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Abstract
The objective of this study was to evaluate baseline knowledge and awareness of the Heimlich maneuver among parents of 
individuals with autism spectrum disorder (ASD) and to assess the effectiveness of a structured educational intervention on airway 
obstruction recognition, prevention, and first aid practices. This survey-based pre-post interventional study included 66 parents of 
individuals with ASD. A 19-item questionnaire assessing knowledge of the causes and symptoms of airway obstruction, preventive 
measures, and Heimlich maneuver techniques for infants, children, and adults was administered before and after an educational 
session delivered by intern physicians under specialist supervision. At baseline, 87.9% of participants had never received training on 
the Heimlich maneuver, and only 31.8% correctly identified differences among infant, child, and adult techniques. After training, the 
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Introduction
Autism spectrum disorder (ASD) is a lifelong 
neurodevelopmental condition characterized by 
differences in communication, social interaction, and 
behavior. The global prevalence of ASD has increased 
markedly in recent decades, leading 
to growing attention to the specific 
health and safety needs of affected 
individuals and their families1. 
Children and adults with ASD may 
be at increased risk of accidental 
injuries and medical emergencies 
due to sensory sensitivities, 
behavioral challenges, impaired 
hazard awareness, and feeding-
related difficulties2,3.
Foreign body aspiration and acute 
airway obstruction remain among 
the leading causes of preventable 
morbidity and mortality in childhood 
worldwide4. Feeding selectivity, 
oral sensory processing differences, rapid eating, 
and atypical chewing patterns—frequently observed 
in individuals with ASD—may further elevate the risk 
of choking in this population5. In such emergencies, 
early recognition of airway obstruction and the prompt 
application of appropriate first aid measures are critical 
for survival.
The Heimlich maneuver is a well-established first 
aid technique recommended for the management 
of complete airway obstruction in conscious infants, 
children, and adults; however, its application varies 
according to age group and clinical scenario6. Despite 
its lifesaving potential, multiple studies have shown that 
caregivers and parents often have insufficient knowledge 
regarding the correct indications for and techniques of 
the Heimlich maneuver, particularly in distinguishing 
between partial and complete airway obstruction7,8.
Parents of individuals with ASD frequently serve as the 
primary caregivers and are often the first responders in 
emergency situations occurring at home or in community 
settings. Nevertheless, there is a paucity of research 
specifically focusing on parents’ awareness and 
practical knowledge of the application of the Heimlich 
maneuver for individuals with ASD, as well as on the 
effectiveness of structured educational interventions in 
this population9. Addressing this gap is essential, given 
the potentially increased choking risk and the critical 
role of caregivers in immediate emergency response.
Therefore, the present study aimed to evaluate the 
baseline knowledge and perceptions of parents of 

individuals with ASD regarding the Heimlich 
maneuver, assess changes in awareness following 
a structured educational intervention, and determine 
the effectiveness of training in improving knowledge 
of airway obstruction recognition, prevention, and 
appropriate first-aid practices.

Materials and Methods

Study Design
This study was designed as a pre-
post educational intervention and 
was conducted as part of a social 
responsibility project. The study 
aimed to evaluate changes in 
knowledge and awareness regarding 
the Heimlich maneuver among 
parents of children with ASD following 
a structured educational program. 

Study Population, Sample Size, 
and Post-Hoc Power Analysis

The study population consisted of parents who 
attended an educational session organized by the 
SOBE Foundation (Selçuklu Otizmli Bireyler Eğitim 
Vakfı) in Konya, Türkiye, and who had children with 
ASD. Participation was voluntary, and all parents who 
attended the session and agreed to participate were 
included in the study. No exclusion criteria were applied; 
no participants were excluded from the analysis.
All parents who attended the educational session were 
invited to participate in the study. Of these, 66 consented 
and completed both pre- and post-training questionnaires, 
and no participants were lost to follow-up.
Given the paired categorical design, a post hoc power 
analysis was conducted using G*Power (version 
3.1.9.7). The analysis was based on a representative 
dichotomous outcome variable (knowledge of 
differences in Heimlich maneuver application between 
infants, children, and adults), evaluated using the 
McNemar and McNemar-Bowker tests (for 2 and ≥3 
variables, respectively; α=0.05). Using the observed 
discordant proportions (p01=0.64, p10=0.00) and a total 
sample size of 66 participants, the achieved statistical 
power was approximately 99%, indicating that the study 
was sufficiently powered to detect pre-post differences.

Ethical Considerations
Ethical approval was obtained from the Ethics Committee 
for Non-pharmaceutical and Non-medical Device 
Research (approval no: 2025/5699, date: 25.04.2025). 

