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ABSTRACT

Background: Forgotten Baby Syndrome (FBS) remains a critical safety challenge in Malaysia, leading to preventable
pediatric vehicular heatstroke. Previous research has established the prevalence of these incidents, the psychological
and situational drivers behind such cognitive lapses remain underexplored. Objective: This study aims to identify
the demographic and psychological factors that predict FBS experience among Malaysian caregivers. Methods: A
cross-sectional survey was conducted with 83 caregivers using validated scales to measure cognitive failure, mind-
fulness, and work stress. Data were analyzed using Chi-square tests to determine the association between these
psychological traits, demographic factors, and FBS experience. Results: Results indicate that 32.5% (n=27) of the
total respondents have experienced FBS. Further analysis revealed that internal psychological states were not sig-
nificant predictors of FBS. However, a marginally significant trend was observed for cognitive failure (X>= 3.197,
p=0.074). In contrast, situational and demographic factors were highly significant. Infants aged 1-12 months were
involved in 72.7% of incidents (X?= 9.335, p=0.02), and cases were clustered during routine morning and evening
transitions (X?= 55.327, p=0.001). Conclusion: In conclusion, findings suggest that FBS is a situational failure rather
than a result of parental negligence or emotional instability. The quiet, rear-facing nature of infants creates a lack of
trigger situations that allows the driver's habit system to override prospective memory during routine commutes. It
was suggested that safety interventions should prioritize an automotive engineering approach, such as the installation
of Child Presence Detection (CPD) sensors, to mitigate the inherent cognitive vulnerabilities identified in this study.
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INTRODUCTION

Forgotten Baby Syndrome (FBS) represents a tragic
phenomenon where an infant or young child is
accidentally left unattended in a closed vehicle, leading
to potentially fatal hyperthermia. Hyperthermia occurs
when the body’s thermoregulatory mechanisms fail to
dissipate excess heat, resulting in a dangerous rise in
core body temperature. This condition is particularly
risky for young children, whose bodies absorb heat
three to five times faster than adults. Data from the
Heatstroke Organization in the United States indicates
that between 1998 and 2019, over 809 children died

the importance of understanding the physiological
vulnerabilities of children in enclosed environments and
the severe consequences of such oversight, even among
vigilant and caring caregivers.

In Malaysia, the incidence of FBS has raised significant
public health concerns. From 2012 to 2023, 17 cases
of child fatalities linked to hyperthermia in parked
vehicles were reported (2). These incidents have
prompted notable investigations into the underlying
causes, which are often multifactorial. The occurrence
of such incidents is often exacerbated by a complex
interplay of contributing factors, including cultural
norms, socio-economic pressures, and varying levels
of parental awareness. In specific socio-economic
contexts, the compounding demands of daily life can
induce significant cognitive overload, which increases
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the risk of tragic oversights. Research suggests that these
environmental stressors can trigger a form of 'functional
amnesia,' where the brain’s memory retrieval processes
are compromised by psychological stress, leading to a
failure in recognizing the child's presence (3).

According to the literature, FBS occurs due to a lapse
in the brain's memory system. Specifically, the brain's
habit memory system, which is responsible for routine
activities, overrides the prospective memory system,
which is responsible for planning future tasks (4).
Routine disruption is a common cause of this syndrome.
For example, when parents' routines are altered, they
might follow the usual route to work, forgetting that the
child is still in the back seat. Moreover, when a caregiver
is preoccupied, stressed, or experiences a disruption in
their routine, they may forget about the child in the car
(5).

One study in Brazil (6) identified 31 cases, with 71%
being unintentional, 23% intentional, and 3% unknown.
Meanwhile, an Italian study (7) of 16 cases found that
18% were unintentional, 75% intentional, and 6%
unknown. The issue of FBS suggests that in some cases,
parents who forget their children in vehicles might not
be legally culpable for murder, as the child was truly
forgotten due to an "overriding" habitual memory. This
has implications for defining neglect and could influence
legal outcomes. Most of the children who die from
being left unattended in vehicles were unintentionally
forgotten, suggesting a need for better preventive
measures. It was agreed that the distinction between FBS
and neglect is complex, and further research is needed
to develop effective strategies to prevent these deaths.

