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Intro duction: The timin g has a critical rol e as an early diagnosis and proper management of foreign
bo dy aspiration can decrease the occurrence of compl ication and mort ality . But prevention is the best
way to p rot ect the child from in juri es and the awareness is the first impo rtant step in p revention . The
aim of th is study is to assess knowledge and beh avior of mot hers regarding FBA and the determin ants
of th is knowl edg e in order to increase thei r awareness. Methods: This is a cross section al st udy
in cluded mothers attending Al-Zaher pri mary health care center in Makk ah. Inclusion crit eria were
mot hers sp eak Arabic, mothers of chi ldren who don’t hav e a serious or sever dis ease. Exclus ion
crit eria were mothers cannot giv e in formed consent or illiterat e mot hers.A self-admin istered
qu estionn aire, that design ed in the Arabic language and cont ain ed 14 Questions, were distribut ed to a
random sampl e of th e mot hers. The des criptive st atistics were calculat ed for qualit ative variabl es.
The qu estionn aire contains16 questions about knowl edg e were summed into a tot al score that ranges
from 0 to 16 and then dichoto mized into poo r and good knowl edg e. Resul ts: A total of 281 mothers
participat ed in the study. Amon g them 87% were Saud i and 13 % were no n-Saudiand about a third of
th e mot hers were empl oyed , were in cluded in the study . Around two thirds of th e mot hers had
bachelo r or higher lev el of edu cation whilst only 9.6% had less than high school edu cation .About
30 % of the includ ed mot hers had poor knowledge about foreign body aspi ration .Healthcare providers
were consid ered as th e best sou rce of in formati on about FBA by 78 .6% whil e so cial medi a was
preferred by 16.4% of th e mothers .Saudi nation ality , young age, high education, and having firs t aid
training were significan tly associ ated with good knowledge about FBA. Co nclusio n: Knowl edge
about foreign body aspi ration amon g mot hers in Makkah was inad equ ate as about a third lack the
ess ential knowl edg e about the problem th at could be leth al.After adjust ment of th e confound ing
effect, nat io nality , ag e, and previous firs t aid training was significan tly asso ciat ed with knowl edge
about FBA.
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INTRODUCTION
Foreign body aspiration (FBA) is defined as the act of
inhalation of foreign bodies into the person's airways [Rovin,
2020].

It is one o f the main causes of unintentional childhood injury
that can caus e signi ficant health consequence especially in
those children younger th an four years of age (Borse, 2008;
Sehgal, 2002; Wu, 2018). It can be a li fe-threatening condition
if it blocks the airway l eading to impaired oxyg enation, which
eventually can c ause de ath (Wu, 2018). In 2016 a retrospective
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study conducted in the United State shows the mortality rate in
pediatric inpatient with FBA about 2.5% (Johnson, 2015). In
2000at United States th ere were about 17,537 childr en visited
the ER for the treatment of choking that was associated with
aspirated or ingest ed foreign body (Control, 2002). One
retrospective study done in United States during2009 to 2011
shows the annual inpatient cost related to pediatrics foreign
body aspiration is almost $12.8 million (Kim, 2015). The
increas e incidence of FBA in Children younger than 3 years
are attributed to many anatomical and developmental reasons
at this age most children are able to stand, they tend to explore
their world via the oral route, and have the fine motor skills to
put a small object into their mouths, narrow airways, immature
mechanisms of both deglutition and airway protection, the lack
of post erior d entition, access to improper foods, activity while
eating All of th ese are a risk facto r for FBA (Ruiz, 2016;
Pediatrics, 2001). The history has an essential role in the
diagnosis of FBA (Lea, 2005; Haddadi, 2015). The clinical
presentation ranges from asymptomatic to mild or sever
symptoms and the most common reporting symptoms were
cough, wheezing, choking, and/or dyspnea (Lea, 2005;
Naragund, 2014; Passàli, 2010). The time has a critical role as
an early diagnosis and proper m anagement can decrease the
occurrence o f complication and mort ality (Metrangolo, 1999).
But the prevention is the best way to protect the child from
injuries (Passàli, 2010). And the awareness is the first
important step in prevention (Tan, 2000; Higuchi, 2013;
Lalani, 2015).

