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Abstract

Introduction: Research has shown that mHealth initiatives, or health programs enhanced by mobile phone
technologies, can foster women’s empowerment. Yet, there is growing concern that mobile-based programs
geared towards women may exacerbate gender inequalities.

Methods: A systematic literature review was conducted to examine the empirical evidence of changes in men and
women’s interactions as a result of mHealth interventions. To be eligible, studies had to have been published in
English from 2002 to 2012, conducted in a developing country, included an evaluation of a mobile health
intervention, and presented findings on resultant dynamics between women and men. The search strategy
comprised four electronic bibliographic databases in addition to a manual review of the reference lists of relevant
articles and a review of organizational websites and journals with recent mHealth publications. The methodological
rigor of selected studies was appraised by two independent reviewers who also abstracted data on the study’s
characteristics. Iterative thematic analyses were used to synthesize findings relating to gender-transformative and
non-transformative experiences.

Results: Out of the 173 articles retrieved for review, seven articles met the inclusion criteria and were retained in
the final analysis. Most mHealth interventions were SMS-based and conducted in sub-Saharan Africa on topics
relating to HIV/AIDS, sexual and reproductive health, health-based microenterprise, and non-communicable
diseases. Several methodological limitations were identified among eligible quantitative and qualitative studies. The
current literature suggests that mobile phone programs can influence gender relations in meaningfully positive
ways by providing new modes for couple’s health communication and cooperation and by enabling greater male
participation in health areas typically targeted towards women. MHealth initiatives also increased women’s decision-
making, social status, and access to health resources. However, programmatic experiences by design may
inadvertently reinforce the digital divide, and perpetuate existing gender-based power imbalances. Domestic
disputes and lack of spousal approval additionally hampered women’s participation.

Conclusion: Efforts to scale-up health interventions enhanced by mobile technologies should consider the
implementation and evaluation imperative of ensuring that mHealth programs transform rather than reinforce
gender inequalities. The evidence base on the effect of mHealth interventions on gender relations is weak, and
rigorous research is urgently needed.
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Introduction
The gender divide in access to and use of mobile phone
technologies is well known [1-5]. Strategies around the
globe have aimed to improve women’s eligibility to partici-
pate in mHealth initiatives, or health programs enhanced
by mobile phone technologies, by targeting women’s bar-
riers to own and use mobile phones [1,2].
However, despite evidence on the positive effects of

mHealth interventions on women’s health and care-seeking,
there is growing concern that mobile-based programs
geared towards women may exacerbate gender inequal-
ities. Particularly in settings where men have historically
limited women’s autonomy and decision-making, little is
known regarding the full impact of mHealth programs on
the relational experiences of men and women [6,7].
Evidence suggests that while mHealth programs hold

the potential to shift gender roles by empowering women
through improvements in knowledge, decision-making, and
economic gain [8,9], some mHealth interventions may
exacerbate gender inequalities by reinforcing existing power
differentials [10-12]. For example, mHealth projects which
target female mobile phone owners or provide mobile
phones to women may have harmful consequences within
conjugal relationships brought on by women’s mobile-
enhanced autonomy and decision-making ability [1,13].
Such changes may increase women’s risk of domestic vio-
lence and privacy invasion, in addition to increasing men’s
monitoring of women’s whereabouts and communication.
Shifts in household spending due to increased mobile
airtime expenses may also aggravate existing household
dynamics.
The term, gender relations, refers to “varying roles and

relations between women and men which are influenced
by socio-cultural, political, economic, religious, and envir-
onmental factors” [13]. Recent discourse has highlighted a
growing need to develop “gender-transformative” initiatives
that promote relational equality rather than implement
programs which accommodate or ignore gender im-
balances by doing little to address them [14]. There are
concerns likewise regarding the implementation of “gen-
der-exploitative” programs which inadvertently rely on
power differences to achieve intervention goals [14]. Yet,
despite the need to develop appropriately empowering and
safe mobile health programs for women, there has been no
systematic review to-date to examine what is currently
known on the effect mHealth initiatives on gender rela-
tions in developing countries [10,15]. While understanding
the technology-gender relationship has been a growing
area of research [11,13,16], many studies have focused on
what Silverstone, Hirsch, and Morley (1992) refer to as ap-
propriation, or gendered access and ownership of techno-
logical resources, with less attention to incorporation or the
influences of technology on gender power relations [17].
This represents an important research gap regarding the
programmatic effects on women’s relational experiences,
especially in settings where women must overcome social,
financial, and device literacy barriers, including spousal dis-
approval, in order to take part in mHealth interventions
[1,2,10,18]. This review aimed to synthesize the empirical
evidence of changes in men and women’s interactions as a
result of participation in mHealth interventions [15,16].

Methods
Inclusion criteria
Research studies that met the following criteria were in-
cluded: (i) the study evaluated a mobile phone health
intervention or intervention aiming to improve women’s
mobile phone ownership and use; (ii) the study was
conducted in a developing country, defined on the basis of
the World Bank categories for low-income, lower-middle
income, or upper-middle income economies [19]; (iii) out-
comes or observations relating to gender relations were
reported; and (iv) the study was published in English be-
tween January 2002 and December 2012. Peer-reviewed
and gray literature evaluations of all types, including qua-
litative, formative, or process evaluations were eligible.
Exclusion criteria included non-English-language studies,
studies conducted in developed countries, unpublished
reports (such as dissertations or conference abstracts),
non-intervention studies, mHealth interventions targeting
health workers, or studies where mobile phones were used
for data collection rather than intervention purposes.

