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Background: Adolescence is a psychologically vulnerable period, and pregnancy
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during this stage increases the risk of stress, particularly when pregnancies are
unintended or accompanied by social stigma. Although psychosocial support is
essential, evidence on supportive counseling specifically for pregnant adolescents

is limited, and most interventions rely on traditional face-to-face methods. To
address this gap, this study developed a smartphone-based supportive counseling
model to strengthen maternal mental health among Indonesian adolescents.
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Methods: A quasi-experimental pre- and post-test non-equivalent control group

design was used involving 60 pregnant adolescents. Participants were assigned
to an intervention group (n = 30) or a control group (n = 30) using purposive
sampling. The intervention group received smartphone-based supportive
counseling sessions (60—120 minutes) over three weeks, while the control group
received routine antenatal care. Pregnancy-specific stress was measured before
and after the intervention. Data were analyzed using paired t-tests and
independent t-tests.
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Results: The intervention group showed a significant reduction in pregnancy-
specific stress after supportive counseling (p < 0.001), whereas the control group
showed no significant change (p = 0.069).

Conclusion: Smartphone-based supportive counseling is effective in reducing
pregnancy-specific stress among pregnant adolescents and may serve as an
accessible psychosocial support model in resource-limited settings.

Teenage pregnancy is associated with disrupted education,
compromised physical health, socioeconomic instability,
and persistent stigma. Adolescent mothers frequently
experience low self-esteem, limited access to healthcare,
and a heightened risk of psychological distress. Rates of
depression in this population range from 8% to 39%, and
adolescents are 1.6 times more likely than adults to
experience pregnancy-related stress.5-"" Chronic stress
and mood disorders during pregnancy can impair fetal
development, hinder maternal-infant bonding, and
contribute to long-term emotional and behavioral problems

INTRODUCTION

Adolescent pregnancy remains a major global public health
concern due to its complex medical, psychological, and
social consequences. Adolescents constitute
approximately 16% of the world’s population, yet many
initiate sexual activity with limited reproductive health
knowledge. In Nigeria, 48.69% of adolescents reported
sexual activity and 6.01% experienced pregnancy, while
globally an estimated 21 million girls aged 15-19 give birth . 1014 -
each year." In Indonesia, adolescents represent 24% of the in children. Thege vulnergbllltles un.d.erscore the nged
population—around 67 million individuals—with adolescent for mental ,health interventions spemﬂca}ly addressing
fertility rates rising from 20.49 per 1,000 in 2021 to 26.64 in  adolescents’ developmental and psychosocial challenges.
2022, and reported at 18 per 1,000 in 2024.2* These trends
highlight the urgent need for targeted reproductive and
mental health interventions.

Supportive counseling has shown promising benefits for
improving psychological well-being in pregnancy. Previous
studies indicate that counseling grounded in positive
psychology enhances coping among women with nausea
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and vomiting, reduces stress during the COVID-19
pandemic, and lowers perceived stress while increasing
empowerment in high-risk pregnancies.'®'* Emotional and
informational support consistently strengthens resilience
and adaptation during pregnancy. However, existing
evidence is largely limited to adult or high-risk pregnant
women and typically delivered through conventional face-
to-face models.

A substantial research gap persists regarding mental health
interventions tailored to pregnant adolescents—who face
developmental immaturity, social stigma, constrained
reproductive autonomy, and limited psychosocial support.
Digital mental health solutions for adolescent mothers
remain scarce, particularly in low-resource settings such as
Indonesia, where shortages of trained mental health
professionals restrict access to counseling. Addressing
these unmet needs requires innovative, accessible, and
developmentally appropriate approaches.

To respond to this gap, the present study developed and
evaluated smartphone-based supportive counseling
delivered through the CS Mama application. This platform
integrates  psychoeducation,  emotional  regulation
strategies, and peer-support features using interactive
modules and animated videos, providing confidential and
continuous psychosocial assistance. Unlike conventional
counseling, this digital model offers enhanced accessibility,
privacy, flexibility, and alignment with adolescent-friendly
care principles.

Accordingly, this study aims to assess the effectiveness of
smartphone-based supportive counseling in reducing
pregnancy-specific stress among pregnant adolescents. By
focusing on a highly underserved and vulnerable
population, the study provides new evidence on the role of
digital psychosocial interventions in maternal healthcare.
The findings are anticipated to support the integration of
technology-enabled counseling into national maternal
health programs and contribute to the achievement of
Sustainable Development Goal 3, which emphasizes
healthy lives and mental well-being across all ages.

METHOD

Study Design

This study employed a quantitative quasi-experimental
design using a pre-post-test non-equivalent control group
approach.’®

Setting and Respondents

The study was carried out from April to October 2025 at
several community health centers in Banyumas Regency,
Central Java, Indonesia, an area with consistently high
rates of adolescent pregnancy. The study population
included all pregnant adolescents under 20 years living in
the health center catchment areas. Participants were
recruited using purposive sampling. Sample size estimation
with G*Power (power 0.80; 95% confidence level) indicated
a minimum of 27 participants per group; therefore, 30
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adolescents were enrolled in each group to anticipate
attrition, resulting in a total sample of 60 participants.

