medline: 23039775]

12. Colaci D, Chaudhri S, Vasan A. mHealth Interventions in Low-Income Countries to Address Maternal Health: A Systematic
Review. Ann Glob Health 2016 Sep;82(5):922-935 [FREE Full text] [doi: 10.1016/j.aogh.2016.09.001] [Medline: 28283147]

13. Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade of evolution. J Med Internet Res 2013;15(5):e95
[FREE Full text] [doi: 10.2196/jmir.2430] [Medline: 23697600]

14. Chen H, Chai Y, Dong L, Niu W, Zhang P. Effectiveness and Appropriateness of mHealth Interventions for Maternal and
Child Health: Systematic Review. JMIR Mhealth Uhealth 2018 Jan 09;6(1):e7 [FREE Full text] [doi: 10.2196/mhealth.8998]
[Medline: 29317380]

15. Nurmatov U, Lee S, Nwaru B, Mukherjee M, Grant L, Pagliari C. The effectiveness of mHealth interventions for maternal,
newborn and child health in low- and middle-income countries: Protocol for a systematic review and meta-analysis. J Glob
Health 2014 Jun;4(1):010407 [FREE Full text] [doi: 10.7189/jogh.04.010407] [Medline: 24976966]

16. Feroz A, Perveen S, Aftab W. Role of mHealth applications for improving antenatal and postnatal care in low and middle
income countries: a systematic review. BMC Health Serv Res 2017 Nov 07;17(1):704 [FREE Full text] [doi:
10.1186/s12913-017-2664-7] [Medline: 29115992]

17. Islam SMS, Tabassum R. Implementation of information and communication technologies for health in Bangladesh. Bull
World Health Organ 2015 Nov 01;93(11):806-809 [FREE Full text] [doi: 10.2471/BLT.15.153684] [Medline: 26549909]

18. Powell AC, Ludhar JK, Ostrovsky Y. Electronic health record use in an affluent region in India: Findings from a survey
of Chandigarh hospitals. Int J Med Inform 2017 Dec;103:78-82. [doi: 10.1016/j.ijmedinf.2017.04.011] [Medline: 28551005]

19. Ahmed T, Lucas H, Khan AS, Islam R, Bhuiya A, Iqbal M. eHealth and mHealth initiatives in Bangladesh: a scoping study.
BMC Health Serv Res 2014;14:260 [FREE Full text] [doi: 10.1186/1472-6963-14-260] [Medline: 24934164]

20. Changemakers. 2011 Mar 11. Healthcare on demand URL: https://www.changemakers.com/innovations4health/nominations/
telemedicine-reference-centre-ltd-healthcare-demand [accessed 2018-11-28] [WebCite Cache ID 74HbLy1sq]

21. HFG. 2015. Mobile Money for Health Case Study: Aponjon (MAMA Bangladesh) Internet URL: https://www.hfgproject.org/
mobile-money-for-health-case-study-aponjon-mama-bangladesh/ [accessed 2018-11-28] [WebCite Cache ID 74HbKWQgO]

22. Tamrat T, Kachnowski S. Special delivery: an analysis of mHealth in maternal and newborn health programs and their
outcomes around the world. Matern Child Health J 2012 Jul;16(5):1092-1101. [doi: 10.1007/s10995-011-0836-3] [Medline:
21688111]

23. Amoakoh-Coleman M, Borgstein A, Sondaal S, Grobbee D, Miltenburg A, Verwijs M, et al. Effectiveness of mHealth
Interventions Targeting Health Care Workers to Improve Pregnancy Outcomes in Low- and Middle-Income Countries: A
Systematic Review. J Med Internet Res 2016 Dec 19;18(8):e226 [FREE Full text] [doi: 10.2196/jmir.5533] [Medline:
27543152]

24. Atnafu A, Otto K, Herbst C. The role of mHealth intervention on maternal and child health service delivery: findings from
a randomized controlled field trial in rural Ethiopia. Mhealth Internet 2017 Sep:14.

