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Abstract

Background: Mobile phone appsfor health promotion have expanded in many low- and middle-income countries. Afghanistan,
with high maternal and newborn morbidity and mortality rates, a fragile health infrastructure, and high levels of mobile phone
ownership, isan ideal setting to examine the utility of such programs. We adapted messages of the Mobile Alliance for Maternal
Action (MAMA) program, which was designed to promote healthy behaviors during pregnancy and a newborn’s first year of
life, to the Afghan context. We then piloted and assessed the program in the provinces of Kabul, Herat, Kandahar, and Balkh.

Objective: The aim of this study was to assess the feasibility and acceptability of the MAMA pilot program, and to examine
changes in reported maternal, newborn, and child health (MNCH) knowledge and attitudes among participants from baseline to
follow up.

Methods: We conducted a single-group study with data collected within 10 weeks of enrollment, and data collection was
repeated approximately 6 months later. Data were collected through face-to-face interviews using structured questionnaires.
Eligible participants included pregnant women who had registered to receive fully automated mobile health messages and their
husbands. A ssessment questionnaires queried sociodemographic details; knowledge, attitudes, and health care-seeking practices,
and intervention experience and acceptability at follow up. The number of messages received by a given phone number was
extracted from the program database. We descriptively analyzed the feasibility and acceptability data and compared the change
in MNCH knowledge between baseline and follow-up measures using the McNemar Chi square test.

Results: Overall, 895 women were enrolled in the MAMA program. Data from 453/625 women (72.5% of the pretest sample)
who received voice (n=302) or text (n=151) messages, and 276/427 men (64.6% of the pretest sample) who received voice (n=185)
or text (n=91) messages contributing data at both time points were analyzed. At follow up, 699/729 (95.9%) participants were
still enrolledinthe MAMA program; voice message and SM S text messaging subscribersreceived 43 and 69 messages on average
over the 6-month period, respectively. Participants who were voice message subscribers and femal e participants more commonly
reported missing messages compared with the text message subscribers and men; predominant reasons for missed messages were
the subscribers being busy with chores or not having their shared phone with them. Over 90% of men and women reported
experiencing benefits from the program, mainly increased knowledge, and 226/453 (49.9%) of the female participants reported
referring someone else to the program. Most of the participants (377/453, 83.2% women and 258/276, 93.5% men) believed it
was beneficial to include husbands in the program. Joint decision making regarding maternal and child health care increased
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overal. The proportions of participants with correct knowledge significantly increased for all but one MNCH measure at follow

up.

Conclusions: Thisassessment indicatesthat the pilot MAMA program is feasible and acceptable in the Afghan context. Further
research should be conducted to determine whether program participation leadsto improved MNCH knowledge, health practices,
and health service utilization in this fragile setting prior to larger scale up.

(JMIR Mhealth Uhealth 2020;8(7):€17535) doi: 10.2196/17535
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Introduction

Afghanistan has one of the highest maternal, newborn, and child
mortality rates among Asian countries [1] and faces important
challenges to improving these and other health indicators [2].
Despite substantial investment in training and deploying large
numbers of health workers, there is uneven geographic and
socioeconomic coverage of essential interventions in the
country, including antenatal care, skilled birth attendance,
immuni zation, and family planning [3]. Uptake of these services,
where available, is aso suboptimal. Only 18% of women had
at least 4 antenatal care visits and 51% reported skilled birth
attendance at their last delivery in the 2015 Demographic and
Health Survey [4]. A 2013 survey found that 51% of children
aged 12-23 months were fully immunized based on
Afghanistan’s national immunization schedule[5]. Additionally,
the contraceptive prevalence rate has stagnated at approximately
20% since 2010 [3,4].

Among the factors associated with low uptake of essential
maternal, newborn, and child health (MNCH) interventions are
illiteracy and lack of education [6]. Maternal and infant
morbidity and mortality rates are disproportionately higher
among rura populations, which have lower literacy levels and
arelesslikely to access health services or to be reached by health
messaging through mass media or health providers [4,7,8].
Women's access to health services is also hampered by
traditional social norms, which position men as the primary
hedlth decision makersand limit women’sfreedom of movement
[9,10]. Health decision making occurs within the family
structure with men, and sometimes older women such as
mothers-in-law, serving as gatekeepers who determine when
and where health services for pregnant women and infants are
sought [5,11-13].

Within Afghanistan, mobile phone ownership and use have
expanded markedly in the last decade, creating a potential
channel to reach women and their families with health
information. In arecent nationally representative survey, 91%
of households reported owning a mobile phone [14]. Mobile
phone ownership is higher among men compared to women;
however, a 2012 cross-sectiona survey found that 80% of
women reported routinely using a mobile phone [15], and
evidence suggests that their phone use is increasing. A 2015
cross-sectional survey in Nangarhar province found that 92%
of women routinely used mobile phones [16]. Mobile
phone-based programming for various health education
purposes has been documented globally with mixed success;
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however, to date, there is no literature on the use of such
programs in Afghanistan. Short message service (SMS) text
messaging recommendati ons and appoi ntment reminders during
preghancy have been positively received and were shown to
improve antenatal and postnatal care attendance in other low-
and middle- income countries[17-20]; recorded voice messages
in addition to, or in place of, SMS text messaging enable low
literacy populationsto access health information [21]. The 2019
World Health Organization guideline “Recommendations for
digita interventions for health system strengthening”
recommends targeted client communications through digital
channels, including mobile phone messages, to promote
reproductive, maternal, and newborn health [22].

The Mobile Alliance for Maternal Action (MAMA) program
was launched in 2012 as a public-private partnership to scale
up an evidence-based mobile health (mHealth) program that is
already being used in two countries [23]. With support from
Baby Center, Johnson & Johnson, the United States Agency for
International Development (USAID), the mHealth Alliance,
and the United Nations Foundation [23-25], MAMA
implemented its mHealth approach focused on age- and
stage-based messaging directed toward pregnant women and
their family membersin Bangladesh [24,25], India, South Africa
[26], and Nigeria. The MAMA program relays essential MNCH
messages promoting healthy practices and care-seeking for
pregnant women and their infants up to 12 months of age [23].
These messages are available for adaptation and use through
an application processto interested groupsin different countries.
Countries employing the program have developed
context-appropriate business models and message delivery
channels, and have also identified and targeted subpopulations
for program promotion [23].

Inthis study, we assessed a pil ot implementation of the MAMA
program infour provinces of Afghanistan to determinewhether
it was feasible and acceptable to Afghan users, and whether
usersreport changesin MNCH attitudes, health decision making,
and knowledge of key MNCH concepts. The data from this
assessment will guide program refinement, and are intended to
improve program use and potential effectiveness at scale up in
Afghanistan and adaptation in similar contexts.

Methods

Study Design

We conducted a single-group, baseline/follow-up study to assess
the feasibility, acceptability, and potential effect of the MAMA
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programon MNCH knowledge. The MAMA pilot programwas
implemented in 80 health post catchment areas in the Balkh,
Herat, Kabul, Kandahar, and Nangarhar provinces of
Afghanistan. Nangarhar province was not included in the
program assessment as baseline recruitment was not possible
within the study time frame dueto insecurity. The selected pilot
districts were semiurban or rural and predominantly agrarian.
Eligible study participants included pregnant women and their
husbands who enrolled in the MAMA program with the help
of acommunity health worker between May and July 2018.

The study wasreviewed and approved by the FHI 360 Protection
of Human Subjects Committee (#1240522-2) and was approved
by the Afghanistan Ministry of Public Health (MOPH)
Ingtitutional Review Board (protocol #444670) prior to
implementation.