METHODS

part about the practice of fi rst aid in FBA. After getting the
approval from the ministry of health and Al-Zaher PHC
director. The Questionnaire was distributed to every second
mother in waiting area before they enter the WBC the
researcher explained th e aim of th e study to the mother and
take a consent. The data were prepared and entered to
Statistical Package o f Social Sciences (SPSS, Version 26). The
descriptive statistics were calcul ated for qualitative variables.
The questionnaire contains16 questions about knowledge of
FBA were summed into a total score that ranges from 0 to 16.
Answering more than 10 questions correctly was considered as
a good level of knowledge while answering 10 questions or
less was considered as a poor level of knowl edge. Chi-square
test was us ed to detect signi ficant di fferences between groups
at 0.05 level of signi ficance. Permissions from high er
authorities in ministry of health and joint program of family
medicine were obtained. All in formation was kept confidential
and only used for the study purpose.

RESULTS
A total of 281 mothers participated in the study, who attended
the well-baby clinic at Al-zaher primary healthcare cent er in
Makkah were included in this study. The majority of the
mothers (75.8%) aged b etween 20 and 40 years old and 54.1%
had 2-5 children.
Tabl e 1. Demogra phic characteristi cs of the respondents
(n = 28 1)

This is a cross sectional study included mothers attending AlZaher primary healthcare cent er in Makkah which is located in
western region in Saudi Arabia. Al-Zaher PHC is one o f more
than 80th PHC centers in makkah contains several clinics such
as antenatal care clinic, general family medicine clinic, chronic
disease clinic and well-baby clinic. The study was conducted
in the w ell-baby clinic from 1st to 30th JULY 2021. Mothers o f
children from all nationalities who attended the well-baby
clinic at Al Zahe R primary h ealth care in M akkah du ring the
study period. Inclusion criteria were mothers speak Arabic,
mothers o f children who don’ t have a serious or s ever dis ease.
Exclusion criteri a were mothers cannot give in formed consent
or illiterate mothers. T he sample size was 281mothers and the
statistical power was calculated using G Power software.
Based on confidence l evel of 95% and effect size of 0.02, a
posteriorly cal culated power was 0.92 which is adequate for
this study. The researcher divided Makkah Geography into
(East, West, north, and South) and selected the north of
Makkah randomly, there were 12 PHC In the north. The
researcher s elected from them Al- ZAHER PHCrandomly. By
using systematic sampling random the researcher took every
second mother. A sel f-administered questionnaire was adopted
from Khalid A. Alshehri et al. (2019), which was adopted from
Higuchi et al. (2013) and two articles published by Singh et al.
(2010) and Ozdogan et al. (2015) with the addition of two
questions regarding fi rst aid in FBA and some modi fication in
demographics data to be suitable with the research objectives.
The Questionnaire designed in the Arabic l anguage and
contained 14 Questions divided into three parts. T he first part
about demographics dat a and the p revious fi rst aid training or
any experience with FBA, the second part assessing the
mother’s knowledge and attitude toward FBA and the third

Characteristics
Age groups
<20
20-30
31-40
>40
Nationality
Saudi
Non-Saudi
Education
Primary or less
Intermediate
Seconda ry
University level or higher
Number of childre n
1
2-5
>5
Employment
Yes
No

Frequency (n)

Percentage (% )

