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Impact of health education on community 
knowledge, attitudes and behaviour towards solid 
waste management in Al Ghobeiry, Beirut
N. Karout 1 and S. Altuwaijri 2

ABSTRACT The risks posed by accumulation of solid waste are most obvious in developing countries, where 
waste collection and treatment is often inadequate. This study aimed to determine the impact of a health 
education intervention (based on lectures and focus group discussions) on community knowledge, attitudes 
and behaviours concerning solid waste management in Al Ghobeiry, Beirut. A randomly selected sample of 
320 inhabitants were divide into intervention and control groups who completed the same questionnaire in the 
pre- and post-intervention phases. Compared with the control group the intervention group, who attended the 
health education sessions, showed: significantly better knowledge about the problems of and diseases spread by 
accumulation of solid waste; better attitudes to management of solid waste collection; and improved practices 
in terms of handling and recycling of household waste. There was an observed increased participation by people 
in cleaning campaigns and voluntary work in all the municipality activities. 

1Saad College of Nursing and Allied Sciences, Al-Khobar, Saudi Arabia (Correspondence to N. Karout: nkarout@yahoo.com).
2Clinical Research Laboratory, Saad Research and Development Centre, Saad Specialist Hospital, Al-Khobar, Saudi Arabia.

أثر التثقيف الصحي على المعارف والمواقف والسلوك في المجتمع إزاء تدبير النفايات الصلبة في الغبيري، بيروت
نجوى القاروط، صالح التويجري

الخلاصـة: يؤدي تراكم النفايات الصلبة إلى أخطار واضحة تواجهها البلدان النامية التي تعاني من القصور في جمع ومعالجة النفايات. وتهدف هذه 
الدراسة إلى التعرف على أثر التدخل بالتثقيف الصحي )القائم على المحاضرات والمناقشات ضمن مجموعات بؤرية( على المعارف والمواقف والسلوك 
ل  السكان، إلى مجموعتَيْ تدخُّ 320 من  قُسمَتْ عينة عشوائية تتضمن  لبنان. وقد  الغبيري، في بيروت،  الصلبة في  النفايات  إزاء معالجة  المجتمع  في 
وشواهد، واستكمل أفرادُها استبياناً قبل التدخل وآخر بعد التدخل. وقد حضرت مجموعة التدخل حصصاً للتثقيف الصحي. وبالمقارنة بينها وبين 
ن  ن يُعْتَد به إحصائياً في المعارف حول المشكلات وحول الأمراض التي تنتشر نتيجة تراكم النفايات الصلبة، وتحسُّ مجموعة الشواهد تبين وجود تحسُّ
ن في الممارسات من حيث التعاطي مع النفايات المنزلية وإعادة تدويرها. كما لوحظ ازدياد واضح في  في المواقف تجاه جمع تجميع النفايات الصلبة، وتحسُّ

مساهمة الناس في حملات التنظيف، وفي العمل التطوعي في جميع الأنشطة البلدية.

Impact de l'éducation sanitaire sur les connaissances, les attitudes et les comportements de la communauté 
en termes de gestion des déchets solides, Al Ghobeiry (Beyrouth)

RÉSUMÉ Les risques posés par l'accumulation de déchets solides sont criants dans les pays en développement où 
le ramassage des déchets et leur traitement sont fréquemment inadéquats. La présente étude visait à déterminer 
l'impact d'une intervention d'éducation sanitaire (composée de conférences et de groupes de discussions 
thématiques) sur les connaissances de la communauté en termes de gestion des déchets solides, ainsi que sur leurs 
attitudes et comportements en la matière à Al Ghobeiry (Beyrouth). Un échantillon de 320 habitants a été sélectionné 
aléatoirement puis réparti soit dans un groupe bénéficiant d'une intervention, soit dans un groupe témoin. Les deux 
groupes ont rempli le même questionnaire au cours des phases précédant et suivant l'intervention. Par rapport 
au groupe témoin, le groupe ayant bénéficié d'une intervention sous la forme de sessions d'éducation sanitaire a 
présenté les caractéristiques suivantes : des connaissances nettement supérieures sur les problèmes causés par 
l'accumulation de déchets solides et notamment les maladies qu'ils propagent ; des attitudes plus positives à l'égard 
du ramassage des déchets solides ; et des pratiques améliorées en termes de stockage et de recyclage des déchets 
ménagers. La participation des habitants aux campagnes de nettoyage et aux travaux volontaires proposés par les 
municipalités s'est accrue. 
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Introduction

