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ABSTRACT

Introduction: Newborn screening is a critical public health initiative that plays a vital role
in saving infants’ lives by enabling early detection of metabolic disorders. This study aimed
to evaluate the impact of maternal education on neonatal metabolic disease screening in
2024.

Methods: In this quasi-experimental study, 106 mother-infant pairs were randomly assigned
to two groups: an intervention group and a control group, each comprising 53 participants.
The intervention group received 15-minute face-to-face education on neonatal metabolic
screening. Maternal knowledge and attitudes were assessed using a researcher-designed
questionnaire administered through interviews before and after the intervention. Maternal
performance, including completion of screening tests and referrals to specialists, was also
monitored. Data were analyzed using descriptive statistics, t-tests, and regression analyses
in SPSS version 26.

Results: The mean age of mothers was 32.40 years (SD = 5.24). Of the infants, 51 (48.1%)
were female, and 55 (51.9%) were male. Education significantly increased maternal knowl-
edge and attitudes in the intervention group compared to the control group (P <0.001). The
likelihood of performing screening tests was 2.16 times higher in the intervention group
than in the control group. Additionally, a positive shift in maternal attitudes post-interven-
tion increased the likelihood of test completion by 1.06 times.

Discussion: Face-to-face maternal education significantly enhanced knowledge and atti-
tudes toward neonatal metabolic screening, leading to improved screening uptake. It is rec-
ommended that educational programs for mothers be implemented during pregnancy, with
a focus on interpreting screening test results to further support informed decision-making.
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Introduction:

ewborn screening (NS) is a public

health initiative aimed at detecting

and addressing health and genetic
conditions in infants that may not be evident at
birth. To enhance the effectiveness of the NS pro-
gram, healthcare professionals must fulfill their
roles in providing practical guidance, education,
and training to parents about screening tests. Par-
ents should be given clear, comprehensive, and
timely information regarding the purpose and ben-
efits of NS, as well as the critical need to promptly
follow up for retesting if initial results indicate ab-
normalities.

Many mothers reported receiving insufficient
or no information about the Newborn Screen-
ing (NS) program. Even when information was
provided by healthcare providers, mothers often
lacked awareness of key NS details. Specifically,
there was inadequate information regarding the
conditions screened, the appropriate timing for
testing, and the potential for false-positive results.
Education facilitates learning, a process through
which individuals gain knowledge, skills, and the
ability to make informed health decisions that can
lead to behavior change. Face-to-face training in-
volves direct interaction between the instructor
and learner without intermediaries. A study by
Hemmatipour et al. demonstrated that face-to-face
training increased mothers’ knowledge of blood
phenylalanine levels in children with PKU. Build-
ing on this, the current study aims to address the
knowledge and attitude gaps among mothers re-
garding Newborn Screening (NS) in Iran. It evalu-
ates the effectiveness of face-to-face training for
mothers of newborns on the execution of screen-
ing tests for metabolic diseases at Shahid Beheshti
Hospital in Isfahan in 2024.

Methods:

This experimental study employs a pre-test and
post-test design. The study population consists of
mothers of newborns undergoing screening tests
for hereditary metabolic diseases at Shahid Be-
heshti Hospital in Isfahan in 2024.

Preventive Medicine

This experimental study, conducted at Shahid
Beheshti Hospital in Isfahan in 2024, employed
a pre-test and post-test design to assess the ef-
fectiveness of face-to-face training for mothers
of newborns undergoing screening for hereditary
metabolic diseases. A total of 106 mothers, who
provided informed consent and met the inclusion
and exclusion criteria, were enrolled and random-
ly allocated into two groups: an intervention group
(n=53) and a control group (n=53).

Data collection involved two tools: (1) a de-
mographic information questionnaire capturing
details of mothers and their newborns (including
term infants and preterm infants admitted to the
neonatal intensive care unit), completed by the
researcher through a review of medical records,
and (2) a researcher-developed questionnaire as-
sessing mothers’ knowledge and attitudes toward
metabolic disease screening tests, designed based
on a similar study and utilizing a three-option Lik-
ert scale.

