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Introduction 
According to the World Health Organisation 
(WHO) (2000), poisoning incidents have 
become a significant problem worldwide, 
particularly in developing countries. In 2020, 
the Global Burden of Disease Study stated 
that almost 42,848 poisoning cases worldwide 
were reported to the authorities (Barratt, 2020). 
However, not all cases of poisoning were 
reported to poison centres, and the number of 
incidences may possibly be higher as most cases 
of poisonings actually go unreported. Therefore, 
poisoning data fell short of representing the 
actual occurrence of poisoning in each country 
(Bundotich & Gichuhi, 2015; G/Mariam & 
Gelaw, 2016). This poisoning problem is also 
getting worse with time as the growth and 
development of newer drugs and chemicals are 
gradually increasing.

Household chemical products poisoning by 
accidental ingestion, injection or inhalation is 
the most commonly reported cases in medical 
emergency departments (Kassiri et al., 2012; 
Adnan et al., 2013; Tangiisuran et al., 2017). 
Household chemical products, such as cleaning 
products and toiletries, are commonly used items 
and can be easily found in all homes all over the 
world. The products, such as bleach, cleaners, 
disinfectants, and detergents, have become 
essential products to maintain the cleanliness 
and hygiene of daily human life. Since the 
chemical contents in these kinds of products 
are often harmful and poisonous, they can pose 
serious risks to people’s health and environment. 
Nearly all of the household solution contains 
approximately 22% of harmful chemicals, such 
as formaldehyde and sodium chloride (EWG’s 
Guide to Healthy Cleaning, n.d) which could 
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promote a range of adverse side effects, such 
as nausea, burning sensation, coughs, and sore 
throat. Therefore, these household chemical 
products must be used according to their 
instructions to ensure the safety of its users and 
their surroundings. 

Unfortunately, these household cleaning 
products have become one of the most common 
reagents that caused an increase in poisoning 
incidents globally, whether unintentionally or 
intentionally. Adinew et al. (2017) reported 
that between 25% and 35% of 543 poisoning 
cases during their study period were patients 
poisoned with bleaching reagents. Meanwhile, 
Mckenzie et al. (2010) stated that household 
cleaning products were responsible for many 
unintentional poisoning cases among children 
and consistently remained among the top 
causative agents for paediatric poisoning 
exposure. The causes of this household chemical 
product poisoning are multi-factorial, and must 
be analysed further to understand and strategise 
for better prevention methods. 

Poisoning incidents caused by household 
chemical products occur due to the exceeded 
level of toxicity and the duration of exposure 
to the products (Cleveland Clinic, 2018). 
Household chemical products poisonings 
are categorised as either unintentional or 
intentional. Unintentional poisoning is defined 
as the exposure by any route where there is 
no intention to cause harm (Tangiisuran et al., 
2018), and children are prone to this kind of 
poisoning. Death from unintentional poisoning 
commonly occurs in low- and middle-income 
groups (Gorea, 2009; Adnan et al., 2013; 
Tangiisuran et al., 2017). According to data from 
the WHO (2012), an estimated 193,460 people 
died worldwide from unintentional poisoning in 
2012. These incidents had lowered the quality of 
life globally in the aspect of health. Carelessness 
in handling household chemical products and 
lack of concern by family members in regards 
to the urgency of this issue is the most common 
factors that contribute to many unintentional 
cases of poisoning (Dayasiri et al., 2018; Peshin 
& Gupta 2018).

