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ABSTRACT A mass communication campaign was conducted at 20 randomly selected female high 
schools and 2 school supervision centres in Jeddah to improve knowledge, attitudes and practices 
of students, teachers and supervisors about dengue fever. A total of 5977 pre- and post-intervention 
questionnaires were completed and the intervention was conducted using lectures and audiovisual 
aids. A marked improvement in all areas of knowledge, attitudes and practices was observed after the 
programme in all groups. Students obtained the highest improvement in mean knowledge scores after 
the programme compared to the other 2 groups. There is a need to expand such programmes to all 
Jeddah schools.
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برنامج تثقيفي حول الوقاية من حمى الضنك ومكافحته لدى الإناث في المدارس الثانوية في جدة
نهلة خميس إبراهيم، بهاء أبا الخيل، ميرفت راضي، حسين البار

الخلاصـة: قام الباحثون بحملات تواصل جموعية في 20 مدرسة ثانوية للإناث اختيرت بشكل عشوائي 
التلميذات  لدى  والممارسات  والمواقف  المعارف  لتحسين  جدة  في  المدارس  على  للإشراف  مركزين  وفي 
والمعلمات والمشرفات حول حمى الضنك. واشتملت الدراسة على استيفاء 5977 من الاستمارات قبل وبعد 
التدخل، مع إجراء التدخل باستخدام المحاضرات والمعينات السمعية والبصرية. وقد لاحظ الباحثون 
ناً ملحوظاً في جميع مجالات المعارف والمواقف والممارسات لدى جميع المجموعات بعد تنفيذ البرنامج.  تحسُّ
وقد حازت التلميذات على أعلى درجات التحسن في وسطي أحراز )درجات( المعارف بعد تنفيذ البرنامج 
بالمقارنة بالمجموعتين الأخريتين. وتمس الحاجة لتوسيع مجال هذه البرامج لتشمل جميع المدارس في جدة.

Programme éducatif sur la lutte contre la dengue destiné aux jeunes filles des établissements 
d’enseignement secondaire de Djeddah 
RÉSUMÉ Une campagne de communication de masse a été menée dans 20 établissements 
d’enseignement secondaire pour jeunes filles choisis au hasard et 2 centres d’inspection scolaire de 
Djeddah, afin d’améliorer les connaissances, les attitudes et les pratiques des élèves, des professeurs 
et des inspecteurs concernant la dengue. Au total, 5977 questionnaires ont été complétés avant et 
après l’intervention qui a été réalisée par le biais de conférences et de moyens audiovisuels. Après le 
programme, on a observé une nette amélioration des connaissances, des attitudes et des pratiques 
dans tous les domaines et dans tous les groupes. Les scores moyens relatifs aux connaissances ont 
augmenté de façon plus importante dans le groupe des élèves que dans les deux autres groupes. Il est 
nécessaire d’élargir ce programme à tous les établissements scolaires de Djeddah.
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Introduction

Dengue fever (DF) and dengue haemor-
rhagic fever (DHF) represent great chal-
lenges to public health at a world level. 
The World Health Organization (WHO) 
reported that about 2.5 billion people (40% 
of the world’s population) are at risk of 
developing the disease [1,2]. Epidemics of 
dengue-like disease were reported from the 
Arabian peninsula in the late 19th century, 
affecting many major cities such as Aden, 
Jeddah, Mecca and Medina [3,4]. 

DF has recently re-emerged as a major  
international health problem with an ex-
panded geographic distribution and the 
potential to cause major epidemics [1,5]. 
Associated with the rise of DF has been an 
increase in associated mortality [5]. It con-
tinues to be a significant health problem in 
the western region of Saudi Arabia [3] and 
a study from Jeddah in 2006 confirmed the 
endemic occurrence of DF in the region [4]. 
Millions of Muslim pilgrims from all over 
the world transit through Jeddah, creating 
a high-risk for transmission of infectious 
diseases, including DF, among pilgrims and 
residents [3,4]. 