8
92
121
60

2.8
32.7
43.1
21.4

244
37

86.8
13.2

9
18
53
201

3.2
6.4
18.9
71.5

93
152
36

33.1
54.1
12.8

94
187

33.5
66.5

About 87% were Saudi while 13% were non-Saudi and
about a third of the mothers were employed. Regarding
education, around two thirds of the mothers had bachelor or
higher level of education whilst only 9.6% had less than
high school education (Table 1).
Regarding knowledge, about 30% of the included mothers
had poor knowledge about foreign body aspiration. T able 2
shows the distribution of the items related to basic
knowledge about foreign body aspiration. One third of the
mothers have experienced foreign body aspiration and
29.5% have treated someone who had foreign body
aspiration.
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Tabl e 2. Dis tribution of the items related to basi c knowledg e
abo ut f oreign body aspi ration
Items
Frequency (n)
Percentage (% )
Have you experienced FBA?
Yes
94
33.5
No
187
66.5
Have you taken a ny first aid course?
Yes
100
35.6
No
181
64.4
Have you treated anyone with FBA?
Yes
83
29.5
No
198
70.5
It is possible for a c hild to get choked by a foreign body.
Correct statement
273
97.2
Wrong statement
2
0.7
I don' t know
6
2.1
It is possible for a c hild to get choked by small toy.
Correct statement
257
91.5
Wrong statement
9
3.2
I don' t know
15
5.3
It is possible for a c hild to get choked by almond or equivalent.
Correct statement
73
26.0
Wrong statement
184
65.5
I don' t know
24
8.5
Allowing the child to walk a nd laugh w hile eating is a safe action.
Correct statement
19
6.8
Wrong statement
251
89.3
I don' t know
11
3.9
How danger ous is swallowi ng a foreign body by t he child?
Lethal
203
72.2
Dangerous
44
15.7
Not very dangerous
23
8.2
I don' t know
11
3.9
At which age the child is more prone to get choked?
Less than 3 y ears old
204
72.6
From 3 to 5 years old
53
18.9
From 6 to 11 years old
4
1.4
From 12 to 18 years old
1
0.4
I don’t know
19
6.8

Tabl e 3. Practices of preventio n and manag ement of f oreign body
as piration among the mo thers
Characteristics

Frequency
(n)
What is the best Method to prevent FBA among children?
Remov al of swallo wable FB from play areas
18 6
Co ntinuous monitoring of th e child
53
Ch ild educatio n
40
Non e
2
How to treat FBA among children?
Try to remov e the FB by myself
20 0
Taking the child, immediately , to the nearest 78
ho spital
I do n’t know
3
What to do if a child, ag ed less than o ne y ear, hav e FBA?
Back slaps and chest thrusts
14 0
Taking the child, immediately , to the nearest 41
ho spital
Abd ominal thrusts (the Heimlich maneuver)
74
Neck s laps
12
I do n’t know
14
What to do if the child, aged o ne yea r or more, hav e FBA?
Back slap s and abdo minal thrusts (the Heimlich 20 5
maneu ver)
Ch est pressing
17
Taking the child, immediately , to the nearest 34
ho spital
Neck s laps
11
I do n’t know
14

Percentage
(%)
66 .2
18 .9
14 .2
0. 7
71 .2
27 .8
1. 1
49 .8
14 .6
26 .3
4. 3
5. 0

child to walk and laugh while eating is a safe action was
considered as a wrong statement by 89% of the mothers. About
73% of the mothers considered age less than 3 years old as the
age o f the highest risk of foreign body aspiration. Practices o f
prevention and m anagement o f foreign body aspiration among
the mothers are demonstrated in table 3. The best Method to
prevent FBA among children was removal o f swallow able FB
from play areas (66.2%), follow ed by continuous monitoring
of the child and child education which were reported by 19%
and 14% of the mothers, resp ectively. About treatment of
foreign body aspir ation among children, 71.2% of the mothers
said they will try to remove the FB by themselves, while
27.8% said they will take the child, immediately, to the nearest
hospital. Moreover, only a half o f the mothers knew that back
slaps and chest thrusts are the treatment of choice i f a child,
aged less than on e year, have FBA. How ever, 73% knew that
back slaps and abdominal thrusts (the Heimlich maneuver) are
the treatment of choice of children older than one year old.
Table 4 presents the findings of the knowledge of signs and
source of knowledge about foreign body aspiration. Sudden
interruption of the breathing and sudden cough were named as
signs of child choking by 80.4% and 58.7% of the mothers.
The most commonly reported sign of foreign body aspiration
was di ffi culty in breathing which was reported by 89% o f the
mothers while cough and cyanosis were reported by 54.4% and
74.4%, respectively. Uncommon signs, such as vomiting and
cough with blood, were reported as common sign of choking
by 19.6% and 14.2%. crying is not a sign of choking but it was
reported as a common sign of choking by about 40% of the
mothers. Regarding source o f knowledge, healthcare provid ers
were considered as th e b est source o f in formation about FBA
by 78.6% while social media was preferred by 16.4% of the
mothers. Association between respondents’ characteristics and
knowledge about foreign body aspir ation as illustrated in table
5. Saudi nationality, young age, high education, and having
first aid training were significantly associated with good
knowledge about foreign body aspiration among the mothers.
However, number o f children, previous exposure to FBA, and
helping someone who had FBA were not signi ficantly
associated with mothers’ knowledge about foreign body
aspiration. Findings of the backward-stepped logistic
regression are summarized in table 6. At the last step, only 3
variables rem ain significant as predi ctors of knowledge about
foreign body aspiration. Nationality, age, and previous first aid
training were signifi cantly associated with knowledge. Being
Saudi was associated with 1.7 times higher odds to have a
good knowledge about FBA than non-Saudis. Mothers at 2030 years old had 3.2 more odds to have a good knowledge
about FBA than those who aged more than 40 years old.
Having a previous training on first aid was associated with two
times higher likelihood to be more knowl edgeable about FBA
than mothers who had no training.

