Khatun et al. BMC Health Services Research (2017) 17:573
DOI 10.1186/s12913-017-2523-6

RESEARCH ARTICLE

Open Access

Gender differentials in readiness and use of
mHealth services in a rural area of
Bangladesh
Fatema Khatun1,2*, Anita E. Heywood2, Syed Manzoor Ahmed Hanifi1, M. Shafiqur Rahman3, Pradeep K. Ray2,
Siaw-Teng Liaw2,4 and Abbas Bhuiya5

Abstract
Background: Traditional gender roles result in women lagging behind men in the use of modern technologies,
especially in developing countries. Although there is rapid uptake of mobile phone use in Bangladesh, investigation
of gender differences in the ownership, access and use of mobile phones in general and mHealth in particular has
been limited. This paper presents gender differentials in the ownership of mobile phones and knowledge of
available mHealth services in a rural area of Bangladesh.
Methods: We interviewed 4915 randomly selected respondents aged 18 years and above. Associations between gender
and knowledge of available mHealth services, use of existing mHealth services and intentions to use mHealth services in
the future were examined by multivariate logistic regression analysis, controlling for the effect of categorised covariates.
Results: Of the 4915 respondents to the survey, 61.8% of men (1213/1964) and 34.4% of women (1015/2951) owned a
mobile phone. For men, mobile phone ownership was highest among those aged 18–29 years (n = 663, 76.3%), and
for women among those aged 30–39 years (n = 825, 44.7%). A higher proportion of men owned phones compared to
women, irrespective of socioeconomic status (SES) as indicated by asset index (p < 0.001). Although mobile phone
ownership on average was lower among women, they were more likely to share their mobile phone with their family
members (19.7%) compared to men (11.6%, p < 0.001). Greater number of men were more likely to be aware of the
use of mobile phones for healthcare compared to women (38.5% vs 26.5%, p < 0.001). Knowledge about available
mHealth services was lower among women than men; however, intention to use mHealth services in the future was
high for both genders, irrespective of age, education and socioeconomic status.
Conclusions: Compared to men, women are less likely to own a mobile phone and less aware of available mHealth
services, despite high intention to use mHealth among both genders. To optimise the use of mHealth services and to
achieve equity of use, uptake strategies should target women, with a focus on the poorer and less educated groups.

Background
Traditional gender roles result in women lagging behind
men in the utilisation of healthcare services and this is
particularly evident in developing countries [1, 2]. To
achieve equitable health service use, female participation
is crucial to align with Goal 5 of the United Nations’ (UN)
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Sustainable Development Goals (SDG) 2030: “Achieve
gender equality and empower all women and girls”. The
concept of mobile phone use in healthcare (mHealth) was
established to assist underserved people accessing health
services irrespective of time, place and person [3]. Evidence of the importance of mHealth in healthcare and
public health is growing with promising results in
mHealth projects globally [4–17]. The majority of
mHealth projects in developing countries have targeted
women and children to improve maternal, newborn and
child health (MNCH), to increase immunisation coverage
and to control infectious diseases. These projects contribute to the UN Millennium Development Goals 4, 5 and 6,
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which now will be continued with Sustainable Development Goal 3: “Ensure healthy lives and promote wellbeing for all at all ages” [4, 10, 14, 15, 17–24]. Utilisation
of any healthcare service is associated with its physical accessibility [25, 26]; in the case of mHealth services, access
to mobile phones and phone capabilities are essential.
However, a study conducted in countries in Asia and Africa found women were disadvantaged in terms of access
to mobile phones, use of mHealth services and mobile
internet use, with an overall higher technology illiteracy
barrier than men [27].
The ‘Striving and surviving: exploring the lives of
women at the base of pyramid’ report by the GSMA
mWomen program in 2012 found that the gender differentials in mobile phone ownership is profound in the
lowest income group [27]. Due to social, economic and
cultural gaps, it is now evident that worldwide compared
to men, women are 21% less likely to own a mobile
phone [28]. In Kenya, men were predominant in the mobile phones ownership (1.7 times) and SMS use (1.6
times) compared to women [29]. In the majority of families in developing countries, husbands are the main
users and owners of mobile phones. According to the
GSMA mWomen report, the majority (72%) of married
women stated that their husbands would not allow them
to own a mobile phone; of the married women who
owned phones, 82% of them believed that it makes their
husbands more suspicious. Overall, the husband is most
likely to get the first mobile phone in a family of lower
socioeconomic status [27]. It is therefore important to
investigate the role of the husband or the head of the
household in facilitating or restricting the access of
women to mobile phones. A recent study in Bangladesh
analysed mobile phone ownership in households from
2009 to 2011 in a rural area and showed that overall
ownership is increasing over time and the equity gap is
starting to dissipate [30]. However, in households in the
lowest socioeconomic strata, women with primary education or jobs without formal education are least likely
to own a mobile phone [30].
The importance of women being involved in decision
making for healthcare-seeking has been studied previously [31, 32]. Maternal health services are underutilised
in disadvantaged populations where these services are
needed the most. Available healthcare services are
underutilised due to economic, educational and gender
power relations [33]. Ahmed et al. (2010) investigated
the relationships between women’s socioeconomic status, educational qualification and empowerment status
and the utilisation of maternal health services. They
found that women with higher empowerment scores are
more likely to use modern contraception, antenatal care,
and have a skilled attendee during childbirth [33]. Lower
infant and child mortality, better child nutrition, lower
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fertility rates and protection against abuse were observed
among women of higher socioeconomic status [34–37].
It is therefore important to empower women for decision making about healthcare and encourage them to
seek and utilise available services.
In recent years, coverage and reach of mobile phones
have created huge potentials for reducing maternal health
disparity in terms of cost and inadequate health infrastructure [27]. However, disparities in access to mobile technologies exist not only due to gender, but also due to
education level, socioeconomic status and geographic location in developing countries [38, 39]. Like other developing countries, in Bangladesh uptake of mobile phones is
increasing sharply and more than 20 mHealth services are
available around the country [40]. It is important to explore the uptake of mHealth services among women by
age group, education level and socioeconomic status. A
systematic analysis of the gender gap is needed to understand community readiness for mHealth. This study
aimed to examine gender differences in awareness of mobile phone use for healthcare services and knowledge of
available mHealth services. Irrespective of the status of
mobile ownership, the study also aimed to explore gender
differences in their future intention to use mHealth. The
importance and implications of the results may guide
mHealth program planners and policy makers in developing mHealth policies and implementation that lead to
equitable ownership and use of mHealth, in particular,
strategies to enable access to mobile technology by the
world’s most vulnerable women.

