
JMIR Preprints Wagnew et al

Does a phone text message improve focused
antenatal care visit and skill birth attendance in low
and middle income countries? A systematic review

and meta-analysis of randomized clinical trials

 Fasil Wagnew, Getenet Ayalew Dessie1, Animut Ayalew Alebel, Henok Teshome
Mulugeta, Amanuel Abajobir Alemu

Submitted to: JMIR mHealth and uHealth
on: March 11, 2018

Disclaimer: © The authors. All rights reserved. This is a privileged document currently under peer-
review/community review. Authors have provided JMIR Publications with an exclusive license to
publish this preprint on it's website for review purposes only. While the final peer-reviewed paper
may be licensed under a CC BY license on publication, at this stage authors and publisher
expressively prohibit redistribution of this draft paper other than for review purposes.

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 1/25



JMIR Preprints Wagnew et al

Table of Contents

Original Manuscript ............................................................................................................................................................................. 5
Supplementary Files ........................................................................................................................................................................... 20

Figures ............................................................................................................................................................................................ 21
Figure 1 ....................................................................................................................................................................................... 22
Figure 2 ....................................................................................................................................................................................... 23
Figure 3 ....................................................................................................................................................................................... 24
Figure 4 ....................................................................................................................................................................................... 25

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 2/25



JMIR Preprints Wagnew et al

Does a phone text message improve focused antenatal care visit
and skill birth attendance in low and middle income countries? A
systematic review and meta-analysis of randomized clinical trials

Fasil Wagnew1, Getenet Ayalew Dessie12, Animut Ayalew Alebel3, Henok Teshome Mulugeta4, Amanuel Abajobir
Alemu5

1 Debremarkos, , , Addis Abeba, Ethiopia.
2 Debre Markos, , , Debre Markos, Ethiopia.
3 Debre Markos University, , , Debre Markos, Ethiopia.
4 Debremarkos university, , , Debre Markos, Ethiopia.
5 Queens land University, , , Queens land, Australia.

Corresponding Author:
Fasil Wagnew,
Debremarkos
Debre Markos
Addis Abeba
Ethiopia
Phone: 251 918057206
Email: fasilw.n@gmail.com

Abstract

Background: Background: Missed appointments are a major cause of inefficiency in healthcare delivery. MHealth has been
projected as a possible solution to support women during pregnancy, birth and puerperium period, to increase the uptake of
essential maternal services.

Objective: This systematic review and meta-analysis study was aimed to determine the effectiveness of phone text messaging on
Focused Antenatal Care (FANC) visits and skilled birth attendance in Low and Middle Income Countries (LMICs).

Methods: We searched a broad body of literature from electronic databases–Cochrane review, PsycINFO, PubMed and Google
Scholar to offer comprehensive evidence on the role of phone text messaging on FANC visits and skilled birth attendance. We
extracted data from only randomized clinical trials (RCTs). Meta-analyses were conducted using random-effects models with
inverse variance method in Review Manager (RevMan) computer software. Qualities of the included studies were determined by
GRADEpro, and risk of bias was assessed using Cochrane Collaboration risk of bias tool.

Results: Result: Of the 1,224 non-duplicated articles screened, only 7 RCT studies met eligibility criteria and included in this
synthesis. On aggregate, there were statistically significant associations in experimental group in that pregnant mothers who
received text messaging had a 74% increase in FANC visits (OR = 2.74 (95% CI: 1.41, 5.32) and 82% in skilled birth attendance
(OR = 1.82 (95% CI: 1.33, 2.49). The overall qualities of included studies were moderate, and had low risk of bias.

Conclusions: Conclusion: Phone text messaging has positive effects for the uptake of FANC visits and skill birth attendance in
LMICs. A short messaging service targeting pregnant woman is an invaluable, affordable intervention to improve maternal
healthcare seeking behaviors.

ClinicalTrial: Not applicable
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Abstract
Background: This  systematic  review  and  meta-analysis  study  was  aimed  to  determine  the
effectiveness of phone text messaging on Focused Antenatal Care (FANC) visits and skilled birth
attendance in Low and Middle Income Countries (LMICs). 
Methods: We  searched  a  broad  body  of  literature  from  electronic  databases–Cochrane  review,
PsycINFO, PubMed and Google Scholar to offer comprehensive evidence on the role of phone text
messaging on FANC visits and skilled birth attendance. We extracted data from only randomized
clinical  trials  (RCTs).  Meta-analyses  were  conducted  using  random-effects  models  with  inverse
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variance method in Review Manager (RevMan) computer software. Qualities of the included studies
were determined by GRADEpro, and risk of bias was assessed using Cochrane Collaboration risk of
bias tool.
Result: Of the 1,224 non-duplicated articles screened, only 7 RCT studies met eligibility criteria and
included  in  this  synthesis.  On  aggregate,  there  were  statistically  significant  associations  in
experimental group in that pregnant mothers who received text messaging had a 74% increase in
FANC visits (OR = 2.74 (95% CI: 1.41, 5.32) and 82% in skilled birth attendance (OR = 1.82 (95%
CI: 1.33, 2.49). The overall qualities of included studies were moderate, and had low risk of bias.
Conclusion: Phone text messaging has positive effects for the uptake of FANC visits and skill birth
attendance  in  LMICs.  A short  messaging  service  targeting  pregnant  woman  is an  invaluable,
affordable intervention to improve maternal healthcare seeking behaviors.