The 55th World Health Assembly de-
clared DF prevention and control a prior-
ity and urged Member States to develop 
sustainable intersectoral strategies [6]. In 
the absence of a vaccine, seroprophylaxis 
or specific treatment for the disease [2] the 
principal strategy is a sustainable integrated 
approach to prevention of transmission 
by controlling the principal vector, Aedes 
aegypti. This should be based more on com-
munity involvement to control mosquitoes 
in the domestic environment than on the 
use of chemicals [7]. Health education pro-
grammes involving different sectors in the 
community are important intervention tools 
to promote behaviour changes that lead to 
involving the community in controlling DF, 

particularly the vector [8]. To be successful, 
community-based strategies must be flex-
ible and adapted to the local setting because 
of ecological, cultural and social differences 
between localities [9]. 

As DF represents an escalating health 
problem in Jeddah and since there is a lack 
of community-based health educational 
intervention strategies, an intervention 
programme for prevention and control is 
urgently needed. The aim of this study was 
to improve the knowledge, attitudes and 
practices of female high-school students, 
teachers and supervisors towards DF. 

Methods

An intervention strategy with a mass com-
munication campaign was conducted during 
the education year 2005–06. The field-
work was carried out by 4th year medical 
students at the Department of Family and 
Community Medicine, King Abdul-Aziz 
University. In the preparatory phase of the 
study, students worked with their supervi-
sors on questionnaire construction, message 
development and production of educational 
materials to be used during the programme. 

Sample
The target population was female students, 
teachers and supervisors in high schools 
because control strategies for DF focus on 
good practice inside the home, which is 
mainly the responsibility of females. In ad-
dition, female students can be good health 
educators for their parents, especially their 
mothers.

A total of 20 girls’ high schools in Jed-
dah governorate were selected (about 8% 
of the total of 242): 16 government and 4 
private schools. The schools were selected 
using a multistage, stratified, random sam-
pling method from all districts of Jeddah 
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using the proportional allocation technique. 
Students were selected using a multistage, 
stratified, random sampling method, taking 
into consideration type (private or govern-
ment), geographic district (north, middle, 
south-east or south-west), speciality in 
which students were enrolled (literature or 
science) and grade (1st, 2nd or 3rd year). 

The total number of students who partic-
ipated in the pre-intervention test was 2693: 
84.4% were enrolled in government schools 
while the rest were in private schools. About 
one-quarter of the students came from each 
of the 4 Jeddah districts. About two-fifths 
(39.1%) were enrolled in the science section 
and 34.2% in literature while 26.7% were in 
the 1st year and did not have a specialty. 

All teachers available in the selected 
schools on the days of interview who agreed 
to participate in the study were included (n 
= 356). In addition, 2 randomly selected 
female supervision centres (out of 4 Jeddah 
centres) were included in the study and all 
schoolteacher supervisors who were avail-
able on the day of interview and agreed to 
participate (n = 115) were also enrolled. 

Intervention and data collection
The design and implementation of the health 
education intervention were conducted in 
5 stages: formative research, developing 
recommendations for behaviour change, 
developing educational messages, and de-
veloping and producing educational materi-
als [1]. Implementation and evaluation of the  
health education programme was done in 3 
stages: completion of the pre-intervention 
questionnaire (pre-test); delivery of the 
health education intervention; and comple-
tion of the post-intervention questionnaire 
(post-test).

Pre-intervention test
On enrolment, each participant completed 
a questionnaire. A total of 3164 people 

completed the pre-test questionnaire (2693 
students, 356 teachers, 115 supervisors). 

The student questionnaire collected 
personal and sociodemographic data, e.g. 
district, type of school, age of student, edu-
cation grade, etc. For teachers and supervi-
sors personal and sociodemographic data 
were also gathered. 