Methods
Study site, sample size and data collection

This study was conducted in a rural sub-district of
Bangladesh named Chakaria situated in the southeastern part of Bangladesh. Since 1999, International
Centre for Diarrhoeal Disease Research, Bangladesh
(icddr,b) has been maintaining a Health and Demographic Surveillance System (HDSS) to capture demographic events [41]. This analysis used data from a large
survey conducted in the Chakaria HDSS between November 2012 and April 2013 [42]. Chakaria HDSS covers
20,124 households which is habituated by 62,458 adult
households’ members. Among them, 5152 study participants (2188 adult males and 2964 adult females) were
randomly chosen for this survey [43].
Sampling frames were stratified by age groups (18–
29 years, 30–39 years, 40–49 years, and 50+ years) and
gender (male, female). We used 50% value for sample
size calculation separately for age groups and gender to
estimate the proportion of respondents with knowledge
of available mHealth services, using tele-consultation
services and attitude towards use of mHealth in future
with 95% confidence. For each age group, sample size
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was estimated by using the fraction (400/population of
the age group with lowest population size) multiplied by
the population in the age group. This formula estimated
400 sample in each age group and provided selfweighted sample size. Sample size were 766, 570, 400
and 452 for the 18–29 years, 30–39 years, 40–49 years
and 50+ years age groups respectively for male. For females sample size were 1222, 785, 400 and 557 for the
18–29 years, 30–39 years, 40–49 years, and 50+ years
age groups respectively. From the HDSS database, two
separate files were created, one for male and another for
female. From each file, four sub-files were created based
on the age groups and then respondents were randomly
chosen from respective age groups.
Data were collected by female interviewers through
household visit. A pretested questionnaire developed in
the Bangla language used for data collection (an English
translation is available in the appendix: Additional file
1). Data collection process was monitored by two field
supervisors. For quality assurance, field manager revisited the 5% of the household to cross check the collected
information.
Description of the mHealth services in the Chakaria HDSS
service area

In Bangladesh, Grameenphone limited launched first
telemedicine services in the country named Healthline
789 which covers 10 million Grameenphone subscribers.
Healthline 789 is a business model for-profit telehealth
program, costs USD 0.38/call for 5 min. Healthcare services provided upon dialing HealthLine 789 include access to medical information and consulting with doctors.
In addition, emergency services, SMS based laboratory
reports, and ambulance services also offered. A group of
registered healthcare professionals are available for 24 h
in a day and 7 days in a week at the physical front office
(physician’s interface) [44, 45].
In 2009, Ministry of Health and Family Welfare
launched mHealth services to strengthen all districts and
sub-districts hospitals by providing consultation services
through mobile phones. One Medical Officer is available
for medical and emergency consultation services. This
service is free of cost and easy for a patient to take
health services from anywhere and anytime [45].
Ethical approval

The study was approved by the Ethical Review Committee
(ERC) of icddr,b and the Human Research Ethics Committee (HREC) of the University of New South Wales
(UNSW), Australia. Informed written consent or thumb
impression (for illiterate participants) was obtained from
each of the study participants as per the standard methods
of obtaining consent in Bangladesh. Confidentiality and
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anonymity of the data were ensured and participants' data
were de-identified prior to analysis.
Statistical analysis

