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Accroître la sensibilisation des prestataires de soins concernant l’infection MERS-CoV dans les hôpitaux de la Mecque 
(Arabie saoudite)  

RÉSUMÉ Pour les agents de santé, il est important d’avoir de bonnes connaissances, attitudes et pratiques concernant l’infection 
du MERS-CoV, notamment à la Mecque en raison des menaces que représentent cette infection pendant le pèlerinage (Hadj 
et Omra). L’objectif de la présente étude était d’évaluer les connaissances, attitudes et pratiques des prestataires de soins dans 
les hôpitaux de la Mecque concernant l’infection du MERS-CoV et d’évaluer l’efficacité de l’intervention d’éducation sanitaire 
afin d’améliorer ces dernières. Les connaissances, attitudes et pratiques ont été évaluées parmi 281 participants ayant rempli 
un auto-questionnaire. Ensuite, ceux-ci ont suivi l’intervention d’éducation sanitaire qui recourait à plusieurs méthodes. 
Trois mois plus tard, 188  participants ont répondu à l’évaluation post-intervention. Une amélioration post-intervention a 
été constatée concernant les scores médians pour les connaissances (p < 0,001), les attitudes (p = 0,022) ainsi que le score 
cumulatif pour les connaissances, attitudes et pratiques (p < 0,001) ; les scores se sont améliorés indépendamment des 
groupes d’âges et du sexe. L’amélioration au niveau du score médian pour les pratiques n’était pas significative, les pratiques 
signalées étant bonnes avant l’intervention. Les effets positifs de l’intervention encouragent les efforts visant la mise en œuvre 
continue de l’intervention d’éducation sanitaire pour les prestataires de soins à la Mecque.

ــية في  ــط التنفس ــرق الأوس ــة ال ــبب لمتلازم ــا المس ــروس كورون ــدوى ف ــول ع ــة ح ــة الصحي ــي الرعاي ــدى مقدم ــي ل إذكاء الوع
ــعودية ــة الس ــة العربي ــة، المملك ــة المكرم ــة في مك ــفيات العام المستش
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الخلاصــة: مــن المهــم أن يكتســب العاملــون في مجــال الرعايــة الصحيــة المعلومــات والاتجاهــات والممارســات الجيــدة تجــاه فــروس كورونــا المســبب لمتلازمــة 
الــرق الأوســط التنفســية، ولا ســيَّما في مكــة المكرمــة بســبب التهديــد المحتمــل لانتشــار هــذا الفــروس أثنــاء الحــج والعمــرة. هدفــت هــذه الدراســة إلى 
مــي الرعايــة الصحيــة في المستشــفيات العامــة في مكــة المكرمــة حــول عــدوى فــروس كورونا المســبب لمتلازمة  تقييــم المعلومــات والاتجاهــات والممارســات لمقدِّ
الــرق الأوســط التنفســية وتقييــم فعاليــة تدخــل التثقيــف الصحــي لتحســن المعلومــات والاتجاهــات والممارســات. وقــد قُيِّمَــت المعلومــات والاتجاهــات 
والممارســات بــن 281 مشــاركاً باســتبيان ذاتي الإجابــة، ثــم خضعــوا فيــا بعــد لتدخــل في التثقيــف الصحــي باســتخدام مزيــج مــن الأســاليب. وبعــد 3 أشــهر، 
 p =( والاتجاهــات ،)p < 0.001( اســتجاب 188 مشــاركاً لتقييــم مــا بعــد التدخــل. ووجــد تحســن كبــر في مــا بعــد التدخــل في متوســط مقيــاس المعلومــات
0.022(، والمجمــوع التراكمــي للمعلومــات والاتجاهــات والممارســات )p < 0.001(؛ وقــد تحســنت النتائــج بغــض النظــر عــن الفئــة العمريــة ونــوع الجنــس. 