For all groups, the variables needed 
to gather baseline data on participants’ 
knowledge, attitudes and practices towards 
DF were collected, as follows: 
• To assess participants’ knowledge about 

DF before the programme, the ques-
tionnaire included 30 questions with 
multiple-choice answers. Knowledge 
variables inquired about types, causa-
tive agents, incubation period and mode 
of transmission of DF; the name of the 
principle mosquito vector (A. aegypti) 
and the most important times of trans-
mission and breeding sites; clinical pic-
ture, complications and diagnosis of 
DF; and the basic steps needed for DF 
prevention and control, including the 
telephone number for reporting the pres-
ence of stagnant water.

• Participants’ attitudes were determined 
with 8 questions asking whether they 
agreed (yes or no) about: DF’s impor-
tance as a public health problem in Jed-
dah; the importance of inquiring about 
patients’ condition and movements; the 
importance of searching for the presence 
of mosquito vectors in homes; and other 
preventive and control measures.

• Self-reported practices (positive or 
negative) were assessed with 12 items. 
Positive practices included going to the 
doctor when they suspected a case of 
DF; removing or reporting stagnant wa-
ter; use of mosquito repellents and home 
insecticides; and wearing protective 
clothing. Negative practices included: 
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doing nothing in case of observation of 
stagnant water.

Intervention
The health education intervention covered 
the most important issues related to DF 
and the answers to all the questions in the 
questionnaires and was delivered through a 
number of strategies.

The study sample was given a health 
education and discussion session which 
started with a 20-minute lecture presentation 
in Arabic, supported by audiovisual aids. 
The lecture included information about the 
magnitude and importance of DF in Jeddah; 
the cycle of infection; symptoms, signs and 
complications of the disease; practices that 
predispose to occurrence of the disease; and 
preventive and control measures. A film 
and cartoon were also shown about how 
people catch DF and methods of prevention 
and control. At the end each participant was 
requested to spread the education message 
about DF control to family and friends.

After delivering the sessions to the re-
search sample, they were then delivered to 
the rest of the school students and teachers, 
supervisors and school administrators.

In addition to the health education ses-
sions, information about the disease was 
extensively distributed to the study sample 
to stimulate changes in practice. Materials 
included brochures, small gifts with DF 
educational messages, posters, stickers and 
a CD-ROM containing the lecture and film 
sessions. In addition, many educational 
models were constructed. One of these was 
large and illustrated the environments which 
favour breeding of the mosquito vectors of 
DF and examples of hygienic environments 
which discourage breeding.

Costs of copying materials were covered 
by a grant from a national nongovernmental 
organization (Zamzam). Some materials 
were compiled by students themselves.

Post-intervention test
The pre-test questionnaire to students and 
teachers was re-administered 1 week after 
the health education sessions, and the re-
sults were compared. Overall 2813 subjects 
(88.9%) responded in the post-test, includ-
ing 2433 students (90.3%), 310 (87.1%) 
teachers and 70 supervisors (60.9%). 

Statistical analysis
The collected data were coded, reviewed 
and entered into the computer programme 
SPSS, version 13. 

Knowledge and practice scores were 
calculated as follows. The knowledge scale 
consisted of 30 items. Responses to each 
item consisted of multiple choices scored 1 
for a correct answer and 0 for incorrect or 
don’t know answers. The total knowledge 
score ranged from 0 to 30 and was classified 
as: satisfactory [> mean + standard devia-
tion (SD)]; fair (mean –SD to mean +SD); 
or poor (< mean –SD). The practice scale 
consisted of 12 items, each item scored 1 
for positive practice and 0 for no positive 
practice or negative practice. The same 
score as that of knowledge was calculated. 
The percentage difference in knowledge 
and practice scores for the 3 groups before 
and after the intervention was calculated.

The statistical analysis was conducted 
using the chi-squared test, nonparametric 
Wilcoxon signed-rank test for 2 related 
samples and 1-way ANOVA test. The least 
significant difference was calculated. All 
results were deemed statistically significant 
at P < 0.05. 

