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Abstract

Background: Tuberculosis is a major disease worldwide.
Low level of awareness, economic status, unemployment,
and educational status is playing a vital role in causing tuber-
culosis in Nepal. The study was conducted to assess knowl-
edge of preventive measures for tuberculosis among high
school students at the Bhaktapur district of Nepal.

Methods: A cross-sectional study was carried out among 192
high school students. Pretested semi-structured questionnaire
was applied to collect data from randomly selected students.
Ethical approval and consent were obtained before data col-
lection. The data were analyzed using SPSS 20v and inter-
preted as frequency, percentage and measured knowledge
level.

Results: Among 192 participants, more than half (51%) were
male. All the participants had heard about tuberculosis (TB),
and 90.6% of the participants knew the meaning of tuber-
culosis. More than half (53.7%) of the participants told that
smoking is the major risk factor for TB and 96.9% of par-
ticipants agreed that TB is transmissible. Almost all (97.9%)
participants expressed covering mouth and nose when cough-
ing and sneezing, keeping house with proper ventilation and
sunlight as preventive methods of tuberculosis. Similarly,
more than half (63.5%) of the participants supported avoid-
ing being close to the TB patient as a preventive measure.
More than half of the participants (59.4%) had inadequate
knowledge of preventive TB practices.Conclusions: It is to
be concluded that more than half of the high school students
had inadequate knowledge of preventive measures of tuber-
culosis. It shows that there is a need for planning and imple-
mentation of the awareness program on tuberculosis in high
school students.

Key words: High school students, Tuberculosis, Preventive
measures, Awareness
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Introduction

Tuberculosis (TB) is a common and deadly
infectious disease caused by Mycobacterium
tuberculosis. It spreads from person to person
through air, when infected patients cough,
sneeze or spit'l. The vast majority of tubercu-
losis deaths are occurring in developing coun-
tries with more than half of all deaths are oc-
curring in Asial?. Weakened immune system
is also a risk factor of tuberculosis®®l. Symp-
toms of tuberculosis of the lungs include
cough for three or more weeks, bloodstained
sputum and chest pain®*!. For the prevention
of tuberculosis, protection against exposure
to tuberculosis, encouraging diagnosis and
treatment of patients with positive pulmonary
tuberculosis, and proper ventilation are im-

portant parameters®..

Globally, the TB mortality rate has decreased
by nearly half between 1990 and 2013, and de-
creasing at around 3% per year with an over-
all reduction between 2000-2017 was 42%!6).
Over 95% of tuberculosis deaths occur in low
and middle-income countries (LMICs), and it
is among the top causes of mortality for wom-
en aged 15 to 44U, Every other person in the
world is infected with tuberculosis!®. Most of
the human faces of the epidemic are adults of

productive age group (15-49 year)!"!.

A study in India revealed there were igno-
rance, wrong knowledge and wrong practices
demonstrated by senior secondary students.
Similarly, studies in India, Bangladesh, Italy,
and Nigeria concluded that the poor knowl-
edge of TB need to be addressed through

health education and awareness among uni-
versity students, individuals and spouses?'!l.
In developing countries, the knowledge on tu-
berculosis is generally poor, so, the researcher
recommended additional efforts for educating
public and clarifying the taboos about tuber-

culosis!'?l.

In Nepal, every year about 40,000 people get
infection with tuberculosis, and among them,
20,000 develop infectious pulmonary dis-
easel!®l, Under the National tuberculosis pro-
gram of Nepal, many positive cases of TB had

been treated!'*.

Several studies had focused on regular aware-
ness program on causes, disease transmission
and preventive measures of TB among stu-
dents focusing one health>%!>78 Similarly, a
study suggested that undergraduate medical
students could also be involved to change the
behaviors towards TB!'”. Likewise, a study in
Nepal revealed lack of knowledge on effects
of incomplete treatment and suggested to em-
phasize on providing education to the patients
on the treatment?”’. Few studies suggested for
more researches on older adolescents for in-
vestigating their knowledge and behavior is
needed™.

Adolescents are at high risk of increasing and
spreading the tuberculosis infection as well
as they are the message carriers to home. It
would be beneficial to aware public and also
reduces the disease rates by providing more
information and knowledge about tuberculo-

sis to adolescents.
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The study aimed to assess the level of knowl-
edge on tuberculosis and its preventive mea-
sures among high school level student of
Bhaktapur district of Nepal.