Plain english summary 

Missed appointments are a major cause of inefficiency in healthcare delivery.  MHealth has been
projected as a possible solution to support women during pregnancy, birth and puerperium period, to
increase the uptake of essential maternal services. This study was determine the impact of phone text
messaging on FANC visits and skilled birth attendance in LMICs. 
A broad  range  of  databases published  between  2008–2017–Cochrane,  CINAHAL,  PsycINFO,
PubMed, Web of Science and Google scholar–were used to search relevant literature. Based on  a
priori set criteria, only 7 RCTs relevant to this study were systematically reviewed. Two reviewers
separately  extracted  the  required  information  from  the  relevant  articles. Meta-analyses  were
conducted using random-effects models with inverse variance method in Review Manager (RevMan)
computer software. 
On aggregate, there were statistically significant associations in experimental groups in that pregnant
mothers who received text messaging had a 74% increase in FANC visits (OR = 2.74 (95% CI: 1.41,
5.32) and 82% in skilled birth attendance (OR = 1.82 (95% CI: 1.33, 2.49). The overall qualities of
included studies were moderate, and had low risk of bias.
In conclusion; Phone text messaging has positive effects for the uptake of FANC visits and skill birth
attendance in LMICs.
Keywords: MHealth , phone text messaging, FANC, LMICs, systematic review and meta-analysis

Background
Despite ongoing efforts to improve maternal and child health in developing countries, mortality rates
still remain high, with 1 in 160 lifetime risk of maternal mortality in developing regions as compared
to 1 in 3,700 for women living in developed regions  [1].  Limited access to preventive maternal
health services, poor administration, limited logistic and technical ability, insufficient financial assets
and scarcity of skilled health personnel’s are some of the reasons for this disparity [2].
The three essential interventions with proven role to reduce maternal mortality include antenatal care
(ANC) (during pregnancy), skilled birth attendances during Intrapartum (labour and delivery) and
the  postpartum  periods  (follow-up  after  delivery)  [3].  Indeed,  studies  in  Tanzania  and
Ethiopia have confirmed the capacity of focused ANC (FANC) and postnatal care
(PNC) provision to  mitigate maternal  mortality  [5-7].  Data  from Demographic  and
Health Surveys (DHS), however,  reported that two-thirds of women deliver without skilled birth
attendance, only 13% having received a postnatal check-up within 48 hours in 23 African countries
[4]. In addition, only nearly half pregnant women, in low and middle-income countries (LMICs),
attend the World Health Organization (WHO) recommended level of at least four ANC visits (i.e.,
FANC) [8].
On the  other  hand,  there  is  a  rapid  increase  in  mobile  phone coverage  in  developing countries
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bringing  up  a  new unprecedented  opportunities  for  broadcasting  health  information  to  large
population  at  a  low  price  [10-12]. Nonetheless,  missed  appointments  are  a  major  cause  of
inefficiency in healthcare delivery. The field of mHealth, or mobile health, has been projected as a
possible  solution  to  many of  the  problems in  LMICs in  tackling  workforce  scarcity  and  health
education opacity, as well as, mHealth has been implemented for record keeping or data recording in
general [13].
One of the vital areas tackled by mHealth interventions is the support of women during pregnancy,
birth and puerperium period to reduce maternal and child mortality [15]. Prior studies including one
systematic review have revealed that text messaging may be  capable and effective tool to provide
support, offer messages and remind appointments to women during prenatal and postpartum periods
[16-19]. Nonetheless, to our knowledge, none of these studies explored a meta-analysis to confirm
the impact of  mHealth on FANC visits and skill birth attendance. Thus, the evidence base is still
unclear and inconclusive.  This systematic  review and meta-analysis  was aimed to determine the
effectiveness of phone text message on FANC visits and skilled birth attendance in LMICs.

Methods
Search methods for identification of studies
A broad  range  of  databases published  between  2008–2017–Cochrane,  CINAHAL,  PsycINFO,
PubMed, Web of Science and Google scholar–were used to search relevant literature. The search was
extended to high quality studies by retrieving from the reference lists of included studies. The search
strategy used the combination of the following keyterms: “mHealth” “mobile phone*”,”SMS”, “text
message”, “telemedicine*”,  AND “pregnancy”, “maternal health”, “prenatal Care” AND “LMICs”.
Searches were done by two reviewers (FW and GD) independently and any conflicts were resolved
by discussion, and third author (HM) was consulted whenever appropriate.
Types of studies
To  come  up  with  robust  evidence,  we  considered  studies  with  only  randomized  controlled
comparison groups  that  determined the  role  of  phone text  messaging for  pregnant  mothers.  We
excluded before and after interventions and other types of observational study designs.
Types of participants
All pregnant women in LMICs who attended ANC visit(s) in all settings (i.e. primary care settings
(services in primary health care), outpatient settings (outpatient clinics), community settings (public
health services) and hospital settings).
Types of interventions
Interventions that use SMS (text messaging) as reminders for a scheduled health appointment(s)
were included.  We excluded appointment reminders provided for other services, for example, for
socialization purposes. 
Types of outcome measures
Primary outcome: the effect of mobile phone texting message service on FANC visits.
Secondary  outcome:  the  effect  of  mobile  phone  texting  message  service  on  the  skilled  birth
attendance.  Primary and secondary outcomes were considered based on their  natural  order  (i.e.,
FANC visits for pregnancy, and then for delivery).