Inclusion criteria were pregnant adolescents aged <20
years, gestational age <35 weeks, primigravida, owning an
Android smartphone, and willing to provide informed
consent. Exclusion criteria included diagnosed psychiatric
disorders, cognitive impairment, or any condition that could
hinder participation in the counseling sessions.

Intervention Procedure

Participants in the intervention group received six sessions
of smartphone-based supportive counseling delivered
through the CS Mama application. A technical orientation
was conducted via Zoom prior to the intervention.
Counseling sessions were provided over three weeks, with
two sessions per week lasting 60—120 minutes each. The
intervention included psychoeducation, stress-
management strategies, emotional regulation, problem-
solving, and peer-support discussions, supported by follow-
up monitoring through Zoom and WhatsApp groups. The
CS Mama application was developed and validated by the
research team before implementation.

The control group received routine antenatal care from
midwives according to national guidelines without additional
psychological intervention. Both groups completed pre- and
post-intervention assessments using the same digital
platform.

Variables, Instruments, and Measurement

The primary outcome measured was pregnancy-specific
stress, assessed at baseline and immediately after the 3-
week intervention. Stress levels were measured using the
Pregnancy-Specific Stress Questionnaire, a validated and
reliable instrument consisting of 25 items across six
domains: maternal health, newborn safety, family
relationships, maternal and infant preferences, personal
concerns, and work-related aspects. Each item was rated
on a 5-point Likert scale from 0 (“never”) to 4 (“always”),
with  higher  scores indicating greater stress.
Sociodemographic  data—including age, education,
income, and gestational age—were collected through a
structured  questionnaire to  describe participant
characteristics and support covariate analysis.

Data Analysis

Data were analyzed using IBM SPSS Statistics version 26.
Normality of continuous variables was tested using the
Kolmogorov—Smirnov  test.  Within-group differences
between pre-test and post-test scores were examined using
paired t-tests, whereas between-group differences were
analyzed using independent t-tests. Analysis of covariance
(ANCOVA) was conducted to assess the effect of
supportive counseling on pregnancy-specific stress while
controlling for baseline scores and relevant covariates.
Statistical significance was set at p < 0.05."
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Ethical Consideration

Ethical approval was obtained from the Health Research
Ethics Committee of Universitas Harapan Bangsa
(Approval No. B-LPPM-UHB/1744/04/2023).

RESULTS

Atotal of 60 pregnant adolescents participated in this study,
with 30 in the intervention group and 30 in the control group.
Table 1 presents the sociodemographic characteristics of
both groups. Most participants in the intervention group
(80%) and in the control group (76.7%) were in late
adolescence (17—19 years). Junior high school was the
most common education level (46.7% and 56.7%,
respectively). Half of the intervention group and 40% of the
control group reported monthly incomes below 1.5 million
rupiah, while 26.7% and 30% had no income. Regarding
gestational age, 50% of adolescents in the intervention
group were in the second trimester, whereas most
participants in the control group (90%) were in the first
trimester. Unplanned pregnancy was reported by 86.7% of
the intervention group and 70% of the control group.

Table 2 shows the comparison of pregnancy-specific stress
scores before and after the intervention. In the intervention
group, the mean pregnancy-specific stress score
decreased significantly after receiving smartphone-based
supportive counseling, with a mean difference of —19.40
(SD 13.07; p < 0.001). In contrast, the control group showed
a minimal and non-significant change (mean difference —
0.87; SD 2.52; p = 0.069).

Table 1. Sociodemographic Characteristics of Participants

Characteristics Intervention Control
Age
Early adolescence (12— 6 (20.0%) 7 (23.3%)
16 yrs)
Late adolescence (17— 24 (80.0%) 23 (76.7%)
19 yrs)
Education
Not finished elementary 1(3.3%) 0 (0.0%)
school
Elementary school 5 (16.7%) 6 (20.0%)
Junior high school 14 (46.7%) 17 (56.7%)
Senior high school 10 (33.3%) 7 (23.3%)
Income
No income 8 (26.7%) 9 (30.0%)
<1.5 million rupiah 15 (50.0%) 12 (40.0%)
1.5-2.5 million rupiah 7 (23.3%) 6 (20.0%)
2.5-3.5 million rupiah 0 (0.0%) 3 (10.0%)
>3.5 million rupiah 0 (0.0%) 0 (0.0%)
Gestational Age
First trimester 8 (26.7%) 27 (90.0%)
Second trimester 15 (50.0%) 2 (6.7%)
Third trimester 7 (23.3%) 1(3.3%)
Pregnancy Status
Wanted 4 (13.3%) 9 (30.0%)
Unwanted 26 (86.7%) 21 (70.0%)

Table 2. Pre—Post Differences in Pregnancy-Specific
Stress Scores

Group Mean Diff + SD 95% ClI p-value
Intervention group  -19.40 £ 13.07  14.52 - 24.28 <0.001
Control group -0.87 +2.52 -0.07-1.81 0.069

Between-group analysis using independent t-test confirmed
that the reduction in pregnancy-specific stress was
significantly greater in the intervention group than in the
control group (p < 0.001). ANCOVA, adjusting for baseline
scores, also indicated a significant treatment effect (p <
0.001), as shown in Table 3.