Intentional poisoning can be classified 
as suicidal cases and involves the fatalities 
of nearly a million people each year (WHO, 
2019). This poisoning incident category can be 
defined as exposure by any route where there is 
an intention to cause harm (Tangiisuran et al., 
2018). The WHO (2008) estimates that deliberate 
ingestion of household chemical poisons causes 
370,000 fatalities per year. Moreover, from the 
23 million poisoning cases annually, about 2 
million was estimated as intentional poisonings 
that resulted in about 200,000 suicides 
(Moazzam et al., 2009; Banerjee et al., 2012; G/
Mariam & Gelaw, 2016). The high occurrence 
rates may be attributed to ethnicity, cultural and 
geographical factors (Azizpour et al., 2016). 
Generally, most intentional poisoning cases 
originate from people in the age group of 15-19 
years old (Adnan et al., 2013). Most previous 
studies reported that males were significantly 
involved in intentional poisoning, based on 
the high number of poisoning exposure calls 
recorded (Jesslin et al., 2010; Rajapakse et al., 
2014). 

In a developing country like Malaysia, 
approximately 96% of poisoning exposure cases 
(household products, pharmaceutical products, 
and pesticides were the common agents) were 
reported to occur at home (Tangiisuran et 
al., 2017). The unintentional and intentional 
poisoning cases from the National Poison 
Centre (NPC) database as referred to in Figure 
1 can be further analysed with extrapolation of 
demographic factors of the human population 
to prevent or lower the incidents of poisoning 
(Marks & Hoving, 2016). In this paper, 
a framework was constructed to identify 
the epidemiology of poisoning, as well as 
geographical and individual factors (knowledge, 
attitude, and practices) in a defined population. 

According to the NPC, more than 50,000 
poisoning cases were referred for inquiries 
from 1995 to 2017 (Figure 1), while 53% of 
the poisoning incidents from 2006 to 2016 
were caused by household chemical products 
(Figure 2). Since then, this centre has observed 
an annual increase in the number of poisoning 
cases referred. 
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Methodology
In constructing the framework of the 
knowledge, attitude, and practice study (KAP 
study) on household chemical poisoning, the 
NPC database became the primary data source, 
and retrospective reviews of the database was 

conducted from 1995 to 2017. This centre also 
had noted an annual increase in the number of 
poisoning cases referred. In addition, household 
cleaning products were recorded as the highest 
household chemical reagent that caused 
poisoning incidents, followed by solvents 

Figure 1: The number of poisoning cases reported to the National Poison Centre (NPC) from 1995 until 2017. 
(Source: National Poison Centre)

Figure 2: The number of poisoning cases reported to the National Poison Centre from 2006-2016, grouped by 
the type of poisoning reagent. (Source: National Poison Center)
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(thinner and turpentine) and other household 
products. 

Following the initial study on the NPC 
database, a comprehensive electronic-based 
search was performed on the frequent and 
common keywords to identify scientific 
reports related to this study topic. Selected 
publications from the past 12 years were 
reviewed. Other relevant review articles and 
older publications were also studied, and there 
were no language restrictions in any publication. 
The search terms included the words “household 
chemical products”, “children”, “poisoning”, 
“unintentional and intentional”, “KAP study 
in poisoning”, and the most common one is 
“household cleaning products”.  All the journals 
referred to in this study were ranked using the 
Scimago Journal and Country Rank. Thus, 
journals with ranking Q1- Q4 were reviewed in 
this study. 

Results and Discussion
The KAP framework for household chemical 
products poisoning
Figure 3 depicts the conceptual framework of the 
KAP from all inputs and information gathered 
during data searching and sourcing. The 
framework aims to identify the indicators that 
can help researchers perform any improvement 
of development and implementation of 
poisoning awareness. The developed KAP 
framework contains four main sections, which 
are demographic variables, knowledge, attitude, 
and practices. Demographic variables and the 
KAPs can be indicators for the risk of poisoning 
(Presgrave et al., 2008). The variable patterns 
of poisoning cases mostly depend on the 
demographic variables of the individual itself 
(Peshin & Gupta, 2018). In Egypt, many children 
in rural areas are affected by home injuries, 
especially poisoning, and the associated factors 
of these incidents are their parents’ knowledge, 
attitude, and practices (Eldosoky, 2012).

