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Abstract

Household products intoxication is a common and preventable problem. Household product hazard awareness
is lacking among consumers in Lebanon, posing a public health hazard. A cross-sectional observational study was
conducted at the American University of Beirut Medical Center by administering surveys to 176 adult par-
ticipants. The surveys focused on demographics, awareness of product toxicity, practices used to avoid in-
toxication, and sources of information. Each participant was given a score for behavior and awareness.
Informative brochures were handed to increase awareness among consumers. We surveyed 176 patients, of
whom (84.7%) were females with a mean age of 42.2 + 13.5 years. Most were married (77.3%), had a college
education (76.7%), were employed (62.5%), and were in charge of household cleaning (76.7%). Toilet cleaners
were the substances most perceived to be toxic (94.0%). Most people (86.4%) had low to medium scores on
behavior, while most (77.3%) had high scores on awareness. Male gender and using product labels as sources of
information were associated with higher behavior scores, while referring to a friend or a relative as a source of
information on product intoxication was associated with a lower behavior score. Greater awareness scores
were strongly associated with being married, having a higher monthly income, and referring to warning signs
presented on the labels as a source of knowledge. Unsafe handling and storage of household products are
common among consumers in our population. Therefore, it may be necessary to launch education campaigns to
improve consumer handling of household products.
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Unintentional poisoning is currently recognized as a
major cause of morbidity and mortality worldwide
(World Health Organization, 2021). While pharma-
ceutical drugs intoxication constitutes most cases,

poisoning by household product exposure has also
been recognized as a major public concern (Gummin
et al., 2017, 2018; Williams et al., 2012; Dart et al.,
2015). In humans, many household products have the
potential to cause serious intoxication, particularly in
children (Dunagan et al., 2011). Even though the
problem is avoidable, it continues to be a widespread
issue in both industrialized and developing countries
(Gummin et al., 2017; Williams et al., 2012; Alzahrani
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etal., 2017; Kim et al., 2016). For example, household
cleaning products and cosmetics poisoning accounted
for 13.81 percent of all toxicological exposures re-
ported to the National Poison Data System in the
United States (Gummin et al., 2018).

Similarly, in the UK, approximately 10% of the
phone inquiries received by the UK National Poison
Information Service over 1 year were related to
household product exposure (Williams et al., 2012). In
a study on the chemical exposures reported to the
Jeddah Health Affairs Directorate in Saudi Arabia, up
to 65.8% of chemical poisonings were due to exposure
to various household cleaning products, insecticides,
and personal hygiene items (Alzahrani et al., 2017).
According to the Chemical Incident Surveillance re-
port issued by the Ministry of Public Health in Leb-
anon, which presents all exposures reported to the
ministry from Lebanese hospitals, nonpharmaceutical
household products accounted for 32% of all chemical
exposures (Farah and Ghosn, 2019). Moreover, a re-
cent study performed at the largest tertiary care center
in central Beirut showed that intoxication from
household cleaning products or personal products
constituted up to 9.5% of poisoning cases seen at the
center, confirming that is also a health concern in
Lebanon (Hitti et al., 2020).

According to the publications cited above,
household product intoxication is a serious health
problem, and the causes of exposure and intoxica-
tion are complex. Adults in the family, according to
research, have a limited grasp of the dangers of
many of the goods they maintain and use. According
to Leonard and Wogalter, some of the items’ specific
risks, as well as the situations that may lead to
damage, are poorly known, which might be attrib-
utable to a lack of warnings or safety instructions
(Leonard and Wogalter, 2000). Additionally, Du-
nagan et al. note that the use of specific terms such as
“natural” and “safe” on the product packaging may
be misleading (Dunagan et al., 2011). On another
note, Hartmann et al. showed that high education,
knowledge in chemistry, and motivation are not
linked to a better understanding of product hazards
(Hartmann and Klaschka, 2017).