73 .0
6. 0
12 .1
3. 9
5. 0

About 36% have taken a fi rst aid courses and 72.2% knew that
foreign body aspir ation could be lethal. Regarding knowledge,
97.2% and 91.5% of the mothers thought that it is possible for
a child to get choked by foreign body or small toy,
respectively. However, only 26% thought that it is possible for
a child to get choked by almond or equivalent. Allowing the

DISCUSSION
Foreign body aspiration is considered as a s evere public health
problem affecting children, particularly those younger than 3
years old. It is one of the leading causes o f de ath among under3-children (Altkorn, 2008). To reduce the risk of death and
complications associated with FBA, development of
prevention and early intervention strategies is important.
Improving knowledge of child’s caregivers about FBA,
especially mothers, is essential in th e prevention of choking
injuries.
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Tabl e 4. Knowledge of sig ns and source of knowledge about foreign body aspira tio n
Item
Sudden interruption of the breathing is a sign of child choking
Correct statement
Wrong statement
I don' t know
Sudden cough is a sign of child choking
Correct statement
Wrong statement
I don' t know
What are the most common signs of foreign body aspiration?
Cough
Holding of the neck
Cyanosis
Difficulty in breathing
Difficulty in talking
Cough with blood
Vom iting
Cry ing
What is the best sourc e of information about FBA?
Healthcare providers (doctors, nurses and others)
Social media or websites
Friends or family
TV or radio

Frequency (n)

Percentage (% )

226
19
36

80.4
6.8
12.8

165
62
54

58.7
22.1
19.2

153
142
209
250
169
40
55
112

54.4
50.5
74.4
89.0
60.1
14.2
19.6
39.9

220
46
12
2

78.6
16.4
4.3
0.7

Tabl e 5. Association between respondents ’ characteris tics and knowledg e about FBA
Characteristics

Saudi
Non-Saudi

<20
20-30
31-40
>40

Primary or less
Intermediate
Seconda ry
University level or higher

1
2-5
>5

Yes
No

Yes
No

Yes
No

Knowledge about foreign body aspiration
Poor knowledge
Good knowledge
Nationality
63
181
25.8%
74.2%
21
16
56.8%
43.2%
Age
2
6
25.0%
75.0%
16
76
17.4%
82.6%
43
78
35.5%
64.5%
23
37
38.3%
61.7%
Education
3
6
33.3%
66.7%
10
8
55.6%
44.4%
23
30
43.4%
56.6%
48
153
23.9%
76.1%
Number of childre n
23
70
24.7%
75.3%
50
102
32.9%
67.1%
11
25
30.6%
69.4%
Have you taken a ny first aid course?
18
82
18.0%
82.0%
66
115
36.5%
63.5%
Have you experienced FBA?
26
68
27.7%
72.3%
58
129
31.0%
69.0%
Have you treated anyone with FBA?
21
62
25.3%
74.7%
63
135
31.8%
68.2%

Chi-square

P value

14.70

<0.001*

10.81

0.013*

13.73

0.003*

1.78

0.398

10.54

0.001*

0.35

0.562

1.20

0.276
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Tabl e 6. Logisti c regression with predicto rs of the knowledg e abo ut f oreign body aspiration
Predictor
Nationality
Age groups

Have you taken
first aid courses?