Methods

The cross-sectional study design was applied
for conducting the research in the high school
students in Bhaktapur district of Nepal. A to-
tal of 192 high school students present on the
day of data collection were selected for the
study. The samples (high school students of
class 9 and 10) were selected from two purpo-
sively identified schools in Bhaktapur. Simi-
larly, semi-structured questionnaires were de-
veloped and pretested before data collection

through self -administered techniques.

Before data collection, ethical clearance was
taken from the research committee of Asian
College for Advance Studies and taken per-
mission from the selected schools. Study par-
ticipants were explained about the purpose
of the study and assured of confidentiality
through anonymity and privacy of data use.
Written consent was taken from all the stu-

dent participants.

The collected data were checked for the com-
pleteness and correctness, coded and entered
in the database. Likewise, data analysis was
done using SPSS 20v to measure frequency,
percentage and chi-square tests for associa-
tions between knowledge on the preventive
measures of tuberculosis and socio-demo-
graphic variables. Besides, the level of knowl-

edge was categorized into adequate scoring

above 75 percentages, moderate scoring 50 to
75 percentages and inadequate scoring below

50 percentages for the interpretation.
Results
Socio-demographic characteristics

The study participants were from the agel3
to 17 years where the majority of participants
were from 14 and 15 years. Among them,
more than half (51%) of the participants
were male and came from municipalities.
Similarly, most of the participants (61.5%)
were from the Newar ethnic community, and
88.5% were from the Hindu religion. Also,
more than two third of the participants (76%)
belonged to the nuclear family. Among the
parents of all respondents, almost all of the
fathers (97.9%) and more than two third of
the mothers (75.0%) were literate respective-
ly. Regarding the occupation of the parents,
about one-third of the fathers (30.2%) were
engaged in business, and more than half of the

mothers (57.3%) were housemakers.
Knowledge on Tuberculosis

Almost all participants (93.8%) had heard
about tuberculosis and among them, maxi-
mum (85.4%) had received information from
teachers followed by television (54.2%), ra-
dio (26.0%), newspaper (20.8%), health pro-
fessionals (18.8%), family members (17.7%),
friends (11.5%) and others (3.1%). Likewise,
about one-tenth of family members (9.4%) of
participants had suffered from tuberculosis in

the past.

High School Students’ Knowledge on Tuberculosis Prevention: A Quantitative Survey in Bhaktapur of Nepal



Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

Most of the participants (90.6%) had known
that tuberculosis is an infectious disease
whereas the rest of the participants said it is

hereditary, highly contagious and others.

Knowledge on risk factors, symptoms and

treatment of tuberculosis

Most of the high school students have re-
sponded that smoking (53.7%) and bacteria
(46.3%) are the risk factors, and other re-
sponses were lack of hygiene (18.9%), mal-
nutrition (15.8%), overworking (15.8%),
virus (12.6%) and curse of god (2.1%).

Causes and risk factors of TB

Smoking— 53,7%

Curse of god 0.0% = & Lack of hygiene

ition- 15.8%

Figure 1: Participants knowledge on risk
factors of TB

Likewise, most of the participants (96.9%)
had agreed that TB is transmissible. Regard-
ing the mode of transmission, mix thoughts
were presented during the survey among high
school students as it is transmitted through
coughing and sneezing (21.3%), living with
infected persons (21.3%), mother to child
(21.3%), having meal together (12.8%),
drinking in a same glass (12.8%) and sharing
cloths (6.4%). Among the total participants,
majority (68.9%) of the participants told that

coughing more than 2 weeks followed by
chest pain (55.6%), blood in sputum (37.8%),
loss of appetite (37.8%), weight loss (31.1%)
and fever during night time (30%) as the
symptoms of TB.

Similarly, for the diagnostic evaluation of TB,
only about half of the high school students
(49%) stated that sputum examination is used
to diagnose TB. One-third of them had said
skin test (31.2%) followed blood test (21.9%),
chest X-ray (20.8%) and very few said urine
test (1%) as the diagnostic evaluation of TB.
The majority of participants (66.7%) told that
TB could be treated by anti-TB drugs combi-
nation and other participants expressed anti-
biotics (28.1%), traditional medicine (2.1%),
avoiding sex (2.1%) and others (1%). Further-
more, half of the participants had answered
the complete treatment for TB will take six
months and the majority of them (78.1%)
heard about the DOTS.