Figure 3: Conceptual framework of knowledge, attitude, and practice (KAP) on household chemical products 
poisoning
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At the end of the framework, the level of 
awareness was measured through the KAPs 
contexts. The final results divided the population 
into three groups, which are full awareness, 
partial awareness, and no awareness. Each 
context has its indicators or inputs to evaluate the 
particular population. Awareness of household 
chemical products poisoning issues among the 
population has not been well described. Thus, 
this study could reinforce it by addressing the 
actual local relevance problems.

Demographic Variables
Demographic variables are an essential 
component of this KAPs framework (Figure 
3, part: demographic variables) as these 
epidemiology data provide information by the 
respondents that may help this study indicate 
the factors influencing household chemical 
poisoning (Manzar et al., 2010; World Health 
Organisation (WHO), 2010; Jarrah et al., 
2018; Sena et al., 2018). Moreover, previous 
research has proven that a variety of social and 
demographic variables (such as geographic 
location, age of respondents, gender, education 
background, household size, residential 
characteristics, ethnic group, income and marital 
status) influenced unintentional poisoning cases 
(Centers for Disease Control and Prevention 
(CDC), 2006; Franklin & Rodgers, 2008; 
Gheshlaghi et al., 2013). 

From the data sources collected, the 
epidemiology data of an individual in a defined 
population that are correlated with the study 
topic are included in the framework. The 
background details in Figure 3, which are needed 
in this study like, gender (male or female), age, 
education level, and marital status. Some studies 
had proven that these details need to be taken 
into consideration as these variables could 
influence the occurrence of poisonings (Manzar 
et al., 2010). For example, it was found that 
most individuals with a higher education level 
were classified as prone to having children being 
involved in household poisonings (Manzar et al., 
2010). This is because the children were being 
neglected as a result of busy and workaholic 
parents who strived for career advancement 

(Manzar et al., 2010). The average household size 
in Malaysia is 4.1 in the year 2016 (Department 
of Statistic Malaysia, 2017). Most Malaysian 
households has at least four members, which 
can be classified as the core family members. 
Sackitey (2018) found that the frequency of 
home accidents was lower among children who 
live in a core or nuclear family compared with 
those living in an extended family. In addition, 
Kielb et al. (2015) stated that indoor air quality 
could be affected if the number of occupants in 
the house was overloaded. 

Manzar et al. (2010) had suggested for 
future study that a large scale of variables, 
like ethnicity and geographic differences, for 
household poisonings were needed as they 
believed that these factors could have an impact 
on different cultures and practices. Lam (2003) 
had suggested that people in rural areas could 
have a higher chance of poisoning exposure 
due to agricultural activities. Poisoning incident 
factors may vary according to regions, society’s 
(ethnic) traditions and customs, levels of 
education, and seasons (Sivri & Ozpulat, 2015). 
They also reported that people with functional 
economic status would have a higher level of 
knowledge and awareness about household 
chemical poisonings (Sivri & Ozpulat, 2015). 
Therefore, this study had included the variable 
for household income based on the group 
classification as defined by the Department of 
Statistics Malaysia (DSM, 2017). There are four 
groups of household income, which are poverty 
(measured by Poverty Line Income, PLI), B40 
(≥ RM2848), M40 (≥ RM 6502), and T20 (≥ 
RM16088). Besides, this study will consider the 
number of children in the house aged between 0 
and 5 years old as most of the reported poisoning 
cases involved this age group (Rosenberg et al., 
2011; Akturk & Erci, 2016; Peshin & Gupta, 
2018). Children below the age of 5 years old 
are a major concern of this study as they are 
particularly active and have an exploratory 
nature with a strong impulse to put things into 
their mouths. Moreover, living with parents 
who are likely to be inattentive and neglectful 
exacerbated the children’s vulnerable situation 
(Hunt, 2013).
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Knowledge
In KAP surveys, knowledge is one of the main 
aspects that will define the extent of community 
awareness of public health concept. Every person 
has a different level of knowledge towards 
chemical hazards of household poisonings. 
Availability of such information could bring 
benefit to poison management control centres 
in planning preventive interventions to educate 
the community efficiently. A study by Goktas 
et al. (2014) evaluated respondents’ knowledge 
on the information regarding poisoning cases 
involving the household chemical products. It 
was mentioned that respondents’ knowledge is 
affected by their health education background 
and level of awareness. The WHO (2005) 
believed that high-level knowledge is one of the 
preventive measures and the most significant 
component that influences the responses in 
poisoning cases. It is crucial because poisonings 
due to household chemical products can lead to 
mortality and morbidity in humans. 

