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Abstract
Background

Planned pre-labor cesarean delivery for high-risk pregnancies is rare in sub-Saharan Africa, where up to
90% of cesareans are performed emergently with high risks of adverse outcomes. Improving the number
of planned pre-labor cesareans requires attention to antenatal-intrapartum continuity of care. We
developed an mHealth intervention using SMS and Interactive Voice Response (IVR) to support birth
preparedness for planned cesarean delivery among high-risk pregnant women in Uganda.

Methods

We conducted a prospective pilot study at Mbarara Regional Referral Hospital, Uganda, among pregnant
women (= 28 to < 39 weeks' gestation) with antenatal indications for pre-labor cesarean. Participants
received educational SMS and IVR messages at 14, 7, and 2 days before their scheduled cesarean,
covering delivery timing, danger signs, logistical planning, and perioperative preparation. Feasibility was
assessed through platform-confirmed message delivery, self-reported receipt, and IVR call duration.
Acceptability was assessed via a post-delivery survey capturing preferences, comprehension, and
satisfaction. Descriptive statistics summarized outcomes; feasibility and acceptability were compared
by digital access adequacy.

Results

Seventy-one women were enrolled between June 2024 and February 2025 (mean gestational age 33.1
weeks; 93% with > 2 prior cesareans). Fifty-one percent delivered before their scheduled date, reducing
exposure to later messages. Among those still pregnant at each time point, platform-confirmed
message delivery exceeded 77% for SMS and 86% for IVR, with self-reported receipt closely mirroring
these rates. Mean IVR call duration ranged from 70 to 108 seconds, with over 95% of calls exceeding 30
seconds. Among 59 respondents completing the acceptability survey, all rated message length and
pacing as appropriate and content as easy to understand. Most preferred SMS over IVR (68% vs. 32%)
and preferred weekly messaging. No participants reported concerns regarding privacy, network
connectivity, or phone sharing. No differences in delivery or receipt were observed by digital access
adequacy.

Conclusions

An SMS/IVR intervention for cesarean-specific birth preparedness was highly feasible and acceptable
among high-risk pregnant women in Uganda. Further evaluation is warranted to assess clinical
effectiveness and scalability.
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Trial Registration:

clinicaltrials.gov; trial registration number: NCT07696325; Registered retrospectively July 61 2026.

Background

Access to timely, safe, and appropriate cesarean delivery is critical to reducing the approximately
300,000 maternal and 2.5 million perinatal deaths that occur globally every year.[1] However, such
access remains severely limited in sub-Saharan Africa, which accounts for approximately two-thirds of
annual maternal deaths and nearly half of perinatal deaths despite representing only a fraction of the
global population.[1-3] Moreover, women in the region who do access cesarean delivery experience
disproportionately poor outcomes, with reported mortality rates of 0.5-1% and complication rates
approaching 20%, far exceeding those observed in high-income countries.5,® Despite persistently low
cesarean rates in the region (5% versus a global average of 21%), an estimated 25 million cesarean
deliveries are projected annually in sub-Saharan Africa by 2030, making strategies to simultaneously
improve access to and outcomes of this key surgical intervention a critical global health priority.”

While some cesarean indications are determinable only after the onset of labor, certain high-risk
pregnancies have prenatal indications amenable to a planned surgery, accounting for up to 32% of all
cesarean deliveries.[4-6] [7-9] For these conditions, a planned pre-labor cesarean is recommended
given the high risk of morbidity and mortality accompanying labor. Yet such planned cesareans are rare
in sub-Saharan Africa, where 80—90% of cesareans are performed emergently, compared to 13-15% in
high-income countries.[9-12]

Achieving a planned cesarean delivery requires continuity across the antenatal—intrapartum continuum.
Early identification of high-risk pregnancies, followed by birth preparedness interventions, such as
education and counseling to help women and families recognize danger signs, make decisions before
labor and plan where and how to seek care, offer a framework for this. Yet in sub-Saharan Africa and
other low and middle-income country settings, such efforts have focused on vaginal delivery, with limited
attention to cesarean-specific preparedness.