Results

Table 1 shows the results of the Wilcoxon  
signed-rank test of changes in mean knowl-
edge and practice scores of students, teach-
ers and supervisors before and after the 
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programme. There was a significant im-
provement in the mean knowledge score 
of all 3 study groups after the health edu-
cation intervention. The largest improve-
ment was among students, whose mean 
pre-test knowledge score of 10.08 (SD 4.96) 
increased significantly post-test to 25.58 
(SD 3.24) (z = 42.66; P < 0.001). Similar 
changes were found among both teachers 
and supervisors. There were also significant 
improvements in the mean practice scores 
for all groups.

In the pre-test, the knowledge scores 
were poor, fair and satisfactory for 42.3%, 
57.6% and 0.1% of the total sample respec-
tively. These rates improved in the post-test 
to 0.2%, 42.8% and 57.0% respectively. 
Regarding the practice scores, the corre-
sponding rates in the pre-test were 32.6%, 
58.0% and 9.4%, rising to 4.6%, 49.1% and 
46.3% respectively in the post-test. Fair and 
satisfactory scores were combined (Table 
2) which showed that 42.3% of the study 
sample obtained a poor knowledge score in 
the pre-test, which declined to 0.2% in the 
post-test (P < 0.001). Regarding practices, 
the rate of both fair and satisfactory scores 

among the total sample increased from 
67.4% before the programme to 95.4% after 
the campaign (P < 0.001). 

Table 3 illustrates the percentage differ-
ence between participant’s knowledge be-
fore and after the educational programme. 
1-way ANOVA test showed that the highest 
difference was for students (274.5%) fol-
lowed by teachers (186.4%) and supervi-
sors (141.3%). The difference was highly 
significant between the 3 groups (F = 9.64, 
P < 0.0001). The percentage difference 
for students’ knowledge was significantly 
different from teachers’ (P < 0.001) and 
supervisors’ (P < 0.05) by the least signifi-
cant difference test. On the other hand, no 
statistically significant differences were 
found for practice percentage differences of 
students, teachers and supervisors pre- and 
post-test (P > 0.05).

The attitudes of the target group were 
also altered after the health education pro-
gramme. Table 4 shows that before the in-
tervention 83.8% of the total sample agreed 
that DF was an important public health 
problem in Jeddah. This rate increased 
significantly to 95.7% after the intervention 

Table 1 Dengue fever knowledge and practices before (pre-test) and after (post-test) 
the educational intervention: mean scores of students, teachers and supervisors 

Questionnaire section/
group 

Pre-test Post-test za, P-value
Mean (SD) Mean (SD) 

Knowledge
Students 10.08 (4.96) 25.58 (3.24) 42.66, < 0.001
Teachers 12.62 (5.44) 25.52 (3.72) 14.74, < 0.001
Supervisors 12.76 (5.77) 25.77 (2.64) 6.00, < 0.001
Total 10.57 (5.14) 25.57 (3.28) 45.54, < 0.001

Practices 
Students 8.36 (2.70) 10.92 (1.52) 32.50, < 0.001
Teachers 8.14 (2.91) 10.40 (1.71) 10.37, < 0.001
Supervisors 8.55 (2.39) 10.23 (1.56) 3.50, < 0.001
Total 8.34 (2.71) 10.85 (1.56) 34.30, < 0.001

aWilcoxon signed-rank test.  
SD = standard deviation.
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(χ2 = 223.7; P < 0.001). Regarding attitudes 
towards preventive measures, 79.9% of the 
pre-test sample agreed that it is important 
to use mosquito repellents; this increased to 
97.9% post-test (χ2 = 466.2; P < 0.001).