Another factor contributing to household product
intoxication is the general population’s inadequate
handling and storage of such substances, particularly
in households with young children. For example,
consumers who keep items in mislabeled or unlabeled
containers (Millard et al., 2014), did not read labels
(Al-Nahedh and Mohammed, 2001), or those who

used detergent containers for mixing or food (Al-
Nahedh and Mohammed, 2001) were more likely to
be poisoned. Furthermore, according to the United
States Institute of Medicine, preschool-aged children
have the greatest prevalence of domestic product
poisoning (Institute of Medicine Committee on Poison
and Control, 2004). Moreover, in a survey of house-
holds in northern Palestine, it was reported that many
consumers stored cleaning products in places that
children can access, and a significant number were
found to mix products and discard them irresponsibly
(Sawalha, 2007). This was also reported in the United
States by the Home Safety Council, which showed that
more than half of American households with children
younger than 6 years of age stored chemicals and
household products in unlocked locations (Smolinske
and Kaufman, 2007).

Even though household cleaning substances
constituted the most common category of poisoning
among the nonpharmaceutical agents in one study at
a tertiary care center in Lebanon (Hitti et al., 2020),
little has been done to assess and address this public
health concern. Only one study investigated
household product use in the household in Lebanon.
In 2005, Habib et al. interviewed and observed 28
women living in a neighborhood in Beirut. These
women were found to use minimal precautions when
dealing with these substances and commonly stored
substances in unsafe manners. Most did not follow
the products’ instructions and prioritized keeping a
clean house over watching out for their own health
(Habib et al., 2006). The purpose of our research was
to assess consumer knowledge and awareness of
domestic product poisoning and raise awareness
among participants about these issues. The findings
of this study might pave the way for a specific
poison-prevention program aimed at changing
consumer behavior in Lebanon and reducing the
risks of unintended poisoning from home items.

Methods
Study design and setting

This study was approved by the Institutional Review
Board (IRB) at the American University of Beirut
for meeting ethical standards. It was a cross-
sectional, observational study conducted at the
American University of Beirut Medical Center
(AUBMC), the largest tertiary care center in Leb-
anon. The center has a 358-bed capacity and
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receives approximately 55,000 Emergency Depart-
ment (ED) visits and approximately 25,000 inpatient
admissions annually. Pediatric patients comprise
20% of the ED visits and 17% of hospital admis-
sions. Participants were recruited from the patient
population who presented to the ED and Family
Medicine Department (FM). Participation criteria
included being an adult (over 18 years of age) and
being able to communicate in either English or
Arabic. Patients were approached while they were
waiting in the ED or FM, and written consent was
obtained prior to participation.

Measures and data collection

Data collection was performed between the months
of August 2019 and February 2020 through an
interviewer-administered questionnaire that had
been designed for the purpose of the study. The
questionnaire was made available in both English
and Arabic. The questionnaire was inspired by
questions from a survey designed by Hartmann and
Klaschka (2017) as well as questions used in the
design of a focus group study by Kaufman et al.
(2005). Both studies have investigated the approach
of consumers towards the use and storage of
products and their effects on health and the envi-
ronment. The questionnaire contained sections on
demographics, household products use, household
product toxicity awareness, medication toxicity
awareness, and sources of information regarding
product toxicity (Appendix A). The interview took
around 10 minutes to complete and was filled in a
cubicle for ED patients and the waiting area for
family medicine patients.

Participants were given a booklet after each inter-
view that included advice on how to properly handle
home goods as well as actions to take in the event of
toxicological exposure to increase knowledge of the
issue (Appendix B). The researcher then explained the
contents of the booklet, which was written in both
English and Arabic, and answered any topic-related
questions.

Data management

In order to facilitate analysis, we designed quanti-
tative scoring systems to determine the adequacy of
product use/storage (general behavior score)
and the awareness of product toxicity (awareness
score).

Behavior score

The individual product behavior score was calculated
by adding one point for each appropriate behavior
performed by the participant for each product sepa-
rately (Formula 1). The general behavior score was
calculated by adding all the individual product be-
havior scores and dividing by the number of products
used, to obtain an average behavior score between 0-5,
which was rounded to the nearest whole number
(Formula 2). The appropriate product behavior points
were assigned as follows: +1 point each if the re-
spondent read the product label, stored the product in a
locked cabinet, stored the product at an elevated level,
did not mix the product with other products, and either
did not remove the product from its original container
or changed the product’s container but labeled the new
container with the name of the product. The respon-
dent was given 0 points if they did not report the above
behaviors. The participants’ responses pertaining to
cosmetics were not included in the behavior score
since they are all non-toxic in nature.