Knowledge of preventive measures of TB

In average, most of the participants were
aware of the preventive measures of TB such
as covering mouth and nose when cough-
ing and sneezing (97.9%), proper ventilation
and sunlight (97.9%), eating balanced diet
(95.8%), sputum discharge in special plas-
tic container (90.6%), hand-washing after
coughing and sneezing or touching in public
places (88.5%) and BCG vaccination in new-
born child (82.3%). However, more aware-
ness is desirable about issues like avoiding
close contact with TB patients (63.5%) and
isolation of TB patients (69.8%).
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Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

Table 1: Knowledge of preventive measures of TB

Preventive measures of TB (n=192) Responses | Percentage
Eating a balanced diet to prevent TB 184 95.8
Encourage getting BCG vaccination in the newborn child 158 82.3
Seeking health service from health personnel 176 91.7
Going hospital when symptoms arise 170 88.5
Keeping house with proper ventilation and sunlight 188 97.9
Avoiding being close to the TB patient 122 63.5
Covering mouth and nose when coughing and sneezing 188 97.9
Handwashing after coughing and sneezing or touching in public places 170 88.5
Putting sputum discharge in special plastic container 174 90.6
Put face mask or proper tissue during coughing or sneezing 188 97.9
Isolation of the TB patient 134 69.8

Among the total high school students, more
than half of the participants (59.4%) had in-
adequate knowledge, one-third of the partici-
pants (36.5%) had moderate knowledge and
least of the respondent (4.2%) had adequate

knowledge. Likewise, almost all the partici-
pants (90.6%) had adequate knowledge on
preventive measures of TB followed by mod-
erate knowledge (9.4%).

Table 2: Knowledge score of TB and its preventive measures among high school students

Knowledge of
Overall Knowledge .
Knowledge level preventive measures
Frequency Percent Frequency Percent
Less than 50% (inadequate) 114 59.4 0 0
50-75% (moderate) 70 36.5 18 9.4
More than 75% (adequate) 8 4.2 174 90.6

The study also found that the students living
in joint families had more knowledge of TB
than the students living in nuclear families.
Likewise, among different ethnicities,
Chhetri ethnic groups had more inadequate
knowledge of TB followed by Tamang and
Newar ethnic groups. However, there are no
associations (p>0.005) between knowledge
on TB and ethnicity as well as family type.

Discussion

From the results of this study, it has been
found that one-third of the participants were
from 15 years of age and mostly belonged to
the Hindu religion and attendant of class 10.
All the participants had heard about tubercu-
losis whereas a similar study carried out in
Kenya and Ethiopia showed 93.3% P! and
94.9% [22] of the participants respectively

High School Students’ Knowledge on Tuberculosis Prevention: A Quantitative Survey in Bhaktapur of Nepal



Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

had heard about TB. Likewise, this study re-
veals that the maximum (85.4%) participants
had information about TB through teacher
and television (54.2%).

The study found that more than ninety per-
centages (90.6%) had known about the mean-
ing of TB. Similarly, 25% expressed that the
TB is contagious and 2.1% told it is a heredi-
tary disease. In contradiction, the findings of
the research conducted in the Kingdom of
Saudi Arabia in 2015 B'showed that around
63.0% recorded that TB was infectious, while
only 5.0% thought TB is hereditary.

Most of the study participants (96.9%) had
expressed that TB is transmitted while in an-
other study!!, nearly three fourth (73.9%) of
the study participants were aware of the dis-
ease. Moreover, regarding the risk factors,
more than half of the participants (53.7%) had
told that smoking is the risk factors while in
contrast to a study at Kingdom of Saudi Ara-
bial provided only about one-fourth of the
participants (27.7%) felt it. Other risk factors
are also expressed by the participants includ-
ing the misconception that TB is caused by a

virus.