Our prior work in Uganda underscores this gap. Among women with a prior cesarean, more than a
quarter had no delivery planning during antenatal care, and those who did often lacked awareness of the
safest delivery timing and location. As a result, most women in this cohort presented for delivery in
advanced stages of labor, contrary to the normative and Uganda Ministry of Health guidelines for a
planned pre-labor cesarean for women with this risk factor.[13, 14] Addressing this gap is further
complicated by persistent and worsening health workforce shortages across the region.[15]

Mobile Health (mHealth) applications offer a potentially scalable solution to mitigate these health
system gaps. mHealth has successfully been used in maternal health for education and reminders to
women to engage in prenatal care and for facility-based delivery.[16—21] However, data on the use of
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mHealth for high-risk pregnancies, and specifically for women with a prelabor indication for cesarean is
scarce.

To mitigate against staffing shortages and enable cesarean-specific birth preparedness, we developed
an mHealth tool using Short Message Service (SMS) and Interactive Voice Response (IVR) for pregnant
women in Uganda with a prenatal cesarean indication. This tool complements a cesarean scheduling
system implemented at Mbarara Regional Referral Hospital (MRRH) in Uganda as part of a quality
improvement initiative to increase appropriate planned pre-labor cesarean deliveries. While mhealth
interventions have shown promise for improving antenatal attendance and reproductive health
outcomes in LMICs, [22] evidence on combined SMS/IVR use is limited, and to our knowledge, none has
targeted high-risk pregnancies or surgical preparedness specifically.

This pilot study addresses this gap by focusing on cesarean-specific rather than general birth
preparedness, combining SMS and IVR to accommodate varying literacy and phone access profiles, and
embedding the intervention within an existing scheduling system at a tertiary referral hospital. The
primary objective was to assess the feasibility and acceptability of using this tool among high-risk
pregnant women with a medically indicated cesarean.

Methods

Study design

We conducted a prospective pilot study to assess the feasibility and acceptability of a mobile health
(mHealth) educational intervention using SMS and IVR among pregnant women with antenatally
identified indications for pre-labor cesarean delivery.

Study setting

The study was conducted in the Department of Obstetrics and Gynecology at Mbarara Regional Referral
Hospital (MRRH), a tertiary referral hospital in southwestern Uganda that provides antenatal,
intrapartum, and surgical obstetric care to a large catchment area. As part of a quality improvement
initiative, MRRH introduced a cesarean delivery scheduling system in 2018 to reduce emergency
cesareans among women with a known medically indicated pre-labor indication. Women attending the
high-risk antenatal clinic and meeting criteria for a pre-labor cesarean are provided a scheduled date for
surgery at term (37-39) weeks of gestation.

Participants and Eligibility

Pregnant women were eligible for this study if they were between =28 and <39 weeks’ gestation,
receiving antenatal care at MRRH, intending to deliver at MRRH, had known gestational age (determined
by last menstrual period and/or ultrasound dating if available), and were identified by clinicians as having
a prenatal indication for pre-labor CS. Eligible indications included =2 prior cesarean deliveries, prior
classical cesarean delivery, prior myomectomy, prior uterine rupture, or persistent breech presentation.
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Participants were required to have access to a mobile phone within their household or neighborhood and
be able to provide informed consent in English or the local language, Runyankole.

Women were excluded if they had signs or symptoms of labor or obstetric complications at the time of
screening, did not have access to a mobile phone, or were unable to communicate in English or
Runyankole. Pregnant adolescents were eligible to participate and were considered emancipated minors
under Ugandan guidelines.

Recruitment and enrollment

Clinical decisions regarding cesarean indication and scheduling were made independently by routine
clinical staff. A trained research assistant (RA) screened women attending the high-risk antenatal clinic
who were flagged by clinicians as potentially eligible and interested. Clinicians introduced the study
during routine visits, after which interested women were approached by the RA in a private area of the
clinic. Written informed consent was obtained in the participant’s preferred language (English or
Runyankole). This pilot study used consecutive sampling with a target enroliment of 70 participants. The
target of 70 was chosen to adequately describe implementation performance and acceptability
outcomes, accounting for an anticipated 10% loss to follow-up rate.