Highlights

•	 Parents of individuals with 
autism spectrum disorderhad low 
baseline Heimlich awareness.

•	 Most parents lacked prior formal 
training and confidence.

•	 Structured education significantly 
improved Heimlich knowledge.

•	 Recognition of age-specific 
techniques improved markedly.

•	 Correct identification increased 
from 31.8% to 95.5%.

correct identification rate increased to 95.5% (p<0.001). The proportion of participants anticipating difficulty in performing 
the maneuver decreased from 53.0% to 34.8%, while those reporting it as generally easy increased to 59.1% (p<0.001). 
Knowledge of the causes of airway obstruction, signs of partial and complete obstruction, appropriate first-aid responses, 
and preventive measures improved significantly across most items (p<0.05). Knowledge of the application of the infant 
Heimlich maneuver increased from 30.3% to 100% following training. Parents of individuals with ASD demonstrated 
limited baseline knowledge of the Heimlich maneuver. A brief, structured educational intervention significantly improved 
awareness, confidence, and knowledge related to airway obstruction management, highlighting the importance of targeted 
caregiver education in this high-risk population.

Keywords: Airway obstruction, autism spectrum disorder, child, Heimlich maneuver, parent
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In addition, institutional permission to conduct the study 
and educational activities was obtained from the SOBE 
Foundation prior to data collection.
Participation was entirely voluntary. All participants were 
informed about the study procedures and provided 
verbal informed consent. Confidentiality and anonymity 
were ensured by not collecting personal identifiers.

Educational Intervention
The educational intervention consisted of a 45-minute 
structured theoretical training session, followed by 
hands-on practical training. The theoretical component 
covered airway obstruction, indications for the Heimlich 
maneuver, age-specific differences in application, and 
common incorrect practices.
Following the theoretical session, participants 
practiced the Heimlich maneuver on infant, pediatric, 
and adult mannequins. Intern physicians performed 
demonstrations under the supervision of specialist 
physicians, and each participant was encouraged to 
perform the maneuver to reinforce learning.

Data Collection Tool
The data collection form was developed following a 
comprehensive literature review and consisted of 19 
structured questions. The questionnaire assessed 
practical knowledge related to the recognition of airway 
obstruction and the correct application of the Heimlich 
maneuver in infants, children, and adults. All variables 
were categorical.

Pre-Post Matching Procedure
To enable accurate matching of pre-training and 
post-training responses while preserving anonymity, 
participants were asked to generate an identification 
code (pseudonym) on the pre-training questionnaire and 
write the same code on the post-training questionnaire. 
No personal identifying information was collected.

Statistical Analysis
Data entry and statistical analyses were performed 
using the SPSS for Windows, version 18.0 (SPSS 
Inc., Chicago, IL, USA) software package. Frequency 
distributions and percentages were used to summarize 
categorical data. The McNemar test was used for paired 
dichotomous variables (yes/no, true/false). For nominal 
variables with three or more response categories (e.g., 
difficult/easy/unsure), the McNemar-Bowker symmetry 
test was applied. The correct response rate was 
calculated separately for each information item, and the 
pre- and post-training changes were compared using 
these tests. The significance level was set at p<0.05. 
Results were statistically significant (p<0.05).
Patient and Public Involvement: Patients and/or 
the public were not involved in the design, conduct, 
reporting, or dissemination plans of this research.
Reporting Guideline: STROBE checklist10.

Results
Analysis of the participants’ descriptive characteristics 
revealed that the largest proportion belonged to the 46-55 

age group (45.5%) and that the majority of respondents 
were housewives (71.2%). 87.9% of the participants 
had not previously received any training on the Heimlich 
maneuver. When sources of information regarding the 
maneuver were examined, the most frequently reported 
response was “no source/unknown” (51.5%), followed 
by the internet (25.8%) and educational seminars 
(24.2%) (Table 1).
Evaluation of perceived difficulty in performing the 
Heimlich maneuver showed that, prior to training, 
53.0% of participants anticipated difficulty, whereas this 
proportion decreased to 34.8% after the educational 
intervention (p<0.001). The proportion of respondents 
who stated that the maneuver was “generally easy” 
increased significantly following training, to 59.1%. With 
regard to knowledge of differences in the application 
of the Heimlich maneuver to infants, children, and 
adults, the rate of correct responses increased from 
31.8% before training to 95.5% after training, and this 
improvement was statistically significant (p<0.001) 
(Table 2).
Knowledge related to the causes of airway obstruction 
showed a statistically significant increase across all items 
following the educational intervention. Post-training, the 
proportion of participants who correctly identified foreign 
bodies such as coins, buttons, marbles, pen caps, and 
nuts as potential causes of airway obstruction increased 
significantly (all p<0.05).
When signs of partial airway obstruction were assessed, 
correct response rates for the ability to cough, breathe, 
and speak increased significantly after training (all 
p<0.001), whereas recognition of wheezing sounds did 
not change significantly (p=0.169).
Regarding appropriate actions for partial airway 
obstruction, the proportion of correct responses to the 