ولم تتحســن درجــات الممارســات تحســناً ملحوظــاً، برغــم أن الممارســات المبلــغ عنهــا كانــت جيــدة قبــل التدخــل. وتدعــم الآثــار الإيجابيــة للتدخــل الجهــود 
الراميــة إلى مواصلــة تنفيــذ تدخــات التثقيــف الصحــي لمقدمــي الرعايــة الصحيــة في مكــة المكرمــة.

ABSTRACT It is important that health care workers have good knowledge, attitudes and practices (KAP) towards MERS-CoV, 
especially in Mecca because of the MERS-CoV threat during hajj and umrah. This study aimed to assess KAP of health care 
providers in public hospitals in Mecca about MERS-CoV infection and evaluate the effectiveness of a health education 
intervention to improve KAP. KAP was assessed among 281 participants using a self-administered questionnaire who then 
underwent the health education intervention using a combination of methods. After 3 months, 188 participants responded to 
the post-intervention evaluation. Significant post-intervention improvement was found in the median scores for knowledge (P 
< 0.001), attitude (P = 0.022) and cumulative KAP (P < 0.001); scores improved irrespective of age group and gender. Practice 
scores did not improve significantly, although reported practices were good before the intervention. The positive effects of 
the intervention support efforts to continuously implement health education interventions for health care providers in Mecca.
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Introduction

Novel coronavirus, MERS-CoV, is 
a particular strain different from any 
other known human coronavirus. It can 
cause severe acute respiratory illness in 
humans and transmission is possibly 
zoonotic (1). As of 2 February, 2016, 
1638 laboratory-confirmed cases have 
been reported to the World Health Or-
ganization (WHO) from 26 different 
countries with 587 related deaths (2,3).

With the gradually increasing num-
ber of reported cases, international 
concern is high about the possibility 
for this virus to move around the world. 
Therefore, all countries in the world 
need to ensure that their health care 
workers (HCWs) are aware of the 
virus and the disease it can cause. Fur-
thermore, all countries in Middle East 
region need to demonstrate how vigi-
lant and prepared they are to prevent 
international spread of this infection 
and to support the timely release of re-
search findings. They must put in place 
enhanced public health surveillance for 
identifying suspected cases using the 
WHO-recommended case definition 
and investigation protocols in order 
to protect both global health and the 
wellbeing of the local community (4,5).

In Saudi Arabia, MERS-CoV infec-
tion is of great concern at governmental 
and public levels because the number 
of infected individuals and deaths is 
increasing despite extensive work that 
has been done and is ongoing. This 
includes a wide range of interventions 
related to prevention and control pro-
cedures, research studies, special meas-
ures for people working with animals, 
risk communications and community 
engagement, and national, ministerial 
and international coordination for the 
investigation and management of cases 
in the country (5).

From June 2012 to 23 February, 
2016, the Ministry of Health of Saudi 
Arabia reported a total of 1297 con-
firmed cases with MERS-CoV infection 

accounting for about 79% of the global 
cases; of these, 554 cases died (43%) ac-
counting for 94% of total global deaths 
(6). As regards probable source of infec-
tion, since January 2015, 32% of cases 
acquired the infection in a health care 
setting, while 12% of infected cases were 
HCWs (6).

Based on the available data and 
WHO’s risk assessment, no sustained 
human-to-human transmission within 
communities has been documented 
and there is no evidence of airborne 
transmission. However, MERS-CoV 
is a relatively new disease and there are 
large gaps in our knowledge including 
the epidemiological pattern, character-
istics of the virus and clinical features 
(5).

Careful monitoring of the current 
situation is crucial, particularly in the 
absence of any prophylactic vaccines 
or curative treatment and the lack of 
experience in control measures. There 
is a concern about possible increased 
numbers of human infections and 
deaths during the annual hajj where 
about 2 million pilgrims come together 
at the holy places in Saudi Arabia (Mec-
ca and Medina) and throughout the 
year-round during umrah when about 
6million pilgrims arrive. Until now, little 
is known about the severity and trans-
mission of this virus in mass gatherings, 
although no cases have been confirmed 
during and after hajj. However, special 
measures need to be taken for pilgrims 
returning home. On the other hand, 
during umrah, several cases have been 
detected and one of the risk factors was 
a history of visiting a health care setting 
in Mecca (7).