Search strategy
A preliminary literature search was conducted to identify
relevant search terms and guide the development of
study appraisal documents. The search strategy included
an electronic and manual search. The electronic search
was the primary means of identifying relevant studies
and comprised of four electronic bibliographic databases
of peer-reviewed literature: MEDLINE/PubMed, PsycINFO,
SciVerse Scopus, and Excerpta Medica Database (EMBASE).
These databases were selected to cover a broad range of
disciplines, including medical and social science research.
The search terms included Boolean-paired key word sets
of synonyms and spelling variations (where applicable) re-
lating to mobile phones, maternal and child health-related
interventions, and gender relations [Table 1].
To obtain non-peer reviewed or gray literature, a man-

ual review of nine websites of key organizations within
the mHealth area was conducted: GSMA mWomen,
Mobile Active, mHealth Alliance, Knowledge for Health,
International Center for Research on Women, Women for
Women International, Mobiles for Education Alliance,
mHealth Info, and Health Unbound. The manual search
also included a review of articles published from 2010 to
2012 in eight priority journals relating to mHealth or
among which mHealth-related articles had recently



Table 1 Search strategy for electronic databases

MEDLINE/PubMed, EMBASE, Scopus, PsycINFO

Search
category

Mobile phones Maternal and child health-related
interventions

Gender relations

Search
terms

mobile phone(s); cellular phone(s); cell
phone(s); mobile; phone(s); mobile-
based; SMS; text(s); text-message(s);
audio message(s); smart phone(s);
mobile health; mHealth; eHealth

AND health; maternal; birth(s); child(ren);
delivery; obstetric; neonatal; pregnancy;
anemia; preeclampsia; HIV; AIDS; malaria;
antenatal; abortion; tuberculosis;
postpartum; family planning; sexual; sex;
reproductive

AND gender; sex; women; female; relations;
interaction(s); equity; inequity; equality;
inequality; men; male; participation;
empower(ment); (wo)men’s role(s);
autonomy; violence; safety; literacy;
economic; mobility; status; access;
capacity; communication(s)
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been published. These included: Telematics and Informat-
ics; Journal of Telemedicine and Telecare; Technology and
Health Care; Gender; Technology and Development; BMC
Pregnancy and Childbirth; Reproductive Health; AIDS and
Behavior; and Contraception. The tables of content prior
to 2010 of the priority journals were not reviewed given
the relatively recent implementation of mHealth interven-
tions and based on the limited number of eligible studies
published before 2010 as identified in the electronic search.

Title, abstract, and article screening
Figure 1 illustrates the search and screening process.
Once the search terms were applied to the electronic
databases, an initial selection of potentially relevant cita-
tions was based on the screening of the title and abstract
by the primary reviewer. Given that the title and abstract
did not provide sufficient information to determine eligi-
bility, the full-text publications of all potentially relevant
citations were acquired and skimmed by two reviewers
who independently excluded articles not meeting the
Search criteria an

11,948 potentially relevant citati
(including d

PubMed 1,479; Scopus 6,8

81 potentially relevant full-t
PubMed 25; Scop

Additional 92 potentially 
relevant articles 

retrieved for review from 
reference lists (=88), 
priority journals (=0), 
selected websites (=4)  173 full-text article

search ski

10 articles thorough

7 studies appr
qualita

(duplicates omitted)

Figure 1 Search and Screening Flow Chart.
inclusion criteria. Full-text publications were also re-
trieved and skimmed for eligibility from reference lists
of relevant articles, priority journals, and selected web-
sites. All citations were entered into a database to track
the retrieval process. Discrepancies in study eligibility
from the initial skim were discussed and corrected based
on consensus between the two reviewers. A second,
more thorough reading of selected studies was used to
determine, based on consensus, the final set of studies
retained for the review.

Study appraisal
All final selected studies underwent a systematic appraisal
by the two reviewers [Table 2]. Data were extracted and
documented in a study appraisal form for the following
items: article identification number, author, year of publi-
cation, search strategy source, publication journal (if ap-
plicable), country, study design, mHealth intervention
description, study objective, sample/participants, data col-
lection method, theoretical framework, primary outcome
d keywords identified 

ons identified from database searching  
uplicate citations)  
61; EMBASE 2,129; PsycINFO 1,479 

ext articles were retrieved for review 
us 42; EMBASE 7; PsycINFO 7

11,868 citations identified as not 
relevant or duplicates from title/abstract 

s from electronic and manual 
mmed for eligibility

163 articles excluded after full-text skim 
due to not meeting inclusion criteria

ly reviewed for eligibility  

aised and retained for 
tive synthesis  

3 articles additionally excluded based on 
insufficient information  



Table 2 Characteristics of selected studies

Author(s)
Journal

[Health area] MHealth
intervention

Country Study’s primary
objective

Design Sample Findings on gender
relations

(1) Akinfaderin-
Agarau et al. [35]

Sexual Health and HIV/AIDS: Nigeria To determine
reasons for
significantly low
uptake among
young women

Single group,
posttest
design using
mixed
methods

726 users Non-Transformative:
Participation in mHealth
intervention hindered by
gender-based expectations of
women, including fear of
spousal distrust and invasions
of privacy.

Users submitted questions via
SMS and received accurate
and confidential sexual health
and HIV/AIDS information

African Journal of
Reproductive Health

(2) Balasubramanian
et al. [36]

Microenterprise: Illiterate and
semi-literate women received
daily mobile phone audio
messages on business
strategies for a goat-rearing
enterprise, along with
maternal and child health
information, linked with
reduced network call-rates

India To examine effects
of mobile phones as
a tool for enterprise
and learning on
women’s social
standing

Single group,
posttest
design using
mixed
methods

73
program
participants

Transformative and Non-
Transformative: Ownership of
new technology raises status
of women within household,
but creates some tensions
regarding use. In some cases,
perpetuated male hierarchies
and dependence.