Intervention

Participants were enrolled in an mHealth educational intervention delivered via SMS and IVR using the
EngageSparka platform designed to support birth preparedness for planned pre-labor cesarean delivery.
Educational content focused on cesarean preparedness, including timing of delivery, signs requiring
urgent care, logistical planning, and perioperative preparation. IVR message duration ranged from 20 to
115 seconds. Messages were delivered in English or Runyankole based on participant preference.
Messages sent are provided in Supplemental Table 1.

Messages were scheduled to be delivered at 14, 7, and 2 days prior to the participant’s scheduled
cesarean date. One IVR message was sent at each time point. At the 14-day and 7-day time points, two
SMS messages were sent to avoid long paragraphs of text. At the 2-day time point, one SMS message
was sent. The number of time points participants were eligible for depended on the gestational age at
enrollment, the scheduled delivery date, and their actual delivery date. Participants were scheduled to
receive both SMS and IVR messages at all time points. Participants could request a follow-up phone call
if they required clarification, which was initially handled by the RA and escalated to an obstetrician on the
study team if clinical questions arose. The RA monitored message delivery and IVR engagement. If
messages were not received or calls were unanswered, multiple automated and manual follow-up
attempts were made. Technical issues encountered during SMS delivery or IVR use were documented
automatically through the EngageSparka platform.

Data collection

At enrollment, the RA administered a structured background questionnaire (Appendix 1) using REDCap

to collect demographic information, obstetric history, digital readiness (i.e., mobile phone use, network

access, and digital literacy), and preferred language. The background survey and questions on digital
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readiness and literacy were adapted from existing literature and developed for this study and have not
previously been published elsewhere (Supplementary File 1).

Participants who delivered at MRRH were approached on postpartum day 2 or 3, before discharge, to
complete an acceptability questionnaire (Appendix 1), which captured participants’ perceptions of
usefulness, comprehensibility, and satisfaction with the mHealth tools. Women who delivered outside
MRRH were contacted by phone approximately 1-2 weeks after their scheduled delivery date to
complete a modified acceptability questionnaire that included questions on reasons for delivering
elsewhere and outcomes of their delivery. (Appendix 1).

Outcomes and Variables of Interest

The primary outcomes of interest were the feasibility and acceptability of the SMS/IVR intervention. We
defined feasibility as a multi-dimensional implementation outcome that encompasses 1) reach i.e., the
proportion of enrolled women eligible to receive messages at each scheduled time point based on their
actual delivery date; 2) delivery fidelity, i.e. platform-confirmed message delivery; and 3) engagement
with messages, i.e., self-report of receipt of SMS and/or IVR messages and duration of IVR calls.
Acceptability outcomes were assessed among participants who completed the post-delivery
acceptability survey and included preferences for message modality (SMS vs. IVR), timing and frequency
of message delivery, perceived appropriateness of message length and pacing, ease of understanding,
perceived usefulness and relevance of the messages, and concerns related to privacy or technical
barriers (e.g., phone charging or network access). Acceptability measures were summarized separately
for SMS and IVR modalities.

Participants were categorized into two groups based on self-reported indicators of digital access and
literacy. Women were classified as having limited digital access if they reported any of the following:
exclusive reliance on a shared phone, difficulties with mobile network access, challenges with phone
charging, or inability to send or receive SMS messages. All remaining participants were classified as
having adequate digital access.

Analysis

Descriptive statistics were used to summarize participant characteristics, feasibility metrics, and
acceptability outcomes. Feasibility outcomes were calculated using denominators restricted to
participants who remained pregnant at each scheduled message time point. Message delivery success
was defined as confirmation of SMS message delivery or IVR call delivery by the EngageSpark platform,
and self-report of message receipt was based on participant self-report during the acceptability
interview. IVR engagement was summarized using the mean, median, and interquartile range of call
duration. Acceptability outcomes were summarized using frequencies and proportions for categorical
variables, with preferences and satisfaction ratings described across message modalities. Feasibility
and acceptability outcomes were compared across dichotomized digital access groups using Chi-square
tests.
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Ethical approval

The study protocol was reviewed and approved by the institutional review boards of Mbarara University
of Science and Technology (MUST Protocol No. MUST-2023-127), Massachusetts General Brigham (MGB
Protocol No. 2024P000837), and the Uganda National Council for Science and Technology (UNCST
Protocol No. HS4081ES). All participants provided written informed consent before enroliment.

