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Contrgception, Family. Knowledge regarding contraceptive use is a major factor in family planning
Eleflrgellllrtl}%’ Meta-analysis, decisions. Lately, mHealth has gained traction due to increasing
technological literacy and the COVID-19 pandemic. This meta-analysis
aims to study whether mHealth intervention could improve contraceptive
use in reproductive-age women. We conducted a systematic literature
search from Pubmed, Embase, and clinicaltrials.gov for relevant articles.
Critical analysis was done using the Cochrane Risk of Bias for Clinical trial.

Meta-analysis was conducted using random effects model. 12 relevant
studies were included in the systematic review and meta-analysis. mHealth
Intervention significantly improves contraceptive use (OR: 1.53, 95%ClI:
1.16 — 2.01; p=0.003). Subgroup analysis shows that mHealth intervention
is more effective in Low-Middle income countries compared to high-
income countries. Additionally, app-based intervention is more effective
compared to text-based or phone-based intervention. mHealth intervention
is effective in improving contraceptive use in reproductive-age women.
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1. INTRODUCTION
Family planning is one of the Safe Motherhood Initiative pillars that stands together with antenatal care, clean

and safe delivery, and essential obstetric care. Family planning reduces the number of high-risk pregnancies
which include teenage (too young) or advanced maternal age, multiparity, and frequent pregnancy. Moreover,
family planning reduces unwanted pregnancies which in turn reduces the family's physical, mental, and
economic burden [1].

Effective contraception is a vital key to family planning. Studies found that contraceptive use significantly
reduces maternal mortality [2] and increases the life maternal quality [3]. Adequate contraceptive use could
decrease maternal mortality to 44% [2]. However, contraceptive use in low-middle income countries was
found inadequate. Given the growing use of contraceptives, In 2010, studies found that there were 146 billion
women, especially in developing countries, had an unmet need for contraception [4].

The widespread use of smartphones in the medical field has beeng. rowing alongside technological
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advancement as well as the pandemic COVID-19. A study showed that utilization of mobile phones had an
impact on one's lifestyle and perception of health issues [5]. A mobile phone-based utilization in the medical
field is called mobile health (m-health). Mobile health uses short message service (SMS), telephone, and
application as tools.

Mobile health is an alternative educational method for a patient. A medical officer would conventionally
educate their patients within a limited amount of time. However, the presence of mobile health offers agreat
range of communication methods through a readily accessible platform and media for instance telemedicine,
health articles, and video [5].

Studies showed that m-Health could increase the knowledge as well as the use of contraception both in
developed and developing countries [6], [7]. M-health is found to have helped reduce maternal and child
mortality, optimize their health such as an increase in weight, lessen the risk of anemia, and mother's quality
of life [9]. However, several studies stated contrarily [10], [11]. M-health is reported to have a relatively high
maintenance cost [12]. This raises a question about the effectiveness and efficiency of m-health in increasing
the number of contraceptive uses, especially in developing countries with limited resources. This systematic
and meta-analysis study aims to assess mobile health intervention for contraceptive initiation in reproductive-
aged women.

2. Methods

The systematic literature study was done using two databases: Medline and Embase on the use of m-health in
improving contraceptive use. A manual literature search of meta-analyses and articles was done to increase the
sensitivity of the search. Inclusion criteria include randomized or non-randomized clinical trials which
included reproductive-aged women, the intervention of m-health in the form of SMS, telephone, or an
application, and an outcome of contraceptive use. The relevant articles are screened by two independent
researchers. The selected articles are screened by their abstracts followed by the full paper. The selected
articles were then discussed by the two researchers.

2.1 Analysis and Data Extraction

Data extraction was done by data extraction form. Data extracted consist of authors, year of research, the
place of the research, research population, type of intervention, and the use of contraception. Critical analysis
was done using the Revised Cochrane Risk-of-bias tool for a randomized trial. The risk of bias is classified
as low, medium, and high. Meta-analysis was done using Review Manager version 5 (Cochrane
Collaborative).

Due to the significant mode of intervention, meta-analysis was done using a random-effect model. In addition
to that, subgroup analysis was done to determine if there was a difference in effect size on each type of
intervention (App-base, phone-base, or text-based) and to assess whether m-health has a more significant
effect in low- income and developing countries than that in developed countries.

3. Results

A total of 305 articles were extracted. Following data deduplication, 292 articles were screened. A total of 32
articles were screened for full text. Excluded studies are one study comparing two types of m-health
intervention with no control group, 17 studies that didn't include the relevant outcome of contraceptive use,
and 2 studies that were review articles. The remaining 12 relevant articles were then analyzed and went
through the data extraction process.
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Seven studies showed there was no significant relationship between the use of m-health and contraceptive
use [10], [11], [13- 16]. However, four studies showed a significant relationship between the use of m-health
and contraceptive use [7], [17- 19]. One study found that the use of m-health reduced contraceptive use [20].

The pooling sample collected a total of 8,164 samples from 12 studies. Meta-analysis studies showed the use
of m-health increases contraceptive use in reproductive-aged women (OR: 1.53; 95%CI: 1.16 — 2.01;
p=0.003). However, there is a significant heterogenicity presented in the study (I2 = 81%). Meta-analysis
results are presented in pictures 1, 2, and 3.

There are two subgroups included in the study. The first one is a subgroup analysis comparing low-middle
income countries and high-income countries and another subgroup analyses intervention methods (SMS,
phone, or application).