Distance Education

(3) Chib et al. [37] HIV/AIDS: Uganda To assess mobile
participation rates
and HIV/AIDS-related
knowledge

Single group,
posttest
design using
mobile quiz
response data

2,363
mobile
quiz takers

Non-Transformative: Two-fold
higher response rates among
men than women. Authors
consider technology use
reflected and further
entrenched gender inequities.

Users enhanced HIV/AIDS
knowledge and awareness by
answering SMS-based multiple
choice quizzes with free HIV
counseling and testing
referrals and related prizes

Journal of Health
Communication:
International
Perspectives

(4) Corker [38] Reproductive Health: Congo To determine hotline
intervention’s reach
and participation
among men and
women

Single group,
posttest
design using
call data

20,036 calls Transformative and Non-
Transformative: New means of
engaging men and potentially
increasing partner
communication, but reflected
and reinforced existing power
differentials and mobile
divide.

Cases in Public
Health
Communication &
Marketing

Couples used toll-free hotline
to obtain confidential family
planning information and
referrals to family planning
clinics and pharmacies

(5) Misraghosh
et al. [40]

Microenterprise: India To examine effects
of mobile retail
business on
women’s
empowerment

Single group,
pre-/posttest
design using
mixed
methods

50 women
mobile
distributors

Transformative (Positive/
Negative): Strengthened
women’s earning and
decision-making power. Also
shifted men's role as
predominate breadwinner,
resulting in some tensions
and abuse.

Women entrepreneurs sold
and distributed mobile phone
products to other women
with health-added services
and mobile phone literacy
training

GSMA mWomen
Programme

(6) L’Engle et al.
[39]

Reproductive Health: Tanzania To evaluate mHealth
intervention’s
feasibility, reach, and
effect on
contraception use

Single group,
posttest
design using
mobile
queries and
questionnaire

1,142
phone
query users

Transformative:

Users opted-into an interactive
and menu-based SMS portal
that provided automated
information about family
planning methods.

Created new channel for male
engagement and potential
increased couple’s
communication on family
planning.

Contraception

(7) Odigie et al. [41] Cancer: Nigeria To determine
platform
effectiveness to
improve
communication and
patient follow-up
rates

Single group,
posttest
design using
structured in-
person
interviews

1,160
oncology
patients

Transformative and Non-
Transformative: New
communication mode for
women circumvents spousal
dependence and permission.
Yet, men make calls on behalf
of women to sustain decision-
making roles.

Patients received SMS cancer
treatment reminders and were
invited to utilize a call-hotline
to talk to registered
physicians/health providers
about cancer-related health
concerns and psycho-social
support.

Psycho-Oncology
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(s), gender-relations related indicator(s), and key gender-
relations related findings. All corresponding completed
appraisal forms were compared. Discrepancies were
resolved in discussion prior to being added to the final
appraisal database.
Quality assessment
As part of the study appraisal, the methodological rigor
was assessed for each article using an 11-item quality
assessment checklist for quantitative studies and a 10-item
quality assessment checklist for qualitative studies [Table 3].



Table 3 Summary of quantitative and qualitative quality scores for selected articles

Quantitative studies (N= 6) Number of
articles

% Total
studies

1 – Longitudinal/prospective design 5 83.3

2 – Pre-post measure of outcome(s) of interest 2 33.3

3 – Use of control or comparison group 1 16.7

4 – Comparison group selected from similar population with regard to pre-intervention outcomes or socio-
demographics

1 16.7

5 – Sample size justified 2 33.3

6 – Random assignment of individuals to intervention 0 0

7 – Outcome of interest measured objectively and systematically 6 100

8 – Response or follow-up rate of more than 80% 3 50

9 – Use of theoretical framework for guidance 1 16.7

10 – Report of an index of variability between groups 1 16.7

11 – Report of intervention implementation detail to facilitate replication 6 100

Strong Rating (9 – 11 points) 0 0

Moderate Rating (6 – 8 points) 2 33.3

Weak Rating (≤ 5 points) 4 66.7

Qualitative studies (N= 3) Number of
articles

% Total
studies

1 – Prolonged engagement in study setting 2 66.7

2 – Justification for design and methods selected 3 100

3 – Sampling strategy justified 1 33.3

4 – Analytical methods clearly described 1 33.3

5 – Use of verification methods to demonstrate credibility 1 33.3

6 – Reflexivity of account provided 0 0

7 – Detailed report of findings 3 100

8 – Balanced and fair representation of view points 2 66.7

9 – Conclusions supported and confirmable by the data 3 100

10 – Report of intervention implementation detail to facilitate replication 2 66.7

Strong Rating (8 – 10 points) 0 0

Moderate Rating (5 – 7 points) 3 100

Weak Rating (≤ 4 points) 0 0
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Mixed methods studies were assessed using quantitative
and qualitative checklists. Inclusion of items for the quality
assessments was informed by published guidelines and
indexes for examining the quality of quantitative [20-24]
and qualitative studies [24-27]. The checklist for quantita-
tive studies used 11 items to evaluate the study’s methodo-
logical quality: longitudinal/prospective design; pre-post
measure of the outcome(s) of interest; use of control
or comparison group; comparison group selected from a
similar population with regard to pre-intervention out-
comes or socio-demographics; justified sample size; random
assignment of individuals to the intervention group; out-
come(s) of interest measured objectively; response or
follow-up rate of more than 80%; use of theoretical frame-
work; report of an index of variability (such as an estimate
of variance, confidence interval, or other test statistic); and
report of program implementation detail sufficient for repli-
cation. The 11 items were scored as 0 (=not found) or 1
(=found) and summed for a total of 11 points possible.
Based on the total quality score, each study was categorized
within one of three ratings: weak rating (less than or equal
to 5 points), moderate rating (6 to 8 points), and strong
rating (9 to 11 points).
The checklist for qualitative studies used 10 items to

evaluate the study’s methodological quality. The rigor
items used were: prolonged engagement in study setting;
justification for design and methods selected; sampling
strategy justified; analytical methods clearly described; use
of verification methods; reflexivity of account provided;
detailed report of findings; balanced and fair representa-
tion; conclusions supported and confirmed by the data;
and report of intervention implementation detail sufficient
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for replication. The 10 items were scored similarly as the
quantitative index with less than or equal to 4 points
representing a weak rating, 5 to 7 points representing a
moderate rating, and 8 to 10 points representing a strong
rating. For mixed methods studies, separate quality ratings
were calculated for the qualitative and quantitative me-
thods presented in the article. Non-applicable assignments
were not allowed for items in either of the quality indexes.
Similar to the appraisal process, the quality scores were
determined independently by both reviewers and then
compared. Score discrepancies were resolved through
discussion. In most cases, the reviewers agreed on study
appraisal and quality assessment determinations.