Program Design

The MAMA message program relays essentidl MNCH
information to guide actions for pregnant women and families
with children under 12 months of age through mobile phones.
Educational messages are sent twice weekly and are timed to
the stage of pregnancy or age of the newborn. In a report
exploring MAMA program implementation experiencesin four
countries, several factorswere noted that may impact feasibility
and acceptability [23]. Specifically, the report highlights the
need to adapt the content to specific contexts with local
stakehol der inputs; customer enrollment requires partners with
local presence; and the need for client-centered message
delivery, such as selecting the best time for calls[23]. In 2018,
MAMA program messages were adapted to the Afghan context
by technical specialistsin socia and behavior change, MNCH,
and community health from the USAID-funded Hel ping M others
and Children Thrive in Afghanistan (HEMAYAT) project, the
Health Promotions and Reproductive Health Departments of
the Afghanistan MOPH, and members of the Health Promotions
Technical Working Group. The resulting adapted and translated
messages were recorded by female native Dari and Pashto
speakers as voice messages, pretested, and revised. Following
pretesting, final messages were reviewed and approved by the
Health Promotions Technical Working Group. An automated
messaging platform was developed by Parsa Technology in
Kabul, Afghanistan, which allowed user selection of preferred
time of day to receive twice-weekly messages, message type
(voice message or SMS text message), and language (Dari or
Pashto) that then sent messages to subscriber phone numbers
across a variety of mobile networks.

For pilot program implementation, female community health
workers were selected from communities with active health
posts. Each selected community health worker was trained to
recruit and enroll 10 pregnant women and offer enrollment to
their husbands, in collaboration with the Provincia Health
Directorate and the Basic Package of Hedth Services
implementer. Recruitment was primarily achieved through home
visits to prospective clients, although some participants were
recruited at locations such as health posts and adult literacy
classes. For this pilot program, eligibility for registration was
confined to pregnant women and their husbands who lived
within the catchment area of the health post of the recruiting
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community health worker and had accessto afunctional mobile
phone. Potential clientswereinformed that program staff might
call them to confirm message receipt and program functionality.
The community health workers ensured that women and men
who registered were eligible and provided clientswith achoice
of written text (SMS) messages or automated recorded voice
cals, aswell as a choice for time of day to receive the calls or
text messages. If the couple shared a phone, the woman was
offered these choices, as she was considered the primary
subscriber. The first message was timed to the woman'’s current
week of preghancy and continued sequentially from that point.
Messages encouraged clients to discuss MNCH care with their
spouses and families, and promoted healthy practices such as
exclusive breastfeeding and seeking health care services,
including antenatal care, skilled attendance at delivery, and
infant immunization.

Monitoring was conducted by HEMAYAT program staff and
community health supervisorsthrough three approaches: direct
field supervision and mentoring during the community health
worker-led registration process; monitoring of the data
dashboard incorporated with the MAMA platform reflecting
the number of messages sent, received, and nonresponsive
numbers; and project staff calls to registered clientsto confirm
number validity, message receipt, and whether the registered
client met the criteria for the pilot registration process. As the
first and third approacheswere employed early in pilot program
implementation, system errors such as some mobile networks
not receiving messages were identified and repaired.

Sampling and Recruitment

For baseline data collection, all householdsthat had enrolled in
the MAMA program in the four included provinces were
approached and program subscribers were recruited to
participate in the study no more than 10 weeks after enrolling
in the MAMA program. The community health workers who
had promoted the program and registered subscribersintroduced
the data collection team to femal e subscribers and their husbands
or mal e heads of household. Eligible participants were pregnant
women and their husbands subscribing to the pilot program at
least 4 weeks earlier and verbally consenting to study
participation. Following explanation of the assessment,
participation was offered, and verbal informed consent was
obtained from subscribers interested in study participation by
data collectors of the same sex. For follow-up data collection,
households were revisited approximately 6 months after the
baseline survey.

M easures and Data Collection

Structured interviews using paper questionnaireswere conducted
with study participants by trained, sex-matched data collectors
fluent in thelanguage(s) predominantly spoken in that province.
Translated questionnaires for women and men were field-tested
with volunteers from different ethnic groups across
implementation sites. The baseline questionnaire included
sections detailing household characteristics, the program
registration process, and MNCH-related knowledge and
attitudes. Interviewers asked program participants about their
attitudes toward discussing MNCH and specific practices,
household decision making about MNCH care, and their
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knowledge of several maternal and newborn health issues
featured in MAMA messages. We developed the knowledge
guestions based on content used to measure MNCH knowledge
among men and women in assessments and evaluations
performed in Afghanistan both within our group and in larger
household-level surveys [4,27]. Knowledge questions were
closed-ended and were in the form of single-response (for
guestions that have one correct answer such as the number of
months for which infants should be exclusively breastfed) or
multiple-response (for questions with more than one correct
answer, such as serious health problems that can occur during
preghancy) questions. Answer choices were not read to the
participant. Knowledge scores for multiple-response questions
were converted to a binary score with 1 assigned to any correct
answer and 0 assigned to no correct answers.

Feasibility measures included the proportion of female
respondents who had to ask permission to register and from
whom they asked permission; whether they were asked what
time of day they prefer to receive messages and whether they
received messages at their preferred time; continued to subscribe
and receive messages after 6 months and the number of
messages that respondents reported receiving per week on
average; and reports of missed messages with stated reasons
for missing the MAMA messages. Acceptability measures
included the proportion of respondents who reported any and
specific benefits to their participation in MAMA; reported that
a member of their household listened to or read the messages
and who it was (eg, husband, mother-in-law); stated that
including their husband or their mother-in-law was beneficial;
recommended MAMA use to someone else; and discussed
MAMA with other pregnant women or new mothers.

Trained male and femal e data coll ectors administered the study
instruments to consenting participants of the same sex in a
private room in the household. The same data collectors
conducted interviews at baseline and follow-up sessions;
community health workers introduced the data collection team
at households during study recruitment and at baseline data
collection, consistent with cultural norms. Baseline data were
collected in July and August 2018. Follow-up interviews were
conducted with the same participants in January and February
2019, using a similar structured questionnaire including the
same knowledge and attitude questions and adding questions
on exposure to and acceptability of the MAMA program.
Additionally, the MAMA mobile platform and database
automatically recorded the dates and time of messagesthat were
sent and received. We extracted the overall number of messages
received for each participant at follow-up data collection.

Data Analysis

We used STATA Version 15 (StataCorp LP, College Station,
TX, USA) to descriptively analyze sociodemographic
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characteristics, message exposure, and acceptability measures,
disaggregated by sex and message type (SMS text or voice
message). Results were summarized at baseline and at follow
up for attitudes, decision making, and knowledge of MNCH
topics. Additionally, we conducted exploratory analyses to
examine the change in selected MNCH knowledge measures
between baseline and follow up using the McNemar Chi square
test for paired data, with a two-sided alpha of .05 and 80%
power.

Data Availability

The datasets generated and analyzed during the current study
are available from the corresponding author on reasonable
request.

Results

Participant Characteristics

Across the four provinces sampled, 895 pregnant women were
registered in the MAMA pilot program from May to August
2018. Over two-thirds (625/895, 69.8%) of female program
participants and 427 husbands who were confirmed subscribers
to the program agreed to participate in the study. A total of
499/625 (79.8%) women and 306/427 (71.7%) men completed
both baseline and foll ow-up questionnaires. In some households,
more than one woman or man enrolled in the study. However,
because telephone numbers were used as the unique identifier
to link baseline and follow-up datafor participants, if morethan
one person of the same sex had the same phone number, it was
impossible to link the data from the two time points to the
correct participant. Thus, due to this uncertainty, we removed
records for both participants from the final dataset. Therefore,
we present results from 453/625 women (72.5% of the pretest
sample) and 276/427 men (64.6% of the pretest sample) with
complete baseline and follow-up data, disaggregated by sex.