The survey included questions on the sociodemographic
characteristics of the respondents such as age, sex, educational qualification of the respondents and socioeconomic status of the household; technological capabilities
such as receiving and sending SMS, and mobile internet
capabilities; awareness of mobile phone use for healthcare; knowledge of existing mHealth services; and intentions of mHealth use. Awareness of mobile phone use
for healthcare was determined based on the following
inquiry: “respondent knows that mobile phone can be
used for healthcare (yes/no)”. Knowledge of the largest
commercial telemedicine service, named ‘HealthLine
789’, was determined by asking if the respondent knew
about calling a special number for healthcare (yes/no). If
the answer was yes, then the respondent was asked
about the number to call. Similarly, the respondent was
asked about t mHealth services provided by the Ministry
of Health and Family Welfare at the Upazila Health
Complex (UHC) (yes/no) and intention to use mHealth
services in future (yes/no).
We used principal component factor analysis (PCA) to
estimate the asset score (proxy of socioeconomic status)
of the study participants by using a wealth score based
on respondents household assets [45]. Ownership of following 14 assets (cupboards/almirah, table/chairs, van/
rickshaw, beds, radio, television, bicycle, motorcycle, refrigerator, sofa, electric fan, sewing machine, mobile/land
phone and availability of electricity at home) at household level were used to calculate asset index. Weighted
scores were then divided into 5 quintiles, lowest quintile
represents poorest households and highest quintile
representing the wealthiest households. Bangladesh
Demographic and Health Survey and other studies used
this validated tool as a proxy of socioeconomic status of
a household [46].
The objective of this study was to examine the association between gender and mobile phone ownership and
mobile phone capabilities (SMS use and mobile internet
use), awareness of mobile phone use for healthcare,
knowledge of existing mHealth services and intention to
use mHealth services in the future. Since some universal
confounding factors such as age, education and socioeconomic status are present in the data, which may
modify the relationship between gender and the outcome variables (Table 1), a separate analysis for each
level of confounder was conducted to eliminate any effect on the gender and response relationship. In each
case, the percentage of positive outcomes and odds ratio
(OR) with 95% CI and associated p-values from univariate analysis, are reported. Further, multivariable logistic
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regression analyses were conducted that included gender
and all confounders as covariates. The average predicted
probability of positive outcome was then plotted separately for males and females for each level of the included
variables to assess the net effect of gender after adjusting
for the effect of each confounder. For this analysis, four
multivariable logistic regression models were employed
with the dependent and independent variables listed in
Table 1. We used statistical software STATA version
10.0 for this analysis.

Results
A total of 4915 respondents (1964 males, 2951 females)
were interviewed through household visits. During day
time males were absent, thus our interviewers revisited
household up to three times to maximize the response
rate. Overall response rate was 95% (4915/5152), 89.8%
males and 99.6% female were interviewed.
Mobile phones ownership and technological capabilities
of the respondents

Overall, 2228 (45%) respondents owned a mobile phone.
However, ownership was significantly higher among males
(61.8%) than females (34.4%; p < 0.001). Mobile phone
ownership was higher among males aged 18–29 years
(76.3%) and ownership among males decreased for age
groups 40 years and above. Among females, ownership was
higher among the 30–39 year age group (44.7%) and ownership decreased to 17.3% in the 50 years and above age
group. Mobile phone ownership was higher among males
compared to females in low income households (31.2% vs
13.3%; p < 0.001) and also in the higher income households
(83.2% vs 61.3%; p < 0.001) (Table 2). Forty-four per cent of
males with no education had a mobile phone compared to
23.4% of women with no education (p < 0.001). The gender
gap between mobile phone ownership decreased when education level was higher; for example, women with an education level of 11 or more years had a similar rate of
ownership to men (91.1% vs 88.6%; p = 0.063) (Table 2).
Among the mobile phones owners (n = 2228), 7.3% of
men and only 1.4% of women had access to and used
the internet capabilities on their phones. Voice message
use was around 25% in both groups (Table 3). A higher
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proportion of females shared their mobile phone with
their family members compared to their male counterparts (19.7% vs 11.6%; p < 0.001) (Table 3).

Awareness of mobile phone use in healthcare

Awareness about use of mobile phones for healthcare was
higher among males than their female counterparts
(38.5% vs 26.5%) in general (Additional file 2: Appendix
Table S1). When the relationship was adjusted for age,
education and socioeconomic status, males were more
aware compared to females (OR 1.74; 95% CI 1.55–1.98;
p < 0.001). Males were more aware than females of the
same age, education level and SES except for respondents
who had an education level greater than 11 years. When
the effect of gender was adjusted for age, the likelihood of
awareness of males was 1.4 times higher in the 18–29 years
age group, 1.8 times higher in the 30–39 years age group,
2.6 times higher in the 40–49 years age group and 3.2
times higher in the 50+ years age group, compared to
their female counterparts. Similarly, uneducated males
were 2.2 times more aware of the use of mobile phones
for healthcare than uneducated females (Additional file 2:
Appendix Table S1). The relationship between male gender and awareness of the use of mobile phones in healthcare was statistically significant in most of the categories
for education level except for an education level of 11 years
and above. Similar findings were observed when the association between gender and awareness was adjusted by
SES. Males from any SES category were more aware of
the use of mobile phones in healthcare than females in the
same category. The association between gender and
awareness was adjusted for all other covariates in a multivariable model showed that male who had education of
6 years and higher, and came from higher SES were more
likely aware about use of mHealth services (Table 4).
When the association between gender and awareness was
adjusted for all other covariates in a multivariable model,
the predicted probability of having awareness about use of
mHealth services was higher among males than females
(Fig. 1). For example, the predicted probability for males
from lower income households was 0.22 while it was only
0.13 for females of the same SES. Similarly, males from a

Table 1 Dependent and independent variables used in multivariable logistic regression models
Dependent
Variables
Independent
variables

Model 1

Model 2

Model 3

Model 4

Awareness about use of mobile
phone for healthcare (Yes = 1,
No = 0)

Knowledge of
‘HealthLine 789’
(Yes = 1, No = 0)

Knowledge of government mHealth
services at Upazila Health Complex
(Yes = 1, No = 0)

Intention to use mHealth
services in future (Yes = 1,
No = 0)

Gender

Gender

Gender

Gender

Age

Age

Age

Age

Education

Education

Education

Education

Socioeconomic status

Socioeconomic status

Socioeconomic status

Socioeconomic status
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Table 2 Ownership of mobile phones among males compared to females, obtained from bivariate analysis in a household survey in
rural Bangladesh (N = 4909)
Variables