Synthesis process
Findings and implications related to the influence of
mHealth interventions on gender relations were synthe-
sized using a thematic approach. This is commonly used
to summarize themes identified in systematic literature
reviews of qualitative and quantitative studies [28-30].
Similar to the analysis of textual data, the process of
synthesizing findings among selected articles comprised
an initial round of article memoing in which the reviewers
independently documented analytical interpretations of
findings to capture emerging themes [31,32]. Each article
was then read several times to extract and group related
results. We present findings related to two themes identi-
fied from the synthesis process and as discussed in the
growing body of literature on mHealth and gender. The
first theme relates to transformative influences on gender
relations, representing positive relational changes which
empower women as well as negative relational changes
brought by gender-based tensions [11,13,16,33]. The sec-
ond theme relates to non-transformative influences on
gender relations, representing ways in which participation
in mobile health interventions perpetuate rather than
challenge gendered-based inequalities [11,12,16,34].

Results
Literature search and review process
A total 173 full-text publications were retrieved for review
from 11,948 potentially relevant citations based on the
publication’s title and abstract (Figure 1). The retrieved
full-text articles were skimmed for eligibility, and 163 were
excluded. The most common reasons for exclusion were
absence of an evaluation of a mHealth intervention, study
location in a developed country, or absence of reported
findings on gender relations. Following a full and thorough
screening, 3 papers were additionally excluded due to
insufficient information.

Characteristics of included studies
Seven studies were retained in the final group of articles:
Akinfaderin-Agarau et al. [35], Balasubramanian et al.
[36], Chib et al. [37], Corker [38], L’Engle et al. [39],
Misraghosh et al. [40], and Odigie et al. [41]. The majority
of selected articles were pulled from the electronic data-
base search with the exception of two which were identi-
fied from the manual search of reference lists and related
websites. Six studies were drawn from peer-reviewed
journals and one was identified from the gray literature.
The characteristics of the final set of articles are presented
in Table 2. Although the search examined articles from
2002 to 2012, all seven were published between 2010 and
2012. Five studies were conducted in sub-Saharan Africa
and two in South Asia. Several health areas were targeted
using mobile phone programs, including HIV/AIDS, sex-
ual and reproductive health, health-linked microenter-
prise, and non-communicable diseases. The majority of
mHealth interventions consisted of SMS-based programs
using interactive, quiz, and question-and-answer formats.
Others were call-based interventions where participants
received audio messages, accessed a hotline, or were ad-
vised to call physicians for medical counseling. A final
intervention utilized female mobile phone retailers to
increase women’s mobile phone uptake and literacy in
addition to providing mobile-based health information. All
mHealth interventions were evaluated using a single group
pre-and-post or posttest only design.

Quality of the evidence
Table 3 summarizes the quality assessment of the se-
lected articles. Four articles used quantitative research
methods, one used qualitative research methods, and
two used mixed methods. Among the six studies using
quantitative research methods (n=4 quantitative only
and n=2 mixed methods), two were rated as moderate
(6 to 8 points) and four were rated as weak (≤ 5 points).
Among the three studies using qualitative research
methods (n=1 qualitative only and n=2 mixed methods),
all three received moderate ratings (5 to 7 points). None
of the studies were judged to be of strong methodo-
logical quality. For studies with weak ratings, we did not
exclude them on the sole basis of methodological rigor
given the dearth of evidence on the influence of mHealth
interventions on gender relations, and the need to sum-
marize preliminary findings. This is often recommended
for low-rated studies with no critical measurement or
analytical deficiencies [42].
The most common strengths of the quantitative stud-

ies were longitudinal follow-up of users over time with
high response rates and descriptive intervention detail.
Common strengths of qualitative studies were justifi-
cation for selected methods and confirmable findings
based on detailed presentations of narratives and quotes.
Common weaknesses of qualitative studies related to
information on how study participants were sampled
and how narrative data were analyzed and verified.



Jennings and Gagliardi International Journal for Equity in Health 2013, 12:85 Page 7 of 10
http://www.equityhealthj.com/content/12/1/85
A comparison group, randomization, power calculations,
or index of variability was often omitted in quantitative
studies.

Measuring influence on gender relations
Two of the selected studies included gender relations from
the outset as part of the evaluation aim. For the remaining
five articles, findings relating to gender relations emerged
over the course of the program or during the evaluation.
Methods to examine influences on gender relations in-
cluded focus group discussions, surveys, case studies, and
secondary analyses of mobile phone queries and quiz re-
sponses. With the exception of mobile usage analyses, all
studies examined influences of the mHealth interventions
on gender relations through direct reports from women.
No assessments included direct perspectives from male
spousal or sexual partners. The majority of studies re-
ported short-term findings relating to gender dynamics
within mHealth interventions, rather than examining
changes over time.