Physiological, psychological, and lifestyle factors
have been identified as significant contributors to
the occurrence of Forgotten Baby Syndrome (FBS).
According to a study by Alowirdi et al. (2020), nearly
25% of parents admitted to leaving their children
unattended in locked cars on sunny days, highlighting
a critical gap in awareness regarding the dangers of
vehicular heatstroke. Despite many parents being aware
of fatal incidents related to this issue, there remains a
lack of understanding about the severity and speed at
which these events can become fatal. The study also
revealed that certain demographic factors, such as
older parental age, lower levels of paternal education,
and larger family sizes, were associated with a higher
likelihood of leaving children unattended in vehicles,
suggesting that cognitive and socio-economic factors
play a role in these tragic occurrences.

Williams and Grundstein (2017) (8) highlight the
importance of lifestyle factors, information sources,
and risk perception in shaping caregivers' knowledge
and beliefs about the risks of FBS . Their study found
that caregivers often underestimate the danger posed by
leaving a child in a car, partly due to the perception that

such incidents are rare or only happen under extreme
conditions. Additionally, the sources of information
that parents rely on, such as news reports, may not
sufficiently emphasize the rapid onset of hyperthermia
in children or the unpredictability of memory lapses
leading to FBS. These findings point to a critical need
for comprehensive public health strategies that address
these misconceptions and provide clear, evidence-
based information to caregivers. Previous secondary
data analysis has established a critical prevalence of
17 pediatric vehicular heatstroke fatalities in Malaysia
between 2012 and 2024 (2), and recent surveys
indicate a positive public intention to adopt protective
technologies (9), the underlying cognitive and situational
triggers for these lapses remain statistically unverified.

This conceptual framework illustrates the psychological
factors that lead to Forgotten Baby Syndrome (FBS).
The dependent variables refer to work stress. It
suggests that work stress acts as a primary independent
variable that overloads the brain's executive function.
When a caregiver is under high pressure or fatigued,
their prospective memory, the system responsible for
remembering future intentions like "drop the baby at
daycare," is significantly weakened. This allows the
habit memory or autopilot to take over, especially during
routine activities like driving to work. In this framework,
mindfulness serves as the independent variable. A
caregiver with high dispositional mindfulness is more
likely to remain present and catch these cognitive slips
before they lead to a tragic outcome. The central process
of the framework focuses on cognitive failures, which
bridge the gap between stress and the final incident.
These failures manifest as lapses in attention and the
dominance of habitual behaviors over planned tasks.
The framework suggests that when a routine is slightly
altered (e.g., a different parent driving) and sensory cues
are absent (e.g., a sleeping child in a rear-facing seat),
the "autopilot" system incorrectly signals to the brain
that all routine tasks are complete. Consequently, the
Risk of FBS incidence increases not because of a lack
of care, but because the brains cognitive architecture
has failed to reconcile a change in plan with a deeply
ingrained daily habit.

Given reports from previous findings and the limited
number of scientific studies discussing this issue, there
is a need to conduct a study to further explore factors
associated with the event, especially in Malaysia.
This study addresses this issue by highlighting the
dangers of children being left unattended in vehicles
among Malaysians. Figure 1 shows the conceptual
framework for this current study. The main objectives
of this research are to investigate the occurrence of FBS
among Malaysians and its possible contributing factors,
including work stress, mindfulness state, and cognitive
failure.
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Fig. 1: Theoretical Framework

MATERIALS AND METHODS

Participant Recruitment and Sampling Procedure
Participants were recruited using purposive volunteer
sampling. To ensure the sample was representative of the
target demographic, specifically Malaysian caregivers
with lived experience regarding the phenomenon of
children left in vehicles. A multi-channel recruitment
strategy was implemented. The sample size was
determined by the availability of respondents willing
to disclose sensitive information regarding Forgotten
Baby Syndrome (FBS). Given the high degree of social
desirability bias associated with child safety behaviors, a
sample of 83 provides a significant preliminary baseline
for the Malaysian context, where such empirical data is
currently scarce.

Respondent Selection

The study utilized digital and physical research
advertisements (Posters) as the primary recruitment tool.
These posters were strategically deployed across various
platforms to maximize reach, including, 1) academic
and institutional Networks whereby uit was circulated
via the official communication channels of participating
universities (e.g., Universiti Malaysia Pahang and
University of Malaya). 2) Professional Road Safety
Organizations that endorsed and shared by MIROS
(Malaysian Institute of Road Safety Research) to reach
a specialized audience interested in vehicle safety, and
lastly, 3) social media and community groups that shared
within Malaysian parenting and caregiver digital forums.