Data extraction 
The data extraction format was constructed and pilot-tested with a subset of eligible studies, and then
summarized using a table. Two reviewers (FW, GD) separately extracted the required information
from the  relevant  articles.  Further  information  was request  from primary  authors  through email
(whenever  indicated).  Discrepancies  were  resolved  by  consensus,  whenever  appropriate.  The
following study characteristics were extracted: author’s name, year of publication, country of study,
participant characteristics, study design, types of interventions and main findings. For dichotomous
data, we extracted the number of participants with outcome of interest and total sample size. 
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Quality of evidence
The overall quality of evidence was evaluated using the Grades of Recommendation, Assessment,
Development and Evaluation (GRADE) methods  [20]. GRADE profiler was used to compute the
evidence profile and categorize the quality of evidence. The quality of evidence was classified as: (1)
high quality (further research is extremely unlikely to change the credibility of the pooled results);
(2) moderate quality (further research is likely to influence the credibility of pooled results and may
change the estimate); (3) low quality (further research is extremely likely to influence the credibility
of pooled results and likely to change the estimate); and (4) very low quality (the pooled results have
extreme uncertainty) [20]. 
Assessment of risk of bias
Two authors (FW, GD) evaluated the risk of bias of the included studies using
Cochrane  Collaboration  tool.  Methodological  quality  of  each  study  was  appraised  by
retrieving  information  on  five  components  related  to  the  design,  execution  and  reporting  of
randomized trials: randomization technique, allocation concealment, blinding, manner of handling
withdrawals and comparability of randomized groups, with respect to baseline characteristics  [21].
Studies were considered to have a low risk of bias when all key aspects were assessed and found to
be at low risk for bias [21]. Consistent discussion was in place to settle any controversial idea,
or a third author was used as a mediator.
Data synthesis and analysis
The characteristics of the 7 included RCTs were summarized and presented in a descriptive table.
The extracted data were entered in to Microsoft Excel spreadsheet and then exported to REVMAN
version 5.3 software for meta-analysis.  Pooled effects odds ratio (OR) and its corresponding 95%
confidence interval  (CI) was estimated by using the inverse-variance   method of  random-effects
model [22]. Funnel plot and egger test were used to test for publication bias. Heterogeneity between
studies was assessed by calculating the I2 statistic and its corresponding 95% CI using RevMan
version  5.3  [23].  To verify  the  results,  two researchers  independently  computed  main  statistical
analysis and checked for consistency.

Results
Characteristics of the included studies
The search strategy identified 1,453 articles. Of these, 1,119 articles and 229 articles were excluded
due  to  irrelevant  topics  and  duplication,  respectively.  Thirty-three  full  text  articles  were  further
screened. Of these, 26 were excluded for 7 articles were systematic reviews on other related topics
[24-30], 14 were non-controlled clinical trials  [31-44], and 5 RCTs reported different outcomes of
interest [45-49]. Based on a priori set criteria, only 7 RCTs relevant to this study were systematically
reviewed (Figure 1). A Meta analysis was done from 4RCTs that specifically determined the effect of
phone text messaging on FANC visits and skill birth attendance. Three of the remaining RCT studies
those that did not reported quantitative data and just only described the findings qualitatively, were
included and narrated to augment the pooled estimates (Table 1).  
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Figure 1: Flow chart describing selection of studies for a systematic review and meta-analysis of the
effect of phone text messaging on FANC visits and skilled birth attendance among pregnant women
in LMICs. 

Table  1:  Descriptive  review of  RCT relevant  studies  on  the  effect  of  phone text  messaging on
pregnant women’s health care services uptake.

Authors Count
ry 

particip
ants

Mhealth Interventions outcome Main Finding
Experimental
group

Control
Group

Jareethum
et al.
2008[53]

Pregnant
women  /
Size:
Intervent
ion:  32,
Control:
29

text
messaging:  twice
weekly

routine  ANC
and advice

Maternal
satisfaction

Satisfaction
scores of
antenatal  and
perinatal
periods  were
significantly
higher  in  the
study group
compared  to  the
control

Lund  et
al.,2012[5
1]

Zanzib
ar:

Intervens
ion;1311
Control;
1239

Mobile  phone  text-
message and
voucher component.

routine ANC
and advice

Primary
outcome:
skilled
attendance  at
delivery

The mobile phone
intervention
significantly
Increased  skilled
delivery
attendance among
pregnant women.