Comparison group
Saudi
<20
20-30
31-40
No

Reference gr oup
Non-Saudi
>40
>40
>40
Yes

Lower limit (95% C.I)
1.702
0.351
1.424
0.646
0.259

It is important to understand risk factors, early signs, and ways
of prevention and first aid for foreign body aspiration. This
study aims to evaluated current knowledge about FBA and
expected mothers’ behavior in case o f a ccidents. In the current
study, only 36% have taken a first aid cours es despite 72.2%
knew that foreign body aspir ation could be l ethal. Similar low
training levels were found in other studies from Riyadh and
Madinah regions where 18% and 34.6% had training on first
aid for FBA, respectively (Habeeb, 2020; Ala’a, 2018). About
64.6% were found unaware about where to attend first aid
courses whi ch may expl ain why the tr aining level is very low.
Even among students in J eddah city, only 23% attended
training cours e about FBA (Alshehri, 2019). However, the
majority showed willingness to particip ate in first aid courses
(Habeeb, 2020). This could encourage public health leaders to
conduct educational campaigns for recognition, prevention and
management of foreign body aspiration. In Poland, the
participation rate in first aid cours es among mothers was much
higher (74%) in comparison to that reported in the current
study (Karyś, 2016). More than a half of polish mothers
received first aid course at work (Karyś, 2016).
Regarding knowledge, about 30% o f the included mothers had
poor knowledge about foreign body aspiration. A study among
parents from Riyadh region found low to moderate knowledge
about FBA in 94% of the parents (Habeeb, 2020). About91.5%
of the mothers thought that it is possible for a child to get
choked by small toy, respectively. Lower levels o f knowledg e
were reported among parents from Eastern region in Saudi
Arabia where 80 % agreed that a child to get choked by small
toy (Al-Qudehy, 2015). A high percentage o f co rrect response
to the same question (94%) was reported among students in
Jeddah city (Alshehri, 2019). In Nigeri an caregivers of
children, 68.4% knew that FBA is more common among
children, however, only 14% knew that toys could be aspirated
by the child (Mahmud, 2017). In the cu rrent study, only 26%
of the mothers thought that it is possible for a child to get
choked by almond or equivalent which is much lower than
67% that was found among parents from Dammam city [25].
Numerous studies found that peanuts one o f the common cause
of foreign body aspiration [15,27].T he current study found that
allowing the child to walk and laugh while eating was
considered as unsafe by 89% of the mothers. A lower
proportion of parents in Dammam city (76%) thought that
allowing the child to walk and laugh while eating was
considered as unsafe (Al-Qudehy, 2015). The results of the
present study reveal ed that about 73% of the mothers
considered ag e less than 3 ye ars old as th e age o f the highest
risk of foreign body aspiration. Similar results were reported in
parents from Dammam city as 70% said that FBA commonly
occur in 0-2 years old (Al-Qudehy, 2015). Regarding
symptoms of FBA, the participants in this study s aid that
sudden interruption of the breathing and sudden cough are
signs of child choking as reported by 80.4% and 58.7%.