M-health intervention has a more significant effect on low-middle income countries compared to high-income
countries (OR: 1.92; 95%CI: 1.25 — 2.92 vs OR: 1.31; 95%CI: 0.93 — 1.85). However, the results are not
statistically significant (p = 0.17). Subgroup analysis showed intervention by application is more effective
than that of SMS or by phone. (OR: 1.92; 95%CI: 1.25 —2.92 vs OR: 1.38; 95%CI: 0.93 —2.06). In addition
to that, the application-based group showed low heterogenicity. (I* = 10.2%).

4. Discussion

Systematic and meta-analysis studies showed that m-health utilization increases contraceptive- use in
reproductive-aged women. However, heterogenicity in this study was found to be high. According to
subgroup analysis, this is due to the different intervention methods. Heterogenicity in the application-based
subgroup was, however, found to be low.

Two studies are reporting a significant relationship between the m-health application and contraceptive use.
[18], [19] used an interactive game-based application concerning contraception. A study by [18] used an
interactive application in the form of video and reminders to get to nearby contraception clinics.

These studies showed that application-based m-health intervention proved to be effective. Similar results
were found to have different an aspect in changing one's lifestyle [21].

But, there is still heterogeneity in the text message and phone-based research (residual heterogeneity).

After the heterogeneity analysis is done, no study significantly gave a high heterogenicity effect, so further
analysis is required to find out the heterogenicity source that was done by [22]. It was also shown that in m-
Health phone-based interventions, there was no significant effect using contraceptives. The Meta-analysis
report also showed high heterogeneity.

In the phone-based research, [7] used drama episodes that were delivered via a mobile phone. The result of
the research shows that there are significant differences in contraceptive use between intervention groups and
control. This matter shows that the interactive component may be more influential towards the external use
of contraceptives than the concept of the intervention. However, because there is only one interactive phone-
based research, it can't be analyzed whether the interactive factors further enhance the success of the program
compared to the form of intervention.

One of the obstacles that often occurs is the high dropout rate on the subject of research. [7] reported that the
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dropout rate for the intervention group (44.9%) is higher than the control group (33.5%). However, [18]
reported that the dropout rate of both groups is the same between the control and the intervention group.

The high dropout rate is often reported by app-based mobile health research. There are several factors
associated with a low dropout rate, including low status of health of the subject so the subject has a willingness
to change, higher health literacy, higher education, and a subject who's accustomed to the use of the
application [23].

Besides high dropout rates, the m-Health implementation requires a lot of money. Starting from the cost of
developing, and maintaining the application, leasing a server, and maintaining an m-Health program. In
return, this makes it a paid application, thus creating a barrier to the users [24].

In addition, regulations are required regarding the data and safety of patients that are using the application.
Data security is one of the ethical issues that are often raised, especially in the fields of technology and health.
Clear regulations and data are needed to address these ethical issues [24].

There are several things to note in the interpretation of the results of this meta-analysis. Firstly, the use of
contraceptives is closely related to the level of education of the patient. The use of mobile phones themselves,
without m-Health intervention, is associated with contraceptive use compared to women who do not have
mobile phones [25]. This means that the population of subjects who can use m-Health uses more
contraceptives, thereby reducing the effect size of the m-Health intervention itself.

In addition, most of the studies were conducted in the United States, so the population in this study cannot be
generalized to other populations. There are a few research that was done in low-income countries like
Tajikistan and Nigeria [7], [26]. However, there is only a few research done in low-income countries. Due to
differences in resources and socioeconomic levels. The research was shown to prove that a few obstacles in
the implementation of the m-Health in low-income countries include: Difficulties in using technology,
infrastructure, costs, human resources as well as tools and materials [27].

There are a few shortcomings in this systematic literature and meta-analysis. First, the researcher did not find
the grey literature. This might lead to a relatively high publication bias. However, the results of the funnel
plot showed a low publication bias. Second, the source of heterogeneity in some research results has not been
explained, so more research is required with standardized interventions to determine the effect of the m-
Health intervention on contraceptive use. Third, there is no analysis of contraceptive knowledge outcomes
before and after the intervention, so it is not known whether there is a relationship between the levels of
contraceptive use.

5. Summary

m-Health interventions, especially application-based m-Health, can increase the use of contraception in
women with reproductive health. Thereby, contributing to the success of family planning programs and
reducing high-risk pregnancies. However, several factors may interfere the implementation of mobile health,
such as high dropout rates, barriers to resources, costs, and technologies that need to be addressed to increase
the effectiveness of the mobile health intervention.
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Picture 2. Forest plot for subgroup analysis in low and high income countries
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Picture 3. Forest plot for subgroup analysis in the usage of application, phone and SMS based mobile
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2018 Tajikistan

United
States of
America

2019

United
States of
America

2021

Subjects with the age
16 — 24 who owns
Android mobile
phone, living in
Tajikistan and are
able to give an

informed consent

Women in the age of
13-18

Hispanic women with
the age of 14-18 and
are sexually active

A SMS
contraception education to
influence and promote the

containing

usage of contraception, and
to support their free will in
their reproductive health
decision-making.

Texts for Sexual Health
Education and
Empowerment (t4she) is a a
group of text
focusing on

messages
modifiable
factors in understanding and

deciding methods of
contraception
Mobile  app  providing

information on contraception
methods

4 months

3 months

3 months

No significant differenc
the use of effe
contraception in both of
groups. (66% and 64
case and control g
respectively, adjusted
1.21, 95%CI1 0.80 —
p=0.36)

In 3 months time,
subjects in the t4she g
uses contrace
prescription than that

control 45%

Increases in  non-ba
contraceptive  use
baseline (29% interventio
30% controls) to 3 mo
(63% vs. 45%; OR =
95% CI 1.04-10.36,p =
and 6 months (63% vs.
OR=5.54,95%CI 1
18.06, p = 0.005)
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