Results

A total of 71 high-risk pregnant women with antenatally identified indications for pre-labor cesarean
section were enrolled in the study between June 2024 and February 2025 (Figure 1). The mean age was
31.6 years (z 4.3); most participants were aged 18-35 years, and all were married (Table 1). Most
participants had completed at least secondary education (82%), including nearly one-third with tertiary or
postgraduate education. Occupations varied, with 42% reporting unpaid domestic work, 37% engaged in
informal employment, and 21% in formal employment. Mean monthly household income was
approximately 280,000 Ugandan Shillings (approximately USD 80).

Table 1: Participant Characteristics

Page 8/23



Demographics characteristics N=71 (%, SD)

Age
mean (SD) 31.6 (4.3)
18-35 52 (73)
>35 19 (27)
Education
Primary 13 (18)
Secondary 36 (51)
Tertiary, University or Postgraduate 22 (31)

District of origin

Mbarara 64 (90)

Isingiro 6 (8.5)

Ntungamo 1(1.4)
Married 71 (100)
Occupation

Formal employment 15(21)

Informal employment 26 (37)

Homemaker/unpaid domestic work 30 (42)

Monthly Household Income (in),
Uganda Shillings, mean (SD) 280,281 (311,503)
USD, mean (SD) 80 (89)

Antenatal care

Number of antenatal visits prior to enrollment

One 1(1.4)
Two 2(2.8)
Three 12 (17)
Four 23 (32)
Five or more 33 (46)

Facilities for Antenatal care
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MRRH only

Health Center Il or Il

Health Center IV

Other hospital or referral center
Obstetric and Medical Characteristics
Gestational age at enrollment, mean (SD)
Gravidity, mean (SD)
Parity, mean (SD)
Prior cesarean, mean (SD)
Prior vaginal births, mean (SD)
Prior stillbirth or neonatal demise
Indications for cesarean delivery

>2 prior cesarean sections

Breech presentation

* Other

39 (55)
15 (21)
10 (14)
7(9.8)

33.1(2.8)
4.1(1.3)
2.6 (1.0)
2.5(0.8)
0.3 (0.6)
16 (23)

66 (93)

*Qther CS indications include multiple pregnancy, prior fistula, placenta previa, prior cesarean, and short

interpregnancy interval

The mean gestational age at enrollment was 33.1 weeks (z 2.8). Participant obstetric histories reflected
a high-risk pregnancy population with a mean gravidity of 4.1 (x 1.3), parity of 2.6 (+ 1.0), and a mean of
2.5 prior cesarean deliveries; nearly a quarter of the cohort reported a prior stillbirth or neonatal/infant
demise, and 10% reported a medical comorbidity, primarily hypertension and HIV. The predominant
indication for a planned cesarean delivery was having two or more prior cesarean sections (93%).

Access to mobile phones and digital infrastructure was high among participants (Table 2). Most women
owned a personal mobile phone, including 37% with a basic phone and 58% with a smartphone, while a
small proportion (5.6%) reported no personal phone but reliable shared access. Nearly all participants
reported consistent access to mobile network coverage, with network interruptions reported rarely. All
participants reported reliable access to phone charging, most commonly within the home or through

solar chargers.

Table 2: Digital/mHealth Readiness
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Phone ownership
Any personal phone ownership
Basic phone
Smart phone
No personal phone
Shared use of phone
Other household members with phone
Husband
Child
In-Law
Do you have access to mobile network?
No
Yes
How often do you have network access trouble
Rarely
Sometimes
Access to phone charging
Phone charge location
Inside home
Neighbor
Workplace
Solar charger
Digital literacy
Comfortable retrieving SMS messages
Comfort sending SMS messages
Other uses of phone
SMS
Email

Mobile applications, browsing, health tracking

Page 11/23

68 (96)
26 (37)
41 (58)
4 (5.6)
9 (13)

69 (97)
1(1.4)
1(1.4)

1(1)
70 (99)

64 (90)
6 (8)
71 (100)

50 (70)
4 (6)
1(1)
16 (23)

71 (100)
71 (100)

71 (100)
11 (15.4)
0




Limited Digital Access 14 (20)

Mobile phone literacy was uniformly high. All participants reported being comfortable retrieving and
sending SMS messages, and all reported routine use of SMS. However, use of more advanced phone
functions, such as email, was less common, and no participants reported routine use of mobile
applications for health tracking, browsing, or education. Most participants (n=57/71, 80%) had adequate
digital access. Of the 14 (19.7%) with limited digital access, 9 (12.7%) reported sharing a household
phone, and 5 (7%) reported some network connection difficulties.