Transformative influences on gender relations
The current mHealth literature described several positive
transformations in the interaction of men and women.
One finding was that the provision of mobile-based health
information empowered couples to discuss health matters
that were traditionally addressed in women-only clinical
settings. Using post-intervention mobile queries, L’Engle
et al. [39] suggested that a free and anonymous interactive
short message service (SMS) portal in Tanzania created a
new channel for men to access information on family
planning methods in ways which did not require lengthy
waits and fees at the health facility. The portal provided
information on a range of family planning methods, in-
cluding side effects, method effectiveness, and duration of
use. Men represented almost half of the users (44%) and
queried about the same number of contraceptive measures
with 2.5 versus 2.1 queries compared to women, respect-
ively [39]. L’Engle and colleagues reported that men inves-
tigated contraceptive methods for themselves as well as
their female partners, suggesting greater communication
among couples. Using call data from the Democratic Re-
public of Congo, Corker [38] also attributed men’s calling
into a family planning hotline on behalf of their partners
as being a positive change in gender norms in a setting
where men are less likely than women to seek out health
care. The authors concluded that the intervention pro-
vided a new means for men to inquire about family plan-
ning and circumvented gender norms which limited their
attendance at health facilities. Such active information-
gathering by men was thought to reflect increases in
health-related cooperation among couples.
The literature also showed that mHealth interventions

can increase women’s autonomy in seeking health
information and services. Using post-intervention inter-
views, Odigie et al. [41] noted that a mobile-based phys-
ician dial-in service for women cancer patients in
Nigeria increased women’s ability to directly access
health care providers without relying on spousal permis-
sion or financial support for travel. The authors viewed
this as dramatically altering women’s traditional lines of
communication with health providers in ways that were
independent from spousal control. However, the study
did not examine resultant tensions, if any, among cou-
ples or the extent to which women relied on male part-
ners for use of phones.
A third finding suggests that mHealth projects that

supply women with mobile products, skills, or informa-
tion valued by men can shift control of household re-
sources and elevate the status of women. In rural India,
Balasubramanian et al. [36] found that registering program-
distributed mobile phones in women’s names meant
women were more likely to be recognized by households
as the phone’s owner [36]. Women entrepreneurs who
were enrolled in the intervention received mobile audio
messages across a range of health topics in addition to
business-related information on goat-rearing. In focus
groups, women reported that male household members
would seek permission to use the phone, a dramatic shift
from prior gender norms. Balasubramanian and colleagues
also noted that women’s increased knowledge on goat-
rearing from mobile audio messages raised their import-
ance as a member of the household [36]. Also in India,
to reduce the mobile phone gender gap, Misraghosh
et al. [40] found among qualitative case studies coupled
with sales data that engaging women to sell and distribute
mobile phone products with health-related added services
led to increased social empowerment and earning cap-
acity. Some women reported positive responses from male
spouses who also joined the mobile retail business, shifting
prior male roles as the sole breadwinner for the household
[40].

Non-transformative influences on gender relations
Other findings demonstrated the potential of mHealth
interventions to aggravate existing household dynamics.
Balasubramanian et al. [36] found that in some cases gen-
der hierarchies required rural Indian women to render
phones provided by the program to their male spouse if
he did not already own a phone. In these settings, women’s
ownership and use of the phone was viewed unfavorably
by spouses who traditionally controlled household re-
sources. Further conflicts between couples arose as well in
negotiating the use of project phones for women’s inter-
vention purposes (such as enterprise and health informa-
tion) versus communication purposes for men. Cases
studies conducted by Misraghosh et al. [40] add-
itionally described reports of spousal abuse by some
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women mobile phone retailers whose participation in the
intervention challenged expectations of appropriate activ-
ities for women. Spousal demands for control and lack
of spousal support resulted in some women abandoning
the mobile program altogether. The authors noted that
this limited their ability to take full advantage of the in-
come generation and mobile-added health and financial
services.
The evidence pointed likewise to mHealth program ef-

fects which reinforced prior relational practices, including
women’s dependence on men for approval, technical, or
financial support. In Nigeria, Odigie et al. [41] found that
while an SMS cancer-treatment reminder and hotline
intervention enabled women to rely less on spousal
permission and financial support for care-seeking, the
women’s husbands often assumed the role of speaking
with the physician and arranging follow-up visits. Inter-
views with women attributed this to men’s role as the pri-
mary decision-maker of the household [41]. In some cases
as well, Balasubramanian et al. [36] noted that participa-
tion in the intervention required phone literacy which the
program implementers addressed during group trainings
on how to use a mobile phone. However, survey data
showed that nearly half (42%) of the selected women
stated that they had to seek help from their spouse as a
result of device and textual literacy barriers [36].
Although not a direct measure of influences on gender

relations, several articles also discussed the unexpected
finding relating to men’s predominant uptake of mHealth
interventions which were targeted towards women. Chib
et al. [37] and Corker [38] noted that men were likely bet-
ter able to hear about, access, and pay for mobile interven-
tion components, reflecting current gender disparities in
access to mobile technologies. In Uganda, the introduction
of an SMS-based HIV/AIDS campaign providing inter-
active quizzes and rewards resulted in a two-fold higher
response rate among men as compared to women based
on post-intervention mobile quiz data [37]. And, in the
Congo, over 80% of callers into a family planning voice
hotline were men, although the intervention’s primary
target group was women of reproductive age [38]. The
interventions, while successful in reaching men, were in-
terpreted as entrenching rather than transforming gender-
based inequities despite potential positive shifts in couples’
interactions.
In addition, expectations regarding the appropriate