Table 1.
Descriptive information and resources of information regarding the 
Heimlich maneuver of the participants (n=66)

Variable n (%)
Age group (years)
18-25 3 (4.5)
26-35 23 (34.8)
36-45 -
46-55 30 (45.5)
Over 56 10 (15.2)
Occupation
Housewife 47 (71.2)
Government official 7 (10.6)
Private sector 12 (18.2)
Previous training for Heimlich maneuver
Yes 8 (12.1)
No 58 (87.9)
Resources of information regarding Heimlich maneuver*
No source / unknown 34 (51.5)
Internet 17 (25.8)
Educational seminars 16 (24.2)
Healthcare professionals 9 (13.6)
Educational books 5 (7.6)
*: Some participants chose more than one
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item “encouraging coughing” increased markedly after 
training (p<0.001). The incorrect response “giving 
water” did not change after training (p=0.999), whereas 
the response for “back blows” changed significantly 
(p=0.002).
With respect to signs of complete airway obstruction, 
correct recognition of signs such as clutching the 
throat, cyanosis, and loss of consciousness increased 
significantly after training (all p<0.001). No statistically 
significant difference was found for the item “inability to 
speak” (p=0.143).
Evaluation of appropriate interventions for complete 
airway obstruction demonstrated significant post-
training improvements in correct responses related 
to ensuring scene safety and to providing first aid 
until emergency teams arrived (both p<0.001). No 
significant changes were observed for the items “calling  
emergency services” and the incorrect option “giving 
water” (Table 3).
A statistically significant improvement in knowledge 
regarding the Heimlich maneuver in infants was 
observed following the educational intervention. Prior 
to training, only 30.3% of participants reported knowing 
how to perform the maneuver on infants, whereas this 
rate increased to 100% after training. Correct response 
rates for all infant-specific technique components—
including tapping the soles of the feet, positioning the 
infant prone, tilting the head forward, delivering back 
blows, and applying chest compressions—showed 
significant post-training increases (all p<0.001). When 
the application of the Heimlich maneuver in children 
and adults was evaluated, knowledge levels increased 
significantly across all assessed items following training. 
Correct responses relating to checking consciousness, 
standing behind and encircling the torso, placing the fist 
appropriately, and applying five abdominal compressions 
increased markedly following the intervention (all 
p<0.001). In addition, the proportion of correct responses 
regarding situations in which the maneuver could be 
self-administered increased significantly after training 
(p<0.001) (Table 4).
When preventive measures for airway obstruction were 
evaluated, knowledge levels regarding eating in small 
bites, avoiding talking while food is in the mouth, burping 
infants after feeding, and not offering nuts before the 
age of five increased significantly after the educational 

intervention (p<0.05). Although awareness of keeping 
small objects and toys out of children’s reach, this 
change did not reach statistical significance (p=0.180) 
(Table 5).

Discussion
This study demonstrated that parents of individuals with 
ASD had limited baseline knowledge and awareness 
regarding the Heimlich maneuver and the management 
of airway obstruction; however, a short, structured 

Table 2.
Comparison of general knowledge and application perceptions 
regarding the Heimlich maneuver before and after training (n=66)

Variables
Before training After training 

p*
n (%) n (%)

Perceived difficulty in performing Heimlich maneuver 
Yes, may be 
difficult sometimes 35 (53.0) 23 (34.8)

<0.001No, generally easy 5 (7.6) 39 (59.1)

Unsure 26 (39.4) 4 (6.1)

Knowledge of differences between infants, children and adults 
No 45 (68.2) 3 (4.5)

<0.001
Yes 21 (31.8) 63 (95.5)
*: McNemar-Bowker test

Table 3.
A comparison of pre- and post-training approaches to the causes, 
symptoms, and partial/complete airway obstruction (n=66)

Variables
Before training After training

p*
n (%) n (%)