Gender

Number of respondents (N)

% of respondents with mobile phone

p-value

Male

633

76.3

p < 0.001

Female

1155

35.5

Male

518

74.1

Female

825

44.7

Male

380

54.7

Female

414

33.6

Male

430

31.8

Female

554

17.3

Male

883

44.4

Female

1452

23.4

Male

658

71.3

Female

804

36.2

Male

332

82.2

Female

636

52.4

Male

88

88.6

Female

56

91.1

Male

330

31.2

Female

675

13.3

Male

384

54.4

Female

588

23.9

Male

434

64.5

Female

566

35.7

Male

409

69.4

Female

542

42.2

Male

404

83.2

Female

577

61.3

Age (years)
18–29

30–39

40–49

50+

p < 0.001
p < 0.001
p < 0.001

Education (years of schooling)
None

1–5 years

6–10 years

11 + years

p < 0.001
p < 0.001
p < 0.001
p = 0.638

Socioeconomic status (asset index)
Poorest

2nd

3rd

4th

Richest

higher income household have a higher average predicted
probability than females from the same SES (Fig. 1).
Knowledge of existing mHealth services

The results for knowledge of available mHealth services
shows that only 7.0% of males and 1.7% of females were
aware of the commercial mHealth service called HealthLine 789; and 7.6% of males and 3.1% of females were

p < 0.001
p < 0.001
p < 0.001
p < 0.001
p < 0.001

aware of government mHealth services. Although a very
low percentage of the respondents knew of existing
mHealth services, the likelihood of knowing about the
services was 4 times higher in the case of HealthLine
789 and 2.5 times higher for government mHealth services among males compared to females. When the association between gender and responses was adjusted for
other sociodemographic characteristics, males were

Table 3 Technological capabilities of mobile phone owners by gender in a household survey in rural Bangladesh (N = 2228)
Mobile phone owner

Share mobile phoneN (%)

Voice messages useN (%)

Internet use N (%)

Female (N = 1015)

200 (19.7)*

257 (25.3)

14 (1.4)

Male (N = 1213)

141 (11.6)

314 (25.9)

89 (7.3)*

Total (N = 2228)

341 (15.3)

571 (25.6)

103 (4.6)

*p < 0.001
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Table 4 Awareness of mHealth services among males
compared to females, adjusted for age, education and SES in a
household survey in rural Bangladesh, (N = 4909)
Variables

Adjusted OR (95% CI)

p-value

1.9 (1.6–2.1)

<0.001

Gender
Male
Age (years)
18–29

1.0

30–39

0.9 (0.8–1.1)

0.415

40–49

0.9 (0.7–1.1)

0.176

50+

0.4 (0.3–0.5)

<0.001

Education (years of schooling)
None

1.0

1–5 years

1.2 (1.0–1.5)

0.010

6–10 years

2.4 (2.0–2.8)

<0.001

11+ years

7.4 (4.6–12.0)

<0.001

Socioeconomic status (asset index)
Poorest

1.0

2nd

1.4 (1.1–1.7)

3rd

1.7 (1.4–2.1)

<0.001

4th

2.0 (1.6–2.6)

<0.001

Richest

4.2 (3.3–5.3)

<0.001

0.006

more likely to be aware of the HealthLine 789 and the
government mHealth services (Additional file 2: Appendix Table S2). Similar results were observed when the association between gender and knowledge was adjusted
for all other covariates (for HealthLine789: OR 5.9, 95%
CI 4.1–8.9, p < 0.001; for government services: OR 2.6,
95% CI 2.0–3.4, p < 0.001) (Table 5). The corresponding
average predicted probability was higher for males than
females from the same for age, SES,and education background (Fig. 2a and b).
Intention to use mHealth services

In total, 81.4% of males and 67.5% of females showed their
interest to use mHealth services in near future. Males were
twice as likely to intend to use mHealth services in the future than females (p < 0.001). These findings were similar
irrespective of age, education or socioeconomic status, except for women with 11 years or more of education (Additional file 2: Appendix Table S3). The association between
gender and intention to use mHealth in the future was adjusted for all other covariates in a multivariable model and
showed that males who had an education of 6 years or
more, and with highest SES were more likely have intentions to use mHealth services in the future (Table 6). The
predictive probability of using mHealth in the future was
high (more than 0.50) for males and females. However,
probability was higher in males in each sub-group of sociodemographic characteristics (Fig. 3).