Formula 1:

Individual Product Score

= Reading Label[1/0] + Elevation [1/0]
+ Locked [1/0] + Mixing[0/1]
+ Product Container [0/1]

Formula 2:

General Behavior Score

(> Individual Product Scores)
(Total Number of Products Used)

Awareness score

The awareness score was calculated by adding up the
awareness points (+1 if the respondent is aware that a
product is dangerous, 0 otherwise) for all products
used then dividing by the number of products used by
the participant. The participants’ responses pertaining
to cosmetics were not included in the Awareness score
since they are all non-toxic in nature.

Statistical analysis

Data were described as number and percent for cat-
egorical variables and mean and standard deviation
(mean + SD) for continuous ones. Statistical


https://journals.sagepub.com/doi/suppl/10.1177/07482337221106421
https://journals.sagepub.com/doi/suppl/10.1177/07482337221106421

Mostdafa et al.

411

differences across the categories of the outcome var-
iables for each covariate were determined using
Pearson’s Chi-square and Fisher’s exact tests for
categorical covariates and Student’s 7-test for contin-
uous ones. Analyses were conducted using Stata MP
version 13.0 (College Station, TX: StataCorp LP).

Table I. Characteristics of participants in a sample of
Lebanese households.

Mean age in years (SD) 42.2 (13.5)
Total N (%) 176(100)
Gender

Male 27(15.3)

Female 149(84.7)
Marital Status

Single 28(15.9)

Married 136(77.3)

Divorced 7(4)

Widowed 5(2.8)
Family Income ($ per month)

<1000 17(9.7)

1000-5000 90(51.1)

>5000 21(11.9)

Refused to answer 48(27.3)
Educational Status

No College 41(23.3)

College 135(76.7)
Employed

Yes 110(62.5)

No 66(37.5)
In charge of house cleaning

Yes 135(76.7)

No 41(23.3)
In charge of storing cleaning products

Yes 158(89.8)

No 18(10.2)

History of Family Member with Adverse 63(35.8)

Effect due to Exposure to Household
Product

Results
Demographics

Our final sample included 176 participants, 84.7% of
whom were females, with a mean age of42.2 + 13.5
years. Most were married (77.3 %), had an income
between $1000 and $5000 (51.1%), had a college-
level education (76.7 %), and were employed at the
time of the study (62.5%). The majority reported
overseeing house cleaning (76.7%) and product
storage (89.8%). When asked about having a family
member who has ever had an adverse effect due to
exposure to a household product, 63 participants
(35.8%) answered yes (Table 1). Selected items with
the highest and lowest awareness and behavior
scores are presented in Table 2. Slightly more than
half of the participants reported reading medication
labels (51.1 %), while less than 21% reported
reading the label for cleaning substances (bleach,
toilet-seat cleaners, or kerosene), and 18.5 % for
pesticides. In many regions of Lebanon, mainly rural
areas, kerosene was used as carpet cleaner, and it
was stored in the houses among the household
cleaners. The use of kerosene is intended to get rid of
carpet moths although it may leave a very strong
odor. Forty percent of the participants reported
storing medication in a high place, while most stored
their cleaning substances and pesticides within
reach. A significant majority of individuals did not
keep their prescriptions, cleaning supplies, or pes-
ticides locked up. The majority of participants
maintained their items in their original containers or
labeled the new container to which the material was
moved, although a few persons (9, 6, and 2 for
bleach, toilet-seat cleansers, and kerosene; respec-
tively) did not. More than 10% of the participants
reported that they did not perceive medications to be
potentially toxic, even if used inappropriately.

Table 2. The reported practices and awareness of toxicity of selected products in a sample of Lebanese households.