Health care providers in Mecca 
hospitals are at risk of infection through 
occupational exposure to suspected 
cases during umrah and hajj. They are 
also expected to participate in health 
education activities on the infection, 
particularly if they have relevant infor-
mation which can be given to patients, 
and through them, to their families 
and members of the community. It is 

important therefore that they have ad-
equate and correct knowledge, attitudes 
and practices (KAP) towards MERS-
CoV.

The aim of this study therefore was 
to evaluate the effect of a health educa-
tion intervention to improve KAP to-
wards MERS-CoV among health care 
providers in public hospitals in Mecca.

Methods

Study design and setting
This was a quasi-experimental interven-
tion study conducted from September 
2014 to October 2015 in public hospi-
tals in Mecca, namely: King Abdul Aziz 
Hospital, King Faisal Hospital, Al-Nour 
Specialist Hospital, Ajyad Hospital 
and Hera General Hospital. It was a 
continuation of a study with previously 
published data on the KAP of health 
care workers in these hospitals (8). In 
this part participants were given a health 
education intervention and their KAP 
re-evaluated after the intervention.

Participants 
The target population, sample size and 
selection are described previously (8). 
Briefly, the sample included all health 
care providers (physicians, specialists, 
technicians and nurses) in emergency 
departments in Mecca public hospitals. 
Inclusion criteria were: working only 
in emergency departments, direct con-
tact with patients, and willingness to 
be involved in the study and complete 
the questionnaire (available on request 
from the authors).

In the pre-test, we used conveni-
ence sampling to find respondents 
through distribution of a total of 500 
questionnaires, taking into considera-
tion drop-outs in the post-test. In the 
pre-test, the total response rate was 56% 
representing 281 out of 500 distributed 
questionnaires. Among participants 
who completed the health education 
intervention, 188 out of 281 (response 
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rate of 66.9%) completed the post-
intervention evaluation.

Data collection
Data were collected using a self-admin-
istered questionnaire. Construction, 
content and scoring of the question-
naire are explained in detail in the previ-
ously published paper (8). Briefly, the 
questionnaire included: 21 questions 
on knowledge with an overall score of 
28 (range 0−28), categorized as good 
knowledge (score ≥ 21) or poor knowl-
edge (score < 21); 11 questions on atti-
tudes with an overall score of 11 (range 
0−11), categorized as positive attitudes 
(score ≥ 8) or negative attitudes (score 
< 8); and 8 questions on practices with 
overall score of 8 (range 0−8), catego-
rized as good practices (score ≥ 6) or 
poor practices (score < 6).

The cumulative KAP score repre-
sents the sum of the 3 scores (i.e. 47 
points, range 0–47), which was catego-
rized as good cumulative KAP (score 
> 35) or poor cumulative KAP (score 
< 35). All scores were categorized into 
good/positive or poor/negative based 
on a 75% cut-off point out of the total 
expected score for each.

Each questionnaire, in both pre- and 
post-tests, was evaluated for missing 
data at the time of submission and cor-
rected in the presence of the respond-
ent to make sure each question was 
answered.

Analysis of the pre-intervention data 
is described previously (8). We identi-
fied certain areas where participants had 
less knowledge, negative attitudes and/
or poor practices to be covered during 
the health education intervention.