The context of knowledge in this study is 
to assess the extent to which individuals from a 
household are aware of public health concepts 
regarding household chemical products usage 
(as shown in Figure 3, part: knowledge). Focus 
group questions further contextualised the 
targeted community poisoning knowledge and 
understanding of household chemical product 
management. A study had shown that the 
majority of people, in their study sample, had 
minimal knowledge of prevention strategies 
and revealed misinformation about poisoning 
(Bogar et al., 2017). This study will not be 
limited to knowledge of biochemical facts, but 
the general understanding that could measure 
the level of awareness and the public’s literacy, 
such as the type of household chemical products 
and poisoning risk assessments. Questions on 
respondents’ understanding were developed in 
this study, such as “can they differentiate well 
the hazardous household chemical products in 
their house?” and “are they aware and do they 
know the factors that may lead to poisoning?”

Education backgrounds and understanding 
of household chemical poisonings (potential 

risks of accidental poisoning from a home 
environment) of guardians (parents, grandparents 
and caregivers) or those entrusted with the care 
of children and other individuals are essential 
in responding to poisoning incidents (Peshin 
& Gupta, 2018). Thus, this study included 
education backgrounds as a variable because 
the data could influence the level of knowledge 
of the risks of household chemical poisonings. 
According to the National Safety Council (2019), 
the public should acknowledge and make an 
informed decision about the type of household 
products they buy and bring into their homes. 
They also need to understand very well the terms 
and definition found on the products to avoid 
any poisoning incidents. Parents’ knowledge on 
poisonings is essential in injury care for children 
as many adverse consequences of the incidents 
can be averted if parents know how to respond 
to them (Ibrahim, 1991; Eldosoky, 2012). 

Having an understanding of household 
chemical products will reduce the possibility of 
poisoning occurrences in selected populations. 
This study identified the main risk factors for 
unintentional and intentional poisoning in 
the investigated population. A further focus 
was given to finding the possible causes of 
household chemical poisoning. Many studies 
were conducted on the causes of poisoning 
in different parts of the world. Most of the 
poisoning factors occurred because of ingestion 
of household chemicals (Mansori et al., 2016). 
The trend of multiplying poisoning cases 
follows the introduction of new and various 
household chemical products, the increasing 
number of new consumer products and greater 
accessibility and exposure of children to these 
products (Balai-Mood, 2004; Mansori et al., 
2016).

In this context of knowledge, the 
measurement to identify the level of awareness 
also considered the norm practices and 
responses to poisoning incidents. Most people 
live with dangerous poisons in their household. 
This living norm increases the risks of poisoning 
if it is not well managed (Rosenberg et al., 2011; 
National Safety Council, 2019). Referring to 
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Figure 3, the last part of knowledge, familiarity 
versus awareness means that many people 
have normal practices in their life based on 
familiarity, without any concern of awareness. 
Some people cannot recognise that their normal 
practices could bring physical and health hazards 
to their household. Most parents and caregivers 
practised bad habits of household chemical 
product management and, therefore, risked their 
children’s life. An example of a bad norm is 
keeping hazardous household chemical products 
in the wrong places or unlatched storages in the 
house (Gutierrez et al., 2011). 