Discussion
This study identified significant gender-based differentials in mobile phone ownership, knowledge of available
mHealth services and relative contributors to the digital
divide. The study findings highlight three key issues: 1)
ownership of mobile phones is lower among women,
particularly women of low socioeconomic status and low
education; 2) awareness of mobile phone use in healthcare was low among women and women had lower use
than men across all socioeconomic strata and education
levels; and 3) the predictive probability of using mHealth
in the future was higher than the current use level for
both genders. Men with 5 or more years of education
and those from the richest households were more likely
to have higher intention to use mHealth in future compared to females with the same education and SES.
Access to mobile phones among target users is key for
successful mHealth services implementation and uptake.
Ownership of mobile phones is higher among males in
Bangladesh and this is also observed in other developing
countries [27, 29]. The gap between ownership was not
found among men and women of highest education
levels. Similar observations were also observed in Kenya
[29]. Education empowers women and results in increased ownership of a mobile phone, as mobile phone
capabilities are directly related to education. Although
literature suggested that the gender gap is lower among
people of higher SES [27], in this study, gender differentials existed in all socioeconomic strata. This may be due
to cultural contexts where women do not enjoy freedom
to enter robust communication platforms such as mobile
phones and the internet because of inherent suspicion
about women communicating freely. Although there is a
natural trickle-down effect of technology to disadvantaged groups, to have this happen for women without
any special intervention may be quite slow. If lack of
money is the only barrier for women to own a mobile
phone then providing a phone to women on credit or instalment could be a possibility. The other possibility is
promoting the use of mobile phones through microfinance programs where there are 18.3 million members
who can use the phone for economic reasons [47]. It is
also important that mHealth programs focusing on maternal and child health find out the leverage mechanism
to provide the target group with access to handsets and
ensure their active participation. Inequalities in mobile
phone access and low maternal health services utilisation
were observed in Nigeria [48]. To increase access to target users, one option is to create a mechanism for men
to share their phones with female family members. However, our study showed that men are less likely than
women to share their mobile phones with other family
members [27, 31, 49]. For the health condition where
patient privacy and confidentiality is crucial sharing
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Fig. 1 Predicted probability of awareness of mHealth services by gender, adjusted for age, education and SES

Table 5 Knowledge about calling available mHealth services HealthLine 789 and government mHealth services (UHC), adjusted for
age, education and socioeconomic status in a household survey in rural Bangladesh
HealthLine 789
Variables

Government mHealth services at UHC

aOR (95% CI)

p-value

aOR (95% CI)

p-value

5.9 (4.1–8.5)

<0.001

2.6 (2.0–3.4)

<0.001

Gender
Male
Age (years)
18–29

1.0

1.0

30–39

0.5 (0.3–0.7)

<0.001

0.7 (0.5–1.0)

0.087

40–49

0.2 (0.1–0.4)

<0.001

1.1 (0.8–1.6)

0.629

50+

0.1 (0.0–0.1)

<0.001

0.4 (0.2–0.6)

<0.001

0.118

1.1 (0.7–1.6)

Education (years of schooling)
None

1.0

1–5 years

0.7 (0.4–1.1)

1.0
0.605

6–10 years

1.9 (1.2–3.1)

0.005

2.1 (1.4–3.1)

<0.001

11+ years

7.9 (4.5–13.9)

<0.001

3.0 (1.8–5.2)

<0.001

Socioeconomic status (asset index)
Poorest

1.0

1.0

2nd

13.1 (1.7–100.1)

0.013

0.7 (0.4–1.3)

0.275

3rd

13.8 (1.8–104.3)

0.011

1.0 (0.6–1.8)

0.890

4th

19.8 (2.7–147.5)

0.004

1.2 (0.7–2.0)

0.458

Richest

73.1 (10.0–534.6)

<0.001

3.3 (2.0–5.3)

<0.001
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Fig. 2 a Predicted probability of having knowledge about calling for commercial mHealth services – HealthLine 789 by gender, adjusted for age,
education and socioeconomic status. b Predicted probability of having knowledge about calling for Government mHealth services at Upazila
Health Complex by gender, adjusted for age, education and socioeconomic status

phone is not appropriate solution. In such case, health
program should provide cheap and toll free mobile
phone services for poor women. Toll free mobile phone
services has shown effective utilization in MNCH care in
Bangladesh [17]. To increase female involvement in the
mHealth, mobile phone access is not the only barrier.
There are several barriers identified such as health literacy,
user friendly mHealth services. Before implementing
mHealth program in developing countries, it is important
to examine the level and degree of health literacy among
the end users which will help to design mHealth program.
Voice messaging through mobile phones are interactive,
Table 6 Intention to use mHealth in the future, adjusted for
age, education and socioeconomic status in a household survey
in rural Bangladesh
Variables

Adjusted OR (95% CI)

p-value

2.1 (1.8–2.4)

<0.001

Gender
Male
Age (years)
18–29

1.0

30–39

1.0 (0.8–1.2)

0.862

40–49

1.0 (0.8–1.2)

0.918

50+

0.6 (0.5–0.7)

<0.001

Education (years of schooling)
None

1.0

1–5 years

1.1 (1.0–1.3)

0.108

6–10 years

1.5 (1.2–1.8)

<0.001

11+ years

3.0 (1.7–5.5)

<0.001

Socioeconomic status (asset index)
Poorest

1.0

2nd

1.1 (0.9–1.4)

0.193

3rd

1.3 (1.1–1.6)

0.007

4th

1.3 (1.0–1.5)

0.025

Richest

1.5 (1.2–1.8)

0.001

simple and the most appropriate strategy to communicate
with the patient with low health literacy level. The Aponjon
project of Bangladesh highlighted the importance of designing mHealth interventions that are appropriate for the enduser with low health literacy [50]. To overcome technological and literacy barrier, text messages and its content
should be follow human centred-design and tailored to meet
the user need [46, 51].
To utilise any healthcare services, people need to have
knowledge of its availability and accessibility. Knowledge of
mHealth services was low (31%) in general and gender differences existed irrespective of education and socioeconomic status. Women with high education and those of
higher socioeconomic status also have low knowledge of
mHealth services, which indicates that available mHealth
services are not focused appropriately for women to be
aware about the mHealth program. Bangladesh is pioneering
girls’ education and is on track to achieve Millennium Development Goal 2 to promote gender equality and empower
women [23]. There is evidence that women usually bear primary responsibility for family care and health. Although
there is a lack of mobile phone ownership, low awareness of
mobile phone use in healthcare and low knowledge about
available mHealth services, there is a high probability of
women in every socioeconomic and education group being
interested in joining the mHealth program in future. Data
showed that the gender gap in ownership decreases when
women are educated. Thus there is a need for an intersectoral approach to educate women and empower them.
Strengths and limitations