behavior of women shaped how and whether women
participated in the mHealth project. In this sense, the
literature suggested that mobile initiatives did little to
impact gender relations, but reflected them instead. In
Nigeria, Akinfaderin-Agarau et al. [35] attributed gen-
dered expectations of women that discouraged their being
“inquisitive” and seeking out sexual health information as
a key reason for the limited enrollment in the HIV/AIDS
SMS portal, which was accessed significantly more often
by men [35]. In focus groups, women also stated that priv-
acy and confidentiality concerns relating to the platform’s
request for location, age, and address were reasons for
non-participation. Furthermore, in households where men
closely managed communication, lack of spousal permis-
sion or increased suspicion was also commonly mentioned.
Given such barriers to mHealth program involvement, the
authors concluded that use of mobile technologies for de-
livering health information in some settings resulted largely
in reinforcing inequitable power relations.
Discussion
To our knowledge, this review is the first to-date to exam-
ine the current evidence on the effect of women’s partici-
pation in mHealth interventions on gender relations in
developing countries. Findings showed that while the gen-
der disparities in access to and use of mobile technologies
are well known, the rapidly growing literature on mHealth
interventions provides little information on the extent to
which such efforts have positively or negatively impacted
gender relations.
However, despite the limited available evidence, several

key findings emerged. The current literature suggests that
mobile phone programs can influence the interactions of
men and women in meaningfully positive ways by provid-
ing new modes for couple’s health communication and
cooperation and by enabling greater male participation in
health areas typically targeted towards women. The review
found as well that mobile health programs can increase
women’s autonomy in seeking health information and
services, and when coupled with economic-strengthening
activities can also elevate women’s status and resource
control. We did not find strong evidence of specific ad-
verse events such as domestic violence, mobile stalking,
privacy invasions, or distrust by male partners and com-
munity members. However, the limited number of ac-
counts in the available data may reflect lack of inquiry or
reporting of such cases. In contrast, the review clearly
demonstrated that mobile-based programs may inadvert-
ently reinforce the digital divide, particularly in terms of
access to information. The technology also has the poten-
tial to reflect the existing gendered context, rather than
enabling a new dynamic, with little to no influence on
gender relations. In some cases, it was unclear if changes
in men’s engagement translated into positive and equitable
outcomes for women, or represented new means for men
to expand control over women. Other instances of limited
influences on gender relations were women’s dependency
on men’s approval or assistance to use mobile devices.
Some unfavorable changes were also described such as
tensions between couples regarding who ultimately owned
the mobile phone and how it would be used.
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This points to an important recognition that while
mHealth interventions can significantly improve women’s
health and well-being, the expectation that mobile health
programs will drastically alter gender inequities within
relationships deserves some scrutiny. Unless there is a
conscientious effort to design mHealth initiatives that pro-
mote equitable relationships between men and women,
the scale-up of some current programs may prove harmful
to women. At the same time, the literature on the influ-
ence of mHealth interventions on gender relations is re-
latively weak. While we identified positive and negative
outcomes, to some extent the evidence remains inconclu-
sive. Some selected studies reported that determining the
full extent of whether women’s involvement in the inter-
vention impacted gender structures was beyond the scope
of study, and only two articles purposed from the outset
of the evaluation to examine gender-based dynamics. In
addition, the majority of studies used a single group post-
test design which was unable to differentiate between
direct effects of the intervention, such as autonomy or em-
powerment, on gender relations versus the added value of
mobile technology itself. Thus, when coupled with the
overall insufficient quality of the evidence base, we found
that there was a scarcity of research purposefully investi-
gating this topic. Rigorous research that examines gender
relations either as a stand-alone study or embedded within
existing experimental mHealth trials is urgently needed.
Nonetheless, the commonality of findings across various

settings can assist in the development of appropriately
empowering and gender-transformative mobile health
programs. Experience has shown that current gender in-
equalities have weakened attempts to scale-up health and
development interventions [43]. This review demonstrates
that more careful planning and investigation of potential
gender implications prior to implementation would likely
be informative when coupled with rigorous program
evaluation methodologies. Although mhealth programs
are often considered inherently beneficial, we recommend
that future efforts assess the transformative and potentially
exploitative effects of mobile initiatives. Such is needed
not only from the perspective of women, but men and
community members as well.

Limitations
The findings of this review were subject to limitations.
Our analysis did not apply a tiered system to synthesize
results by rigor category given the small number of identi-
fied studies. In addition, the quality ratings often reflected
the methodological designs adopted for the primary out-
come of interest, rather than peripheral findings related to
gender relations. Given the role that socio-cultural factors
play in defining relations between men and women, the
interpretation of findings is also highly context-specific
and may not be generalizable to other settings. Finally, it is
possible that some studies were overlooked given that the
search was limited to articles published in English and
those which were available online. As a result, the findings
do not represent experiences drawn from unpublished
and non-English texts. However, among electronically ac-
cessible English-language studies, we applied a consider-
ably thorough and robust search strategy.

Conclusion
The scarcity and low quality of the literature on the effect
of mHealth interventions on gender relations urgently ne-
cessitates more rigorous research. Current findings suggest
that mobile interventions can beneficially influence gender
relations, while at the same time strain and reinforce
existing power imbalances. Given the increasing number of
health and development interventions delivered by mobile
technologies, more care should be taken to implement and
evaluate mHealth program that promote, rather than hin-
der gender equality.

Abbreviations
AIDS: Acquired immune deficiency syndrome; HIV: Human
immunodeficiency virus; SMS: Short message service.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
LJ designed the scope of the review and the search strategy. LJ and LG
jointly conducted the search, screened citations, read and appraised the
literature, and summarized findings. LJ led the content analysis and wrote
the first draft of the manuscript. LG edited subsequent drafts and
constructed the figures and tables. LJ and LG jointly revised the present
manuscript version. Both authors read and approved the final manuscript.

Author details
1Department of International Health, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, USA. 2Department of Population, Family, and
Reproductive Health, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA.

Received: 10 June 2013 Accepted: 10 October 2013
Published: 16 October 2013

References
1. Cherie Blair Foundation for Women: Women & mobile: a global opportunity-

a study on the mobile phone gender gap in low and middle-income countries.
2010. http://www.gsma.com/mobilefordevelopment/wp-content/uploads/
2013/01/GSMA_Women_and_Mobile-A_Global_Opportunity.pdf.