Globally, the waste management sec-
tor is facing numerous challenges. At 
present, a staggering 3.4–4 billion tons 
of municipal and industrial solid waste 
and up to 300 million tons of hazardous 
waste is annually produced worldwide 
[1]. As the volumes and complexity 
increase, the environmental risks posed 
by the waste sector—including human 
health risks, ecosystem degradation, 
contamination of soils and water, as 
well as greenhouse gas emissions—also 
become more serious. These risks are 
most obvious in developing countries 
where waste collection and treatment is 
typically insufficient or even absent [2]. 

Municipal solid waste (MSW) 
makes up more than 80% of the total 
solid waste stream generated in Leba-
non. The main sources of solid waste are 
households, commercial establishments, 
restaurants, hotels, street markets and 
street cleaning operations [3]. Currently, 
Lebanon lacks any comprehensive strat-
egy or efficient system to handle indus-
trial and hazardous waste. [4]. In 2009 
Lebanon generated about 1.57 million 
tons of MSW, and this is expected in-
crease by an estimated 1.65% per year 
to reach 1.92 million tons by 2020 [3]. 
The practice of open burning of MSW 
and old tyres, generates a number of air 
pollutants and pathogens, while open 
dumpsites spread bacteria and vector-
borne diseases through rats, flies and 
insects, and also produce foul odours 
that have a negative impact on the qual-
ity of life for the local residents [5]. 

The awareness, attitudes and behav-
iours of people in the community are 
crucial to the management of MSW 
[6]. Reasons for individual participation 
in management of MSW are related 
to environmental motivation, social 
pressures, attitudes and economic in-
centives [7]. Problems with MSW 
management have arisen recently in 
developing countries where there is a 
little history of environmental aware-
ness education [8] and where many 

members of the community are illiter-
ate and unaware of the problem of solid 
waste accumulation [9]. The aim of 
this study was to determine the impact 
of a health education intervention on 
community knowledge, attitudes and 
behaviours concerning MSW manage-
ment in Al Ghobeiry, Beirut.

Methods

Study design
This was a randomized semi-controlled 
intervention study in which subjects 
were prospectively and randomly as-
signed to an intervention or control 
group, with the intervention being a 
health education session.

Sample
A sample of 320 subjects was randomly 
selected from the inhabitants of Al 
Ghobeiry in the south Beirut suburbs 
during 2002. According to the relevant 
municipality report, the inhabitants of 
the area under investigation were about 
1500 families that had come from dif-
ferent Lebanese ethnic and religious 
groups after the Lebanese war and from 
different socioeconomic strata. These 
families were characterized by a low 
income in comparison with other ar-
eas of Al Ghobeiry and a large number 
of scavengers living in the area [10]. 
Based on a study showing that 29.5% of 
women in Al Hermel city of Beqaa were 
aware about the disadvantages of solid 
waste, the minimum sample size was 
estimated as 320 with 95% confidence 
interval and 5% precision [11].

Subjects were randomly selected 
from the list of households provided 
by the municipality with a geographical 
map. The subjects were the housewives 
resident at the selected family house-
holds or in some cases unmarried male 
workers who lived on their own [10]. 
The participants were informed about 
the study, the main objective and the 
programme of health education from a 
municipality advertisement and written 

informed consent was obtained from all 
those willing to enter the trial.

Data collection
Implementation of the study was di-
vided into 3 phases: pre-test, interven-
tion and post-test.

In the pre-test phase a questionnaire 
was completed by the 306 people who 
agreed to participate in the study. The 
questionnaire aimed to determine their 
knowledge, attitude and practices con-
cerning MSW as baseline information 
and to develop the content of the health 
education intervention (see later). A 
team of 3 trained and experienced inter-
viewers completed the questionnaires in 
door-to-door visits to the selected house-
holds. Each questionnaire took about 1 
hour to complete and the interviewers 
finalized data collection within 1 month.