Discussion 

The results of the present school-based 
mass communication campaign showed 
a significant positive impact of the pro-

gramme on knowledge and practices related 
to DF prevention among the target groups. 
In term of knowledge, the results revealed a 
significant increase in students’, teachers’ 
and supervisors’ knowledge. The highest 
knowledge gain (highest percentage differ-
ence) was obtained by students. This may 
be because students had the lowest mean 
knowledge scores in the pre-test compared 
with the other 2 groups or because the recall 
memory in this age group is greater than the 

Table 2 Dengue fever knowledge and practices before (pre-test) and after (post-test) the 
educational intervention: frequency in the total sample 

Questionnaire section/
score

Pre-test Post-test χ2, P-value
No. % No. %

Knowledge

Poor score 1338 42.3 6 0.2 512.43, < 0.001
Fair/satisfactory score 1826 57.7 2807 99.8
Total 3164 100.0 2813 100.0

Practices

Poor score 1031 32.6 130 4.6 743.99, < 0.001
Fair/satisfactory score 2133 67.4 2683 95.4
Total 3164 100.0 2813 100.0

Table 3 Dengue fever knowledge and practices before (pre-test) and after (post-test) 
the educational intervention: percentage differences in mean score for students, 
teachers and supervisors

Questionnaire section/
group

% difference  
post-test–pre-test 

mean score

95% CI F, P-value

Knowledge 
Students 274.5a 258.9–290.1 9.64, < 0.0001
Teachers 186.4 151.9–220.8
Supervisors 141.3 105.8–176.9
Total 262.2 248.4–276.9

Practices 
Students 65.2 59.2–71.2 1.31, 0.27
Teachers 67.0 48.3–85.8
Supervisors 29.4 13.5–45.3
Total 64.9 59.2–70.5

aPercentage difference of students’ knowledge was significantly different from teachers (P < 0.001), and 
supervisors (P < 0.05). 
CI = confidence interval.
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other 2 groups. Results of the evaluation of 
an educational module for schoolchildren 
in Honduras also showed a significant in-
crease in both the students’ and teachers’ 
knowledge after an educational module on 
DF and A. aegypti [10]. The results of the 
present study also agree with the results of 
research conducted to assess the effective-
ness of a DF community-based programme 
in 2 Thai villages which revealed improve-

ments in knowledge of their target group 
after the programme [11]. Furthermore, 
our results agree with those of a short-term 
community-based DF campaign in Taiwan 
[12]. 

The health education programme in our 
study improved the percentage of partici-
pants with satisfactory knowledge scores 
from 0.1% pre-test to 57.0% post-test. 
These results agree with those from Indo-

Table 4 Attitudes to the importance of dengue fever and preventive measures before (pre-test) 
and after (post-test) the educational intervention: frequency in the total sample 

Agree about the 
importance of:

Pre-test Post-test χ2, P-value
No. % No. %

Dengue fever as a health 
problem in Jeddah

Yes 2650 83.8 2692 95.7 223.7, < 0.001
No 514 16.2 121 4.3

Inquiring about patients’ 
conditions and movements

Yes 2669 84.4 2679 95.2 187.2, < 0.001
No 495 15.6 134 4.8

Taking laboratory samples 
from patients

Yes 2444 77.2 2627 93.4 301.7, < 0.001
No 720 22.8 186 6.6

Making mosquito searches 
at home

Yes 2731 86.3 2703 96.1 172.3, < 0.001
No 433 13.7 110 3.9

Spraying insecticides at 
home

Yes 2809 88.8 2732 97.1 153.2, < 0.001
No 355 11.2 81 2.9

Using mosquito repellents
Yes 2529 79.9 2753 97.9 466.2, < 0.001
No 635 20.1 60 2.1

Installing windows nets
Yes 2536 80.2 2676 95.1 299.3, < 0.001
No 628 19.8 137 4.9