Among both women and men, about two-thirds of participants
(487/729, 66.8% ) opted to receive voice messages and one-third
(242/729, 33.2%) chose to receive SMS text messages.
Sociodemographic and household characteristics of participants
indicate that many women did not own a phone and used
someone else’s phone to access the program, and most of the
participants had primary-level or no education (Table 1). Over
three-quarters of women who chose voice messages reported
having no formal education, compared to one-third of women
who selected SM S text messages. High numbers of SMS text
message reci pients reported having electricity, televisions, and
mobile phoneswith internet accessin their households compared
to participants who chose to receive voice messages.
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Table 1. Sociodemographic characteristics of participants, by sex and message modality, across four provincesin Afghanistan (N=729).

Characteristic Women Men

Voice (n=302) Text messaging (n=151) Voice (n=185)  Text messaging (N=91)

Province, n (%)

Balkh 77 (25.5) 56 (37.1) 58 (31.4) 42 (46.2)
Herat 73(24.2) 48 (31.8) 36 (19.5) 29 (31.9)
K abul 66 (21.9) 38(25.2) 28 (15.1) 12 (13.2)
Kandahar 86 (28.5) 9(6.0) 63 (34.1) 8(8.8)
Age (years), mean (SD) 28.6 (12.7) 26.3(10.9) 32.5(9.6) 305 (7.5)
Phone ownership, n (%) 176 (58.3) 104 (68.9) 185 (100.0) 88 (96.7)

Phone used to access MAMAZ, n (%)

own 123 (40.7) 70 (46.4) 134 (72.4) 57 (62.6)
Spouse's 146 (48.3) 67 (44.4) 42 (22.7) 29 (31.9)
Mother/father’s 1(0.3) 6 (4.0) 3(16) 3(33)
Mother-in-law/father-in-law’s 20 (6.6) 1(0.7) 3(1.6) 0(0)
Brother/sister's 2(0.7) 5(3.3) 1(0.5) 2(2.2)
Brother-in-law/sister-in-law's 7(2.3) 2(1.3) 0(0) 0(0)

Education level, n (%)

No formal education 234(77.5) 46 (30.5) 84 (45.4) 29 (31.9)
Primary 31(10.3) 25 (16.5) 38(20.5) 12 (13.2)
Secondary 25(8.3) 25 (16.6) 19 (10.3) 14 (15.4)
High school 10 (3.3) 40 (26.5) 25 (13.5) 21(23.1)
Higher 1(0.3) 13(8.6) 12 (6.5) 12 (13.2)
Vocational or Madrassa 1(0.3) 2(1.3) 7(3.8) 3(3.3)

Number of living children at pretest, n (%)

0 53 (17.6) 37 (24.5) 39 (21.1) 26 (28.6)
1-2 82(27.2) 56 (37.1) 40 (21.6) 35 (38.5)
3-4 84 (27.8) 40 (26.5) 54 (29.2) 19 (20.9)
5 or more 83 (27.5) 18 (11.9) 52 (28.1) 11 (12.1)

Household wealth statusindicators, n (%)

Electricity 228 (75.5) 136 (90.1) 153 (82.7) 85 (93.4)
Radio 72(23.8) 36 (23.8) 69 (37.3) 24 (26.4)
Television 168 (55.6) 116 (76.8) 102 (55.1) 76 (83.5)
Mobile phone with internet 53(17.6) 61 (40.4) 57 (30.8) 32(35.2)
Mobile phone without internet 268 (88.7) 121 (80.1) 173 (93.5) 86 (94.5)

Birth outcome at posttest, n (%)

Born alive and healthy 272 (89.2) 138 (95.6) 165 (89.2) 87 (95.6)
Stillbirth 13(4.9) 4(1.1) 9(4.9 111
Other® 17 (6.0) 9(3.3) 11 (6.0) 3(3.3)

AMAMA: Mobile Alliance for Maternal Action.
b ultiple responses allowed.
Other responses included abortion, miscarriage, and women who had not yet given hirth.
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MAMA Program Feasibility

The mgjority (312/453, 68.9%) of female participants overall
reported that they had to seek the permission of a gatekeeper to
enroll inthe MAMA program; this gatekeeper was usually the
woman's husband, athough in some cases it was the
mother-in-law (Table 2). Some subscribers reported not being
offered apreferred time to receive messages by the community
health worker during MAMA registration, but most of the
women who chose atime preferred to receive messages in the
morning or at night (Table 2).

After 6 months of program participation, the automated database
confirmed that across groups, 95%-97% of respondents had not
cancelled their subscription and were continuing to receive
messages (Table 2). Of the 22 women and 8 men who were no
longer subscribers at follow up, the mgjority (21/30, 70%) did
not have the phone or SIM card used at registration or it was
broken; afew women (3/30, 10%) had problemsrelated to phone
sharing. The program was designed to send 2 messages each
week, with a few exceptions, however, some respondents
reported receiving more than 2 messages per week. A software
error that was not detected during beta testing caused the
automated system to erroneously send multiple messages per
day to the same phone number. Affected subscribers notified
the project through ahelpline or by telling the community health
workers who then called HEMAYAT project staff to report the
error. This problem wasidentified and corrected within 48 hours
of reporting. Subscribers of voice messagesreceived fewer total
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messages and were more likely to report occasionally missing
messages compared to those who received text messages,
women also stated more often than men that they missed
messages. Common reasons for missing messages included
being busy with chores or that someone el se had the phone, and
these reasons were equally common for both sexes.

MAMA Program Acceptability

M ost women and men cited multiple benefits when asked about
perceived program benefits (Table 3); gaining information about
health care for themsel ves (women), their wives (men), or their
children were the most frequently stated benefits. Women often
reported that the ability to obtain health information at home
was also a benefit, and about one-quarter of the respondents of
both sexes spontaneously mentioned that they learned new
health information by subscribing to MAMA. Nearly al men
and over 80% of women (n=377) agreed that it was beneficial
to include husbands in the MAMA program; the majority of
women in the voice message group and approximately half of
thewomen in the SM Stext messaging group said their husbands
had listened to or read the messages (Table 3). More than half
of the participants agreed that including their mothers-in-law
was beneficial, but 119 women (about 25%) stated that it was
not beneficial. Most women reported having discussed the
program with a peer, with about half of women and over
one-third of men reporting having recommended the program
to afriend or relative.
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Table 2. Feasibility of Mobile Alliance for Maternal Action (MAMA) program registration and use among participants, by sex and message modality,

in four provinces of Afghanistan (N=729).