Screening and Selection Criteria

To maintain the internal validity of the study, a screening
process was applied. Although recruitment was open,
only individuals meeting the following inclusion criteria
were selected as respondents:

1. Lived Experience: has a self-reported history of
a "forgotten child" incident (unintentional) or near-miss
in a parked vehicle, and who

2. Leaving children unattended: have experienced
leaving a child unattended for a short period of time
without FBS incident.

3. Demographic: only Malaysian citizens acting as
a primary or secondary caregiver.
4. Informed Consent: Participants were required

to undergo a briefing regarding the study's sensitive
nature before providing formal consent to share their
experiences.

Reliability

To ensure procedural reliability, the recruitment material
clearly outlined the contact information for the lead
investigators, providing a direct line for participants to
verify the study’s legitimacy. Furthermore, to mitigate
participation bias and encourage honest disclosure of
sensitive information, a "token of appreciation" was
offered, and respondents were assured of total anonymity
and data confidentiality in accordance with institutional
ethical guidelines.

Instrument used

A standardized set of questionnaires was developed
utilizing questionnaires from the previous research.
Three sets of questionnaires were combined and
underwent the process of validation. Table I shows
details of the survey questionnaire, including reference
and the number of items included. The following
describes the details for each factor studied and covered
in the questionnaire survey.

i. Cognitive Assessment Questionnaires (CFQ)
This cognitive assessment questionnaire was developed
by Broadbent et al. (1982) (10). lts main objective is
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to assess the frequency with which people experience
cognitivefailures, such as absent-mindedness in everyday
life, slips, and errors of perception, memory, and motor
functioning. This questionnaire has three dimensions:
forgetfulness, distractibility, and false triggering. The
questionnaire consists of 25 items describing common
slips of thought and behavior, such as “Do you fail to
listen to people’s names when you are meeting them?”
The response frequency is rated from 5 on a point scale
from very often to never.

ii. Five Facets of Mindfulness

The Five Facet Mindfulness Questionnaire (11) is a
widely used self-report measure designed to assess
different aspects of mindfulness. It consists of five
subscales that represent distinct facets of mindfulness:

i. Observing measures the ability to notice or attend to
internal and external experiences, such as sensations,
thoughts, or emotions, without reacting to them. Highly
observant people tend to be more aware of their present-
moment experiences.

ii. Describing refers to the ability to label or articulate
one's experiences with words. It involves putting
one's experiences into language, which can facilitate
understanding and processing of those experiences.

iii. Acting with Awareness assesses the tendency to
focus on one's actions and experiences in the present
moment rather than engaging in automatic or mindless
behavior. Individuals high in this facet are more likely to
fully engage in whatever they are doing.

iv. Non-judging of inner experience involves taking
a non-evaluative and accepting stance toward one's
thoughts, emotions, and sensations. It reflects an
openness and curiosity toward internal experiences
without getting caught up in judgments or criticisms.

v. Non-reactivity to inner experience measures the
ability to allow thoughts and feelings to come and go
without getting caught up in or carried away by them.
It involves letting experiences arise and pass without
automatically reacting to them or becoming overly
identified with them.

iii. Work Stress

The NIOSH Generic Job Stress Questionnaire (GJSQ)
(12) were used in this study to assesses job-related stress
from various workplace sources. The questionnaire
covers:

i. Work demands assess the workload and time pressures
experienced by employees, including questions about

Table I: Results for Internal Consistency for the Questionnaire

the volume of work, deadlines, and the pace of work.
ii. Control evaluates the degree of control employees
have over their work tasks and decision-making processes
involving autonomy, authority, and opportunities for
participation in decision-making.

iii. Support examines the level of support available
to employees from supervisors, colleagues, and the
organization, including questions about social support,
feedback, and resources provided to employees.

iv. Relationships address interpersonal relationships in
the workplace, including relationships with supervisors
and coworkers. Questions focus on communication,
conflict resolution, and cooperation.

v. Role Clarity assesses the clarity and consistency of job
roles and responsibilities, including questions about job
expectations, role ambiguity, and conflicting demands.
vi. Rewards explores the perceived fairness and
adequacy of rewards and recognition in the workplace.
It may cover aspects such as pay, benefits, promotions,
and feedback on performance.

vii. Organizational Change examines the impact of
organizational change and uncertainty on employees'
stress levels, including questions about communication
of changes, perceived job security, and coping with
change.