Most common 
cause of airway 
obstruction 

21 (31.8%) 63 (95.5%) <0.001

Coins 37 (56.1) 61 (92.4) <0.001
Buttons 35 (53.0) 60 (90.9) <0.001
Candy 47 (71.2) 60 (90.9) 0.011
Chewing gum 32 (48.5) 51 (77.3) 0.001
Marbles 31 (47.0) 57 (86.4) <0.001
Pen caps 22 (33.3) 52 (78.8) <0.001
Nuts 48 (72.7) 63 (95.5) 0.001
Toy parts 50 (75.8) 61 (92.4) 0.013
Symptoms of partial airway obstruction 
Ability to cough 44 (66.7) 64 (97.0) <0.001
Ability to breath 20 (30.3) 53 (80.3) <0.001
Ability to talk 11 (16.7) 44 (66.7) <0.001
Grunting 45 (68.2) 53 (80.3) 0.169

What to do in partial obstructions 
Encouraging 
coughing 31 (47.0) 58 (87.9) <0.001

Giving water 2 (3.0) 1 (1.5) 0.999

Delivering back 
blows 45 (68.2) 27 (40.9) 0.002

Symptoms of complete airway obstruction 
Clutching the 
throat 43 (65.2) 62 (93.9) <0.001

Cyanosis of the 
lips 40 (60.6) 63 (95.5) <0.001

Inability to talk 53 (80.3) 60 (90.9) 0.143

Loss of 
consciousness 30 (45.5) 59 (89.4) <0.001

What to do in complete obstructions 
Calling emergency 
services 60 (90.9) 65 (98.5) 0.125

Ensuring scene 
safety 27 (40.9) 54 (81.8) <0.001

First aid until 
arrival of medical 
teams

33 (50.0) 59 (89.4) <0.001

Giving water 2 (3.0) 2 (3.0) 0.999

Delivering back 
blows 30 (45.5) 35 (53.0) 0.511

Encouraging 
coughing 19 (28.8) 32 (48.5) 0.019

*: McNemar-Bowker test
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educational intervention resulted in substantial and 
statistically significant improvements across nearly 
all assessed domains. Prior to training, 87.9% of 
participants reported that they had never received 
Heimlich maneuver education, and more than half 
indicated either that they had no information source 
or that they were unaware of how to access reliable 
information. These findings are consistent with previous 
studies reporting insufficient first aid training among 
caregivers, despite their critical role as first responders 
in household emergencies7,8,11.
A key finding of the present study was a significant 
reduction in perceived difficulty in performing the 
Heimlich maneuver. Before training, almost half of 
the participants believed that the maneuver would 
be difficult to perform; this proportion decreased 
significantly after training, accompanied by a marked 
increase in participants who considered the maneuver 
generally easy. Similar improvements in caregiver 
confidence following targeted first aid education have 
been reported, suggesting that perceived barriers can 
be effectively addressed through structured training 
delivered by healthcare professionals11,12.

Knowledge of age-specific differences in the application 
of the Heimlich maneuver exhibited one of the most 
pronounced improvements. Only 31.8% of parents 
correctly identified differences between infant, child, 
and adult techniques prior to training; this proportion 
increased dramatically after training (p<0.001). This 
finding is particularly important, as inappropriate 
technique selection may lead to ineffective intervention 
or injury. Previous literature emphasizes that age-
adapted instruction and visual demonstration are critical 
components of effective first aid education6,12, supporting 
the educational approach used in this study.
Awareness of the causes and symptoms of airway 
obstruction also improved significantly following the 
intervention. Post-training, the correct identification of 
common choking hazards such as coins, buttons, pen 
caps, nuts, and toy parts increased to over 90% for 
most items. Recognition of partial airway obstruction 
signs—such as coughing, breathing, or speaking—also 
improved markedly (all p<0.001), although recognition 
of wheezing sounds did not change significantly. This 
aligns with previous studies indicating that certain 
clinical signs are more difficult for lay caregivers to 
interpret accurately13.

Table 4.
Comparison of correct knowledge and application techniques regarding the Heimlich maneuver in infants and children/adults before and after 
training (n=66)

Variables
Before training After training

p*
n (%) n (%)

Having knowledge about Heimlich maneuver in infants 53 (80.3) 66 (100.0) -

Knowing how to perform Heimlich maneuver in infants 20 (30.3) 66 (100.0) -

What to pay attention while performing Heimlich maneuver in infants 
Tapping the soles of the feet 4 (6.1) 65 (98.5) <0.001
Positioning the infant prone 22 (33.3) 62 (93.9) <0.001
Tilting the head forward 33 (52.4) 59 (93.7) <0.001
Delivering back blows 34 (54.0) 59 (93.7) <0.001
Chest compressions 25 (39.7) 56 (88.9) <0.001
Having knowledge about Heimlich maneuver in children 59 (89.4) 66 (100.0) -