Feasibility measure

Women

Voice (n=302)

Men

Text messaging (n=151) Voice(n=185) Text messaging (n=91)

Woman had to ask permission to register®

Who was asked for permission

Husband
Mother-in-law
Father-in-law
Brother-in-law

Other (specify):

Received message at preferred time at baseline, n (%)

Not offered the choice of a preferred time

Yes

No

Refused or don’t know
Time of day preferred (baseline), n (%)

Morning
Afternoon
Evening
Night
Anytime

b

No choice given/don’t know

Current MAMA subscription at posttest®, n (%)
Total messages received, mean (SD)

Typical number messages received per Weekd, n (%)

0
1-2
3-5
6+

Ever missed messages, n (%)

Reasons for missing messages, among those who repor ted

missingb, n (%)

No balance or charge

Busy with chores

Someone else had phone

Wrong time

Someone else took the call

Other

213 (70.5)

174 (78.4)
32 (14.4)
13(5.9)
2(0.9)
1(0.45)

101 (33.4)
136 (45.0)
49 (16.2)
16 (5.3)

88 (29.1)
27 (8.9)
31(10.3)
55 (18.2)
0(0)

101 (33.4)
286 (94.7)

43 (17.6)

2(0.7)
240 (79.5)
47 (15.6)
13(4.3)
142 (47)
N=142

14(7.7)
73(40.3)
67 (37)
7(3.9)
5(2.8)
15(8.3)

99 (65.6)

83(79.8)
18 (17.3)
3(2.9)
0(0)
0(9

39(25.8)
89 (58.9)
18 (11.9)
10 (6.6)

43 (28.5)
18 (11.9)
9 (6)

39(25.8)
3(2

39(25.8)
145 (96)

69.4 (13)

2(1.3)
137 (90.7)
12 (8)
0(0)

36 (23.8)
N=36

1(2.3)
18 (41.9)
18 (41.9)
0(9
3(7)
3(7)

131(70.8)

96 (69.6)
34 (24.6)
8(5.8)
0(0)
0(0)

40 (21.6)
76 (41.1)
11(5.9)

58 (31.4)

40 (21.6)
18(9.7)
17 (9.2)
12 (6.5)
9(4.9)

89 (48.1)
180 (97.3)

437 (17.7)

5(2.7)
104 (56.2)
63 (34.1)
13(7)

49 (26.5)
N=49

13 (17.8)
37 (50.7)
19 (26)
0(0)
0(0)
4(55)

47 (51.7)

34 (66.7)
14 (27.5)
3(5.9)
0(0)
0(0)

18 (19.8)
38 (41.8)
9(9.9)

26 (28.6)

23(25.3)
8(8.8)
2(2.2)
7(7.7)
9(9.9)
42 (46.2)
88 (96.7)

68.5 (12.5)

1(11)
62 (68.1)
25 (27.5)
3(3.3)
14 (15.4)
N=14

4(19.2)
8(38.1)
7(33.3)
1(4.8)
0(0)
1(4.8)

@\l ale participants were asked whether their wives were required to obtain permission to register.
By ultiple responses allowed.

CSubscription and messages received data were extracted from the MAMA system database. All other data presented were based on self-reporting.
dMen were asked how many messages their wives received per week.
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Table 3. Mobile Alliance for Maternal Action (MAMA) program acceptability among participants, by sex and message type, in four provinces of

Afghanistan (N=729).

Acceptability measure

Women

Men

Voice(n=302) Text messaging (n=151) Voice(n=185) Text messaging (n=91)

Reported benefits of MAMA?, n (%)

Information for own (wife's) health 218(72.2) 108 (71.5) 109 (58.9) 60 (65.9)
Information for child’s health 201 (66.6) 107 (70.9) 114 (61.6) 58 (63.7)
Able to get health information at home 121 (40.2) 47 (31.1) 56 (30.3) 23(25.3)
Learned new health information 85 (28.2) 39 (25.8) 47 (25.4) 14 (15.4)
Other 11 (3.6) 2(13) 10 (5.4) 8(8.8)
None 10 (3.3) 4(2.7) 8(6) 0(0)
Othersin household havelistened to/read messages, n (%)
No one 79(26.2) 53(35.1) 116 (62.7) 64 (70.3)
Husband 182 (60.3) 73 (48.3) N/AP N/A
Mother-in-law/Mother (for husband) 76 (25.2) 16 (10.6) 47 (25.4) 17 (18.7)
Sister(s)-in-law 28(9.3) 14(9.3) 9 (4.9 6 (6.6)
Sister(s) 26 (8.6) 9(6) 12 (6.5) 14 (15.4)
Father-in-law/father (for husband) 19(6.3) 2(1.3) 14 (7.6) 3(3.3)
Other 12 (4) 2(L3) 17 (9.2) 5(5.5)
Agreethat including husband is beneficial, n (%)
Yes 256 (84.8) 121 (80.1) 173 (93.5) 85(93.1)
No 31(10.3) 21(13.9) 4(2.2) 2(2.2)
Don't know 15 (5) 9(6) 8(4.3) 4(4.4)
Agreethat including mother-in-law (husband’s mother) in program is beneficial, n (%)
Yes 151 (50) 77 (51) 114 (61.6) 62 (68.1)
No 76 (25.2) 43 (28.5) 38(20.5) 15 (16.5)
Don't know 29 (9.6) 6 (4) 33(17.8) 14 (15.4)
Mother-in-law didn’t listen to messages 46 (15.2) 25(16.7) N/A N/A
Benefits of including mother-in-law?, n (%)
Mother-in-law helps participant understand messages 89 (29.5) 52 (34.4) 65 (35.1) 36 (39.6)
Helps participant follow instructions in messages 48 (15.9) 25 (16.6) 35(18.9) 27 (29.7)
Increased mother-in-law’s awareness of participant'shealth 64 (21.2) 26 (17.2) 63 (34.1) 21(23.1)
needs
Needs information on health care during pregnancy 68 (22.5) 17 (11.3) 25(13.5) 8(8.8)
Other 1(0.3) 2(L3) 1(0.5) 3(3.3)
Discussed MAMA with other pregnant women or new mothers, 175 (58) 88 (58.3) N/A N/A
n (%)
Recommended the MAMA program, n (%) 145 (48) 81 (53.6) 67 (36.2) 39 (42.9)
Who MAMA was recommended to?, n (%)
Family member 66 (45.5) 41 (50.6) 24 (35.8) 17 (43.6)
Friend 55 (37.9) 32(39.5) 42 (62.7) 17 (43.6)
Neighbor 68 (46.9) 31(38.3) 39(58.2) 12 (30.8)
Others 3(2.1) 0 2(3.0) 3(7.7)
AW ultiple responses possible.
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BN/A: not applicable; option/item not asked of men.

Attitudes, Decision Making, and K nowledge

We assessed attitudes toward MNCH, including comfort
discussing maternal and newborn care with family members,
correct knowledge and acceptance of exclusive breastfeeding
and hirth spacing, and attitudes about utilizing facility-based
care during pregnancy and delivery (Table 4). The proportion
of participants who agreed that they feel knowledgeable
discussing health care for pregnancy and newborns with their
spouse was high at baseline and increased slightly at follow up;
however, there was little or no change in women feeling
knowledgeablein discussing pregnancy or infant care with their
mothers-in-law. Participant attitudes about breastfeeding and
birth spacing improved between measures for both women and
men; however, 118 (42.8%) of men at follow up still agreed
that exclusive breastfeeding will not result in appropriateinfant
growth. The proportion of respondents who agreed that their
mother-in-law or mother (for men) supported delivering their
babies in a health facility decreased at posttest.
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With respect to decision making about MNCH care, and when
to seek services, reported joint decision making by respondents
and their spousestogether increased between time points (Table
5). In genera, there was awide range of responsesto questions
about who makes health care decisions with “respondent,”
“spouse”  “respondent and spouse jointly” and
“mother-in-law/mother” all being common choices.

We examined differences between baseline and follow up in
participants MNCH knowledge that overlapped with the
MAMA message content. Generally, knowledge was higher for
all indicators among women compared to men at both time
points (Table 6). Knowledge for all measured topics increased
between time points for both sexes with one exception,
knowledge of the maximum time the lactational amenorrhea
method has a reliable contraceptive effect; knowledge
differences between women and men diminished on severa
items at follow up. Knowledge of applying chlorhexidine to a
newborn’s umbilical cord stump improved substantially and
knowing to start breastfeeding within 1 hour after delivery
improved substantially among men.
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Table 4. Attitudes toward maternal, newborn, and child health care at baseline and follow up, by participant sex, in four provinces of Afghanistan

(N=729).