Content Validity of the Survey Tools

Researchers discussed the content's validity during a
workshop designed for instrument development. This
workshop involved three appointed expert panels with
Master's Degrees in Psychology and Social Science. The
expert panels judged and estimated the instrument’s
comprehensiveness to measure the study objectives. The
panels were subject matter experts with over 15 years
of experience in human psychology and behavioral
safety. The following summarized content validity of the
research instrument:

1. Expert Panel: The instrument was reviewed by a
panel of three Subject Matter Experts (SMEs) specializing
in psychology, behavioral psychology, and road safety
research (including representatives from MIROS and the
University of Malaya).

2. Validation Procedure: Each expert evaluated
the items based on a 4-point Likert scale ranging from 1
(Not Relevant) to 4 (Highly Relevant).

3. Content Validity Index (CVI) Reporting: Based on
the expert ratings, the Item-level Content Validity Index
(I-CVI) was calculated. ltems achieving an I-CVI of 1.00
were retained. The Scale-level Content Validity Index

No. Name of the questionnaire Reference Number of items Response scale Cronbach
alpha
1. The cognitive assessment Goodhew (2023) (8) 25 Never (0), Very Rarely (1), Occasional- 0.804
questionnaires 2.0 ly (3), Quite Often (3), Very Often (4).
2. Five facets of mindfulness Baer (2008) (9) 15 Never (0), Very Rarely (1), Occasional- 0.846
ly (3), Quite Often (3), Very Often (4).
3. Generic Job Stress Question-  NIOSH (2017) (10) 18 1 (not true) — 10 (very true) 0.856

naire
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(S-CVI/Ave) was computed Each item was assessed using
a 4-point Likert scale for relevance (1 = not relevant, 4
= highly relevant). Based on the expert ratings, all items
received a score of 3 or 4 from both evaluators, the ltem-
level Content Validity Index (I-CVI) was calculated at
1.00, indicating a good level of consensus and ensuring
that the instrument is technically and contextually
appropriate for investigating Forgotten Baby Syndrome
(FBS).

Table 1I: Content Validity Index

No.  Name of the Refer- Number Expert Expert
questionnaire ence of items 1 (rele- 2 (rele-
vance) vance)
1. The cognitive Good- 15 4/4 4/4
assessment ques-  hew
tionnaires 2.0 (2023)
8)
2. Five facets of Baer 35 4/4 3/4
mindfulness (2008)
9
3. Generic Job NIOSH 18 4/4 4/4
Stress Question-  (2017)
naire (10)

Language Validation and Pilot Test

Language and translation experts translated the
questionnaires from English to Bahasa Malaysia after
undergoing content validation. The researcher examined
and revised the language, culture, and field compliance
translations. Afterward, the translated questionnaires
were administered to a pre-test group of 10 people to
test their language validity. They were asked to express
their opinions about the understandability and meaning
of each item. The researcher revised the questionnaire
based on these opinions to obtain a final form of the
questionnaire. The internal consistency of the final
questionnaire was tested during the pilot test, which
involved 30 participants. The findings reported that
Cronbach's alpha was above acceptable, as shown in
Table I.

Ethical Consideration

This study obtained the lUM Research Ethics Committee
(IREC) prior to the data collection with the code IREC
2022-123. This research was conducted in accordance
with the Helsinki Declaration. A research information
sheet was given to all the respondents and consent
forms were obtained from each participant prior to data
collection.

RESULTS

A total of 83 participants participated in the current
study. They were divided into two groups: 1) those who
had experienced FBS, and 2) those who had experienced
leaving children unattended in parked vehicles for
a short period of time with no FBS incidents. Of the
83 respondents, it was recorded that 27 respondents
had an event of FBS. Based on this data, the ratio of

caregivers who forgot their children in parked vehicles
(FBS incident) is 33% from total respondents. Further
explanation will be present in the next section.