T.Fedha,2
014[54]

Kenya Intervens
ion:191

reminded  every
fortnightly  of  the

Allowed to
continue with

Primary
outcome  :

mobile  telephone
service  for
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Control:
206

next  visit  to  the
clinic  and  given
advice on pregnancy
updates and advice

routine
clinics with
no mobile
advice or
updates
support

FANC
Secondary
outcome:
skill  birth
attendance

pregnant  mother
enhance  maternal
health  care  ANC
visits  and  skill
birth attendance

Lau  et
al.
2014[55]

South
Africa

Size:
Intervent
ion: 102,
Control:
104

text
messaging: staggered
according  to  the
week of
pregnancy

routine  ANC
and advice

To  compare
the  control
and
intervention
group’s
knowledge

No  statistically
significant
difference  in
score in any of
the  9  questions
between the
intervention  and
control

Lund  et
al.,2014[5
2]

Zanzib
ar:

Intervens
ion;1311
Control;
1239

Mobile  phone  text-
message and
voucher component.

routine ANC
and advice 

Primary
outcome:
FANC visits 
-secondary
outcome:
tetanus
vaccination,
other
preventive
services  for
malaria, etc.

In the
Intervention
group 44% of the
women  received
four  or  more
antenatal  care
visits  versus 31%
in  the  control
group.

    Atnaf
u,
2017[56
][28]

 Size;
Interve
ntion:
1,080, 
Control
: 1,080

 SMS  based
mobile  phone
intervention  in
most  of  the
selected  MCH
service
indicators

No phone text
messaging 

role  of
mobile
phone
SMS  MCH
outcomes

 The
proportion  of
mothers
receiving
more  than
four  ANC
visits
increased
significantly in
both
intervention
woredas. 

Bangal
VB  et
al.2017[5
0]

India Intervent
ion: 200
Control:
200

 Mobile phone calls,
as  reminders  about
next  visit  and  text
messages (SMS)

 
 Control
group:
women
received
routine  ANC
and advice as
per  hospital
protocol.

 percentage of 
pregnant 
women 
coming for 
FANC, 
 percentage
of
institutional
delivery  and
postnatal
check-ups.

 Mobile  phone
intervention
significantly
increased  the
percentage  of
women  receiving
the recommended
four  antenatal
visits  and
received
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preventive  health
services.

Characteristics of the included studies
RCTs at clinic- and community-levels on phone text message service for pregnant mothers were
included.  Studies those explicitly addressed the effect of mHealth interventions on FANC visits and
skilled birth attendance, and reported that the mobile phone interventions increase FANC visits (> 4
visits) and skilled birth attendance at delivery were conducted in India [50], Zanzibar [51, 52] and
Kenya [27]. Study done by Asfaw, a community-based randomized controlled trial, reported that the
proportion of mothers receiving phone text message were more likely to receive
FANC  as  compared  to  no  interventions  group.  The  range  of  study  participates
(intervention group) was from 32 [53] to 1311 [51]. Study characteristics and primary outcomes of
reviewed articles were summarized in Table 1 finally; a meta-analysis was done using 3
RCTs studies. 

Pooled effect of phone text messaging on FANC
Three out of the 7 included studies assessed the impact of phone text messaging on FANC visits (as a
primary outcome), and the other 3 included studies assessed the impact of phone text messaging on
skilled birth attendance at  delivery (as a secondary outcome).  A total  of 3,345 participants were
included  in  the  meta-analysis  (Figure  2).  On  aggregate,  there  were  statistically  significant
associations in experimental groups in that pregnant mothers who received text messaging had a 74%
increase in FANC visits (OR = 2.74 (95% CI: 1.41, 5.32) and 82% in skilled birth attendance (OR =
1.82 (95% CI: 1.33, 2.49). The overall qualities of included studies were moderate, and had  low
risk of bias (Figures 3 and 4).

Figure 2: Forest plot of the 7 RCT studies that quantitatively assessed the effect of mobile phone

messaging on maternal healthcare services uptake during pregnancy and at birth. 
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Figure 3: Risk of bias graph: review authors' judgments about each risk of bias item presented as

percentages across all included studies.

Figure  4: Risk of bias summary: review authors' judgments about each risk of bias item for each

included study.

Quality of evidence
Evidence on the level  of  quality  was evaluated by using GRADE pro criteria,  which gave as a
moderate level of quality (Table 2).
Table 2: GRADEpro level of quality evidences assessment

 

Certainty assessment № of patients Effect

Certainty№ of
studie

s

Study
design

Risk of
bias

Inconsisten
cy

Indirectne
ss

Imprecisio
n

Other
consideratio

ns

phone
text

messagin
g

no
interventio

ns

Relativ
e

(95%
CI)

Absolut
e

(95%
CI)

FANC visit (assessed with: OR)
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Certainty assessment № of patients Effect

Certainty№ of
studie

s

Study
design

Risk of
bias

Inconsisten
cy

Indirectne
ss

Imprecisio
n

Other
consideratio

ns

phone
text

messagin
g

no
interventio

ns

Relativ
e

(95%
CI)