Most of the participants (90.4%) in this
study had said that TB is transmitted through
coughing, sneezing without covering whereas
15 percentage less found in a study conducted
at Bangladesh [10] that is 75 percent. Simi-
larly, a study at Kingdom of Saudi Arabial®
showed the 44.9 percent had prolonged cough
which is nearly 20 percent less than in this
study (68.9%). Furthermore, majority of the

participants (66.7%) had agreed that TB is
treated by anti- TB drugs combination while
in another study !, more than eighty percent
(80.2%) had known the treatment. Half of the
participants (50%) in this study knew the du-
ration of drug intake; however, in a similar

study, it was only 12.6%.

A study conducted by Rana et al. (2015)1%

revealed that 90% of the participants had
heard about the DOTs while 78.1% had heard
about DOTs in the present study. Similarly, in
another study in Nepal, about 56% had heard
DOTSs!?*l, All the participants agreed that the
TB is curable whereas slightly less (84.1%) in
a study conducted at Mongoliall. Almost all
(97.9%) the participants were applying pre-
ventive measures such as covering mouth and
nose when coughing and sneezing whereas in
contrast to this study, only 42.9% were cover-

ing during coughing and sneezing!!!.

In this study, only 4.2% of the student par-
ticipants had adequate knowledge of TB, and
36.5% had a moderate level of knowledge
while a similar study conducted in Ethiopia
showed that 59.8% had good knowledge*¥.
Likewise, almost all participants (90.6%) had
adequate knowledge on preventive measures
of TB in this study whereas a study conducted
in Peru had shown less percentage (43.3%)
had adequate knowledge!®*'. Therefore, the re-
searcher focused on the inclusion of tubercu-
losis education in the syllabus of upper-level

school students!?*!
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Limitations

The study had participants of the students of 9
and 10 class and had not discussed the family
members’ practice, knowledge, and attitudes.
There are many areas to explore the knowl-
edge and engage broad areas and participants
for the study to be thought for the research

questions in the future.
Conclusions

Overall, least number of the high school stu-
dents had adequate knowledge on TB where-
as most participants had adequate knowledge
regarding TB preventive measures. Despite
the inclusion of TB in the school curriculum
and awareness program from the media and
government, students’ knowledge level is
still shallow. Moreover, the teachers should
be trained in TB and its preventive measures
and need to create a promising classroom en-
vironment for students. Therefore, this study
is important for the school to plan the sessions
and the government to focus the school level

students for TB prevention and control.
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Abstract

Background: Despite the vast number of studies re-
lated to the student’s quality of life (QoL), only a few
were explicitly conducted in the nursing academe in
Saudi Arabia.

Aims: This study aimed to determine the profile and
QoL of student nurses in a baccalaureate degree pro-
gram in Saudi Arabia.

Settings and Design: This study utilized a descrip-
tive cross-sectional design and was conducted in the
Department of Nursing at Majmaah University, Saudi
Arabia.

Methods and Material: The demographics and ad-
opted Arabic WHOQOL-BREF questionnaires were
used to collect the data among the 100 nursing students
between October and November 2016.

Analysis used: The descriptive statistics and multiple
regression analyses were utilized to describe the de-
mographics, and to establish its relationship to the four
domains of QoL.

Results: Gender, distance from school, and monthly
allowance (p >0.05) were found to have no significant
association with the physical, psychological, social,
and environment domains of QoL. However, marital
status (p <0.05) was established to have a significant
relationship, but only to the environment domain of
QoL. Specifically, being married decreases the envi-
ronment domain by 11.21 than being single.
Conclusions: The marital status is significantly associ-
ated with the QoL in nursing students, but only to the
“environment domain”. On the other hand, gender, dis-
tance from school, and monthly allowance were found
to have no significant association to the four QoL do-
mains.

Keywords: nursing, quality of life, Saudi Arabia,
social factors, students
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Introduction

In Saudi Arabia, student nurses have expe-
rienced a high level of stress during their
academic and clinical preparation that could
influence their quality of life (QoL) [ The
identified primary sources of their stress were
the huge number of assignments and work-
loads 7, and perceived lack of professional
nursing knowledge and skills resulting to poor
QoL specifically on their physical health, so-
cial functioning, and vitality %1% Single
students as compared to married have expe-
rienced the worse quality of life and poorer
health ['"12] Also, the distance of students go-
ing to school either by driving or commuting
has been reported to affect the QoL as mani-
fested by their lower attendance ['*l. Despite
this scenario, they conveyed to be more em-
powered to establish a good social relation-
ship 4. On the other hand, students who are
receiving less allowance have frequently vis-
ited their school clinic that offers free health
services, or they just tolerate minor illnesses
to save time and avoid difficulty ', These
pressing problems and challenges to the QoL
of students imply that the schools particularly
in the nursing field have the responsibilities
to initiate specific curriculum change. This
would ensure that the students’ QoL is at
its optimal level so that their academic and

clinical performance will not be affected.