Details on the demographic data are shown in Table IlI.
Twenty-four percent of the respondents were male, while
63 (75.9%) were female. The age range of 31 to 40 has
the highest frequency, with 46 respondents, or 55.4% of
the total. The majority of respondents (89.2% or 74) were
married, while 7.2% (6) were single, and 3.6% (3) were
divorced. According to the respondents' educational
level, most (78.3%) of 65 respondents have a higher
education, and 14.5% (12) have a diploma/certificate
level. There are just two respondents with a secondary
education, accounting for 7.2% of those who responded
to the questionnaire. Most respondents earn between
RM 7500 and RM 13000 monthly, accounting for 47%
or 39 respondents. Following that, the classification of
the government working sector participating in the study

Table IlI: Frequency Distribution and Percentage for Socio-
Demographic Information

Variables Category Frequency Percentage
(%)
Gender Male 20 24.1
Female 63 75.9
Age (year) 20to 30 3 3.6
30 to 31 46 55.4
411to 50 31 37.3
51 to 60 2 2.4
>60 1 1.2
Marital status Single 6 7.2
Married 74 89.2
Divorce 3 3.6
Educational back- Secondary 2 7.2
ground
Diploma/ Certif- 12 14.5
icate
65 78.3
Degree and
above
Household 1000-2000 3 3.6
income (RM)
3000-4500 22 26.5
5000-7000 17 20.5
7500-13000 39 47.0
>13000 2 2.4
Working sector Government 44 53.0
Private 22 26.5
Not working 16 19.3
Others 1 1.2

N=83
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shows the highest frequency of 44 respondents (53%).
The private sector was the second most common, with
22 respondents (26.5%), not working indicated 19.3%
(16 respondents), and only one respondent (1.2%) was
classified as others.

Table IV presents a comparative descriptive analysis of
the situational and demographic factors associated with
involuntary cognitive lapses (FBS) and situational brief
absences (intentional unattended leave). A significant
difference was observed in the timing of the events.
Incidents of FBS were distributed across the day, in
the morning (22.2%), afternoon (22.2%), and evening
(30.3%). This suggests that FBS is frequently linked to
established daily routines and transitions, for example,
commutes or school runs, where autopilot driving
behavior is more likely to occur. Conversely, the
situational brief absence group predominantly reported
the timing as random time and could not recall which
reporting (92.9%). This indicates that the decision to
leave a child unattended is typically a spontaneous,
reactive response to a specific situational need rather
than a habitual part of the caregiver's schedule.

The age of the children involved highlights a critical
safety deviation. In the involuntary cognitive lapse
(FBS) group, nearly 30% of cases involved infants aged
one to twelve months. Infants represent a high-risk
group for FBS due to their tendency to sleep or remain
quiet, which reduces the sensory cues available to a
distracted parent. In contrast, situational brief absences
were almost exclusively associated with older children
three years and above, 94.6%. This suggests that while
intentional leave involves a perceived lower risk based
on the children's age, FBS remains an involuntary threat

that strikes the most vulnerable age groups without
warning. The activities associated with these events
further differentiate the two behaviors. FBS episodes
were largely triggered by high cognitive load tasks,
specifically buying groceries (51.9%) and banking
(40.7%). These complex activities likely deplete working
memory resources, making the brain more susceptible to
the prospective memory failure that characterizes FBS.
Meanwhile, situational absences were often attributed
to miscellaneous factors, reinforcing the spontaneous
and individual nature of these decisions compared to
the task-driven nature of involuntary lapses. Mothers
accounted for the majority of participants in both groups,
66.7% for FBS and 76.8% for situational absence. These
findings suggest that gender roles in transport and
childcare may influence exposure, the psychological
vulnerability to cognitive lapses, and the situational
pressure to take short-term risks.

One of the interesting findings from this study is that
92.9% of situational leave absence occurs at random
or situational times, which is significant. Unlike
habitual routines, spontaneous errands rely heavily on
fragile working memory and are highly susceptible to
interference from external stressors. This situational
spontaneity creates a cognitive vulnerability. Once the
parent completes the immediate goal of the errand, the
brain’s executive function may default to a standard
driving habit, failing to re-engage the memory of the
child presence. Thus, a conscious, quick decision to
leave a child unattended serves as a dangerous entry
point for a catastrophic failure of prospective memory,
ultimately resulting in Forgotten Baby Syndrome (FBS).-

As illustrated in Table V, the psychological profile of

Table IV: Comparative Descriptive Analysis of Situational and Demographic Factors in Forgotten Baby Syndrome (FBS) vs. Unattended Leave

among caregivers

Variable Categories Involuntary Cognitive  Situational Brief Absence Total N (%)
Lapse (FBS) N (%) (<20 mins) N (%)