Health education intervention
In coordination with training and 
education centres in each hospital, all 
available participants were given the 
first health education session about the 
epidemiology of MERS-CoV infection 
immediately after they completed the 
questionnaire for the first time. The 
second session was held after 1 week 

and was on prevention and control 
measures. Both sessions (60 minutes 
each) were based on the most recent 
available data with a summary take-
home message about protecting oneself 
from infection. The sessions included 
presentations, brainstorming, interac-
tive discussion and a short video. Based 
on pre-test observations, to provide 
knowledge and reinforce attitudes by 
feedback, we developed 5 large banners 
and distributed posters, brochures and 
pamphlets in both Arabic and English 
on different epidemiological aspects 
and prevention and control measures 
prepared from the WHO, Centers 
for Disease Control and Prevention, 
Atlanta and Saudi Ministry of Health 
media websites (1–3,5,6). As commit-
ment to proper infection prevention 
and control measures would result in 
a decrease in the risk of occupational 
exposure to infection, we emphasized 
the infection control measures through 
demonstrations of proper handwash-
ing techniques, cough etiquette, use of 
personnel protective equipment and 
safe disposal of contaminated objects 
with the help of infection control unit in 
each hospital. In addition, with the help 
of the training and education centre 
in each hospital and with the support 
and supervision of local health authori-
ties, short health education messages 
were sent regularly as reminders to the 
mobile telephones of the participants 
using WhatsApp for 2 months after the 
intervention. In addition, the banners, 
posters, brochures and educational vid-
eos were continuously presented on tel-
evision screens distributed in different 
parts of each hospital. As requested by 
the health authorities, all these services 
were available to the whole hospital 
team and not only to the target group.

Post-test evaluation
We measured the change in the KAP of 
the participants about 3 months after 
the intervention using the same self-
administered questionnaire used in the 
pre-test.

Ethical considerations
The study was approved by the bioeth-
ics committee at Umm Al-Qura Univer-
sity (project # 43409062), the research 
ethical committee at Al-Noor Specialist 
Hospital (No. 512267\302\47) and 
the Directorate of Health Affairs. Verbal 
consent was obtained from respond-
ents before participation in the study; 
the objectives and benefits of the study 
were explained to the participants and 
they were assured of the confidentiality 
of the data.

Statistical analysis
SPSS, version 19.0 was used for data 
analysis. Fisher exact tests were used to 
compare qualitative variables. The data 
were not normally distributed and ac-
cordingly median and non-parametric 
tests were used: Mann–Whitney test 
for dichotomous variables and Kruskal–
Wallis test when there was more than 2 
subgroups of respondents. All P-values 
were two-tailed, assuming a significance 
level of P < 0.05.

Results

Pre- and post-intervention 
KAP scores
A total of 188 health care providers 
were evaluated for changes in their KAP 
scores before and after the health educa-
tion intervention. Our results showed a 
significant post-intervention improve-
ment in their good knowledge score 
(P < 0.001), positive attitude score (P = 
0.008) and good cumulative KAP score 
(P = 0.001). There was a non-significant 
increase in self-reported good practice 
score by about 4% (P = 0.168) (Figure 
1).

Knowledge
Table 1 shows the number of health 
care providers with good knowledge 
about MERS-CoV infection before and 
after the intervention. The number with 
good knowledge improved after the 
intervention with regard to knowledge 
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Table 1 Good knowledge (correct responses) of health care providers about MERS-CoV infection before and after the health 
education intervention, Mecca, Saudi Arabia

Knowledge questions Correct responses Fisher exact 
value

P-value1

Pre-test 
(n = 281)

Post-test 
(n = 188)

No. (%) No. (%)

Causative agent 264 (94.0) 178 (94.7) 0.11 0.841

Reservoir of infection 142 (50.5) 132 (70.2) 17.9 < 0.001

Source of infection 259 (92.2) 179 (95.2) 1.05 0.335

Transmission from an infected person to another 264 (94.0) 180 (95.7) 0.72 0.530

Methods of transmission 194 (69.0) 154 (81.9) 9.78 0.008

Transmission through renal dialysis 116 (41.3) 111 (59.0) 14.23 < 0.001

Characteristics of infected cases in Saudi Arabia 180 (64.0) 148 (78.7) 12. 37 0.002