25. Gelano TF, Assefa N, Bacha YD, Mahamed AA, Roba KT, Hambisa MT. Effect of Mobile-health on maternal health care
service utilization in Eastern Ethiopia: study protocol for a randomized controlled trial. Trials 2018 Feb 12;19(1):102 [FREE
Full text] [doi: 10.1186/s13063-018-2446-5] [Medline: 29433537]

26. Koblinsky M, Anwar I, Mridha MK, Chowdhury ME, Botlero R. Reducing maternal mortality and improving maternal
health: Bangladesh and MDG 5. J Health Popul Nutr 2008 Sep;26(3):280-294 [FREE Full text] [Medline: 18831225]

27. Zureick-Brown S, Newby H, Chou D, Mizoguchi N, Say L, Suzuki E, et al. Understanding global trends in maternal
mortality. Int Perspect Sex Reprod Health 2013 Mar;39(1):32-41 [FREE Full text] [doi: 10.1363/3903213] [Medline:
23584466]

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 2 | e10645 | p. 10http://mhealth.jmir.org/2019/2/e10645/
(page number not for citation purposes)

Tang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3915-y
http://dx.doi.org/10.1186/s12889-016-3915-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28049458&dopt=Abstract
http://europepmc.org/abstract/MED/18831221
http://europepmc.org/abstract/MED/18831221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18831221&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0181408
http://dx.plos.org/10.1371/journal.pone.0181408
http://dx.doi.org/10.1371/journal.pone.0181408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28742825&dopt=Abstract
http://dx.doi.org/10.1111/j.1471-0528.2011.03111.x
http://dx.doi.org/10.1111/j.1471-0528.2011.03111.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21951501&dopt=Abstract
http://www.e-hir.org/journal/viewJournal.html?year=2017&vol=023&num=03&page=189
http://dx.doi.org/10.4258/hir.2017.23.3.189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28875054&dopt=Abstract
http://europepmc.org/abstract/MED/21765713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21765713&dopt=Abstract
https://www.e-hir.org/DOIx.php?id=10.4258/hir.2014.20.3.183
http://dx.doi.org/10.4258/hir.2014.20.3.183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25152831&dopt=Abstract
http://dx.doi.org/10.2345/0899-8205-46.s2.41
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23039775&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-9996(16)30765-2
http://dx.doi.org/10.1016/j.aogh.2016.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28283147&dopt=Abstract
http://www.jmir.org/2013/5/e95/
http://dx.doi.org/10.2196/jmir.2430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23697600&dopt=Abstract
http://mhealth.jmir.org/2018/1/e7/
http://dx.doi.org/10.2196/mhealth.8998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29317380&dopt=Abstract
http://europepmc.org/abstract/MED/24976966
http://dx.doi.org/10.7189/jogh.04.010407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24976966&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2664-7
http://dx.doi.org/10.1186/s12913-017-2664-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29115992&dopt=Abstract
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=BLT.15.153684&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.2471/BLT.15.153684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26549909&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2017.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28551005&dopt=Abstract
http://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-260
http://dx.doi.org/10.1186/1472-6963-14-260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24934164&dopt=Abstract
https://www.changemakers.com/innovations4health/nominations/telemedicine-reference-centre-ltd-healthcare-demand
https://www.changemakers.com/innovations4health/nominations/telemedicine-reference-centre-ltd-healthcare-demand
http://www.webcitation.org/

                                            74HbLy1sq
https://www.hfgproject.org/mobile-money-for-health-case-study-aponjon-mama-bangladesh/
https://www.hfgproject.org/mobile-money-for-health-case-study-aponjon-mama-bangladesh/
http://www.webcitation.org/

                                            74HbKWQgO
http://dx.doi.org/10.1007/s10995-011-0836-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21688111&dopt=Abstract
http://www.jmir.org/2016/8/e226/
http://dx.doi.org/10.2196/jmir.5533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27543152&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2446-5
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2446-5
http://dx.doi.org/10.1186/s13063-018-2446-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29433537&dopt=Abstract
http://europepmc.org/abstract/MED/18831225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18831225&dopt=Abstract
http://europepmc.org/abstract/MED/23584466
http://dx.doi.org/10.1363/3903213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23584466&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Sajedinejad S, Majdzadeh R, Vedadhir A, Tabatabaei M, Mohammad K. Maternal mortality: a cross-sectional study in
global health. Global Health 2015 Feb 12;11:4 [FREE Full text] [doi: 10.1186/s12992-015-0087-y] [Medline: 25889910]