Absolut
e

(95%
CI)

3 Randomiz
ed trials 

not
seriou
s 

not serious serious not
serious 

none 866/1702
(50.9%) 

598/1643
(36.4%) 

OR --
(1.41

to
5.35) 

-- per
1,000
(from

83
more to

390
more) 

⨁⨁⨁◯
MODERAT

E 

Skilled birth Attendance(assessed with: OR)

3 Randomiz
ed trials 

not
seriou
s 

not serious serious not
serious 

none 947/1675
(56.5%) 

731/1607
(45.5%) 

OR --
(0.80

to
2.78) 

-- per
1,000
(from

55
fewer to

244
more) 

⨁⨁⨁◯
MODERAT

E 

CI: Confidence interval; OR: Odds ratio

Discussion
Mobile phone services, especially in certain population groups such as teenage girls and pregnant
women  in  remote  areas,  have  facilitated  access  to  some  healthcare  services.  That  said,  SMS
messaging  has  used  as  an  appointment  reminder  and  provides  basic  health  information  [57]
throughout  pregnancy and perinatal  period. This  meta-analysis  detected  a  statistically  significant
improvement  for  FANC  visits  among  pregnant  mothers  who  had  received  text  messaging  as
compared to their counterparts. This finding is in keeping with a systematic review done in Ethiopia
that  also  showed  that mHealth tools  are  handy  to  influence  maternal  and  child  health  services
utilization by enhancing ANC/PNC attendances and delivery in  health  institutions [24].  Another
systematic review done by Feroz (2017) [26] that reported mHealth interventions, particularly those
delivered through SMS, were associated with improved utilization of preventive maternal healthcare
services  including  uptake  of  recommended  ANC and  PNC services. This  study also  detected  a
significant difference between intervention and control groups of pregnant mothers who received text
messaging and the likelihood of attending delivery by skilled health personnel as compared to those
who  did  not  receive  text  messaging.  Consistently,  a  systematic  review  done  by  Colaci  (2017)
reported that phone text offered an opportunity to enhance acceptability of prenatal and obstetric care
including skilled birth attendance  [25]. This is because phone text messaging interventions (e.g.,
reminders, feedback, etc.) can improve self-efficacy, enhance provision of social support and create
peer-to-peer networks. It may also improve health-seeking behaviors [58, 59]. 
Although  few  studies  [53,  55,  56] were  not  included  in  the  meta-analysis  because  of  unclear
evidence  and  inconsistent  results,  those  studies  vigorously  assessed  and  reported  that  mHealth
intervention can enhance client behavioral change and mental satisfaction. This could increase the
intake of maternal healthcare services such as ANC, skilled birth attendance at delivery and PNC.
Interestingly, the quality of evidence was moderate, suggesting the observed effect was close to true
effect,  and  that  there  was  non-significant  publication  bias.  The  present  study  differs  from  the
previous studies in that the eligible criteria were more rigorous, emphasizing only on randomized
controlled  trials,  a  meta-analysis,  and  included  a  quality  assessment  of  the  included  literature.
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Overall, the findings were robust and point the integration of mHealth interventions into the existing
healthcare delivery system to mitigate maternal and child mortality through increasing the uptake of
essential health services. 
Nonetheless,  some  of  important  limitations  included  the  inclusion  of  studies  published  only  in
English  (language  bias)  and  exclusion  of  studies  from high  income countries  may  compromise
representativeness. 

Conclusion
Phone text messaging was significantly associated with FANC visits and skilled birth attendance.
Phone text messaging has positive effects for the uptake of FANC visits and skill birth attendance in
LMICs.  SMS targeting  pregnant  women  is  an  invaluable,  affordable  intervention  to  improve
maternal healthcare seeking behaviors.
List of Abrevassion
FANC              Focused Antenatal Care
LMICs             Low and Middle Income Countries
PNC                Postnatal Care
RCT                Randomized Clinical Trial
SMS                Short Message Service
WHO               World Health Organization

Declarations

Ethics approval and consent to participate

Not applicable 
Consent for publication

Not applicable

Availability of data and material

PRISMA checklist

Competing interests

The authors have declared that they have no competing interests.

Funding 

Not applicable.  

Authors’ contribution

FW: conception of the research idea, study design, data collection, analysis and interpretation, and

manuscript write-up.  GD,AA,HM and AAA: data analysis and interpretation and supervision. All

authors have read and approved the final manuscript. 

Acknowledgment

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 15/25



JMIR Preprints Wagnew et al

The authors would like to acknowledge the Debre Markos University library for providing us with a
wide range of available online databases.   

REFERENCES

1. World  Health  Organization:  Trends  in  Maternal  Mortality:  1990  to  2013,  WHO,
http://www.who.int/reproductivehealth/ publications/monitoring/maternal-mortality-
2013/en/. 2014.

2. Bazile  J,  Rigodon  J,  Berman  L,  Boulanger  VM,  Maistrellis  E,  Kausiwa  P,  Yamin  AE:
Intergenerational  impacts  of  maternal  mortality:  Qualitative  findings  from  rural
Malawi. Reproductive health 2015, 12(1):S1.