The second phase of the study 
started after the results of the pre-test 
had been analysed. Using the sealed 
envelope technique the sample was 
randomly divided into 2 equal groups: 
intervention and control groups (153 
subjects in each). Subjects in the inter-
vention group were given the health 
education programme (see later) that 
was developed, prepared and tested by 
the researchers based on the data col-
lected in the first stage and on references 
and recommendations of the World 
Health Organization Regional Centre 
for Environmental Health Activities 
(CEHA). The control group did not 
participate in any of the health educa-
tion activities.

Three months after the educational 
sessions (starting summer 2002), 
during which time both groups were 
presumed to be exposed to the same 
influencing factors, the interviewers 
started the third phase of the study. In 
the post-test phase the questionnaires 
were redistributed door-to-door and 
filled in by interview. This question-
naire included direct observations to 
detect behavioural modifications for 
both groups. As some of the subjects 
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were unable to be contacted, only 296 
recompleted the questionnaire.

Questionnaire
A structured questionnaire was pre-

pared in Arabic language and reviewing 
and approved by a panel of specialists 
and experts from CEHA. It consisted of 
4 sections:

•	 sociodemographic characteristics: 
3 questions on participant’s age, sex 
and educational level (close-ended);

•	 knowledge: 4 questions about prob-
lems caused by solid waste accumula-
tion, diseases spread by solid waste 
and about hazardous wastes (open-
ended questions);

•	 attitudes: a list of 15 questions as-
sessed the inhabitant’s opinion about 
to the importance of waste manage-
ment, participation in management 
programmes in the community and 
community initiatives (closed ques-
tions, agree/disagree);

•	 practices: a list of 5 questions as-
sessed how the inhabitant collected 
and eliminated household waste 
and reused solid waste (open-ended 
questions). At the same time direct 
observations were made about waste 
elimination practices using a checklist 
of items on collection, elimination, 
segregation and recycling.

Health education programme
The health education intervention was 
based on lectures and focus group dis-
cussion sessions under the supervision 
of 3 educators who were trained by the 
researcher. A training of trainers course 
was conducted during the first stage 
of the study with 10 volunteers with a 
health background (6 females and 4 
males) who attended the course as a 
capacity building activity in order to 
prepare them for the community health 
education sessions. The course includ-
ed knowledge about MSW based on 
CEHA materials and communication 
skills under the auspices of Al-Ghobeiri 
municipality and CEHA. After 2 weeks 
of training, 3 volunteer trainers were 
selected (2 females and 1 male), and 
were assigned to conduct sessions with 
15–20 inhabitants (the male dealt with 
2 groups of male subjects and 2 females 
each with 3 groups of female subjects).

A total of 8 sessions were conducted 
with the selected inhabitants over a 
2-week period. The teaching materials, 
e.g. educational brochures, posters and 
books, used in the educational sessions 
were prepared and approved by CEHA. 
Various educational activities were initi-
ated in the lectures and discussion ses-
sions which focused on: kinds of MSW, 
composition and elements of MSW, 

disadvantages and diseases related to 
bad MSW, ways of accumulation, seg-
regation, separation, elimination, reus-
ing and recycling of MSW, the role of 
community-based initiatives in MSW 
and hazardous waste.

Data analysis
The data collected were coded, cat-
egorized and tabulated as percentages 
and means. Comparisons were made 
across 3 groups: the total group (before 
intervention), the intervention group 
(after intervention) and control group 
(after intervention). Chi-squared tests 
were used for assessing the association 
between groups and to assess the im-
pact of the intervention, using SPSS, 
version 12.

Results

A total of 306 (95.6%) subjects from 
the calculated sample accepted to par-
ticipate in the study and completed the 
questionnaire in the first phase and 296 
(92.5%) completed the questionnaire 
in the third phase.