Incubation period in humans 166 (59.1) 139 (73.9) 10.94 0.001

Disease manifestations in humans 163 (58.0) 149 (79.3) 29.10 < 0.001

Risk level among health care providers 259 (92.2) 181 (96.3) 3.27 0.080

Risk of death if delay in seeking treatment 265 (94.3) 179 (95.2) 0.18 0.834

Isolation of suspected cases in the emergency department 238 (84.7) 174 (92.6) 6.51 0.014

Recommendations when admitting suspected/confirmed 
cases at hospital 150 (53.4) 128 (68.1) 10.09 0.006

Recommendations for contact of confirmed cases at home 202 (71.9) 158 (84.0) 10.08 0.006

Diagnosis of disease in humans 213 (75.8) 159 (84.6) 8.01 0.018

Availability of vaccine 208 (74.0) 166 (88.3) 14.21 < 0.001

Protection by seasonal influenza vaccine 167 (59.4) 137 (72.9) 8.93 0.003

WHO travel ban to Saudi Arabia 158 (56.2) 137 (72.9) 13.37 < 0.001

Methods of providing health care to patients 138 (49.1) 129 (68.6) 17.73 < 0.001

Possible cure from infection 231 (82.2) 165 (87.8) 2.65 0.119

Time to return to daily activities if cured 86 (30.6) 122 (64.9) 53.66 < 0.001
1Boldface indicates statistically significant difference.

Knowledge score Attitude score Practices score Cumulative KAP score

P<0.001

P=0.008

P=0.168

P=0.001
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Figure 1 Overall good/positive knowledge, attitudes and practices (KAP) scores of health care providers about MERS-CoV 
before and after the health education intervention, Mecca, Saudi Arabia
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about: reservoir of infection, transmis-
sion through renal dialysis, disease 
manifestations in humans, availability 
of a vaccine, travel ban to Saudi Arabia, 
methods of providing health care to 
patients and time to return to daily 
activities in case of cure (P < 0.001), 
incubation period in humans (P = 
0.001), characteristics of Saudi Arabian 
infected cases (P = 0.002), protection by 
seasonal influenza vaccine (P = 0.003), 
recommendations when admitting 
suspected/confirmed case to hospital 
and recommendations for contact with 
confirmed case at home (P = 0.006), 
methods of transmission of infection 
to humans (P = 0.008), isolation of 
suspected cases in the emergency de-
partment (P = 0.014) and diagnosis of 
disease in humans (P = 0.018) (Table 
1).

Attitudes
Table 2 shows the number of health 
care providers with positive attitudes 

about MERS-CoV infection before and 
after the intervention. The number with 
positive attitudes increased after the 
intervention with regard to: negative 
impact of coronavirus infection on the 
Saudi Arabian economy, fear of going 
to public places in case they became 
infected (P < 0.001), preventability of 
coronavirus infection, fear of one of their 
family members acquiring the infection 
(P = 0.002), treatment of coronavirus 
infection at home (P = 0.005), use of a 
face mask during working hours, role of 
health education in disease prevention 
(P = 0.008) and closure of schools and 
work places in case of an epidemic (P = 
0.031) (Table 2)

Practices

Table 3 shows the number of health 
care providers with a good practices in 
relation infection control before and 
after the intervention. The number with 
good infection control practices did not 

increase significantly after the interven-
tion (P = 0.168) (Table 3).

KAP scores among subgroups

Comparison of median KAP scores 
before and after the intervention among 
various subgroups of respondents (cat-
egorized by age, sex, occupation and 
years of experience) is shown in Table 4.

The overall median knowledge, atti-
tudes and cumulative scores improved 
after the intervention (P < 0.001, P = 
0.022 and P < 0.001 respectively). How-
ever, no significant improvement was 
seen in the median practices score (P 
= 0.591).