3. Mbuagbaw LC, Gofin R:  A new measurement for optimal antenatal care: determinants
and outcomes in Cameroon. Maternal and Child Health Journal 2011, 15(8):1427-1434.

4. Warren C, Daly P, Toure L, Mongi P: Postnatal care. Opportunities for Africa‟ s Newborns
Cape Town, South Africa: Partnership for Maternal, Newborn and Child Health 2006:79-90.

5. Langlois ÉV, Miszkurka M, Zunzunegui MV, Ghaffar A, Ziegler D, Karp I:  Inequities in
postnatal  care  in  low-and  middle-income  countries:  a  systematic  review  and  meta-
analysis. Bulletin of the World Health Organization 2015, 93:259-270G.

6. Mrisho  M,  Obrist  B,  Schellenberg  JA,  Haws  RA,  Mushi  AK,  Mshinda  H,  Tanner  M,
Schellenberg D: The use of antenatal and postnatal care: perspectives and experiences of
women  and  health  care  providers  in  rural  southern  Tanzania.  BMC  pregnancy  and
childbirth 2009, 9(1):10.

7. Regassa  N:  Antenatal  and  postnatal  care  service  utilization  in  southern  Ethiopia:  a
population-based study. African health sciences 2011, 11(3).

8. World  Health  Organization  (WHO):  Antenatal  Care:  Situation,  World  Health
Organization,  Geneva,  Switzerland  http://  www.who.int/gho/maternal
health/reproductive health/antenatal care text/en/. 2012.

9. ITU: World  Telecommunications/ICT  Indicators  database  (2014)  m-Powering
development initiative: A report by the m-Powering Development Initiative Advisory
Board. . 2015.

10. Lester  RT,  Ritvo P,  Mills  EJ,  Kariri  A,  Karanja S,  Chung MH, Jack W,  Habyarimana J,
Sadatsafavi  M,  Najafzadeh  M:  Effects  of  a  mobile  phone  short  message  service  on
antiretroviral treatment adherence in Kenya (WelTel Kenya1): a randomised trial. The
Lancet 2010, 376(9755):1838-1845.

11. Patrick  K,  Griswold  WG, Raab F,  Intille  SS:  Health and the  mobile  phone.  American
journal of preventive medicine 2008, 35(2):177-181.

12. GSMA: African Mobile Observatory Driving economic and social development through
mobile services. . 2011.

13. World Health Organization (WHO):  mHealth: New Horizons forHealth throughMobile
Technologies: Second Global Survey on eHealth,WHO, Geneva, Switzerland. 2011.

14. H O: Royal Tropical Institute Amsterdam. mHealth and eHealth, innovations in public
health and SRHR: state of evidence, opportunities and challenges. Amsterdam. 2013.

15. Qiang CZ, Yamamichi M, Hausman V, Altman D, Unit I: Mobile applications for the health
sector. Washington: World Bank 2011, 2.

16. Armstrong  AW,  Watson  AJ,  Makredes  M,  Frangos  JE,  Kimball  AB,  Kvedar  JC:  Text-
message  reminders  to  improve  sunscreen  use:  a  randomized,  controlled  trial  using
electronic monitoring. Archives of dermatology 2009, 145(11):1230-1236.

17. Chen Z-w, Fang L-z, Chen L-y, Dai H-l: Comparison of an SMS text messaging and phone
reminder to improve attendance at a health promotion center: a randomized controlled

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 16/25



JMIR Preprints Wagnew et al

trial. Journal of Zhejiang University Science B 2008, 9(1):34-38.
18. Cole-Lewis  H,  Kershaw  T:  Text  messaging  as  a  tool  for  behavior  change  in  disease

prevention and management. Epidemiologic reviews 2010, 32(1):56-69.
19. Leong KC, Chen WS, Leong KW, Mastura I, Mimi O, Sheikh MA, Zailinawati AH, Ng CJ,

Phua KL, Teng CL: The use of text messaging to improve attendance in primary care: a
randomized controlled trial. Family practice 2006, 23(6):699-705.

20. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, Schünemann HJ:
Rating quality of evidence and strength of recommendations: GRADE: an emerging
consensus on rating quality of evidence and strength of recommendations. BMJ: British
Medical Journal 2008, 336(7650):924.

21. Jüni P, Altman DG, Egger M: Systematic reviews in health care: assessing the quality of
controlled clinical trials. BMJ: British Medical Journal 2001, 323(7303):42.

22. Higgins  J,  Thompson  SG,  Spiegelhalter  DJ:  A re‐evaluation  of  random‐effects  meta‐
analysis.  Journal  of  the  Royal  Statistical  Society:  Series  A (Statistics  in  Society)  2009,
172(1):137-159.

23. Higgins  JP,  Thompson  SG,  Deeks  JJ,  Altman  DG:  Measuring  inconsistency  in  meta-
analyses. BMJ: British Medical Journal 2003, 327(7414):557.