2. Gill K, Brooks K, McDougall J, Patel P, Kes A: Bridging the gender divide: how
technology can advance women economically. 2010. http://www.icrw.org/
files/publications/Bridging-the-Gender-Divide-How-Technology-can-
Advance-Women-Economically.pdf.

3. Liff S, Shepherd A: An evolving gender digital divide? Oxford Internet Ins
Internet Issue Brief 2004, 2:1–17.

4. Blumenstock JE, Eagle N: Mobile divides: gender, socioeconomic status,
and mobile phone use in Rwanda. In Proceedings of the 4th IEEE/ACM
International Conference on Information and Communication Technologies
and Development (ICTD). London; 2010:1–13. http://realitymining.com/pdfs/
BlumenstockDivides11.pdf.

5. Wesolowski A, Eagle N, Noor AM, Snow RW, Buckee CO: Heterogeneous
mobile phone ownership and usage patterns in Kenya. PLoS One 2012,
7(4):e35319.

6. Kennedy T, Wellman B, Klement K: Gendering the digital divide. IT and
Society 2003, 1(5):149–172.

http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_Women_and_Mobile-A_Global_Opportunity.pdf
http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_Women_and_Mobile-A_Global_Opportunity.pdf
http://www.icrw.org/files/publications/Bridging-the-Gender-Divide-How-Technology-can-Advance-Women-Economically.pdf
http://www.icrw.org/files/publications/Bridging-the-Gender-Divide-How-Technology-can-Advance-Women-Economically.pdf
http://www.icrw.org/files/publications/Bridging-the-Gender-Divide-How-Technology-can-Advance-Women-Economically.pdf
http://realitymining.com/pdfs/BlumenstockDivides11.pdf
http://realitymining.com/pdfs/BlumenstockDivides11.pdf


Jennings and Gagliardi International Journal for Equity in Health 2013, 12:85 Page 10 of 10
http://www.equityhealthj.com/content/12/1/85
7. Burrell J: Evaluating shared access: social equality and the circulation of
mobile phones in rural Uganda. J Comput Mediat Commun 2002,
15:230–250.

8. Chib A, Chen V: Midwives with mobiles: dialectical perspective on gender
arising from technology introduction in rural Indonesia. New Media
Society 2011, 13(3):486–501.

9. Cabanes J, Acedera K: Of mobile phones and mother-fathers: calls, text
messages, and conjugal power relations in mother-away Filipino
families. New Media Society 2012, 14(6):916–930.

10. Ramilo C, Hafkin N, Jorge S: Women 2000 and beyond: gender equality and
empower of women through ICT. 2005. http://www.un.org/womenwatch/
daw/public/w2000-09.05-ict-e.pdf.

11. Murphy LL, Priebe AE: “My co-wife can borrow my mobile phone!”:
gendered geographies of cell phone usage and significance for rural
Kenyans. Gend Technol Dev 2011, 15(1):1–23.

12. Palackal A, Mbatia P, Dzorgbo DB, Duque RB, Ynalvez MA, et al: Are mobile
phones changing social networks? a longitudinal study of core networks
in Kerala. New Media Society 2011, 13(3):391–410.

13. Huyer S, Sikoska T: INSTRAW virtual seminar series on gender and
information and communication technologies (ICTs): summary of
discussions and recommendations. In United NationsDivision for the
Advancement of Women (DAW) Expert Group Meeting on “Information and
Communication Technologies and their impact on and use as an instrument
for the advancement and empowerment of women. Republic of Korea: Seoul;
2002:1–18.

14. Ramirez-Ferrero E: Male involvement in the prevention of mother-to-child
transmission of HIV. World Health Organization; 2012:1–36. http://apps.who.
int/iris/bitstream/10665/70917/3/9789241503679_eng.pdf.

15. Bottorff JL, Oliffe JL, Robinson CA, Carey J: Gender relations and health
research: a review of current practices. Int J Equity Health 2011, 10:60–68.

16. Lemish D, Cohen AA: On the gendered nature of mobile phone culture
in Israel. Sex Roles 2005, 52(7–8):511–521.

17. Silverstone R, Hirsch E, Morley D: Information and communication
technologies and the moral economy of the household. In Consuming
technologies: media and information in domestic spaces. Edited by
Silverstone R, Hirsch E. London: Routledge; 1992:15–31.

18. GSMA mWomen: GSMA mWomen programme: policy recommendations to
address the mobile phone gender gap. 2011. http://www.gsma.com/
mobilefordevelopment/gsma-mwomen-programme-policy-
recommendations-to-address-the-mobile-phone-gender-gap.

19. The World Bank: Data: country and lending groups, by income. Washington:
World Bank; 2012. http://data.worldbank.org/about/country-classifications/
country-and-lending-groups.

20. Price EG, Beach MC, Gary TL, Robinson KA, Gozu A, et al: A systematic
review of the methodological rigor of studies evaluating cultural
competence training of health professionals. Acad Med J Assoc Am Med
Coll 2005, 80(6):578–586.

21. Wells GA, Shea B, O’Connell D, Peterson J, Welch V, et al: The Newcastle-
Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in
meta-analyses. 2011. http://www.ohri.ca/programs/clinical_epidemiology/
oxford.asp.

22. Kennedy CE, Medley AM, Sweat MD, O’Reilly KR: The effectiveness of HIV
positive prevention behavioral interventions in developing countries: a
systematic review and meta-analysis. Bull World Health Organ 2010,
88(8):615–623.

23. Cummings GG, MacGregor T, Davey M, Lee H, Wong CA, et al: Leadership
styles and outcome patterns for the nursing workforce and work
environment: a systematic review. Int J Nurs Stud 2010, 47(3):363–385.