Attitude
Attitude is difficult to define, and even within 
the expert psychological realm, there is little 
agreement as to what is understood by it (Mbeng 
et al., 2009). With that statement, the context of 
attitude in this study was focused on determining 
beliefs, behaviours, and attitudinal factors 
of household chemical poisonings. Attitude 
means a complex mental state involving beliefs, 
feelings, values, which facilitates a predilection 
to behave or act in a particular way (Sharif & Al-
Maliki, 2010; Akabanda et al. 2017). Moreover, 
attitude may attribute to the characterisation of 
an individual’s feelings and inclinations, with 
regards to household chemical product usages 
(Muleme et al., 2017). The characterisation can 
be defined as negative (bad) or positive (good) 
in relation to the scientifically documented risks 
of household chemical products poisonings. The 
translation of correct knowledge into practices 
can be utilised for the reduction of poisoning 
cases through a change of belief (attitude) 
concerning household chemical hazards 
(Sharif & Al-Malki, 2010). Figure 3 (Attitude 
part) illustrates the context of attitude in this 
framework.

Behaviour and belief are related to an 
individual’s attitude. In one study, one part of 
the cross-sectional study rated people’s beliefs 
on the poisonous level of household chemical 
products (Rosenberg et al., 2011) and from that, 
the attitudinal scale could be measured. The rate 
of beliefs on household items of hazardous level 

could show how much people recognise and 
are concerned about the potential of household 
chemical products causing harm and severe 
poisoning to their family, especially children. It 
was believed that household or laundry cleaning 
products were the products that lead to poisoning 
incidents (Presgrave et al., 2008; Rosenberg et 
al., 2011; Tangiisuran et al., 2018). 

Every year, more than one million children 
below the age of 5 experience potentially toxic 
ingestions (Watson et al., 2004; Lai et al., 2006; 
Franklin & Rodgers, 2008). Poisoning may 
occur in common locations, like homes, often in 
the living/dining room, kitchen, or bedroom as 
these are the locations where children (potential 
victims) spend most of their time (Bertinelli et 
al., 2006; McKenzie et al., 2010). Children in 
this age range are the most vulnerable group to 
be exposed to household chemical poisoning 
(Awang et al., 2003; Lam, 2003; Gutierrez et al., 
2011; Tangiisuran et al., 2018). They have a high 
prevalence of acute poisoning as they are likely to 
taste or swallow harmful substances (Haghighat 
& Moatamedi, 2012; Adnan et al., 2013) due to 
their behaviour; curious, exploratory in nature, 
and prone to putting things in their mouths 
(typical of early childhood development) (Lekei 
et al., 2017; Peshin & Gupta, 2018). Therefore, 
strict supervision by adults is mandatory, and the 
reflection of attitude and perception (belief) of 
parents may affect preventive action (Rosenberg 
et al., 2011). Moreover, parents must teach 
the right attitude towards effective and safe 
management, and practices of household 
chemical products at home. 

In the attitude context, the level of 
awareness could be measured from the 
population’s perceptions and willingness to 
change. A study by Rosenberg et al. (2011) 
indicated that the majority of their respondents 
did not intend to change themselves to reduce 
the risk of poisoning. It was also reported that 
individuals who had completed university 
education might have more awareness and 
motivation to prevent the occurrence of 
poisoning (Eldosoky, 2012). Therefore, it is 
important to perform epidemiology surveillance 
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to assess the magnitude of poisoning issues 
and identify significant risk factors to instil 
a positive attitude with the right beliefs and 
perceptions among the people (Presgrave et 
al., 2008). To ensure an effective reduction of 
poisoning risks, initiating changes to the fixed 
environment must be supported by enforcement 
of regulations, adequate education for industries 
and the community, with clear labelling on 
the products (Nixon et al., 2004). In short, an 
individual’s attitude can be affected by their 
surroundings, such as the presence of economic, 
marital, or sibling-related problems, and family 
social support (Dayasiri et al., 2017).