The study procedure began with a baseline as-
sessment, where the knowledge and attitude ques-
tionnaire was administered through interviews
with mothers within 10—15 minutes from birth un-
til 24 hours post-birth, aligning with the discharge
of healthy newborns. For the intervention group,
the researcher then conducted a 10-15 minute
face-to-face educational session, covering types
of metabolic diseases, their complications, treat-
ment options, sampling methods, result interpreta-
tion, and follow-up procedures, including referrals
to specialists and additional specialized tests, in
accordance with Ministry of Health guidelines.
The same knowledge and attitude questionnaire
was re-administered via interviews 3—5 days after
the infants’ birth. The control group completed the
same questionnaires and follow-up assessments
without receiving the educational intervention.
To evaluate behavioral outcomes, mothers were
followed for three months to monitor compliance
with screening tests, follow-up for specialized
tests in cases of initial positive results, specialist
referrals, and ongoing treatment.

Results:

This study involved 106 mothers and their new-
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borns, divided equally into an intervention group
(n=53) and a control group (n=53), with the mean
maternal age being 32.40+5.24 years. Descriptive
statistics for other demographic variables are pre-
sented in Table 1. Chi-square tests confirmed no
significant differences in demographic character-
istics between the intervention and control groups
(Table 1).

Using paired t-tests, the intervention group
showed significant improvements in knowledge
and attitude scores post-intervention. Pre-inter-
vention scores for knowledge and attitude were
13.67£2.16 and 11.8042.02, respectively, increas-
ing to 17.7946.87 and 20.90+0.20 after training
(P<0.001). Screening test completion rates, as
shown in Table 2 show that the screening tests
were performed in the intervention group (77.3%)
and in the control group (56.6%), which is statisti-
cally significant (P=0.001).

A two-way logistic regression model was used
to assess the intervention’s impact on performance
(screening test uptake). The model included group
(intervention/control), post-intervention knowl-
edge, and post-intervention attitude as main
variables, with pre-intervention knowledge and
attitude as covariates, entered using the Enter
method. The model demonstrated a good fit (P=0.
discussion of results). After adjusting for baseline
knowledge and attitude, the intervention group (P
=0.029) and post-intervention attitude (P=0.016)
significantly influenced desired performance. The
odds of screening test uptake in the intervention
group were 2.16 times higher than in the control
group (OR=2.159, 95% CI:1.108—4.31). Each unit
increase in post-intervention attitude score raised
the odds of test uptake by 1.06 times (OR=1.06,
95% CI:1.01-1.11). The final model, adjusted for
confounding variables, explained 15.1% of the
variance in performance (Nagelkerke R?>=0.151).

Conclusion:

This study demonstrated that face-to-face edu-
cation significantly improved mothers’ knowledge
of metabolic screening tests in the intervention
group compared to the control group. These find-
ings align with the results of Frankova et al., who
reported a 77% increase in mothers’ knowledge

about screening tests following education provid-
ed by healthcare professionals during pregnancy.
In contrast, Araia et al. compared postnatal educa-
tion by nurses to prenatal education, finding that
both approaches enhanced maternal knowledge,
though the timing of education may influence its
effectiveness.

Additionally, this study found that face-to-face
education significantly increased mothers’ posi-
tive attitudes toward metabolic screening tests in
the intervention group compared to the control
group. This is consistent with Kasem et al., who
reported a generally positive attitude among moth-
ers toward screening tests. However, Abudallh et
al. noted that 78% of mothers exhibited a neutral
attitude toward screening tests, suggesting vari-
ability in maternal attitudes. Furthermore, Kadiro
et al. found that mothers lacking regular prenatal
examinations had negative attitudes toward new-
born screening (NBS), underscoring the impor-
tance of education in shaping positive perceptions.

Overall, face-to-face education was associated
with significant improvements in both knowledge
and attitudes toward neonatal metabolic screening
tests. To optimize outcomes, it is recommended
that educational interventions for mothers begin
during pregnancy, with a particular focus on ex-
plaining the interpretation of test results to en-
hance understanding and engagement with the
screening process.
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