Based on the knowledge of the researchers,
despite the vast number of studies related to
the student’s QoL only a few were explic-

itly conducted in the nursing academe. Also,

limited studies have particularly examined the
association of demographic variables to the
student’s QoL. Therefore, this study aimed
to determine the correlation of social factors
such as gender, marital status, distance from
school, and monthly allowance to the physi-
cal, psychological, social, and environment
domains of student nurses’ QoL. Results of
the study are deemed opportunity for educa-
tors to consider factors that have an impact
on students’ QoL in planning extra-curricular
and academic requirements particularly in the

nursing academe in Saudi Arabia.
Objective

This study aimed to determine the correlation
of demographic factors and QoL of student
nurses enrolled in the baccalaureate degree
program at Majmaah University in Saudi
Arabia.

Methods
Research design and participants

This study used a cross-sectional design to
determine the relationship of demographic
factors and QoL among 100 nursing students
in both male and female sections at Majmaah
University using purposive sampling. A priori
power analysis was utilized with medium ef-
fect size (0.15), significance level of 0.05, and
statistical power of 0.80 using the G*Power
version 3.17 software to determine the sample
size in this study which required to have at
least 100 participants. Those who are Saudi

nationals, presently registered in the nursing
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program, and able to read and write in Arabic

were qualified to participate in this study.
Instruments

A demographic questionnaire and adopted
Arabic version of the World Health Organiza-
tion Quality of Life (WHOQOL-BREF) were
used in this study. The WHOQOL-BREF is
a cross-culturally accepted instrument to as-
sess the quality of life. The students inde-
pendently answered the printed copies of the
questionnaires in their classrooms for about
15-20 minutes between October to November
2016. It consists of 26 items that are offered
in various languages for developed and devel-
oping countries. It has four domains, such as:
the physical health, the psychological health,
the social relationship and the environment.
Physical health includes “dependence on me-
dicinal substances and medical aids, activi-
ties of daily living, mobility, fatigue, pain and
discomfort, sleep and rest, and work capacity
while psychological health includes bodily
image and appearance, negative feelings,
positive feelings, self-esteem, spirituality,
thinking, learning, memory, and concentra-
tion” '), The social relationship domain in-
volves “the personal relationship, social sup-
port, and sexual activity” !, Furthermore,
the environment domain involves “financial
resources, freedom, physical safety, and secu-
rity, health and social care, opportunities for
acquiring new information and skills, home
environment, participation in and opportuni-
ties for recreation, physical environment, and

transport” [}, Responses will be according

to 5-point Likert scale. Also, raw scores on
each domain can be converted from 0 being
the least favorable to 100 being the most fa-
vorable using the established transmutation
table, and higher scores denote higher level
of QoL ¢,

Ethical Considerations

The study was approved by the dean of the
College of Applied Medical Sciences, and the
Ethics Review Board at Majmaah University,
Saudi Arabia. Informed consent was obtained
from the students with the guarantee of ano-

nymity and confidentiality.
Data Analysis

The descriptive statistics were used to de-
scribe the demographics of the participants.
To establish the demographic predictors of
the QoL in nursing students, multiple regres-
sion analyses were used using SPSS Statistics
version 23.0 for Mac OS X.

Results
Demographics

Of the 105 distributed questionnaires to the
nursing students in the male and female sec-
tions, 100 were successfully answered and re-
trieved with a response rate of 95.24%. The
mean age of the nursing students was 21.36
+ 2.01 years, and the majority of them were
male (66%). Almost all of them were single
(90%), and only 10% were married. Further-
more, most of the respondents live >51 km

from school (74%). Regarding monthly al-

Student Nurses’ Quality of Life in Majmaah University:A Cross-Sectional Study



Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

lowance, 40% received 1,000-1,500 SAR,
whereas only 27% obtained 501-999 SAR,
24% acquired >2,000 SAR, and only a
minority (9%) have received <500 SAR.