Time Morning 6(22.2) 2(3.6) 8(9.6)
Afternoon 6(22.2) 1(1.8) 7(8.4)
Evening 9(30.3) 1(1.8) 10(12)
Late evening 3(11.1) 0 3(3.6)
Random time/ cannot recall 3(11.1) 52(92.9) 55(66.3)

Relationship with the Father 9(33.3) 9(16.1) 18 (21.7)

children Mother 18 (66.7) 43(76.8) 61(73.5)
Caregiver 0 4 4(4.8)

Age of the children One to twelve months 8(29.6) 3(5.4) 11(13.3)
Three years and above 19(70.4) 53(94.6) 72(86.7)

Activity related Buying groceries 14(51.9) 12(21.4) 26(31.3)
Office matter 0 1(1.8) 1(1.2)
Banking 11(40.7) 3(5.4) 14(16.9)
Sending other kids to school 2(7.4) 2(3.6) 4(4.8)
Others 0 38(67.9) 38(45.8)

Note: N=83. Percentages are calculated within each behavioral group to allow for a comparative assessment of situational triggers and demo-

graphic distributions.
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the respondents was predominantly categorized as
average across all three measures. Specifically, the
majority of respondents (60.2%) fell into the average
category for cognitive failure, suggesting they are not
characteristically forgetful but remain susceptible to the
specific lapses that lead to FBS. Regarding mindfulness,
an overwhelming 94% of the sample reported average
levels; this indicates that while respondents are generally
aware and present, this baseline level of mindfulness
does not necessarily prevent catastrophic 'habit-
system' errors. Finally, for stress-related factors, 73.5%
of respondents fell within the average range, with the
remaining participants distributed equally between the
high and low categories (13.3% each).

Table V: Profiling of Caregiver Cognitive Failure, Mindfulness, and
Stress Levels

Variables Frequency (%)

Cognitive failure

Average 50 (60.2%)
Low 33 (39.8%)
Mindfulness
High 2 (2.4%)
Average 78 (94%)
Low 3 (3.6%)
Stress-related factor (workload
and job demand)

11 (13.3%)
High

61 (73.5%)
Average

11 (13.3%)
Low

N=83

Next, inferential analysis of the internal psychological
factors reveals that Forgotten Baby Syndrome (FBS)
is not significantly driven by a caregiver's temporary
emotional state or perceived level of awareness, as
shown in Table VI. FBS remained nearly identical across
all stress levels. Similarly, mindfulness levels did not
differentiate between those who had experienced FBS
and those who had not. The only psychological variable
to demonstrate a notable trend was cognitive failure (X?=

Table VI: A Comparative Analysis of Situational and Demographic
Factors in Forgotten Baby Syndrome (FBS) vs. Situational Brief
Absence

Variables Chi-Square df Sig. Value (p)
(X2

Cogpnitive failure 3.197 1 0.074
Mindfulness 1.747 2 0.417
Stress-related 0.064 1 0.801
factors

Age of the child 9.335 1 0.002
Time of the incident 55.237 4 0.001

N=83
Chi-Square test

3.197, p=0.074), suggesting that a general baseline for
memory lapses may be a relevant indicator of FBS risk.

Demographic and situational factors show significant
predictors of FBS within respondents. The age of the
child showed a strong statistical association (X?= 9.335,
p<0.05) with infants (1-12 months) reporting 70.3%
(N=19) incidence rate compared to only 29.7% (N=8)
for children aged three and above. Furthermore, the
time of the incident was found to be significant (X?=
55.327, p<0.001), with cases clustered during morning,
midday, and evening routine transitions. These results
confirm that while internal psychological states are less
predictive, FBS is a situational failure specifically tied
to the transport of nonverbal infants during peak daily
commute periods.

DISCUSSION

Findings from this study provide a significant extension
to the situational data established, which differentiates
between involuntary cognitive lapses (FBS) and
intentional situational absences. Situational absences
often involve older children during brief, purposeful
errand and the data reveal that FBS is a distinct
phenomenon specifically tied to infants (1-12 months)
and routine commute periods.