Storing in Original Never Mixing

Reading or Labeled with Other Considered to be
Substance Use Label Elevation Locking Container Products Potentially Toxic
Medication 174 (98.9) 89 (51.1) 70 (40.2) 8 (4.6) 173 (99.4) N/A 156 (89.7)
Bleach 162 (92.0) 33 (20.4) 19 (11.7) 11 (6.8) 153 (94.4) 104 (64.2) 51 (93.2)
Toilet cleaner [51 (85.8) 31 (20.5) 16 (10.6) 10 (6.6) 145 (96.0) 51 (33.8) 142 (94.0)
Kerosene 25 (142) 5(20.0) N/A I (40) 23 (92.0) 25 (100) 23 (92.0)
Pesticide/ 108 (61.4) 20 (18.5) 11 (10.2) 9 (8.3) 108 (100) 107 (99.1) 91 (84.3)

Insecticide

N/A: indicates that the score of this element of the product was

not considered in the awareness score.
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Moreover, more than 15% perceived pesticides not
to be harmful even when used inappropriately.

General behavior score

Females scored lower than males in general conduct,
with the percentage of females in each category
dropping as the score increased from low to medium to
high (p = 0.012). Participants with children at home
tended to fall into the medium group (p = 0.005), and
those with children under the age of 5 fell into the
medium and high categories (p = 0.006). Those who
performed well, on the other hand, were considerably
less likely to be in charge of house cleaning (p =
0.008). Family income, having a college-level edu-
cation, and having a family history of adverse events
due to exposure to household products did not seem to
have any association with the behavior score. On the
contrary, although it was not statistically significant (p
= 0.169), people who scored higher were more likely
to be employed. When it came to product intoxication

information sources, participants scored highest when
they utilized the product label/box (p < 0.0001).
Participants who got their knowledge from friends/
relatives, on the other hand, scored lower (p = 0.042).
There was no correlation between the behavior score
and referring to warning signs (labels), ingredient lists,
product scent, product color, internet apps, or scientific
papers/books. People who scored higher on the be-
havior scale were more likely to consult their phar-
macist or doctor for information about product
intoxication, although that this was not statistically
significant (p = 0.153) (Table 3).

Awareness score

Participants who earned an awareness score of 1 were
older (38.5+14.5vs.43.4+13.1, p=0.025) and more
likely to be married (p =0.011) than those who did not.
A score of 1 was also associated with a greater
household income (p = 0.038). Warning signs (i.e., on
labels) were more likely to be used as a source of

Table 3. The association between selected characteristics and the behavior scores in a sample of Lebanese households.

Low Medium High
(score =2) (score =3) (score = 4-5)
Variable (n=73) (n=79) (n = 24) P-value
Gender Female 67 (91.8) 66 (83.5) 16 (66.7) 0.012
Age Mean £ SD 444 + 142 403 £ 120 425+ 16.2 0.148
Marital Status® Married 60 (82.2) 60 (76) 16 (66.7) 0.27
Children at Home Yes 28 (38.4) 51 (64.6) 12 (50) 0.005
Child at Home <5 years Yes I (15.1) 29 (36.7) 9 (37.5) 0.006
Family Income ($) <1,000 7 (15.2) 6 (9.1) 4 (25) 0.308
1000-5000 34 (73.9) 47 (71.2) 9 (56.3)
>5000 34 (73.9) 47 (71.2) 9 (56.3)
Education Level® College 53 (72.6) 64 (81) 18 (75) 0.461
Employed Yes 40 (54.8) 55 (69.6) 15 (62.5) 0.169
In Charge of House Cleaning Yes 63 (92.7) 56 (80.0) 13 (65) 0.008
In Charge of Product Storage Yes 68 (93.2) 70 (88.6) 20 (83.3) 0.349
History of Family Member with Adverse Effect Yes 24 (32.9) 31 (39.2) 8 (33.3) 0.69
due to Exposure to Household Product
Information Sources on Product Toxicity
Product label/box Yes 22 (30.1) 53 (67.1) 16 (66.7) <0.0001
Warning signs Yes 60 (82.2) 55 (69.6) 16 (66.7) 0.133
Ingredient list Yes 6 (8.2) 12 (15.2) 4 (16.7) 0.345
Product smell Yes 10 (13.7) 14 (17.7) 5 (20.8) 0.661
Product color Yes 34.1) 2 (2.5) I (4.2) 0.738
Pharmacist/salesperson/doctor Yes 12 (16.4) 21 (26.6) 8 (33.3) 0.153
Online application/internet Yes 65 (89) 62 (78.5) 20 (83.3) 0.215
Scientific papers/books Yes 3 4.1) 3 (3.8) 0(0) 0.868
Friend/relative Yes 29 (39.7) 30 (38) 3 (12.5) 0.042