24. Kmet LM, Lee RC, Cook LS: Standard Quality Assessment Criteria for
Evaluating Primary Research Papers From a Variety of Fields. 2004.
http://www.ihe.ca/documents/HTA-FR13.pdf.

25. Masood M, Thaliath ET, Bower EJ, Newton JT: An appraisal of the quality of
published qualitative dental research. Community Dent Oral Epidemiol
2011, 39(3):193–203.

26. Pilnick A, Swift JA: Qualitative research in nutrition and dietetics:
assessing quality. J Hum Nutr Diet 2011, 24(3):209–214.

27. Mays N, Pope C: Qualitative research in health care. Assessing quality in
qualitative research. BMJ 2000, 320(7226):50–52.

28. Mo PK, Malik SH, Coulson NS: Gender differences in computer-mediated
communication: a systematic literature review of online health-related
support groups. Patient Educ Couns 2009, 75(1):16–24.
29. Lucas PJ, Baird J, Arai L, Law C, Roberts HM: Worked examples of
alternative methods for the synthesis of qualitative and quantitative
research in systematic reviews. BMC Med Res Methodol 2007, 7:4.

30. Dixon-Woods M, Agarwal S, Jones D, Young B, Sutton A: Synthesising
qualitative and quantitative evidence: a review of possible methods.
J Health Serv Res Policy 2005, 10(1):45–53.

31. Pickles D, King L, Belan I: Attitudes of nursing students towards caring for
people with HIV/AIDS: thematic literature review. J Adv Nurs 2009,
65(11):2262–2273.

32. Strauss AL: Qualitative analysis for social scientists. New York, NY: Cambridge
University Press; 1987.

33. Madanda A: Gender relations and adoption of ICT in Uganda: a case of mobile
phones and computers. United Kingdom: Lambert Academic Publishing;
2011.

34. Zainudeen A, Iqbal T, Samarajiva R: Who’s got the phone? gender and the
use of the telephone at the bottom of the pyramid. New Media Society
2010, 12(4):549–566.

35. Akinfaderin-Agarau F, Chirtau M, Ekponimo S, Power S: Opportunities and
limitations for using new media and mobile phones to expand access to
sexual and reproductive health information and services for adolescent
girls and young women in six Nigerian states. Afr J Reprod Health 2012,
16(2):219–230.

36. Balasubramanian K, Thamizoli P, Umar A, Kanwar A: Using mobile phones
to promote lifelong learning among rural women in Southern India.
Dist Educ 2010, 31(2):193–209.

37. Chib A, Wilkin H, Ling LX, Hoefman B, Van Biejma H: You have an
important message! Evaluating the effectiveness of a text message HIV/
AIDS campaign in northwest Uganda. J Health Commun 2012,
17(Suppl 1):146–157.

38. Corker J: “Ligne verte” toll-free hotline: using cell phones to increase
access to family planning information in the democratic republic of
Congo. Cas Pub Health Commun Marketing 2010, 4:23–37.

39. L’Engle KL, Vahdat HL, Ndakidemi E, Lasway C, Zan T: Evaluating feasibility,
reach and potential impact of a text message family planning
information service in Tanzania. Contraception 2012, 87(2):251–256.

40. Misraghosh A, Sirohi MS, Crampsie S, Burchell J: Uninor: Empowering Women
Through An Innovative Mobile Distribution Model. 2011. http://www.gsma.
com/mobilefordevelopment/wp-content/uploads/2013/01/
GSMA_mWomen_Uninor_Case_Study-November_2011_FINAL.pdf.

41. Odigie VI, Yusufu LM, Dawotola DA, Ejagwulu F, Abur P, et al: The mobile
phone as a tool in improving cancer care in Nigeria. Psychooncology
2012, 21(3):332–335.

42. Bae S: Assessing the relations between nurse working conditions and
patient outcomes: systematic literature review. J Nurs Manag 2011,
19:700–713.

43. Aube-Maurice J, Clement M, Bradley J, Lowndes CM, Gurav K, et al: Gender
relations and risks of HIV transmission in South India: the discourse of
female sex workers’ clients. Cult Health Sex 2012, 14(6):629–644.

doi:10.1186/1475-9276-12-85
Cite this article as: Jennings and Gagliardi: Influence of mhealth
interventions on gender relations in developing countries: a systematic
literature review. International Journal for Equity in Health 2013 12:85.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.un.org/womenwatch/daw/public/w2000-09.05-ict-e.pdf
http://www.un.org/womenwatch/daw/public/w2000-09.05-ict-e.pdf
http://apps.who.int/iris/bitstream/10665/70917/3/9789241503679_eng.pdf
http://apps.who.int/iris/bitstream/10665/70917/3/9789241503679_eng.pdf
http://www.gsma.com/mobilefordevelopment/gsma-mwomen-programme-policy-recommendations-to-address-the-mobile-phone-gender-gap
http://www.gsma.com/mobilefordevelopment/gsma-mwomen-programme-policy-recommendations-to-address-the-mobile-phone-gender-gap
http://www.gsma.com/mobilefordevelopment/gsma-mwomen-programme-policy-recommendations-to-address-the-mobile-phone-gender-gap
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ihe.ca/documents/HTA-FR13.pdf
http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_Uninor_Case_Study-November_2011_FINAL.pdf
http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_Uninor_Case_Study-November_2011_FINAL.pdf
http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_Uninor_Case_Study-November_2011_FINAL.pdf

	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Inclusion criteria
	Search strategy
	Title, abstract, and article screening
	Study appraisal
	Quality assessment
	Synthesis process

	Results
	Literature search and review process
	Characteristics of included studies
	Quality of the evidence
	Measuring influence on gender relations
	Transformative influences on gender relations
	Non-transformative influences on gender relations

	Discussion
	Limitations

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References