Table 3. Between-Group Differences in Pregnancy-Specific
Stress

Analysis Mean Diff (95% ClI) p-value

Independent t-test Significant reduction in <0.001
intervention group vs control

ANCOVA (adjusted for Significant treatment effect <0.001

baseline score)

DISCUSSION

This study showed that most participants were in late
adolescence (17-19 years), a stage marked by biological
maturity but limited psychological readiness and
reproductive health knowledge. Such developmental
characteristics increase susceptibility to risky sexual
behavior and unintended pregnancy, consistent with
evidence linking adolescent pregnancy to low reproductive
autonomy, limited self-efficacy, and inadequate access to
sexual health education."”?" Lower educational
attainment—reported by nearly half of participants—further
heightens vulnerability by restricting decision-making
capacity, reducing contraceptive use, and limiting access to
health services.???5. Low household income was also
common among participants, aligning with literature
showing that economic hardship contributes to early
marriage, transactional relationships, and unprotected
sexual activity.26-30

Most pregnancies in this study occurred in the first and
second trimesters, periods characterized by increased
psychological instability due to physical changes,
uncertainty, and social pressure.3"32 Low education, low
income, and the high proportion of unplanned pregnancies
observed in both groups likely intensified psychosocial
vulnerability. Prior studies have demonstrated that
unintended adolescent pregnancy is associated with
emotional distress, reduced maternal—-infant bonding, and
increased anxiety, which in turn elevate pregnancy-specific
stress and risk of adverse obstetric outcomes such as
preterm birth and low birth weight.384!' These findings
highlight the need for psychosocial support that addresses
emotional, cognitive, and behavioral aspects of stress
during pregnancy.4244

The present study found that smartphone-based supportive
counseling significantly reduced pregnancy-specific stress
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among pregnant adolescents, while routine antenatal care
alone produced no meaningful change. These results align
with prior evidence showing that supportive counseling
improves psychological well-being, coping, and prenatal
health behaviors by providing empathetic communication,
structured information, and guided reflection.13484°
Supportive counseling has also been shown to enhance

self-esteem, reduce stress, and improve emotional
adjustment in various reproductive health contexts,
including infertility, post-IVF failure, and postpartum
care.5051

Several mechanisms may underlie the effectiveness of the
intervention. Emotional validation and empathetic
communication may have reduced perceived stigma and
increased feelings of acceptance. Psychoeducation likely
improved cognitive understanding of pregnancy-related
changes, reducing fear and uncertainty. Stress-
management and problem-solving strategies may have
strengthened coping and emotional regulation. The peer
interactions and continuous communication enabled
through the CS Mama application likely enhanced
perceived social support, an important protective factor for
adolescent mental health. These mechanisms align with
existing evidence on how psychosocial interventions
reduce stress by improving cognitive appraisal and coping
responses,33:34:48-51

This study has several strengths, including the use of a
standardized intervention protocol, validated and culturally
adapted instruments, and a smartphone-based model that
improved accessibility and continuity of care—particularly
beneficial for adolescents facing stigma or mobility barriers.
The absence of participant dropout further strengthens
internal  validity. However, limitations must be
acknowledged. The quasi-experimental design and non-
random sampling may introduce selection bias, and
baseline differences in socioeconomic and educational
characteristics could serve as residual confounders despite
statistical adjustment. Additionally, the study was conducted
in a specific regional context, which may limit
generalizability. Future studies using randomized controlled
designs, larger and more diverse samples, and longer
follow-up periods are recommended to evaluate sustained
effects and explore additional mental health outcomes such
as anxiety, depression, and mother-infant bonding.

CONCLUSIONS AND RECOMMENDATION

This study demonstrated that
supportive counseling effectively reduced pregnancy-
specific stress among pregnant adolescents. The
integration of emotional support, psychoeducation, and
peer interaction within a digital platform strengthened
coping ability and enhanced psychological well-being. As a
practical and accessible approach for resource-limited
settings, this intervention has the potential to complement
adolescent-friendly maternal health services at community
health centers. Strengthening the capacity of health
workers to identify stress early and provide empathetic,

smartphone-based

technology-assisted follow-up may further improve
outcomes. Future studies with larger and more diverse
samples are recommended to validate these findings and
explore long-term impacts on maternal and child health.
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