Married versus not married (single, widowed, divorced).
PCollege versus no college.
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product intoxication information (p < 0.0001). How-
ever, people with a lower awareness score were more
likely to refer to their pharmacist or doctor as a source
of information on product intoxication (p = 0.046).
Although not statistically significant, having a child
less than 5 years old at home, having a college-level
education, being employed, overseeing household
cleaning, and overseeing household product storage
were all associated with having a higher awareness
score (Table 4). There was no correlation between
awareness and behavior ratings (p = 0.267) according
to a Chi-Squared test of association.

Discussion

Our study’s participants showed a predominance of
females, which was expected in the context of a de-
veloping country, where management of the household
is classically perceived as the job of the female resi-
dents of the house. In fact, often when the patient
presenting to the ED was a male, when approached,
they would refer us to fill the questionnaire with the
female accompanying them, whether it was their

daughter, partner, mother, or other relatives. Under
other study circumstances, having a gender discrep-
ancy would be perceived as a potential source of bias.
However, in our case, this presented a core finding
from our study, as it highlighted the difference in
gender roles imposed by norms in Lebanese society.

Another important finding was the lack of associ-
ation between the awareness and the behavior scores,
which raises concern since people who know about the
potential intoxication of the products, do not neces-
sarily translate their knowledge into safe handling
habits. Although individuals in charge of domestic
cleaning had a little higher awareness score, they had a
much lower behavior score. Furthermore, the data
revealed that persons in charge of domestic cleaning,
who appeared to be aware of household product
poisoning, did not conduct safe behavior, which might
be related to the inconvenience in doing so. For in-
stance, those in charge of household cleaning might
find it more convenient to store products within reach
and without locks because this would make their work
easier and faster. Meanwhile, those who are not in
charge of household cleaning might not perceive this

Table 4. The association between selected characteristics and the awareness scores in a sample of Lebanese households.

Variable Score < N=40 Score =1 N =136 P-value
Gender Female 36 (90) 113 (83.1) 0.331
Age Mean + SD 385 £ 145 434 + 13.1 0.025
Marital Status® Married 25 (62.5) 111 (81.6) 0.011
Children at Home Yes 21 (52.5) 70 (51.5) 0.909
Child at Home <5 Y Yes 10 (25) 39 (28.7) 0.648
Family Income <1,000% 8 (26.7) 9 (9.2) 0.038
1,000-5,0008 19 (63.3) 71 (72.5)
>5,000% 3 (10) 18 (18.4)
Education Level® College 28 (70.0) 107 (78.7) 0.254
Employed Yes 24 (60.0) 86 (63.2) 0.710
In Charge of House Cleaning Yes 28 (84.9) 104 (83.2) 0.820
In Charge of Product Storage Yes 33 (82.5) 125 (91.9) 0.084
History of Family Member with Adverse Effect  Yes 19 (47.5) 44 (32.4) 0.079
due to Exposure to Household Product
Information Sources on Product Toxicity
Product label/box Yes 19 (47.5) 72 (52.9) 0.545
Woarning signs Yes 21 (52.5) 110 (80.9) <0.0001
Ingredient list Yes 5 (12.5) 17 (12.5) 1.00
Product smell Yes 10 (25) 19 (14) 0.098
Product color Yes I (2.5) 5@3.7) 1.00
Pharmacist/salesperson/doctor Yes 14 (35) 27 (19.9) 0.046
Online application/internet Yes 32 (80) 115 (84.6) 0.494
Scientific papers/books Yes 0 (0) 6 (4.4) 0.339
Friend/relative Yes 17 (42.5) 45 (33.1) 0.273

*Married versus not married (single, widowed, divorced).
PCollege versus no college.



414

Toxicology and Industrial Health 38(7)

obstacle and thus end up storing some products out of
reach.