Twenty participants (28%) were delivered on the scheduled delivery date. A total of 36 (51%) participants
delivered earlier than the scheduled cesarean. The mean number of days before the scheduled date was
6 days (+8.2) and ranged from 1 to 36 days before the scheduled date. Fewer participants delivered after
the scheduled cesarean date (n=15/71, 21%), with a mean number of days after the scheduled date of 6
days (+ 4.1), ranging from 1 to 15 days. Timing of the actual delivery influenced exposure to scheduled
messages: 63 (89%), 53 (75%), and 40 (56%) participants remained pregnant at the time of the planned
14-day, 7-day, and 2-day message windows, respectively.

Message delivery rates and self-reports of message receipt rates of these participants are presented in
Table 3.

Table 3: Delivery of Message and Self-Report of Receipt
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Message delivered by
EngageSpark

n (% of participants pregnant
at time of message
schedule)

Self-report of message
received

n (% of participants still
pregnant at time of message
schedule)

Pregnant at time
of message
schedule

SMS message 1
SMS message 2
IVR message

IVR call duration
(s)

mean +SD

IVR call duration

(s)
median (IQR)

Calls with duration
> 30 seconds

n (% of calls
delivered)

SMS

IVR

14-day
message
n=63

51 (80)
54 (86)

51 (81)
10854

143(44-148)

49 (96)

53 (84)

49 (78)

7-day
message
n=53

40 (77)
44 (83)

49 (92)
93.6+47

82 (52-196)

48 (98)

49 (92)

47 (89)

2-day
message
n=40

35 (88)
N/A

35 (88)
70428

76 (60-89)

32 (91)

37 (92)

36 (90)

Among participants still pregnant at each time point, the successful delivery of messages via the
EngageSpark platform was high across modalities. At the 14-day window, 80% of SMS messages and
86% of IVR calls were successfully delivered, with 81% and 84% of participants, respectively, self-
reporting receipt. At the 7-day window, 77% of SMS messages and 92% of IVR calls were successfully

delivered, and corresponding self-reported receipt was reported for 92% for SMS and 89% for IVR. At the

2-day window, delivery success remained high, with 88% of IVR calls and 92% of SMS messages
delivered, and self-reported receipt of 90% or higher for both modalities. There were no differences in
SMS or IVR message delivery or self-report by digital access adequacy (Table 4).

Table 4. Feasibility outcomes by Digital Access Adequacy
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Outcome Adequate digital Limited digital p-

access access value
n=49 n=14
Any SMS message delivered 48 (98) 14 (100) 0.3
(any time point), n (%)
Any IVR message delivered 46 (94) 14 (100) 0.2
(any time point), n (%)
Self-reported receipt of any SMS 46 (81) 13 (93) 0.3
message, n (%)
Self-reported receipt of any IVR message, 46 (81) 13 (93) 0.3

n (%)

Denominators reflect participants eligible for message receipt at one or more time points. “Any” delivery
or receipt indicates at least one successful message or call across scheduled time points (14-, 7-, or 2-
day messages) for participants eligible to receive messages at that time point.

Engagement with IVR messages was sustained across all time points, with mean call durations of 108 +
54 seconds at 14 days, 94 + 47 seconds at 7 days, and 70 £ 28 seconds at 2 days before the scheduled
cesarean date; the majority (>95%) of IVR calls exceeded 30 seconds, indicating active message
engagement.