Practices
Practices in this study can be referred to in Figure 
3 (Practice part), which indicates  any action 
related to household chemical products, right 
from purchasing to usage, to management and 
storage. In short, practices can be defined as the 
real action in performance based on knowledge 
and attitude (Agbedia, 2013). The right and 
suitable knowledge gained from dependable 
sources could change people’s attitude and 
lead to proper practices that decrease the risk 
of poisoning cases (Sharif & Al-Malki, 2010). 
Ideally, most people are more agreeable to 
practise the right procedures that have scientific 
or evidence-based information (Brownson et al., 
2009). In developing proper practices that may 
overcome poisoning cases, household chemical 
products management needs to be implemented 
appropriately (Lekei et al., 2017). 

There are varieties of household chemical 
products in the market. One of the studies 
indicated that any action related to household 
chemical products, right from purchasing 
to usage, to management and storage. It is 
expected that most people prefer products 
with the highest quality (Muleme et al., 2018). 
Moreover, the places where the study population 
buy their products play a significant role in their 
purchase decision. Based on the previous study, 
people were more likely to go to supermarkets 
or hypermarkets to purchase cleansing products 
(Maciejewski, 2016) as these large-scale 

retailers sell various brands and types of basic 
household and cleaning products (Hassan et al., 
2013). 

Many people show poor knowledge on 
home poisoning and lack proper practices in the 
usage of household chemical products, which 
led to poor practices of poisoning prevention 
strategies (Gutierrez et al., 2011). As a result, 
vulnerable and innocent children became 
the ultimate victims. A study suggested that 
poisoning prevention strategies should be about 
creating awareness, as well as listing the essential 
dos and don’ts for household chemical usages 
(Peshin & Gupta, 2018). The strategies should 
also be evident in dictating safe routine practices 
before, during, and after the usage of household 
chemical products. Significant contributing 
factors need to be addressed through prevention 
programmes and measures to reduce the risks 
of poisoning. Common practices, like improper 
storage and careless handling of household 
chemical products, pose a higher risk of 
poisoning incidents at home (Gorea, 2009). For 
example, some people have a habit of storing 
their household cleaning products under their 
kitchen sinks or on the floor in their backyards, 
which are within the reach of children.

As observed in Figure 3, for the practice 
part, a census was created to measure the targeted 
population’s experience of household chemical 
poisoning in a particular community. Data from 
this census can be analysed to conclude the 
actions taken when poisoning occurs (Rosenberg 
et al., 2011). For example, the appropriate 
use of the immediate first aid is vital during a 
poisoning emergency as this action could save a 
person’s life or lower the severity of poisoning.  
This particular action could be evaluated in this 
study to determine a respondent’s action to the 
response of poisoning incidents at home. On 
another note, it has been reported that 41% of 
callers from Puerto Rico in 2008 who sought 
advice regarding home poisoning incidents had 
completed first-aid courses and had filled in 
reports to their respective Poison Information 
Centers (Gutierrez et al., 2011). This further 
highlights the importance of home poisoning 
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prevention knowledge and the role of poison 
control centres as effective strategies to guide 
people to respond to emergency home poisoning 
incidents with suitable and efficient practices 
that could save human lives. 

Conclusions 
Household chemical products are considered 
vital in our daily lives, and products of various 
types can be found in almost all homes. 
However, easy accessibility and careless storage, 
coupled with trivial parental supervision are 
becoming core causes of accidental children 
poisoning incidents. The differences observed 
in the poisoning reagents responsible for both 
accidental and intentional poisoning incidents 
in different countries and different communities 
depend on social status and prevalent cultural 
practices. As noted above, knowledge alone 
may not be adequate in preventing poisoning 
as positive attitudes and correct practices are 
also needed for more effective interventions. 
Children are particularly affected when it comes 
to poisoning due to differences in the aspects of 
physiology, behaviour, and biological defences, 
thus making them vulnerable to unintentional 
poisoning by ingestion. Hence, poisoning 
incidents can only be reduced by broad-based 
preventive strategies, including enforcement 
of safe manufacturing practices (like child-
locked caps) and public education programmes 
(through campaigns and media). Furthermore, 
poison prevention measures must essentially 
shift from self-education of adults to advocating 
the correct knowledge, attitude and practices to 
the children. 
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