Table 1. Socio-demographics of nursing
(students (n=100

Variables Mean (SD/%)
Age 21.36 £2.01
Gender

Male 66 (66)

Female 34 (34)
Marital Status

Single 90 (90)

Married 10 (10)
Distance from School

<50 km 26 (26)

>51km 74 (74)
Monthly Allowance

<500 SAR 909

501-999 SAR 27 (27)

1,000-1,500 SAR 40 (40)

>2,000 SAR 24 (24)

The QoL scores in the four domains

The QoL scores has four domains such as
physical health, psychological, social rela-
tionship, and environment as shown in table
2. Firstly, the mean psychological score was
20.55 (£3.77), while the environment mean
score was 26. 99 (£5.17), and both of these
acquired an equivalent score of 63 in a 100
scale transmutation which can be interpreted

as an above average score. Secondly, social

relationship obtained a mean score of 10.28
(+2.85) which has an equivalence of 56 and
can be interpreted as an average score. Lastly,
physical health attained 20.54 (£3.32) which
has an equivalence of 50 and can be inferred

as average.

Table 2. The mean scores in the four domains
of quality of life among nursing students
(n=100)

Domains Mean SD
Physical Health 20.54 3.32
Psychological 20.55 3.77
Social Relationship 10.28 2.85
Environment 26.99 5.17
The correlation between demographic

factors and student nurses’ QoL

As specified in table 3, it is noteworthy that
gender (p >0.05), marital status (p >0.05),
distance from school (p >0.05), and monthly
allowance (p >0.05) were found to have no
significant relationship to the physical, psy-
chological and social domains of QoL. On the
other hand, only marital status (p <0.05) was
established to have a significant relationship
to the environment domain of QoL. Specifi-
cally, being married decreases the environ-
ment domain by 11.21 compared to being
single. However, gender (p >0.05), distance
from school (p >0.05), and monthly allow-

ance (p >0.05) attained no significant rela-

tionship to the environment domain.
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Table 3. The relationship of the social factors and quality of life among nursing students using

multiple linear regression (n=100)

Quality of Life
. . . Psychological . . Environment
Variables | Physical domain domain Social domain domain
p (SE) P p (SE) p p (SE) p p (SE) p
Gender | 5) 061y | 034 | 241 (3.45) | 049 | 4.06(521) | 044 | 1.63(3.50) | 0.64
(Male) ) . . . . . . . . . . .
Marital
Status -5.62 (4.31) | 0.20 | -1.73 (5.70) | 0.76 | -4.76 (8.60) | 0.58 |-11.21 (5.77) | <0.05
(Single)
Distance
from school | -1.19 (2.82) | 0.68 | -3.60 (3.72) | 0.34 | -6.83 (5.62) | 0.23 | -2.09 (3.77) | 0.58
(<50 km)
Monthly
Allowance | -1.15(1.43) | 0.42 | 0.49(1.88) | 0.80 | 0.98 (2.84) | 0.73 | 1.20(1.91) | 0.53
(<500 SAR)
R? 0.05 0.02 0.03 0.05
Discussion Greece, Hong Kong, India, Kenya, Oman,

This study established the QoL scores and its
relationship to the select demographic factors
among the nursing students at Majmaah Uni-
versity. It is noteworthy that the nursing stu-
dents obtained the highest score on both psy-
chological and environment domain, while
physical health was found to be the lowest
among the four domains. This study support-
ed the result conducted in the Philippines ['"
where nursing students acquired a high score
in the environment domain. However, the re-
sult in this study about the physical domain
was contrary to the results conducted in Po-
land 8 Brazil '), and others (Chile, Egypt,

Saudi Arabia and United States of America)
1201 where it was found that nursing students
have a high score in physical domain. Thus,
it is important to take note of the cultural,
geographical, and educational system aspects
with regards to the relationship of demo-

graphic factors in the QoL of the students.

Further, it is remarkable that no significant
relationships were found in gender, distance
from school, and the monthly allowance to
the four domains of QoL. However, only the
marital status obtained a significant associa-
tion with the environment domain of QoL.