24. Atnafu A, Bisrat A, Kifle M, Taye B, Debebe T: Mobile health (mHealth) intervention in
maternal and child health care: Evidence from resource-constrained settings: A review.
The Ethiopian Journal of Health Development (EJHD) 2016, 29(3).

25. Colaci  D,  Chaudhri  S,  Vasan  A:  mHealth  Interventions  in  Low-Income  Countries  to
Address Maternal Health: A Systematic Review. Annals of global health 2016, 82(5):922-
935.

26. Feroz A, Perveen S, Aftab W: Role of mHealth applications for improving antenatal and
postnatal care in low and middle income countries: a systematic review.  BMC health
services research 2017, 17(1):704.

27. Mbuagbaw L, Medley N, Darzi A, Richardson M, Habiba Garga K, Ongolo-Zogo P: Health
system and community level interventions for improving antenatal care coverage and
health outcomes. Cochrane database Syst Rev 2015, 12(12).

28. Sondaal SFV, Browne JL, Amoakoh-Coleman M, Borgstein A, Miltenburg AS, Verwijs M,
Klipstein-Grobusch  K:  Assessing  the  effect  of  mHealth  interventions  in  improving
maternal and neonatal care in low-and middle-income countries: a systematic review.
PloS one 2016, 11(5):e0154664.

29. Watterson JL, Walsh J, Madeka I:  Using mHealth to improve usage of antenatal care,
postnatal  care,  and  immunization:  A  systematic  review  of  the  literature.  BioMed
research international 2015, 2015.

30. Amoakoh-Coleman M, Borgstein AB-J, Sondaal SF, Grobbee DE, Miltenburg AS, Verwijs
M, Ansah EK, Browne JL, Klipstein-Grobusch K: Effectiveness of mHealth interventions
targeting  health  care  workers  to  improve  pregnancy  outcomes  in  low-and  middle-
income countries: a systematic review. Journal of medical Internet research 2016, 18(8).

31. Andreatta P, Debpuur D, Danquah A, Perosky J:  Using cell phones to collect postpartum
hemorrhage  outcome  data  in  rural  Ghana.  International  Journal  of  Gynecology  &
Obstetrics 2011, 113(2):148-151.

32. Datta  SS,  Ranganathan  P,  Sivakumar  KS:  A study  to  assess  the  feasibility  of  Text
Messaging Service in delivering maternal and child healthcare messages in a rural area
of Tamil Nadu, India. The Australasian medical journal 2014, 7(4):175.

33. Jalloh-Vos H OH, de Koning K, Jalloh AM et al.: Mobile health: Connecting managers,
service providers and clients in Bombali district, Sierra Leone. Amsterdam. 2014.

34. Kaewkungwal J, Singhasivanon P, Khamsiriwatchara A, Sawang S, Meankaew P, Wechsart
A: Application of smart phone in" Better Border Healthcare Program": a module for

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 17/25



JMIR Preprints Wagnew et al

mother and child care. BMC medical informatics and decision making 2010, 10(1):69.
35. Kuo M-C, Lu Y-C, Chang P: A newborn baby care support app and system for mHealth.

In:  NI 2012: Proceedings of the 11th International Congress on Nursing Informatics: 2012:
American Medical Informatics Association; 2012.

36. Oyeyemi SO, Wynn R:  Giving cell phones to pregnant women and improving services
may increase  primary  health  facility  utilization:  a  case–control  study of  a  Nigerian
project. Reproductive health 2014, 11(1):8.

37. P. P: India Vaccination Pilot Progress Report. Medic Mobile and Clif Bar. 2012.
38. Watkins SC, Robinson A, Dalious M, Initiative IiK:  Evaluation of the Information and

Communications Technology for Maternal, Newborn and Child Health Project Known
locally as ‘Chipatala Cha Pa Foni’(Health Center by Phone).  Balaka District, Malawi:
Invest in Knowledge Initiative 2013.

39. Labrique AB, Vasudevan L, Kochi E, Fabricant R, Mehl G: mHealth innovations as health
system strengthening tools: 12 common applications and a visual framework.  Global
health: science and practice 2013, 1(2):160-171.

40. Lee  S,  Chib  A,  Kim  J-N:  Midwives'  cell  phone  use  and  health  knowledge  in  rural
communities. Journal of health communication 2011, 16(9):1006-1023.

41. Little  A, Medhanyie A, Yebyo H, Spigt  M, Dinant  G-J,  Blanco R:  Meeting community
health worker needs for maternal health care service delivery using appropriate mobile
technologies in Ethiopia. PLoS One 2013, 8(10):e77563.

42. Lori JR, Munro ML, Boyd CJ, Andreatta P:  Cell phones to collect pregnancy data from
remote areas in Liberia. Journal of Nursing Scholarship 2012, 44(3):294-301.

43. Ngabo F, Nguimfack J, Nwaigwe F, Mugeni C, Muhoza D, Wilson DR, Kalach J, Gakuba R,
Karema C, Binagwaho A:  Designing and Implementing an Innovative SMS-based alert
system (RapidSMS-MCH) to monitor pregnancy and reduce maternal and child deaths
in Rwanda. The Pan African Medical Journal 2012, 13.