Our results showed that although married people
had higher awareness scores, being married, or having
children at home did not show a clear trend concerning
the behavior score. These results emphasized the
importance of targeting the community to increase
awareness and implement correct behavioral habits,
rather than targeting only married couples. Alzarani
et al., in their study of trends for chemical poisoning in
Saudi Arabia, showed that children under the age of
five were the most exposed to chemical poisoning
(Alzahrani et al., 2017). This was also reported in the
UK where more than 65 % of household product
toxicities were reported in children less than five years
of age (Williams et al., 2012). Contrary to our an-
ticipations that parents with children under the age of
five would thus score significantly better since they
would be more aware and protective, our study showed
a statistically significant association between the be-
havior score but not the awareness score in this sub-
group of families. In addition, our results revealed that
60.6% of people with a low awareness score had
children at home. Again, as Alzarani et al. similarly
advised, this stressed the importance that families
should be handled as a whole unit; that parents and
children should both be educated on how to prevent
chemical poisoning (Alzahrani et al., 2017). Moreover,
Crosslin et al. suggested integrating education mate-
rials about the proper handling and storage of
household products through communication routes
(social media, internet, local TV channels, others)
adequate for all literacy levels in order to reach all
family members (Crosslin et al., 2011).

The most effective source for informing individuals
about product toxicity was product labels. In fact, 75%
of respondents who received a perfect score on the
awareness scale said they used labels to learn about the
dangers of a product. Likewise, the most significant
information source for correct behavior habits when
handling chemical items was the product label; 52.8%
of those with high behavior scores utilized the product
label as a source of information. In concordance with
our results, Martinez-Pefia et al. in their study on
environmental awareness and risk perception of
cleaning products in Mexico, the practices of reading
the product labels were associated with a higher risk
perception scale (Martinez-Pefa et al., 2013).

Our findings also revealed that those who relied on
friends or family members for information regarding

product toxicity had much worse conduct scores than
those who did not. Hartmann and Klaschka (2017)
found that 40.7% of respondents used information
from friends and family members, but only 26.2% of
them trusted this source. Furthermore, a third of those
without chemistry expertise (33.8%) trusted friends
and relatives, but only 7.5% of those with excellent
science knowledge trusted them (Hartmann and
Klaschka, 2017). This showed that friends and rela-
tives are likely not reliable sources of information on
product toxicity. It also emphasized the need to de-
crease incorrect teachings about household products
and encourage people to research more and refer to
appropriate sources, such as poison centers and
product labels, to inquire about potential hazards of
products they are using. A larger number of those who
listed pharmacists/physicians as additional sources for
product intoxication had a poor awareness score.
Although this result is counterintuitive to expectations,
our results suggest that participants who showed high
awareness scores reported that they relied on other
resources to know about the toxicity of the products
such as “Product label/box”, “Warning signs”, “Online
application/internet”, and/or “Scientific papers/books”
instead of relying on personal interactions such as
“Pharmacist/salesperson/doctor”  and/or  “Friend/
relative.”

Our results showed that socioeconomic status
affected the awareness score but not the behavior
score. People with a higher income showed a higher
awareness score than those with a lower income.
Perhaps higher income means the purchase of better
products (better labeling, well studied, and com-
prehensive warning symbols). However, higher in-
come did not show any statistical significance in the
behavior score, demonstrating that even with high
income and good awareness, there was a lack of safe
methods and measures of household product han-
dling. As a result, new approaches should be im-
plemented to transfer awareness into improved
behavioral patterns, making it easier to adopt safety
precautions while handling any home product with a
potential for intoxication or negative effects. Of-
fering complimentary gloves and encouraging
people to open their windows during product ad-
vertisements on television, for example, might be
effective interventions (Crosslin et al., 2011).
Moreover, this raises the need to establish a poison
center in a developing country like Lebanon, which
would be tasked with conducting campaigns that
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educate people on proper and feasible behavioral
changes that would lead to safer practices.

Conclusion

In conclusion, Lebanon is far from establishing safe
practices while dealing with toxic household materials.
Although many people seem to be aware of the toxicity
of such products, their behavior is inconsistent with
their awareness in that they continue to practice unsafe
handling and storage methods. Therefore, it is nec-
essary to consider targeting the whole family (parents
and children) in any campaign to improve their be-
haviors towards using and storing household products
rather than specific subgroups, which could serve as
one of the leading reasons to fund a poison center in
Lebanon.
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