The median knowledge and cumu-
lative KAP scores improved significantly 
after the intervention among the differ-
ent subgroups of participants except for 
physicians and those with experience > 
10 years. The median attitudes scores 
became significantly more positive af-
ter the intervention among both age 

Table 2 Positive attitudes (correct responses) of health care providers towards MERS-CoV infection before and after the 
health education intervention, Mecca, Saudi Arabia

Attitude statements Correct responses Fisher exact 
value

P-value1

Pre-test 
(n = 281)

Post-test 
(n = 188)

No. (%) No. (%)

Coronavirus infection can negatively affect the Saudi 
Arabian economy 44 (15.7) 83 (44.1) 46.30 < 0.001

It is important to report a suspected case to health 
authorities 265 (94.3) 181 (96.3) 0.94 0.389

It is important to use a face mask during working hours 208 (74.0) 159 (84.6) 7.37 0.008

Coronavirus infection can be treated at home 185 (65.8) 147 (78.2) 8.32 0.005

Coronavirus infection is preventable 242 (86.1) 179 (95.2) 10.13 0.002

You are afraid that one of your family members can get 
infection 27 (9.6) 37 (19.7) 9.70 0.002

You are afraid to go to public places in case you might get 
infected 78 (27.8) 84 (44.7) 14.27 < 0.001

Schools & work places should be closed during a 
coronavirus epidemic 52 (18.5) 51 (27.1) 4.89 0.031

Government institutions have the capability to control an 
epidemic 170 (60.5) 129 (68.6) 3.21 0.078

Health education has nothing to do with disease 
prevention 216 (76.9) 163 (86.7) 7.02 0.008

Handling coronavirus-infected patient does not threaten 
medical and paramedical staff 39 (13.9) 39 (20.7) 3.83 0.058

1Boldface indicates statistically significant difference.
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groups and genders and among nurses 
and those with < 5 years’ experience. 
There was no significant improvement 
in the median practices scores after the 
intervention among all subgroups.

Discussion

To the best of our knowledge, this is the 
first intervention study in the western 
area of Saudi Arabia to raise awareness 
of health care providers about MERS-
CoV through a health education inter-
vention.

Knowledge
The health education intervention 
helped to raise the knowledge of partici-
pants about MERS-CoV in many areas. 
However, although the present findings 
were positive overall, some areas merit 
concern. For example, a large propor-
tion of the health care providers did 
not have correct knowledge about the 
incubation period. Some participants 
before the intervention might not have 
considered the importance of the in-
cubation period in infectious disease 
surveillance and control, in diagnosis if 
laboratory facilities are unavailable and 
that it is clinically relevant in administra-
tion of antiviral medications, which are 
most effective when given before or im-
mediately after the onset of symptoms 
(9). Furthermore, our findings related 

to the recommended action when deal-
ing with a suspected/confirmed case in 
hospital and for close contacts at home 
also give rise to concern. Dealing with a 
suspected/confirmed case is inevitable 
whether by health care providers at 
hospital or close contacts at home, and 
good knowledge and commitment to 
these recommendations is vital to avoid 
transmission of infection (10,11).

Attitudes
The health education intervention 
helped improve some attitudes about 
MERS-CoV. Studies have shown vary-
ing attitudes towards MERS-CoV and 
other related infections. About three 
quarters (74.5%) of Japanese HCWs 
accepted the risk of a potential influ-
enza pandemic, 64.5% were afraid and 
26.4% would consider changing their 
jobs (12). The majority of HCWs in 
Thailand (90%) accepted the occupa-
tional risk of caring for H5N1-infected 
patients (13). Closure of schools in the 
case of an H1N1 influenza epidemic 
was accepted by about 78% of the Saudi 
Arabian public (14).

The use of personal protective 
equipment by HCWs at Al Qassim 
region was reported to be the most 
positive attitude when dealing with 
MERS-CoV (15). In the same context, 
Thu et al. reported a similar positive 
attitude of HCWs when dealing with 
health care-associated infections (16). 