Item

Women (n=453)

Men (n=276)

Baseline, n (%) Follow up, n (%) Baseline, n (%) Follow up, n (%)

Feel knowledgeable discussing health carefor pregnancy with spouse

Agree
Neutral
Disagree
Refused

Feel knowledgeable discussing health care for baby with spouse

Agree
Neutral
Disagree
Refused

Feel knowledgeable discussing pregnancy health care with mother-in-law (mother)

Agree
Neutral
Disagree
Refused

395 (87.2)
33(7.3)
19 (4.2)

6 (1.3)

395 (87.2)
33(7.3)
19 (4.2)
6(1.3)

333(73.5)
42 (9.3)
35(7.7)
43 (9.5)

Feel knowledgeable discussing baby health care with mother-in-law (mother)

Agree
Neutral
Disagree
Refused

Believeit isagainst | slam to use birth-spacing methods

Agree
Neutral
Disagree
Refused

Believe exclusive breastfeeding isinadequate; babies need supplemental foods/liquids

Agree
Neutral
Disagree
Refused

Believe mother-in-law (mother) supports health facility delivery

Agree
Neutral
Disagree
Refused

333(73.5)
42 (9.3)
36 (8)

42 (9.3)

94 (20.8)
31(6.8)
310 (68.4)
18 (4)

171 (37.8)
44.(9.7)
220 (48.6)
18 (4)

360 (79.5)
26 (5.7)
32(7.2)
35(7.7)

405 (89.4)
25 (5.5)
20 (4.4)
3(0.7)

413 (91.2)
24.(5.3)
14 (3.1)
2(0.4)

334(73.7)
62 (13.7)
32(7.2)
25 (5.5)

327 (72.2)
56 (12.4)
43 (9.5)
27 (6)

67 (14.9)
12(2.7)
359 (79.3)
15 (3.3)

76 (16.8)
31(6.8)
341 (75.3)
5(L.1)

340 (75.1)
47 (10.4)
40 (8.8)
26 (5.7)

228 (82.6)
21(7.6)
10 (3.6)
17 (6.2)

224 (81.2)
28 (10.1)
12 (4.4)
12 (4.4)

206 (74.6)
29 (10.5)
21(7.6)
20(7.3)

215 (77.9)
27 (9.8)
18 (6.5)
16 (5.8)

73 (26.5)
26 (9.4)
158 (57.3)
19 (6.9)

138 (50)
29 (10.5)
95 (34.4)
14 (5.1)

236 (85.5)
11(4)

19 (6.9)
10 (3.6)

247 (89.5)
18 (6.5)
5(1.8)
6(2.2)

248 (89.9)
13 (4.7)
11.(4)
4(15)

222 (80.4)
11.(4)

29 (10.5)
14 (5.1)

219 (79.4)
11 (4)
33(12)
13 (4.7)

35 (12.7)
17 (6.2)
205 (74.3)
19 (6.9)

118 (42.8)
39 (14.1)
113 (40.9)
6(2.2)

226 (81.9)
13(4.7)
16 (5.8)
21(7.6)
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Table 5. Reported health decision makers within the household among participants, by sex, across four provinces in Afghanistan (N=729).

Health decision maker Women (n=453) Men (n=276)
Baseline, Follow up, Baseling, n (%) Follow up, n (%)
n (%) n (%)

Regarding mother’s health
Respondent 100 (22.1) 83(18.3) 65 (23.6) 79 (28.6)
Spouse 151 (33.3) 139 (30.7) 41 (14.9) 29 (10.5)
Respondent and spouse jointly 73(16.1) 114 (25.2) 89 (32.3) 104 (37.7)
Mother-in-law/mother 80 (17.7) 76 (16.8) 57 (20.7) 42 (15.2)
Husband/wife and mother-in-law/mother jointly 18 (4) 8(1.8) 4(15) 0(0)
Other relative 27 (6) 33(7.3) 17 (6.2) 21(7.6)
No response/refused 4(0.9) 0(0) 3(11) 1(0.4)

Regar ding infant/child health
Respondent 106 (23.4) 110 (24.3) 54 (19.6) 49 (17.8)
Spouse 125 (27.6) 109 (24.1) 60 (21.7) 49 (17.8)
Respondent and spouse jointly 93 (20.5) 127 (28) 89 (32.3) 116 (42)
Mother-in-law/mother 86 (19) 73 (16.1) 55 (19.9) 41 (14.9)
Husband/wife and mother-in-law/mother jointly 21 (4.6) 3(0.7) 2(0.7) 4(15)
Other relative 16 (3.5) 31(6.8) 15 (5.4) 17 (6.2)
No response/refused 6(1.3) 0(0) 1(0.4) 0(0)

Regar ding care-seeking
Respondent 82 (18.1) 81 (17.9) 90 (32.6) 74(26.8)
Spouse 214 (47.2) 152 (33.6) 28 (10.1) 27(9.8)
Respondent and spouse jointly 64 (14.1) 115 (25.4) 93 (33.7) 118 (42.8)
Mother-in-law/mother 48 (10.6) 64 (14.1) 34(12.3) 28(10.1)
Husband/wife and mother-in-law/mother jointly 11 (2.4) 12 (2.7) 2(0.7) 4(15)
Other relative 31(6.8) 29 (6.4) 27(9.8) 24(8.7)
No response/refused 3(0.7) 0(0) 2(0.7) 1(0.4)

Table 6. Comparison of reported maternal, newborn, and child health care awareness and knowledge differences by time point and sex across four
provinces in Afghanistan with the paired McNemar Chi square test (N=729).

Item Women (n=453) Men (n=276)

Baseling, n (%)  Followup,n(%) Pvaue Baseling n(%) Followup,n(%) Pvaue
Knew any reason to take iron supplements 265 (58.5) 377 (83.2) <.001 129 (46.7) 161 (58.3) .004
Knew >4 antenatal care visits recommended 297 (65.6) 345 (76.2) <.001 164 (59.4) 188 (68.1) .03
Knew =1 pregnancy warning signs 382 (84.3) 436 (96.3) <.001 197 (71.4) 246 (89.1) <.001
Knew =1 childbirth warning signs 395 (87.2) 433 (95.6) <001 211(765) 252 (91.3) <.001
Knew =1 way to keep baby warm 351 (77.5) 427 (94.3) <.001 185 (67.0) 242 (87.7) <.001
Knew to apply chlorhexidine to cord 201 (44.4) 303 (66.9) <.001 80 (29.0) 183 (66.3) <.001
Knew when to start breastfeeding 400 (88.3) 422 (93.2) .01 151 (54.7) 222 (80.4) <.001
Knew recommended duration to practice exclu- 392 (86.5) 427 (94.3) <.001 130 (47.2) 207 (75.0) <.001
sive breastfeeding
Knew maximum time LAM? can be practiced 63 (139) 57 (12.6) 50 22(8.0) 39 (14.2) .02

3 AM: lactational amenorrhea method.

https://mhealth.jmir.org/2020/7/€17535

RenderX

IMIR Mhealth Uhealth 2020 | vol. 8 | iss. 7 | €17535 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH

Discussion

Principal Results

Our results indicate that the adapted MAMA program was
feasible and acceptable to implement in Afghanistan. Consistent
with other evidence from Afghanistan, most participants
preferred to receive voice calls rather than SM S text messages
[16]. Nearly al participants continued to receive messages 6 to
8 months after enrollment and reported that they benefitted from
the program. Women who received voice messages more often
reported that their husband or mother-in-law engaged with the
messages compared to women who received text messages.
Text message recipients received more messages on average
than those who received voice messages, but this is explained
by the fact that the character limit for text messages required
some MAMA messagesto be divided into two or three separate
texts. In open-ended responses, participants who said that they
had missed messages or were no longer subscribers usually
cited reasons related to not having the phone or SIM card that
was used to enroll in the program. Phone sharing within
househol ds a so appears to have contributed to mi ssed messages.
However, at follow up, less than 3% of women and men stated
they were not receiving any messages on a weekly basis,
suggesting technical viability of the program in thisand possibly
other fragile contexts. Men reported that they felt more
knowledgeable discussing MNCH topicsat follow up. Reported
joint decision making between spouses about MNCH care
modestly increased. Knowledge of severa lifesaving MNCH
issues and interventions, including pregnancy warning signs,
newborn umbilical cord care, and breastfeeding, improved over
the 6-month assessment period among both women and men.