Knowing how to perform Heimlich maneuver in children 21 (31.8) 66 (100.0) -

What to pay attention while performing Heimlich maneuver in children 
Checking consciousness 29 (43.9) 63 (95.5) <0.001
Standing behind and encircling the torso 34 (51.5) 62 (93.9) <0.001
Appropriate fist placement 37 (56.1) 64 (97.0) <0.001
Applying five chest compressions 42 (63.6) 61 (92.4) <0.001
Compressing the upper part of the abdomen to solid objects for effective 
thrusts when alone 26 (39.4) 58 (87.9) <0.001

*: McNemar-Bowker test; p-values were not calculated for variables with 100% post-training responses due to complete separation

Table 5.
Comparison of pre- and post-training knowledge of preventing airway obstruction with Heimlich maneuver in children and adults (n=66)

What are the preventing measures for airway obstruction? 
Before training After training

p*
n (%) n (%)

Eating small bites 49 (74.2) 66 (100.0) -

Avoiding talking while food is in the mouth 54 (81.8) 63 (95.5) 0.022
Keeping small objects and toys out of children’s reach 58 (87.9) 63 (95.5) 0.180

Burping infants after feeding 43 (65.2) 60 (90.9) <0.001
Not offering nuts before the age of 5 years 19 (28.8) 60 (90.9) <0.001
*: McNemar-Bowker test; p-values were not calculated for variables with 100% post-training responses due to complete separation
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Importantly, the training significantly enhanced correct 
responses regarding appropriate interventions during 
partial and complete airway obstruction. The proportion 
of parents correctly identifying that coughing should 
be encouraged during partial obstruction significantly 
increased (p<0.001), while incorrect practices, such 
as back blows during partial obstruction, decreased 
significantly. However, misconceptions such as offering 
water during choking episodes persisted in a small subset 
of participants, consistent with prior reports suggesting 
that deeply rooted first-aid myths may require repeated 
reinforcement to be fully corrected13.
Knowledge of the infant-specific Heimlich maneuver 
showed the most striking improvement. While only 
30.3% of participants reported knowing how to perform 
the maneuver on infants before training, all participants 
reported correct knowledge post-training, with significant 
improvements across all technical components (all 
p<0.001). Similar improvements were observed in 
Heimlich maneuver techniques for children and adults, 
including correct body positioning, fist placement, 
and application of abdominal thrusts. These findings 
underscore the effectiveness of focused, scenario-based 
training in improving both conceptual understanding and 
procedural knowledge12.
Preventive knowledge related to choking risk also 
improved significantly. Awareness of safe feeding 
practices, avoidance of talking while eating, use of 
appropriate burping techniques for infants, and delay of 
nut consumption until after five years of age increased 
significantly after training (p<0.05). Given that feeding 
difficulties and atypical eating behaviors are common 
in individuals with ASD5,14, strengthening preventive 
knowledge among caregivers is particularly relevant 
and may contribute to reducing choking incidence in this 
vulnerable population.
Individuals with ASD often exhibit sensory processing 
differences, feeding selectivity, rapid eating, and 
behavioral rigidity, which may increase the risk of 
choking and complicate emergency responses. During 
distressing situations, heightened anxiety, resistance 
to physical contact, and difficulty following verbal 
instructions may further challenge the effective delivery 
of first aid. These ASD-specific factors underscore the 
importance of caregiver-focused, hands-on training 
approaches tailored to the unique needs of this 
population9.

Study Limitations
This study has several limitations. The sample size was 
relatively small and derived from a single center, which 
may limit generalizability. Additionally, the assessment 
focused on knowledge and self-reported perceptions 
rather than direct observation of practical skills. Long-
term retention of knowledge and real-life application of 
the Heimlich maneuver were not evaluated. Moreover, 
participants were not systematically queried regarding 
prior real-life choking events or performance of the 
Heimlich maneuver. Such experiences could have 
influenced baseline knowledge and responsiveness 
to training, and therefore represent an additional 
limitation. This study employed a single-group pre-

post design without a control group, which limits 
causal interpretation of observed improvements and 
may introduce measurement or observer bias. Future 
multicenter studies with larger samples, practical skill 
assessments, and long-term follow-up are warranted.

Conclusions
Parents of individuals with ASD demonstrated low 
baseline awareness of the Heimlich maneuver and 
the management of airway obstruction. This structured 
educational model could be readily integrated into 
routine caregiver education programs for families of 
individuals with ASD, as well as into school-based health 
and safety curricula. Incorporating such training into 
existing rehabilitation and special education services 
may enhance emergency preparedness and reduce 
caregiver anxiety.
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