An Iranian study reported a positive 
attitude among Iranian HCWs regard-
ing the importance of active participa-
tion by health education in prevention 
programmes (17). However, a negative 
attitude among HCWs at Al Qassim re-
gion was observed regarding the useful-
ness of active participation in infection 
control programmes in reducing the 
prevalence of MERS-CoV (15).

There was some inconsistency 
with regard to knowledge and attitude 
responses. Although after the interven-
tion 68% of participants reported good 
knowledge about the recommendations 
for dealing with a suspected/confirmed 
MERS-CoV case in hospital, about 80% 
believed that handling a coronavirus-
infected patient was a threat to their 
health. This contradicts Green et al.’s 
suggestion that increased identifiable 
knowledge results in increased identifi-
able attitude (18).

Practices
Generally, the self-reported infection 
control practices of the participants in 
relation to MERS-CoV infection were 
good both before and after the interven-
tion, although this was not the ideal way 
of measuring practices.

These results support the findings of 
a study in Saudi Arabia which reported 
a high level of compliance with infec-
tion control practices among HCWs, 
with no difference between doctors 

Table 3 Good practices (correct responses) of health care providers towards MERS-CoV infection before and after the health 
education intervention, Mecca, Saudi Arabia

Practices statements Correct responses Fisher exact 
value

P-value
Pre-test 
(n = 281)

Post-test
(n = 188)

No. (%) No. (%)

I use soap and water to wash my hands continuously 257 (91.5) 176 (93.6) 0.74 0.480
I cover my nose and mouth with a tissue while sneezing or 
coughing 262 (93.2) 179 (95.2) 0.78 0.431

I throw the used tissue in the trash 268 (95.4) 179 (95.2) 0.01 1.000

Avoid touching my eyes, nose or mouth as much as I can 264 (94.0) 180 (95.7) 0.72 0.530

I use face mask in crowds 234 (83.3) 166 (88.3) 2.27 0.145

I carefully handle suspected patient’s belongings 259 (92.2) 177 (94.1) 0.67 0.465

I have healthy eating and lifestyle habits 253 (90.0) 173 (92.0) 0.53 0.517

I have educated clients about the disease 219 (77.9) 154 (81.9) 1.10 0.350
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and nurses (19), and a study in Tai-
wan which reported good compliance 
among infection control nurses with 
hand washing guidelines (20). How-
ever, a Vietnamese study reported only 
a few correct responses to items about 
hand hygiene and the use of surgical 
masks (16), and a study in Saudi Arabia 
found that about 60% of the Saudi Ara-
bian public took few self-reported pre-
cautionary measures regarding swine 
flu (14).

Our results should be interpreted 
with caution, particularly with regard 
infection control practices which were 
self-reported and not actually observed. 
Some participants may not express their 
real thoughts, beliefs and understand-
ings and this may have an effect on their 
responses (21).

Participant characteristics and 
KAP scores
Knowledge and cumulative KAP scores 
significantly improved after the inter-
vention in both age groups and genders, 
in all occupations except physicians, 
and in all years of experience except > 
10 years. Attitude scores also improved 
significantly overall and in both age 
groups and genders, in nurses and in 
those with < 5 years’ experience. The as-
sociation between KAP and age, gender, 
specialty or experience is supported 
by some reports (15,22–24) but not 
others (13). Some studies explained 
the better knowledge among physicians 
compared with other health care pro-
viders by their greater opportunities for 
professional development and clinical 
training (15). Gender and experience 
were found to be important predictors 
of knowledge and attitude of HCWs 
in some studies (15,22,25-27), while 
other research does not support this 
(28). Some research has suggested that 
the traditional norms and customs in 
Saudi Arabia might explain the effect 
of gender on KAP of HCWs. Male 
health workers have more interaction 
and socialization than females, more 
opportunities to meet other health care 
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