Comparison With Prior Work

The proliferation of mobile phonesisan important development
inthe Afghan context [4,28]; however, phone sharing practices,
low literacy, aweak communications infrastructure, and social
norms that limit women'’s ability to communicate, make, and
act on health decisionsareall factorsthat may hinder the success
of an mHealth program in such a context. This study is one of
few conducted in fragile settings such as Afghanistan to examine
the feasibility and acceptability of using mobile phones for
health education and to promote behavior change. Moreover,
despite evidence of the primacy of male heads-of-household in
health decision making [13], this is the only study conducted
in Afghanistan to date that describes the implementation of an
mHealth program that includes both women and men.

A recent review found mixed results and insufficient evidence
that mHealth interventions improve MNCH outcomes [29].
However, many studies have tried to assess changes in health
outcomes such asrates of antenatal care attendance, as opposed
to more proximal measures such as knowledge and attitudes
[26]. Additionally, most interventions have focused on only one
stage of MNCH care (pregnancy, birth, postpartum, or infant
care) [29], whereas the present eval uation spans the pregnancy
and postpartum periods.

Another unique aspect of this study is the comparison of voice
to SMS text message formats regarding participant
characteristics, feasibility, and acceptability measures. In severa
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studies conducted in a variety of contexts, voice calls were
preferred over SM Stext messages|[30]; however, only one study
conducted in Malawi compared SM S text and voice messages
for improving the knowledge and uptake of materna and
newborn health practices[21]. The authorsfound that SM Stext
messages had a higher rate of successful message delivery and
SMS participants were significantly more likely to report a
behavior change compared to voice message participants,
however, some participants could only access voice messages
due to low literacy. In our study, a surprisingly large number
of MAMA subscribers opted to receive text messages, despite
low literacy. Additional research is needed to better understand
thefactorsinfluencing message format sel ection and the benefits
and limitations of each of these methods of message delivery
in this context.

Two papers have presented findings from different analyses of
the MAMA program in Bangladesh, called Aponjon, which is
operated by the nonprofit social enterprise Dnet [24,25]. The
first reported results were from a cross-sectiona survey
conducted among 255 women who had subscribed to Aponjon
during pregnancy for at least 3 months and 389 matched controls
for each subscriber, as well as 345 women who subscribed to
Aponjon during the postpartum period and 455 matched
nonsubscribers [24]. The researchers compared results on >75
knowledge and behavioral indicators between exposed and
nonexposed women, finding statistically significant differences
for 24 of theindicators. However, there was no clear patternin
the results to indicate an association between a specific
knowledge area or behavior and the intervention. The authors
reported that when comparing degrees of exposure (categorized
as nonexposure, 3-5 months exposure, and 6-12 months
exposure), they observed statistically significant associations
between 6-12 month exposure and scoring in the 50th percentile
or greater on composite measures of newborn knowledge and
newborn health practices compared to those with no program
exposure [25]. The second paper reported the results of a
subanalysis comparing perinatal outcomes between women who
started using the A ponjon program during pregnancy with those
of women who enrolled in Aponjon postpartum. The authors
found that exposure to program messages during pregnancy
was not associated with skilled birth attendance, initiating
breastfeeding within 2 hours after delivery, timing of the first
bath for the baby, or frequency of postnatal care visits [24].
Although our study design precludes attributing changes in
knowledge or attitudesto the intervention, the changes observed
among both sexes are promising and warrant further study with
research designed to test the effectiveness of the intervention
on knowledge and behavioral outcomes.

Limitations

There are severa limitations of this study. We acknowledge
that the single-group study design precludes attributing changes
in knowledge, attitudes, and decision making to the MAMA
intervention, and therefore we treat these results as exploratory.
Theability to generalize our findingsisalso limited. Those who
opted to subscribe to the MAMA program may differ
substantially from those who opted not to subscribe; however,
community health workersreported that very few of thewomen
they approached did not subscribe. Additionally, our analyses
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included only 55% of women who subscribed to the pilot
program; therefore, these results may not reflect subscribers as
awhole. Participants who could be located and consented to be
interviewed at both time points may have had higher engagement
and more positive views of the program. Our measurement of
MNCH knowledge items reflects participant knowledge at
different stages of partial exposureto the program. Becausethe
baseline interview was administered in some cases up to 10
weeks after enrollment and participants were at various stages
of pregnancy, some participants were aready exposed to some
of the knowledge items we assessed at baseline, while others
were not. At follow up, participants had similarly varying
exposure to newborn care messages. Similarly, due to phone
sharing within households, we elected not to assess whether
knowledge change was proportionate to the number of messages
received. Finally, there may have been confounding effects
through exposure to other MNCH information channels during
the pilot program. Community health workers at the community
level and health care providers are the primary sources of
MNCH messages and education in rural Afghanistan, although
some households may also receive health information from
other community-level volunteers (eg, Family Health Action
Group members), radio, or television [31,32]. We are unaware
of any other new health education programs implemented in
the same communities at the same time as the MAMA pilot
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program. The existing sources may have created some bias,
which we cannot rule out due to lack of a comparator group.

Conclusions

We found that Afghan women and men welcomed an mHealth
MNCH educational program and were largely ableto enroll and
access weekly voice or text messages with few technological
complications, and continued program use from pregnancy
through early infancy. Participants reported that they benefited
by gaining heath knowledge, and many stated that they
discussed the messages with their family and peers. Joint
decision making between spouses appears to have increased
during the intervention period, and including husbands in the
program was more often described as beneficial by participants
when compared with the discussion of messages with
mothers-in-law; both are potential areas for further research in
this cultural context. There were improvements in MNCH
knowledge measures among both mal e and femal e participants,
however, given the important limitations of the research that
has been conducted on this approach, future research of thisand
similar programs should be designed to rigorously evaluate the
effect of the intervention on MNCH knowledge and health
behaviors. Prior to further effectiveness evaluation, we hope
that the datafrom this assessment will be used to secure ongoing
and sustained support to allow the MAMA programto berefined
and implemented at a greater scale in Afghanistan.

We thank the participants and their families for their time and trust, and for permitting study workers into their homes and
communities for data collection. We thank the Basic Package of Health Services implementing partner staff and the provincial
health department program staff in Balkh, Herat, Kabul, and Kandahar provinces for their time and efforts in guiding study
workers within communities and facilitating study activities. We also acknowledge the efforts of our study workers for intensive
effortsin engaging families, community leaders, and community health workersin atime-sensitive fashion and for their attention
to detail. Last, this publication has been made possible by the generous support of the American people as part of the United
States Agency for International Development (USAID) HEMAYAT project and the USAID Afghanistan FRMNCH Project
(A1D-306-A-15-00002). The contents of this manuscript are the responsibility of the authors and the HEMAYAT Project/Jhpiego
Corporation and do not necessarily reflect the views of USAID or the US Government.

Conflictsof I nterest
None declared.