The post-delivery acceptability survey was completed by 59 (86%) of the 69 participants with follow-up
data. The remaining 10 did not complete the survey due to early discharge (n=8) and delivery outside the
hospital (n=2). Acceptability of the SMS and IVR intervention was high among participants completing
the post-delivery acceptability survey (N=59), as summarized in Table 4 and Figure 2. All respondents
reported that the length and pacing of both SMS and IVR messages were “just right,” with no participants
indicating that messages were too short or too long. Messages were consistently described as easy to
understand, and no participants reported difficulties related to phone charging, network connectivity, or
privacy concerns. More participants preferred SMS messages over automated voice calls (68% vs. 32%),
though both modalities were viewed favorably. Preferences for timing of message delivery were similar
across SMS and IVR, with most participants favoring afternoon (69%) or evening (27%) delivery (Table
5).

Table 5: Message preferences for IVR and SMS (N=59)
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Preference Domain SMSn (%) IVRn (%)
40 (68) 19 (32)
Preference on time of day to receive messages
Morning 0 0
Afternoon 41 (69) 41 (69)
Evening 16 (27) 16 (27)
Night 2(3) 2(3)
No preference 0 0
Message length appropriateness
Too short 0 0
Too long 0 0
Just right 59 (100) 59 (100)
Unsure 0 0
Preferred frequency for messages
Daily 0 0
Twice a week 1(2) 0
Three times a week 0 0
Weekly 58 (98) 58 (98)
Twice a month 0 0
Monthly 0 1(2)

Nearly all participants preferred to receive messages weekly, regardless of modality. Perceived
usefulness and satisfaction with IVR were uniformly positive, with all respondents strongly agreeing that
the messages were helpful, relevant, and improved CS preparedness (Figure 2).

Of 69 participants with follow-up data, 67 (97%) delivered at MRRH and 2 (2.9%) delivered elsewhere.
The latter two participants delivered at a private facility. All 69 participants delivered via cesarean
delivery. Of those with cervical dilation recorded, 87% (n=53/61) were in early or no labor, i.e., <4 cm
dilated at the time of cesarean, and 13% (n=8/61) were in active labor. There were no stillbirths or early
neonatal deaths. Seven neonates were admitted to the pediatric ward. Two participants suffered
complications. One participant with a history of hypertension developed pre-eclampsia and was
delivered early (before any study intervention) and suffered paralysis. The second participant was
delivered one day after the scheduled cesarean date and received a blood transfusion. There were no
maternal deaths.
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Discussion

In this pilot study, an SMS- and IVR-based intervention supporting cesarean preparedness among high-
risk pregnant women with antenatal indications for planned pre-labor cesarean delivery in Uganda was
highly feasible and acceptable. Message delivery was high across reminder windows and both
modalities, with self-reported receipt closely mirroring platform-confirmed delivery. Participants
consistently rated messages as understandable, appropriate, and helpful. These findings support a
combined SMS-reminder and IVR-based education strategy as a promising approach to strengthen
continuity of care for high -risk pregnancies across the antepartum-intrapartum continuum in low-
resource settings.

These results were observed in a population with high digital readiness, including high rates of personal
phone ownership, frequent SMS use, high smartphone ownership, and relatively high education and
household income compared with regional cohorts.[23] Only a minority had limited digital access, with
no meaningful differences in message delivery or receipt in this subgroup. This profile may reflect the
urban referral-hospital context and underscores the need to assess feasibility in more rural or resource-
constrained settings where phone access, network reliability and digital readiness and literacy may be
lower.

Acceptability was uniformly high across evaluated domains. Participants generally preferred SMS over
IVR, though both modalities were viewed favorably. Most favored weekly messaging, suggesting that
relatively low-intensity communication may be suffice for preparedness without message fatigue.
Participants also expressed clear preferences for message timing, with most favoring delivery in the
afternoon or evening, aligning with daily routines related to household responsibilities and work. Notably,
no participants reported concerns related to privacy, phone charging, network connectivity, or phone
sharing, which are commonly cited barriers in mHealth interventions in similar settings.[22,23]

Our findings are consistent with mHealth interventions that used SMS to improve antenatal attendance
and facility-based delivery in LMICs, including an SMS/IVR intervention targeting low-risk pregnancies in
southwestern Uganda, which have also demonstrated favorable feasibility and acceptability.[22,24]
However, few studies have focused on high-risk pregnancies or cesarean-specific preparedness, and few
have used IVR for maternal health. [22] By targeting women with high-risk pregnancies and antenatally
identified indications for pre-labor cesarean and combining SMS with IVR, this study contributes novel
evidence for a vulnerable and understudied population. The dual-modality design also extends a smaller
literature on IVR, which may be especially valuable in settings with variable literacy and supports the
premise that multiple communication channels can enhance inclusivity.[24,25]