44. Tesfaye S, Barry D, Gobezayehu AG, Frew AH, Stover KE, Tessema H, Alamineh L, Sibley
LM: Improving coverage of postnatal care in rural Ethiopia using a community‐based,
collaborative quality improvement approach.  Journal  of  Midwifery & Women’s Health
2014, 59(s1).

45. Adanikin AI, Awoleke JO, Adeyiolu A:  Role of reminder by text message in enhancing
postnatal  clinic  attendance.  International  Journal  of  Gynecology  &  Obstetrics  2014,
126(2):179-180.

46. Khorshid MR, Afshari P, Abedi P: The effect of SMS messaging on the compliance with
iron supplementation among pregnant women in Iran: a randomized controlled trial.
Journal of telemedicine and telecare 2014, 20(4):201-206.

47. Ross R, Sawatphanit W, Suwansujarid T, Stidham AW, Drew BL, Creswell JW: The effect of
telephone support  on depressive  symptoms among HIV-infected pregnant women in
Thailand: an embedded mixed methods study.  Journal of the Association of Nurses in
AIDS Care 2013, 24(5):e13-e24.

48. Su Y, Yuan C, Zhou Z, Heitner J, Campbell B:  Impact of an SMS advice programme on
maternal and newborn health in rural China: study protocol for a quasi-randomised
controlled trial. BMJ open 2016, 6(8):e011016.

49. Tahir  NM,  Al-Sadat  N:  Does  telephone  lactation  counselling  improve  breastfeeding
practices?: A randomised controlled trial.  International journal of nursing studies  2013,
50(1):16-25.

50. Bangal VB, Borawake SK, Gavhane SP, Aher KH: Use of mobile phone for improvement
in maternal health: a randomized control trial.  International Journal of Reproduction,
Contraception, Obstetrics and Gynecology 2017, 6(12):5458-5463.

51. Lund S, Hemed M, Nielsen BB, Said A, Said K, Makungu M, Rasch V: Mobile phones as a

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 18/25



JMIR Preprints Wagnew et al

health communication tool  to improve skilled attendance at  delivery in Zanzibar:  a
cluster‐randomised  controlled  trial.  BJOG:  An  International  Journal  of  Obstetrics  &
Gynaecology 2012, 119(10):1256-1264.

52. Lund S, Nielsen BB, Hemed M, Boas IM, Said A, Said K, Makungu MH, Rasch V: Mobile
phones improve antenatal care attendance in Zanzibar: a cluster randomized controlled
trial. BMC pregnancy and childbirth 2014, 14(1):29.

53. Jareethum R, Titapant V, Tienthai C, Viboonchart S, Chuenwattana P, Chatchainoppakhun J:
Satisfaction  of  healthy  pregnant  women receiving  short  message  service  via  mobile
phone  for  prenatal  support:  A randomized  controlled  trial.  Medical  journal  of  the
Medical Association of Thailand 2008, 91(4):458.

54. Fedha T:  Impact of mobile telephone on maternal health service care: a case of Njoro
division. Open Journal of Preventive Medicine 2014, 4(05):365.

55. Lau  YK,  Cassidy  T,  Hacking D,  Brittain  K,  Haricharan  HJ,  Heap M:  Antenatal  health
promotion via short message service at a Midwife Obstetrics Unit in South Africa: a
mixed methods study. BMC pregnancy and childbirth 2014, 14(1):284.

56. Atnafu A, Otto K, Herbst CH:  The role of mHealth intervention on maternal and child
health  service  delivery:  findings  from  a  randomized  controlled  field  trial  in  rural
Ethiopia. MHealth 2017, 3.

57. Bos A, Hoogstraten J, Prahl-Andersen B:  Failed appointments in an orthodontic clinic.
American Journal of Orthodontics and Dentofacial Orthopedics 2005, 127(3):355-357.

58. Christakis  NA:  Social  networks  and  collateral  health  effects:  Have  been  ignored  in
medical care and clinical trials, but need to be studied.  BMJ: British Medical Journal
2004, 329(7459):184.

59. Cobb S: Social support as a moderator of life stress. Psychosomatic medicine 1976.

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 19/25



JMIR Preprints Wagnew et al

Supplementary Files

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 20/25



JMIR Preprints Wagnew et al

Figures

https://preprints.jmir.org/preprint/10325 [unpublished, non-peer-reviewed preprint]

Page 21/25



JMIR Preprints Wagnew et al

Figure 1. Flow chart describing selection of studies for a systematic review and meta-analysis of the effect of phone text
messaging on FANC visits and skilled birth attendance among pregnant women in LMICs.
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Figure 2. Forest plot of the 7 RCT studies that quantitatively assessed the effect of mobile phone messaging on maternal
healthcare services uptake during pregnancy and at birth.
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Figure 3. Risk of bias graph: review authors' judgments about each risk of bias item presented as percentages across all included
studies.
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Figure 4. Risk of bias summary: review authors' judgments about each risk of bias item for each included study.
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