References

1. WHO, World Bank Group, United Nations Population Division. Trends in maternal mortality: 1990 to 2015. 2015. URL:
https.//apps.who.int/iris/bitstream/handl /10665/194254/9789241565141 _eng.pdf ?sequence=1 [accessed 2020-03-24]

2. SalamaP, Alwan A. Building health systemsin fragile states: the instructive example of Afghanistan. Lancet Glob Health
2016 Jun;4(6):e351-e352 [FREE Full text] [doi: 10.1016/S2214-109X(16)30067-5] [Medline: 27198829]

3. Akseer N, Salehi AS, Hossain SMM, Masha MT, Rasooly MH, Bhatti Z, et al. Achieving maternal and child health gains
in Afghanistan: a Countdown to 2015 country case study. Lancet Glob Health 2016 Jun;4(6):e395-e413 [FREE Full text]
[doi: 10.1016/S2214-109X(16)30002-X] [Medline: 27198844]

4.  Central Statistics Organization, Ministry of Public Health, Kabul, Afghanistan, The DHS Program, |CF. Afghanistan
Demographic and Health Survey 2015. 2017 Jan. URL: https://dhsprogram.com/pubs/pdf/FR323/FR323.pdf [accessed
2020-03-24]

5. Mugdi RR, Mansoor F, Parwiz S, Ahmad F, Safi N, Higgins-Steele A, et a. Improving immunization in Afghanistan:
results from a cross-sectional community-based survey to assess routine immunization coverage. BMC Public Health 2017
Apr 04;17(1):290 [EREE Full text] [doi: 10.1186/s12889-017-4193-7] [Medline: 28376806]

6. Hadi A, Mujaddidi N, Rahman T, Ahmed J. The inaccessibility and utilization of antenatal health-care servicesin Balkh
Province of Afghanistan. Asia-Pacific Pop J2007 Apr;22(1):29-42 [FREE Full text] [doi: 10.18356/633fb489-en]

https://mhealth.jmir.org/2020/7/€17535 JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 7 | €17535 | p. 13

(page number not for citation purposes)


https://apps.who.int/iris/bitstream/handle/10665/194254/9789241565141_eng.pdf?sequence=1
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(16)30067-5
http://dx.doi.org/10.1016/S2214-109X(16)30067-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27198829&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(16)30002-X
http://dx.doi.org/10.1016/S2214-109X(16)30002-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27198844&dopt=Abstract
https://dhsprogram.com/pubs/pdf/FR323/FR323.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4193-z
http://dx.doi.org/10.1186/s12889-017-4193-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28376806&dopt=Abstract
https://www.un-ilibrary.org/population-and-demography/the-inaccessibility-and-utilization-of-antenatal-health-care-services-in-balkh-province-of-afghanistan_633fb489-en
http://dx.doi.org/10.18356/633fb489-en
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lebrunet a

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Higgins-Steele A, Yousufi K, Sultana S, Ali AS, Varkey S. Ending Preventable Child Deathsfrom Pneumoniaand Diarrhoea
in Afghanistan: An Analysis of Intervention Coverage Scenarios Using the Lives Saved Tool. J Trop Med 2017;2017:3120854.
[doi: 10.1155/2017/3120854] [Medline: 28298932]

Mayhew M, Hansen PM, Peters DH, Edward A, Singh LB, Dwivedi V, et al. Determinants of skilled birth attendant
utilization in Afghanistan: a cross-sectional study. Am J Public Health 2008 Oct;98(10):1849-1856. [doi:
10.2105/AJPH.2007.123471] [Medline: 18703445]

NajafizadaSAM, Bourgeault IL, Labonté R. Social Determinants of Maternal Health in Afghanistan: A Review. Cent Asian
J Glob Health 2017;6(1):240 [FREE Full text] [doi: 10.5195/cajgh.2017.240] [Medline: 29138735]

Haider S, Todd C, Ahmadzai M, Rahimi S, Azfar B, Morris JL, et al. Childbearing and contraceptive decision making
amongst Afghan men and women: a qualitative analysis. Health Care Women Int 2009 Oct;30(10):935-953. [doi:
10.1080/07399330903052129] [Medline: 19742366]

Amowitz LL, Reis C, lacopino V. Maternal mortality in Herat Province, Afghanistan, in 2002: an indicator of women's
human rights. JAMA 2002 Sep 11;288(10):1284-1291. [doi: 10.1001/jama.288.10.1284] [Medline: 12215139]
Newbrander W, Natiq K, Shahim S, Hamid N, Skena NB. Barriersto appropriate care for mothers and infants during the
perinatal period in rural Afghanistan: a qualitative assessment. Glob Public Health 2014;9(Suppl 1):S93-S109 [EREE Full
text] [doi: 10.1080/17441692.2013.827735] [Medline: 24003851]

van Egmond K, Naeem AJ, Verstraelen H, Bosmans M, Claeys P, Temmerman M. Reproductive health in Afghanistan:
results of a knowledge, attitudes and practices survey among Afghan women in Kabul. Disasters 2004 Sep;28(3):269-282.
[doi: 10.1111/j.0361-3666.2004.00258.x] [Medline: 15344941]

Akseer T, Hayat K. Afghanistanin 2019. A Survey of the Afghan People. San Francisco: The AsiaFoundation; 2019. URL :
https://asi af oundati on.org/wp-content/upl 0ads/2019/12/2019 Afghan_Survey Full-Report.pdf [accessed 2020-03-24]

US Agency for International Development. A survey of Afghan women's access to mobile technology. 2013. URL: https:/
/www.usaid.gov/sites/default/files’”documents/1871/survey afghan women_mobile.pdf [accessed 2020-03-24]

Yamin F, Kaewkungwal J, Singhasivanon P, Lawpoolsri S. Women's Perceptions of Using Mobile Phones for Maternal
and Child Health Support in Afghanistan: Cross-Sectional Survey. IMIR Mhealth Uhealth 2018 Apr 10;6(4):€76 [FREE
Full text] [doi: 10.2196/mhealth.9504] [Medline: 29636317]

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

Shiferaw S, Spigt M, Tekie M, Abdullah M, Fantahun M, Dinant G. The Effects of aL ocally Developed mHealth | ntervention
on Delivery and Postnatal Care Utilization; A Prospective Controlled Evaluation among Health Centresin Ethiopia. PL0oS
One 2016;11(7):e0158600 [ FREE Full text] [doi: 10.1371/journal.pone.0158600] [Medline: 27383186]

Skinner D, Delobelle P, Pappin M, Pieterse D, Esterhuizen TM, Barron P, et al. User assessments and the use of information
from MomConnect, a mobile phone text-based information service, by pregnant women and new mothersin South Africa
BMJ Glob Health 2018;3(Suppl 2):e000561 [FREE Full text] [doi: 10.1136/bmjgh-2017-000561] [Medline: 29713504]
Hazra A, Khan ME, Mondal SK. Mabile Phone Messaging to Husbands to Improve Maternal and Child Health Behavior
in India. JHealth Commun 2018;23(6):542-549. [doi: 10.1080/10810730.2018.1483444] [Medline: 29902122]

Crawford J, Larsen-Cooper E, Jezman Z, Cunningham SC, Bancroft E. SM S versus voice messaging to deliver MNCH
communication in rural Malawi: assessment of delivery success and user experience. Glob Health Sci Pract 2014
Feb;2(1):35-46 [FREE Full text] [doi: 10.9745/GHSP-D-13-00155] [Medline: 25276561]

World Health Organization. Recommendations on digital interventionsfor health system strengthening. 2019. URL : https:/
[apps.who.int/iris/bitstream/handl /10665/311941/9789241550505-eng.pdf 2ua=1 [accessed 2020-03-24]

Maternal and Child Survival Program. Lessons from Country Programs Implementing the Mobile Alliance for Maternal
Action Programsin Bangladesh, South Africa, Indiaand Nigeria, 2010-2016. Baltimore: Jhpiego; 2017. URL : https:.//www.
ictworks.org/wp-content/upl oads/2018/09/MAM A -Full-Report.pdf [accessed 2020-03-24]