The high feasibility and acceptability observed here suggest that similar interventions could be applied in

other facilities where planned cesarean delivery is indicated but inconsistently achieved. This approach

may also be adaptable to other high-risk pregnancy conditions that require complex delivery planning,

such as pregnancies complicated by chronic hypertension or diabetes necessitating induction of labor,

where prior research has demonstrated elevated risk of adverse outcomes.[26] Similarly, it may extend
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continuity of care and education into the postpartum period, increasingly recognized as a high-risk
period for adverse maternal and newborn outcomes.[27] In settings such as Uganda, where human
resource constraints limit the time available for repeated in-person counseling, mHealth tools like this
intervention may offer a practical means of standardizing education and reinforcing critical information
with repeated counselling while reducing demands on clinical staff.

This study has several strengths, including its focus on a high-risk obstetric population and real-world
implementation within a routine referral hospital setting. Objective platform-derived metrics allowed for
a detailed assessment of message delivery and IVR engagement, complementing participant-reported
receipt. However, the findings should be interpreted in light of several limitations. As a small pilot study
conducted at a single site, analyses were descriptive and not powered to assess effectiveness or
subgroup differences. The study population demonstrated high levels of digital readiness, which may
limit generalizability to more rural settings or settings with lower phone ownership, literacy, or network
access. Additionally, early delivery among a substantial proportion of participants reduced exposure to
later scheduled messages, underscoring the need to consider flexible or adaptive messaging strategies
in future implementations, or earlier enroliment in the intervention. Finally, reliance on self-reported
message receipt and acceptability metrics may be subject to social desirability bias and impede our
inability to objectively confirm message comprehension or full IVR listening beyond call duration metrics.

Future studies should evaluate whether this intervention improves timely presentation for scheduled
cesarean delivery, reduces emergency cesarean sections among women with antenatal indications, and
favorably impacts maternal and neonatal outcomes. There are also opportunities to refine the
intervention by tailoring message content, timing, and intensity based on individual risk profiles,
gestational age at enrollment, or prior obstetric history. Integration with electronic scheduling systems or
clinical decision support tools could further enhance effectiveness by enabling automated updates to
delivery dates and message schedules. Additionally, evaluating performance in more rural settings and
among populations with lower digital readiness will be essential to understand the generalizability of
these findings and to identify adaptations needed for broader implementation

Beyond clinical impact, enabling scale-up will require deliberate attention to implementation pathways
alongside effectiveness. Applying the digital fit—viability framework [28], our preliminary findings suggest
strong contextual fit of the intervention, including alignment with patient digital access and literacy,
appropriateness of SMS/IVR for the intended educational task, and potential for compatibility with
existing antenatal care workflows. However, long-term viability will require addressing organizational and
system-level factors, including processes for identifying eligible patients, delineation of responsibility for
message deployment and clinical oversight, mechanisms for responding to patient questions and
evolving obstetric care plans, and integration with scheduling and record systems. These challenges are
particularly salient in many sub-Saharan African settings, where fragmentation between antenatal clinics
and maternity wards and limited continuity of clinical records can undermine the execution of the
planned delivery pathway.
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Conclusion

An SMS- and IVR-based educational intervention is feasible and highly acceptable for supporting
preparedness for planned pre-labor cesarean delivery among high-risk pregnant women in Uganda.
These findings suggest that mHealth tools can play an important role in strengthening continuity of care
for high-risk pregnancies in low-resource settings, particularly where staffing constraints limit repeated
in-person counseling. Further evaluation in larger studies is warranted to assess clinical and system-
level impacts and to inform strategies for integration and scale-up.
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IVR Message Acceptability
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Proportion of participants

SMS Message Acceptability
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Figure 2

Perceived usefulness and satisfaction ratings for SMS and IVR messages (n=59).

Domains assessed include relevance, comprehensibility, and preparedness benefit, rated on a 5-point
Likert scale.
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