Removing or covering 
stagnant water collection

Yes 2918 92.2 2799 99.5 189.5, < 0.001
No 246 7.8 14 0.5

Total 3164 100.0 2813 100.0
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nesia where the corresponding rates among 
workers at 2 textile factories in Bandung 
were 0.3% pre-test and 8.4% post-test after 
18 months [13]. The higher rate obtained 
post-test in our study may be due to differ-
ences in the type of target population or the 
difference in the duration after which the 
post-test was conducted. A study that evalu-
ated knowledge, attitudes and practices con-
cerning DF in rural and urban resettlement 
areas of New Delhi reported that a high 
level of DF awareness was observed among 
the respondents, which could be attributed 
to the health education and information 
campaign of the audiovisual media and 
health care personnel. Knowledge about DF 
was fair to good, particularly among urban 
residents [14]. 

People do not change behaviour all of a 
sudden and remain “changed” from that mo-
ment onwards. Rather, they move through 
stable stages from becoming aware to be-
coming informed, becoming convinced, 
deciding to take action, taking action, re-
peating that action and finally maintaining 
the action [1]. This concept agrees with the 
results of our study which revealed a marked 
improvement in knowledge that was higher 
than the improvement in practices. Other 
studies have also shown that knowledge 
takes a shorter time to change compared 
to practices. A DF educational programme 
conducted in Puerto Rico in 2002 in the form 
of televised public service announcements 
and posters, elementary and preschool edu-
cational programmes, and an exhibit at the 
children’s museum reported high levels of 
awareness and some behaviour change [15]. 
A study among Venezuelan schoolchildren 
aged 8–16 years found that by using a game 
as an educational strategy they acquired 
greater knowledge and skills about DF than 
using a theoretical programme alone [16]. 
A study conducted in Mexico, found that 
an education intervention was successful in 

stimulating changes in both knowledge and 
behaviour [9]. A study of a DF educational 
programme in Grenada in 2005 found that 
although many people had knowledge and 
were familiar with DF and mosquitoes, their 
knowledge of the important relationships 
of mosquitoes and human behaviour with 
disease transmission was incomplete [17]. 
A study that aimed to identify changes in 
knowledge and practices to prevent DF 
using educational aids in a study area and 
a control area in Brazil from 1999 to 2001 
found that there was improvement in knowl-
edge and practices after the programme in 
the study area only [18].

Our study showed improvements in all 
areas of knowledge, attitudes and practices 
of the study group towards DF, which agrees 
with the results of a quasi-experimental 
study reported from Havana, Cuba, in 2005, 
which found significant changes in knowl-
edge, attitudes and practices in the interven-
tion population compared to the control 
group after the intervention [6]. Our results 
also agree with those of Swaddiwudhipong 
et al. from Thailand [19]. 

In Jeddah, with its high pilgrim traffic 
all year around, it is necessary to promote 
DF control as a priority. The educational 
interventions in our study conducted for 
this purpose and directed to female high-
school students, teachers and supervisors 
was very successful in raising their aware-
ness with respect to the problem of DF, and 
in encouraging members to change their 
practices. Students had the highest ability 
to gain knowledge and it was reflected in 
changing practices. Changes in knowledge 
were greater than changes in practice which 
reflects the fact that these changes take 
more time and need sustained education. 
Longer term changes in knowledge and 
practices should be studied by carrying out 
post-post-tests and comparing knowledge, 
attitudes and practices in both tests
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DengueNet
DengueNet is the World Health Organization’s central data manage-
ment system for the global epidemiological and virological surveillance 
of dengue fever (DF) and dengue haemorrhagic fever (DHF) created 
in partnership with WHO Regional and Country Offices, Ministries of 
Heath, WHO Collaborating Centres and laboratories. 
The key objective of DengueNet is to provide a standard platform for 
sharing current surveillance data in order to detect and monitor inci-
dence and trends of DF and DHF. DengueNet also provides unrestricted 
access to useful information that can help public health professionals 
with advance warning of epidemics to improve preparedness, case 
management, and reduce fatality rates.
Further information is available at: http://apps.who.int/globalatlas/
default.asp