The significant association between child age and FBS
experience in the current study confirms a sensory
deficit vulnerability among respondents. Infants are
typically rear-facing and silent, failing to provide the
auditory or visual cues necessary to interrupt a driver’s
habit-based neural pathways (13). This aligns with the
neurobiological framework by Diamond (2019), which
posits that the brain’s motor habit system, known as the
basal ganglia, can override the prospective memory
system (Hippocampus) during practiced routines (14).
This will result in effectively deleting the child from
the driver's current mental map. Furthermore, Null
and Arbogast (2005) emphasize that the rapid rise of
temperatures in tropical climates like Malaysia makes
even these short routine lapses potentially lethal, as
internal vehicle temperatures can exceed 50°C in under
20 minutes (15).

This cognitive failure is further illuminated by the
psychological profile of the caregivers presented in
Tables V and VL. Interestingly, the data suggests that FBS
is not a by-product of extreme emotional instability or
a lack of awareness, as 94% of respondents reported
average levels of mindfulness and 73.5% reported
average stress levels. The lack of statistical significance
for work stress and mindfulness contradicts the popular
public stigma that blames bad or distracted parenting.
Instead, the only psychological variable demonstrating
a notable trend was cognitive failure, suggesting that
a person’s general predisposition to minor daily lapses
described by Broadbent et al. (1982) as Cognitive
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Failures is a more accurate predictor of FBS risk than
their current stress level. As established in Reason’s
(1990), the famous "Swiss Cheese Model" of accident
causation, these slips happen to competent, average
individuals when multiple situational holes, such as a
quiet child, a change in routine, and a high-load errand,
align perfectly to bypass the brain's internal checks (16).
Finally, findings from this study highlight an important
discovery for currentMalaysian child safety interventions.
Since the internal psychological state of the parent,
stress, or mindfulness is not a reliable predictor,
behavioral education alone will remain insufficient to
prevent future tragedies. The situational nature of these
errors occurring predominantly during peak routine
hours advocates for a transition toward automotive
engineering solutions. Integrating child presence
detection (CPD) sensors installed in cars can be one of
the possible ways to avoid future incidents, as proposed
in Zakaria et al. (2024) framework for children's safety
standards. This engineering approach is essential to
mitigate the inherent cognitive vulnerabilities identified
in this study and protect the most at-risk demographic of
infants in the Malaysian automotive landscape.

CONCLUSION

This study successfully identifies that Forgotten Baby
Syndrome (FBS) in the Malaysian context is primarily a
situational and cognitivefailure ratherthan a result of poor
parenting, high work stress, or a lack of mindfulness. The
empirical data reveal that while internal psychological
states like stress and mindfulness do not significantly
predict FBS incidents, external factors such as the age
of the child and the timing of the routine are important
predictors. The finding that 72.7% of incidents involved
infants suggests that the quiet, rear-facing nature of
young passengers creates a sensory deficit that allows
the brain’s habit system to override prospective memory
during routine commutes. In addition, results from
this study shift the narrative from parental negligence
to predictable human error, because the internal state
of the parent is an unreliable predictor. Thus, safety
interventions must move beyond behavioral education.
The study strongly supporters for the integration of Child
Presence Detection (CPD) sensors in the Malaysian
automotive industry to provide a technical failsafe for
the inherent cognitive vulnerabilities of the human brain.

STUDY LIMITATIONS

While this research provides data on the events of FBS
in Malaysia, several limitations had been identified, and
future research has to consider the following:

1. Sample size and statistical power: With a sample of
N=83, the study may have had limited statistical power
to detect more subtle psychological correlations. This
is evidenced by the marginal trend found in cognitive
failure (p=0.074), which might reach full statistical
significance in a larger, more diverse cohort.

2. Self-Reporting and Recall Bias: The data relied on
participants' memories of past incidents. Because FBS is
a sensitive and potentially stigmatized topic, responses
may be subject to social desirability bias or incomplete
recall, particularly regarding the exact timing or
circumstances of the lapse.

3. Geographic and Occupational Homogeneity: The
participants were primarily from specific professional
backgrounds in Malaysia. Future research should include
a wider demographic, including rural populations and
different socioeconomic groups, to determine if varying
commuting patterns and vehicle types influence FBS
frequency.

4. Cross-Sectional Design: As a cross-sectional study,
this research identifies associations rather than strict
causality. Further longitudinal or experimental research
is needed to observe the real-time interaction between
habit memory interference and cognitive load.
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