This is the first study in Bangladesh to report on gender
differentials in mHealth use. It was conducted in a
HDSS site located in a rural sub-district, and is thus
generalisable to the other rural areas of Bangladesh. This
study used two separate sampling frames, one for males
and another for females, which were stratified by age
group, allowing males and females to be compared
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Fig. 3 Predicted probability of intention to use mHealth in the future by gender, adjusted for age, education and socioeconomic status

separately. Large sample size and higher response rate
increased the precision of the results. This study was
conducted in a rural area of Bangladesh so it may not be
generalisable to urban settings or countries with different gender inequalities.

Conclusions
Compared to men, women are less likely to own a mobile
phone and are less aware of available mHealth services.
Both genders intend to use mHealth services in future. To
optimise the use of mHealth services and to achieve equity
of use, uptake strategies should target women with a focus
on the poorer and less educated groups.
Additional files
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Additional file 2: Appendix Table S1. describes awareness about use
of mobile phone for healthcare among males compared to females
adjusted for other covariates for age, education and socioeconomic
status. Appendix Table S2. describes knowledge of existing mHealth
services among males compared to females, adjusted for other covariates
for age, education and SES; and Appendix Table S3. describes intention
to use mHealth services in future among males compared to females,
adjusted for other covariates for age, education and socioeconomic
status (DOCX 25 kb)
Abbreviations
HDSS: Health and Demographic Surveillance System; mHealth: Mobile health;
MNCH: Maternal, Newborn and Child Health; OR: Odds Ratio; SDG: Sustainable
Development Goals; UHC: Upazila Health Complex; UN: United Nations
Acknowledgements
This research protocol was funded by the Department for International
Development (DFID), grant number DFID/PO: 5457 and The University of New
South Wales, Australia (UNSW, Australia). icddr,b acknowledges with gratitude the
commitment of UNSW Australia and DFID to its research efforts. Icddr,b is also

grateful to the Governments of Bangladesh, Canada, Sweden and the UK for
providing core/unrestricted support. Fatema Khatun is funded by AusAID Australian
Leadership Award. We gratefully acknowledge Future Health Systems project team
of icddr,b for their contribution.
Competing interests
AEH has received unrestricted research grants from GSK unrelated to this
study.
Availability of data and material
Due to restriction in icddr,b’s data access policy in regards to participants
identifying information, data are available upon request from the Research &
Clinical Administration and Strategy (RCAS) of icddr,b (http://
www.icddrb.org/component/content/article/10003-datapolicies/1893-datapolicies) for researchers who meet the criteria for access to the data.
Funding
This research protocol was funded by the Department for International
Development (DFID), grant number DFID/PO: 5457 and The University of
New South Wales, Australia (UNSW, Australia)
Authors’ contributions
FK, AB, STL, AEH, PR, SMAH conceived and designed the study. FK, SMAH
conducted the experiment. FK, MSR conducted data analysis. FK drafted the
paper and all author contributed to the manuscript. All authors reviewed
and approved the manuscript.
Ethics approval and consent to participate
The study was approved by the Research Review Committee and the Ethical
Review Committee (ERC) of the International Centre for Diarrhoeal Disease
Research, Bangladesh (icddr, b) and the Human Research Ethics Committee
(HREC) of the University of New South Wales (UNSW), Australia. Written
informed consent was obtained from of all the participants.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Khatun et al. BMC Health Services Research (2017) 17:573

Author details
1
Universal Health Coverage, Health Systems and Population Studies Division,
International Centre for Diarrhoeal Disease Research, Bangladesh (icddr,b), 68
Shaheed Tajuddin Ahmed Sarani, Mohakhali, Dhaka 1212, Bangladesh.
2
School of Public Health and Community Medicine, UNSW Australia, Sydney,
NSW 2052, Australia. 3Institute of Statistical Research and Training, University
of Dhaka, Dhaka 1000, Bangladesh. 4General Practice Unit, South West
Sydney Local Health District and Ingham Institute of Applied Medical
Research, 1 Campbell Street, Liverpool, NSW 2170, Australia. 5Partners in
Population and Development (PPD), Sher-E-Bangla Nagar, Agargaon, Dhaka
1207, Bangladesh.
Received: 13 February 2017 Accepted: 8 August 2017