Odds ratio
3.662
1.910
3.145
1.277
0.484

Upper limit (95% C.I)
7.878
10.382
6.945
2.523
0.904

p value
0.001*
0.024*
0.454
0.005*
0.482
0.023*

Slightly different findings were found among parents from
Dammam city with 74% and 68% thought that sudden
interruption of th e breathing and sudd en cough are signs of
child choking (Al-Qudehy, 2015). They found that a quarter o f
the parents in Dammam were unfamiliar with symptoms of
FBA (Al-Qudehy, 2015). However, sudden cough was the
lowest reported feature as a sign of FBA among students in
Jeddah city as only 33% responded by yes (Alsh ehri, 2019). In
Japan, a study found that 27.7% of the parents were unaware
about symptoms of foreign body aspiration (Higuchi, 2009).
Crying is not a sign of choking but it was reported as a
common sign of choking by about 40% of the in cluded
mothers. This finding indicates a lack of essential knowledge
about FBA as 27.8% considered FBA as non-l ethal episode.
Among students in Jeddah city, only 58% of males and 51.7%
of females perceived FBA as a lethal incident (Alshehri, 2019).
This is crucial since older sibling can save the li fe o f the child
in the absence o f parents. In th e present study, the healthcare
providers were considered as th e best sou rce of in formation
about FBA by 78.6% while social media was preferred by
16.4% of the mothers. Similar response was found in students
from Jeddah city (Alshehri, 2019). Among parents from
eastern region in Saudi Arabia, combination of multiple
sources such as pamphlets, mothers education, and social
media was considered the best method to acquire knowledge
about FBA (Al-Qudehy, 2015). About treatment of foreign
body aspiration among children, 71.2% of the mothers said
they will try to remove the FB by themselves, while 27.8%
said they will take the child, immediately, to the nearest
hospital. Almost all parents from Dammam city considered
immediate medical help as the best way to manage FBA (AlQudehy, 2015).
Although there is a high awareness about the urgency of
medical intervention, in practice delay in the diagnosis of FBA
is commonly reported even in the first world countries. In
Japan, diagnosis of FBA were del ayed by >24 hours in 50% of
the patients despite of the presence of symptoms such as
choking and sudd en coughing in th e majority of cases
(Higuchi, 2009). Delay in the di agnosis for more than a week
and a month was reported in 29% and 10% of cases,
respectively, which might be associated with irreversible lung
damage and s erious complications including death (Kaur,
2002). In the current study, only a half of the mothers knew
that back slaps and chest thrusts are the treatment of choi ce i f a
child, aged less than one year, have FBA. A higher percentage
was found in parents who recruited from well-baby clinics in
Riyadh city, as about 78% knew that back slaps are the first aid
for in fants (Habeeb, 2020). In polish mothers about a half
describe correctly and in details how to manage FBA among
children. They said 5 hits over the inter scapular r egion should
be applied to manage choking among children, but only 4%
knew that five abdominal thrusts are required i f the first
intervention fails (Karyś, 2016).
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Knowledge about fi rst aid o f children older than one year old
was better among the mothers who included in this study with
73% knew that back slaps and abdominal thrusts (the Heimlich
maneuver) are the treatment of choice. A slightly lower
percentage was found among parents who recruited from wellbaby clinics in Riyadh city as 67.7% were aware about the first
aid procedures for FBA (Habeeb, 2020). The findings of this
study revealed that ahigh educational l evel was signi ficantly
associated with good knowledg e about foreign body aspiration
among the mothers. Similarly, level of education was a
significant predictor for knowledge about FBA among children
caregivers in Nigeria (Mahmud, 2017). However, the level of
education w as not a signifi cant predictor for kno wledge about
FBA among parents in Dammam city (Al-Qudehy,
2015).Conduction of health educational campaigns and first
aids cours es targeting mothers with low educational l evel is
recommended based on the findings o f the present study. The
findings of logistic regression showed that only 3 variables
remain significant as predictors of knowledge about foreign
body aspiration. Nationality, age, and previous fi rst aid
training were signifi cantly associated with knowledge. Being
Saudi was associated with 1.7 times higher odds to have a
good knowledge about FBA than non-Saudis. Mothers at 2030 years old had 3.2 more odds to have a good knowledge
about FBA than those who aged more than 40 years old.
Having a previous training on first aid was associated with two
times higher likelihood to be more knowl edgeable about FBA
than mothers who had no training. Limitation of this study
includes a lack of validated questionnaire in the literature,
which designed to assess knowledge about foreign body
aspiration. Moreover, assessment of assumed behavior of
mothers in case o f choking o f their children is not the sam e as
assessment of the practices regarding FBA. For example,
practical examination of the mothers in a plastic model will be
more accurate in the assessment of mothers’ practices.

CONCLUSION
Knowledge about foreign body aspiration among mothers in
Makkah was in adequate as about a third lack the essential
knowledge about the problem that could be lethal. Exposure o f
first aid courses is very low among the mothers and there is a
need to plan for effective strategies to train mothers on first
aid, particularly for their children. Only a half of the mothers
knew the treatment of choice i f a child, aged less than one
year, have FBA, however, the treatment of a child older than
one year was better. After adjustment of the confounding
effect, nationality, age, and previous first aid training was
significantly associated with knowledge about FBA.
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