Alam M, D'Este C, Banwell C, Lokuge K. The impact of mobile phone based messages on maternal and child healthcare
behaviour: aretrospective cross-sectional survey in Bangladesh. BMC Health Serv Res 2017 Jun 24;17(1):434 [FREE Full
text] [doi: 10.1186/s12913-017-2361-6] [Medline: 28645278]

Chowdhury ME, Shiblee S, Jones HE. Does mHealth voi ce messaging work for improving knowledge and practice of
maternal and newborn healthcare? BMC Med Inform Decis Mak 2019 Sep 05;19(1):179 [EREE Full text] [doi:
10.1186/s12911-019-0903-z] [Medline: 31488159]

Coleman J, Bohlin KC, Thorson A, Black V, Mechael P, Mangxaba J, et al. Effectiveness of an SM S-based maternal
mHealth intervention to improve clinical outcomes of HIV-positive pregnant women. AIDS Care 2017 Jul;29(7):890-897.
[doi: 10.1080/09540121.2017.1280126] [Medline: 28107805]

Alami SO, Dulli L, Dal Santo L, Rastagar SH, Seddiqgi S, Hemat S, et al. Getting health information to internally displaced
youth in Afghanistan: can mobile phone technology bridge the gap? Gates Open Res 2019 Jun 4;3:1483. [doi:
10.12688/gatesopenres.13008.1]

https://mhealth.jmir.org/2020/7/€17535 JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 7 | €17535 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1155/2017/3120854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28298932&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2007.123471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18703445&dopt=Abstract
http://europepmc.org/abstract/MED/29138735
http://dx.doi.org/10.5195/cajgh.2017.240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29138735&dopt=Abstract
http://dx.doi.org/10.1080/07399330903052129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19742366&dopt=Abstract
http://dx.doi.org/10.1001/jama.288.10.1284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12215139&dopt=Abstract
http://europepmc.org/abstract/MED/24003851
http://europepmc.org/abstract/MED/24003851
http://dx.doi.org/10.1080/17441692.2013.827735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24003851&dopt=Abstract
http://dx.doi.org/10.1111/j.0361-3666.2004.00258.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15344941&dopt=Abstract
https://asiafoundation.org/wp-content/uploads/2019/12/2019_Afghan_Survey_Full-Report.pdf
https://www.usaid.gov/sites/default/files/documents/1871/survey_afghan_women_mobile.pdf
https://www.usaid.gov/sites/default/files/documents/1871/survey_afghan_women_mobile.pdf
https://mhealth.jmir.org/2018/4/e76/
https://mhealth.jmir.org/2018/4/e76/
http://dx.doi.org/10.2196/mhealth.9504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29636317&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2664-7
http://dx.doi.org/10.1186/s12913-017-2664-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29115992&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0158600
http://dx.doi.org/10.1371/journal.pone.0158600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27383186&dopt=Abstract
https://gh.bmj.com/cgi/pmidlookup?view=long&pmid=29713504
http://dx.doi.org/10.1136/bmjgh-2017-000561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29713504&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2018.1483444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29902122&dopt=Abstract
http://www.ghspjournal.org/cgi/pmidlookup?view=long&pmid=25276561
http://dx.doi.org/10.9745/GHSP-D-13-00155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25276561&dopt=Abstract
https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-eng.pdf?ua=1
https://www.ictworks.org/wp-content/uploads/2018/09/MAMA-Full-Report.pdf
https://www.ictworks.org/wp-content/uploads/2018/09/MAMA-Full-Report.pdf
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2361-6
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2361-6
http://dx.doi.org/10.1186/s12913-017-2361-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28645278&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-019-0903-z
http://dx.doi.org/10.1186/s12911-019-0903-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31488159&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2017.1280126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28107805&dopt=Abstract
http://dx.doi.org/10.12688/gatesopenres.13008.1
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Lebrunet a

28.

29.

30.

31.

32.

Akseer T, Maxwell-Jones C. Afghanistan in 2018: A Survey of the Afghan People. San Francisco: The Asia Foundation;
2018. URL : https://asiaf oundation.org/wp-content/upl 0ads/2018/12/2018 Afghan-Survey fullReport-12.4.18.pdf [accessed
2020-03-24]

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

Amankwaa |, Boateng D, Quansah DY, Akuoko CP, Evans C. Effectiveness of short message services and voice call
interventions for antiretroviral therapy adherence and other outcomes: A systematic review and meta-analysis. PLoS One
2018;13(9):e0204091 [FREE Full text] [doi: 10.1371/journal.pone.0204091] [Medline: 30240417]

Najafizada SAM, Labonté R, Bourgeault IL. Community health workers of Afghanistan; a qualitative study of a national
program. Confl Health 2014;8:26 [FREE Full text] [doi: 10.1186/1752-1505-8-26] [Medline: 25904976]

Edward A, Branchini C, Aitken I, Roach M, Osei-Bonsu K, Arwal SH. Toward universal coverage in Afghanistan: A
multi-stakehol der assessment of capacity investments in the community health worker system. Soc Sci Med 2015
Nov;145:173-183 [FREE Full text] [doi: 10.1016/j.socscimed.2015.06.011] [Medline: 26141453]

Abbreviations

HEMAYAT: Helping Mothers and Children Thrivein Afghanistan
MAMA: Mobile Alliance for Maternal Action

mHealth: mobile health

MNCH: maternal, newborn, and child health

MOPH: Ministry of Public Health

SMS: short message service

USAID: United States Agency for International Devel opment

Edited by G Eysenbach; submitted 18.12.19; peer-reviewed by M Pensak, C Reis, F Yamin; comments to author 05.02.20; revised
version received 01.05.20; accepted 13.05.20; published 20.07.20

Please cite as:

Lebrun V, Dulli L, Alami SO, Sidigi A, Sultani AS, Rastagar SH, Halimzai |, Ahmadzai S Todd CS

Feasibility and Acceptability of an Adapted Mobile Phone Message Programand Changesin Maternal and Newborn Health Knowledge
in Four Provinces of Afghanistan: Sngle-Group Pre-Post Assessment Study

JMIR Mhealth Uhealth 2020;8(7):e17535

URL: https://mhealth.jmir.org/2020/7/€17535

doi: 10.2196/17535

PMID: 32706690

©VictoriaLebrun, LisaDulli, Sayed Omar Alami, Arzoo Sidigi, Ahmad Shah Sultani, Sayed Haroon Rastagar, | ftikhar Halimzai,
Sharif Ahmadzai, Catherine S Todd. Originally published in IMIR mHealth and uHealth (http://mhealth.jmir.org), 20.07.2020.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR mHealth and uHealth, is properly cited. The complete bibliographic information,
alink to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must be included.

https://mhealth.jmir.org/2020/7/€17535 JMIR Mhealth Uhealth 2020 | vol. 8 | iss. 7 | €17535 | p. 15

RenderX

(page number not for citation purposes)


https://asiafoundation.org/wp-content/uploads/2018/12/2018_Afghan-Survey_fullReport-12.4.18.pdf
https://mhealth.jmir.org/2018/1/e7/
http://dx.doi.org/10.2196/mhealth.8998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29317380&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0204091
http://dx.doi.org/10.1371/journal.pone.0204091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30240417&dopt=Abstract
https://conflictandhealth.biomedcentral.com/articles/10.1186/1752-1505-8-26
http://dx.doi.org/10.1186/1752-1505-8-26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25904976&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(15)00343-3
http://dx.doi.org/10.1016/j.socscimed.2015.06.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26141453&dopt=Abstract
https://mhealth.jmir.org/2020/7/e17535
http://dx.doi.org/10.2196/17535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32706690&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