References
1. Gender fact sheet N°403. [http://www.who.int/mediacentre/factsheets/
fs403/en]. Accessed 25 Aug 2016.
2. Beere CA. Gender roles: a handbook of tests and measures. Connecticut:
Greenwood Press. Inc.; 1990. Accessed 5 Apr 2016.
3. Akter S, Ray P. mHealth - an Ultimate Platform to Serve the Unserved. Yearb
Med Inform 2010;94-100.
4. Mobile phone in health service. [http://www.dghs.gov.bd/index.
php?option=com_content&view=article&id=79&Itemid=98&lang=en].
5. Free C. Text messaging to prevent onset of type 2 diabetes. Lancet
Diabetes Endocrinol. 2013;1(3):165–6.
6. Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, Patel V, Haines A. The
effectiveness of mobile-health technology-based health behaviour change
or disease management interventions for health care consumers: a
systematic review. PLoS Med. 2013;10(1):e1001362.
7. Horvath T, Azman H, Kennedy GE, Rutherford GW. Mobile phone text
messaging for promoting adherence to antiretroviral therapy in patients
with HIV infection. Cochrane Database Syst Rev. 2012;3:CD009756.
8. Seidenberg P, Nicholson S, Schaefer M, Semrau K, Bweupe M, Masese N,
Bonawitz R, Chitembo L, Goggin C, Thea DM. Early infant diagnosis of HIV
infection in Zambia through mobile phone texting of blood test results. Bull
World Health Organ. 2012;90(5):348–56.
9. Haberer JE, Kiwanuka J, Nansera D, Wilson IB, Bangsberg DR. Challenges in
using mobile phones for collection of antiretroviral therapy adherence data
in a resource-limited setting. AIDS Behav. 2010;14(6):1294–301.
10. Huq NL, Koehlmoos TP, Azmi AJ, Quaiyum MA, Mahmud A, Hossain S. Use
of mobile phone: Communication barriers in maternal and neonatal
emergencies in rural Bangladesh. Int J Sociol Anthropol. 2012;4(8):226.
11. Stockwell MS, Kharbanda EO, Martinez RA, Lara M, Vawdrey D, Natarajan K,
Rickert VI. Text4Health: impact of text message reminder-recalls for pediatric
and adolescent immunizations. Am J Public Health. 2012;102(2):e15–21.
12. Stockwell MS, Kharbanda EO, Martinez RA, Vargas CY, Vawdrey DK, Camargo
S. Effect of a text messaging intervention on influenza vaccination in an
urban, low-income pediatric and adolescent population: a randomized
controlled trial. JAMA. 2012;307(16):1702–8.
13. Stoner SA, Hendershot CS. A randomized trial evaluating an mHealth
system to monitor and enhance adherence to pharmacotherapy for alcohol
use disorders. Addict Sci Clin Pract. 2012;7(1):9.
14. Zurovac D, Sudoi RK, Akhwale WS, Ndiritu M, Hamer DH, Rowe AK, Snow
RW. The effect of mobile phone text-message reminders on Kenyan health
workers' adherence to malaria treatment guidelines: a cluster randomised
trial. Lancet. 2011;378(9793):795–803.
15. Zurovac D, Talisuna AO, Snow RW. Mobile phone text messaging: tool for
malaria control in Africa. PLoS Med. 2012;9(2):e1001176.
16. Thondoo M, Strachan DL, Nakirunda M, Ndima S, Muiambo A, Källander K,
Hill Z, Group IS: Potential Roles of Mhealth for Community Health Workers:
Formative Research With End Users in Uganda and Mozambique. JMIR
mHealth and uHealth. 2015;3(3):e76.
17. Huq NL, Azmi AJ, Quaiyum M, Hossain S. Toll free mobile communication:
overcoming barriers in maternal and neonatal emergencies in rural
Bangladesh. Reprod Health. 2014;11(1):52.
18. Gates Foundation Announces Winner of Inaugural Gates Vaccine Innovation
Award. [http://www.gatesfoundation.org/press-releases/Pages/gatesvaccine-innovation-award-winner-120124.aspx]. Accessed 5 Apr 2013.
19. http://www.mobilemamaalliance.org/our-work.html.