Table 1 shows the background char-
acteristics of the groups before and after 
the intervention. Most of those who 
were responsible for dealing with MSW 

Table 1 Background characteristics of the sample before and after the educational intervention about solid waste management

Variable Before (total group)
(n = 306)

After (intervention group)
(n = 150)

After (control group)
(n = 146)

Statistics
χ2 P-value

No. % No. % No. %

Sex

Male 86 28.1 43 28.7 46 31.5 0.16 0.68

Female 220 71.9 107 71.3 100 68.5 0.16 0.68

Age (years)

< 20 43 14.1 23 15.3 21 14.4 0.0 1.0

20–30 99 32.4 45 30.0 44 30.1 0.01 0.92

31–40 63 20.6 32 21.3 30 20.5 0.02 0.88

> 40 101 33.0 50 33.3 51 34.9 0.03 0.86

Education level

No education 73 23.9 39 26.0 42 28.8 0.16 0.68

Secondary 195 63.7 92 61.3 84 57.5 0.3 0.58

University 38 12.4 19 12.7 20 13.7 0.01 0.92
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were female (71.9%), a majority were 
aged less than 40 years old and with 
secondary level education (63.7%), al-
though there was also a high proportion 
of uneducated subjects (23.6%). There 
were no significant differences in the 
distribution of the variables sex, age and 
educational level between the groups 
before the intervention (total group) 
and after the intervention (intervention 
and control groups) (Table 1).

Responses to the knowledge ques-
tions about handling MSW are shown 
in the Table 2. The percentage of par-
ticipants scoring correctly in the inter-
vention group (after intervention) was 
significantly higher for all knowledge 
items compared with the control group 
(after intervention) and with the total 
group (before intervention) (all P < 
0.005). Before the intervention only 
10.5% of participants saw water pol-
lution as a problem caused by MSW 
accumulation and this increased to 
61.3% after the intervention (versus 
16.4% for the control group). Few peo-
ple (3.3%) thought gastroenteritis was a 
possible kind of disease spread but this 
increased to 80.7% versus 8.9% in the 
control group. Medical waste was not 
seen as a kind of hazardous waste (0.7 
%) until after the intervention, when 
91.3% recognised it as a problem. Soil 
contamination by hazardous waste was 
only recognized by 2.0% before the in-
tervention but by 90.7 % after it (versus 
6.2% of the control group).

Table 3 shows the percentage of re-
spondents with positive answers to the 
questions about attitudes to handling 
solid waste (combining agreed and 
strongly agreed responses). There was 
a significant difference between groups 
before and after intervention and be-
tween intervention and control groups 
(all P < 0.005). Before the interven-
tion 90.8% of participants agreed that 
“Waste accumulation anywhere away 
from home does not lead to the spread 
of diseases”, compared with 12.0% after 
the intervention (remaining at 92.8% 
among the controls). Those agreeing 

that collection of waste in closed con-
tainer in the house prevents diseases 
rose from 47.7% before to 91.3% after 
the intervention. The statement “All 
family members can participate in re-
ducing and reusing solid waste” was 
supported by only 5.8 % before the in-
tervention but 90.6% afterwards.

Table 4 shows positive responses 
to the behaviour questions about solid 
waste. Calculation of the association 
between the variables showed that there 
was a significant difference between the 
answers before and after the interven-
tion and between the intervention and 
control groups (P < 0.005 in all cases). 
The proportion of participants report-
ing that they collected household waste 
in a bag inside a closed container rose 
from 19.9% before to 89.3% after the in-
tervention (versus 20.5% in the control 
group). Similarly removing household 
waste by placing it in the street when 
the bag was full fell from 52.9% to 6.0% 
(versus 52.1% the control group), and 
the percentages separating and reus-
ing different kinds of solid waste rose 
from between 0.6% and 3.9% before 
the intervention to between 86.7% and 
95.3% after it, but remained low among 
the control group (between 0.7% and 
4.8%).

Behaviour change towards MSW 
led to following observed changes: reus-
ing of waste material by collecting and 
separating the paper, metals, glass, plas-
tic, batteries; reduction in the amount of 
plastic bags used and their replacement 
by canvas bags; house-to-house solid 
waste collection organized by the com-
munity; and assigning different colour 
codes to the litter bins to ease the waste 
separation process and therefore pre-
vent mix-up of plastics, metals, hazard-
ous and medical wastes.

Discussion

The risk of unhealthy disposal of solid 
waste is an important issue in many so-
cieties, and recycling is considered as a 

solution for managing solid wastes [12]. 
The current legislation systems and 
waste management practices in many 
developing countries require numerous 
improvements and modifications. It is 
argued that such changes need to be 
accompanied by a community environ-
mental education programme designed 
to improve citizens’ knowledge, atti-
tudes and behaviour [13,14].