29. Medicine (, Grossmann C, Powers B, McGinnis J. Technical Issues for the Digital Health Infrastructure Internet. In: Digital
Infrastructure for the Learning Health System: The Foundation for Continuous Improvement in Health and Health Care:
Workshop Series Summary. Washington, DC, USA: National Academies Press (US); 2011.

30. Lennon M, Bouamrane M, Devlin A, O'Connor S, O'Donnell C, Chetty U, et al. Readiness for Delivering Digital Health
at Scale: Lessons From a Longitudinal Qualitative Evaluation of a National Digital Health Innovation Program in the United
Kingdom. J Med Internet Res 2017 Dec 16;19(2):e42 [FREE Full text] [doi: 10.2196/jmir.6900] [Medline: 28209558]

31. Kostkova P. Grand challenges in digital health. Front Public Health 2015;3:134 [FREE Full text] [doi:
10.3389/fpubh.2015.00134] [Medline: 26000272]

32. van Deursen AJAM, van Dijk JAGM. Toward a Multifaceted Model of Internet Access for Understanding Digital Divides:
An Empirical Investigation. The Information Society 2015 Sep 11;31(5):379-391. [doi: 10.1080/01972243.2015.1069770]

33. van Deursen AJAM, van Dijk JAGM, ten Klooster PM. Increasing inequalities in what we do online: A longitudinal cross
sectional analysis of Internet activities among the Dutch population (2010 to 2013) over gender, age, education, and income.
Telematics and Informatics 2015 May;32(2):259-272. [doi: 10.1016/j.tele.2014.09.003]

Abbreviations
AOR: adjusted odds ratio
ANC: antenatal care
BDHS: Bangladesh Demographic and Health Survey
EA: enumeration area
eHealth: electronic health
MDG 5: Millennium Development Goal 5
mHealth: mobile health
MHS: maternal health service
MoHFW: Ministry of Health and Family Welfare
SMS: short message service

Edited by G Eysenbach; submitted 29.03.18; peer-reviewed by M Fiordelli, E Neter, H Lucas; comments to author 05.08.18; revised
version received 17.09.18; accepted 22.10.18; published 28.02.19

Please cite as:
Tang S, Ghose B, Hoque MR, Hao G, Yaya S
Women Using Mobile Phones for Health Communication Are More Likely to Use Prenatal and Postnatal Services in Bangladesh:
Cross-Sectional Study
JMIR Mhealth Uhealth 2019;7(2):e10645
URL: http://mhealth.jmir.org/2019/2/e10645/
doi: 10.2196/10645
PMID: 30816850

©Shangfeng Tang, Bishwajit Ghose, Md Rakibul Hoque, Gang Hao, Sanni Yaya. Originally published in JMIR Mhealth and
Uhealth (http://mhealth.jmir.org), 28.02.2019. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The complete
bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license
information must be included.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 2 | e10645 | p. 11http://mhealth.jmir.org/2019/2/e10645/
(page number not for citation purposes)

Tang et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-015-0087-y
http://dx.doi.org/10.1186/s12992-015-0087-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889910&dopt=Abstract
http://www.jmir.org/2017/2/e42/
http://dx.doi.org/10.2196/jmir.6900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28209558&dopt=Abstract
https://dx.doi.org/10.3389/fpubh.2015.00134
http://dx.doi.org/10.3389/fpubh.2015.00134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26000272&dopt=Abstract
http://dx.doi.org/10.1080/01972243.2015.1069770
http://dx.doi.org/10.1016/j.tele.2014.09.003
http://mhealth.jmir.org/2019/2/e10645/
http://dx.doi.org/10.2196/10645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30816850&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