Page 10 of 11

20. Andreatta P, Debpuur D, Danquah A, Perosky J. Using cell phones to collect
postpartum hemorrhage outcome data in rural Ghana. Int J Gynecol Obstet.
2011;113(2):148–51.
21. Chang LW, Kagaayi J, Arem H, Nakigozi G, Ssempijja V, Serwadda D, Quinn
TC, Gray RH, Bollinger RC, Reynolds SJ. Impact of a mHealth intervention for
peer health workers on AIDS care in rural Uganda: a mixed methods
evaluation of a cluster-randomized trial. AIDS Behav. 2011;15(8):1776–84.
22. Chib A, Wilkin H, Hoefman B. Vulnerabilities in mHealth implementation: a
Ugandan HIV/AIDS SMS campaign. Glob Health Promot. 2013;20(1 Suppl):26–32.
23. The Millennium Development Goals Report. 2015. [http://www.un.org/
millenniumgoals/2015_MDG_Report/pdf/
MDG%202015%20Summary%20web_english.pdf]. Accessed 10 Sept 2016.
24. Cormick G, Kim NA, Rodgers A, Gibbons L, Buekens PM, Belizan JM, Althabe
F. Interest of pregnant women in the use of SMS (short message service)
text messages for the improvement of perinatal and postnatal care. Reprod
Health. 2012;9:9.
25. Abbas AA, Walker GJ. Determinants of the utilization of maternal and child
health services in Jordan. Int J Epidemiol. 1986;15(3):404–7.
26. Chakraborty N, Islam MA, Chowdhury RI, Bari W, Akhter HH. Determinants of
the use of maternal health services in rural Bangladesh. Health Promot Int.
2003;18(4):327–37.
27. GSMA mWomen: Striving and Surviving: Exploring the lives of Women at
the Base of the Pyramid; 2012. http://www.gsma.com/
mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_
Striving_and_Surviving-Exploring_the_Lives_of_BOP_Women.pdf. Accessed
4 May 2013.
28. GSMA Development Fund, Cherie Blair Foundation for women and Vital
Wave Consulting (2010). Women and Mobile: A Global Opportunity. A study
on the Mobile Phone Gender Gap in Low and Middle- Income Countries.
London: GSMA, London.
29. Zurovac D, Otieno G, Kigen S, Mbithi AM, Muturi A, Snow RW, Nyandigisi A.
Ownership and use of mobile phones among health workers, caregivers of
sick children and adult patients in Kenya: cross-sectional national survey.
Glob Health. 2013;9:20.
30. Tran MC, Labrique AB, Mehra S, Ali H, Shaikh S, Mitra M, Christian P, West Jr
K: Analyzing the Mobile “Digital Divide”: Changing Determinants of
Household Phone Ownership Over Time in Rural Bangladesh. JMIR mHealth
uHealth. 2015;3(1):e24.
31. Portela A, Santarelli C. Empowerment of women, men, families and
communities: true partners for improving maternal and newborn health. Br
Med Bull. 2003;67(1):59–72.
32. Shaikh BT, Haran D, Hatcher J. Women's social position and health-seeking
behaviors: is the health care system accessible and responsive in Pakistan?
Health Care Women Int. 2008;29(8):945–59.
33. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education
and empowerment: implications for maternal health service utilization in
developing countries. PLoS One. 2010;5(6):e11190.
34. Cesare MD, Bhatti Z, Soofi SB, Fortunato L, Ezzati M, Bhutta ZA.
Geographical and socioeconomic inequalities in women and children's
nutritional status in Pakistan in 2011: an analysis of data from a nationally
representative survey. Lancet Glob Health. 2015;3(4):e229–39.
35. National Institute of Population Research and Training MoHaFWD,
Bangladesh Mitra and Associates, The DHS Program ICF International
Rockville, Maryland, U.S.A,: Bangladesh Demographic And Health Survey
2014 : Key Indicators, Dhaka, Bangladesh In.; April, 2015.
36. Wang C, Kane RL, Xu D, Li L, Guan W, Li H, Meng Q. Maternal education
and micro-geographic disparities in nutritional status among school-aged
children in rural northwestern China. PLoS One. 2013;8(12):e82500.
37. Wang L. Determinants of child mortality in LDCs: empirical findings from
demographic and health surveys. Health policy (Amsterdam, Netherlands).
2003;65(3):277–99.
38. Newman L, Biedrzycki K, Baum F. Digital technology use among
disadvantaged Australians: implications for equitable consumer participation
in digitally-mediated communication and information exchange with health
services. Aust Health Rev. 2012;36(2):125–9.
39. Blumenstock JE, Eagle N. Divided we call: disparities in access and use of
mobile phones in Rwanda. Information Technologies & International
Development. 2012;8(2):1–16.
40. 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(1):260.

Khatun et al. BMC Health Services Research (2017) 17:573

Page 11 of 11

41. Hanifi MA, Al Mamun A, Paul A, Al Hasan S, Hoque S, Sharmin S, Urni F,
Khan IR, Mahmood SS, Rasheed S. Profile: the Chakaria health and
demographic surveillance system. Int J Epidemiol. 2012;41(3):667–75.
42. Khatun F, Hanifi SM, Iqbal M, Rasheed S, Rahman MS, Ahmed T, Hoque S,
Sharmin T, Khan NU, Mahmood SS, et al. Prospects of mHealth services in
Bangladesh: recent evidence from Chakaria. PLoS One. 2014;9(11):e111413.
43. Hanifi SMA, Rasheed S, Mamun AA, Urni F, Hoque S, Iqbal M, Mahmood SS,
Bhuiya A. Chakaria health and demographic surveillance system focusing on
the poor and vulnerable. Dhaka: ICDDR,B; 2011.
44. World Health Organization. mHealth new horizons for health through
mobile technologies. In: WHO global observatory for eHealth series- volume
3, vol. vol. 3. Geneva: World Health Organization; 2011.
45. Filmer D, Pritchett LH. Estimating wealth effects without expenditure data–
or tears: an application to educational enrollments in states of India.
Demography. 2001;38(1):115–32.
46. Handley MA, Harleman E, Gonzalez-Mendez E, Stotland NE, Althavale P,
Fisher L, Martinez D, Ko J, Sausjord I, Rios C. Applying the COM-B model to
creation of an IT-enabled health coaching and resource linkage program for
low-income Latina moms with recent gestational diabetes: the STAR MAMA
program. Implement Sci. 2016;11(1):73.
47. Bangladesh Market Profile. [http://www.mixmarket.org/mfi/country/
Bangladesh]. Accessed 25 Aug 2016.
48. Jennings L, Omoni A, Akerele A, Ibrahim Y, Ekanem E. Disparities in mobile
phone access and maternal health service utilization in Nigeria: a
population-based survey. Int J Med Inform. 2015;84(5):341–8.
49. Berti PR, Sohani S, Ed C, Klaas N, Amendola L, Duron J. An adequacy
evaluation of a maternal health intervention in rural Honduras: the impact
of engagement of men and empowerment of women. Rev Panam Salud
Publica. 2015;37(2):90–7.
50. Power of Health in every MAMA's hand. [http://www.dnet.org.bd/mdg/3.html].
Accessed 26 Aug 2016.
51. Vechakul J, Shrimali BP, Sandhu JS. Human-centered design as an approach
for place-based innovation in public health: a case study from Oakland,
California. Matern Child Health J. 2015;19(12):2552–9.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