The results of our study showed that 
around 72% of the population sample 
were female. Women, as homemak-
ers, can play a pivotal role in MSW in 
organizing waste collection campaigns 
and other activities related to MSW and 
helping to motivate other household 
members towards spreading aware-
ness of good MSW. The important role 
of women in MSW has been shown 
in other literatures [15]. Also a large 
percentage of our participants were il-
literate and this showed that to increase 
awareness about MSW information 
sources need to be adapted to suit all 
educational levels, for example using 
audiovisual media rather than books 
and brochures. Decision-makers need 
to take this issue into consideration 
when preparing television programmes, 
radio or any related activity. A previous 
study argued that raising awareness and 
health education via printed materials 
was not as effective as using modern 
promotional technologies [16].

Responses to the knowledge section 
of our questionnaire showed low aware-
ness among Al Gobeiry city inhabitants 
about solid waste problems before the 
intervention. For example only 10.5% 
of the participants thought that water 
pollution could be a problem caused 
by solid waste accumulation, only 
3.2% knew about the risk of spreading 
gastroenteritis, 0.6 % recognized medi-
cal waste as a type of hazardous waste 
and 1.9%.that soil contamination was a 
problem caused by hazardous waste. A 
similar study in Yazd, Islamic Republic 
of Iran about MSW showed that knowl-
edge was low among 34.0% of males 
and 51.4% of females [12]. The results 
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of our study also showed that the attitudes and practices 
about waste problems were poor among the majority 
of the inhabitants before the intervention and they had 
incorrect and inappropriate behaviours towards MSW.

After participating in the health education sessions the 
intervention group showed highly significant improve-
ments in all items of knowledge. Increases in knowledge 
about types of diseases spread and types of hazardous 
waste were particularly pronounced; for example re-
spondents’ awareness of hazardous medical waste rose 
from 0.6% to 91.4%. A study of home-generated medical 
waste in Mauritius reported that a large proportion of 
medical waste arising from the domestic environment 
joined the common MSW stream and ended up in 
landfills [17]. The authors called for “a national policy on 
medical waste management be urgently implemented, 
proper training of waste haulers be offered and education 
campaign be carried out to sensitize the general public on 
safe disposal of medical waste” [17].

The health education sessions in our study were 
also followed by significant increases in awareness as 
illustrated by changes in attitudes towards MSW. For 
example before the intervention 90.8% did not agree that 
“waste accumulation anywhere away from home does not 
lead to the spread of diseases” and this fell to 12.0% after 
the intervention. A study in Accra found that the majority 
of households stored their waste in open containers and 
plastic bags in the home, which was associated with the 
presence of houseflies in the kitchen, which in turn was 
correlated with the incidence of childhood diarrhoea 
[18]. There were also very marked changes in practices of 
handling MSW in our study. For example at the start of the 
study 34.6% of the participants stored their waste at home 
in an open container. After intervention this decreased to 
2.6% in the intervention group and remained at 34.2% in 
the control group. We also showed a huge improvement 
in reusing and segregation of MSW among participants 
after the intervention. Before the intervention only 2 or 
3 of the respondents (< 1%) were recycling materials 
such as bottles and cartons, whereas after the educational 
sessions between 89%–95% reported recycling these 
items. This agrees with another study which showed 
the importance of recycling and segregation. In Agun-
wamba’s cost-analysis in Nigeria the lowest cost option 
involved encouraging individual households to separate 
their recyclables, which were bought by scavengers [19].

Finally, our researcher observed many innovations 
that were introduced after the heath education, for ex-
ample the old textile waste was used to produce beautiful 
rugs, the plastic tyres were used as coloured container for 
plants and swings for children in parks and fairs, dry seeds 
which usually were considered an useless waste were used 
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for decorating frames and bowls and the 
organic waste was used as a soil base for 
growing plants, etc. The impact of health 
education also revealed community-
based initiatives which were seen in an 
increased participation by people in 

cleaning campaigns and voluntary work 
in all the municipality activities.

In conclusion, a health education 
programme about MSW based on 
lectures and discussion sessions was 
followed by a significant improvement 

in the knowledge, attitudes and prac-
tices towards waste management 
among participants and led to many 
reforms in reusing and managing solid 
waste within this community in south 
Beirut.
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