There is a limited number of literature about
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student’s quality of life and its association
with gender. However, this study supports
some published studies that claim to have no
significant association between gender and
QoL 231 There is a notable difference on
how people responds to their social or cul-
tural roles. This finding indicates the cultural
acceptance of Saudi nationalities in their pa-
triarchal society regardless of the privileges
they possess regarding their gender. The
school location away from home has been
reported as a contributing factor to empower
students and their social relationships ['. The
increased distance to the university, and the
students living out of commuting distance
is associated with lower attendance going to
school 2%, However, it is interesting to note
that although the majority of the students live
far away from the university, this study estab-
lished that distance has no significant associa-
tion with their QoL. Due to the high preva-
lence of dangerous driving behaviors among
Saudi Youths 7, it is vital that the safety
concerns in the traffic danger must always
be considered most especially to those who
drive by themselves. Some studies revealed
that students who have higher monthly allow-
ance from their parents have reported a higher
level of quality of life !'42%]. In this study, it is
noteworthy that although the students are re-
ceiving the monthly allowance from the gov-
ernment aside from their parents, it attained
no significant relationship to the QoL. This
signifies that the students have the same level
of quality of life regardless of the amount of

money they received.

On the other hand, although a study found
that married individuals had a greater sat-
isfaction with life %, this study established
that marital status has no significant associa-
tion to physical, psychological, and social
domains of QoL. However, it acquired a sig-
nificant relationship to the environment do-
main. Specifically, this study found that being
married decreases the environment domain
of QoL in nursing students. It is noteworthy
that this finding is contrary to some studies
that claim that single individuals are at risk
for worse quality of life and poorer health [
12, Moreover, this study implies that married
individuals have lesser advantages in terms
of “financial resources, independence, safety
and security, health and social care, home en-
vironment, opportunities for acquiring new
information and skills, physical environment,
and transport” 'l than single individuals, par-
ticipation in and opportunities for recreation.
Abundant considerations must be given to the
married students in the universities in Saudi
Arabia to encourage them to finish their de-
gree despite the challenges they encounter in

their married life.

The study was conducted in one university
in Saudi Arabia using a purposive sampling
and with a smaller sample size, thus, caution
must be highly considered in the generaliz-
ability of its results with other universities.
It is recommended that more studies must be
accomplished in other universities to support

the claims in this study.
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Conclusion

In conclusion, gender, distance from school,
and monthly allowance were found to have
no significant association to the four domains
of QoL. However, marital status was found
to have a significant relationship to the QoL,
but only with the environment domain. Those
who are married have a decreased environ-

ment QoL than the single individuals.

The findings suggest that the administrators
and faculty members should consider the
various dimensions of quality of life of nurs-
ing students most especially in planning their
extra-curricular and academic requirements
to help them maximize their learning as well
as to enhance their satisfaction. Moreover, the
academic requirements must not overburden
the students which can lead to lack of sleep
and too much stress most especially for those

who are married.
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Abstract

Background: Curriculum analysis refers to the exploration
of different components of the educational process in order to
analyse those components and highlight strengths as well as
opportunities for improvement. Curriculum analysis exam-
ines the curriculum using a multi-faceted approach.

This study aimed to analyse the curriculum of Qassim Uni-
versity College of Medicine (QUCOM); explore its strengths,
weaknesses, and areas for improvement; and share a medical
curriculum analysis performed in the Saudi context.
Methods: For this study, a qualitative descriptive study was
used based on document analysis. All the college’s docu-
ments from 2001 to 2018 were reviewed. The analysis used
Harden’s ten questions framework for curriculum develop-
ment. Thematic analysis was then used to categorise the find-
ings following Harden’s ten questions framework.

Results: This study showed that the curriculum was built to
meet the needs of the Saudi community and increase the ratio
of Saudi to expatriate doctors. The contents of the curriculum
were appropriate for medical education, and the methodol-
ogy was likely to foster life-long learning. A clear path for
communication of the curriculum and management of pro-
gramme provision existed, and the learning environment was
found to be motivating. However, no clear representation of
improving professionalism, patient safety, or research was
found in the curriculum.

Conclusion: The QUCOM curriculum showed great compli-
ance with the student-centred, problem-solving, integrated,
community-based, elective, and systematic (SPICES) mod-
el. However, many areas for improvement were identified.
Adoption of the Saudi Medical Education Directives (Sau-
diMED) competency framework would achieve excellence
in medical education and keep with the aspirations of the
Saudi community.

Keywords: Analysing curriculum, Curriculum analysis,
Harden’s ten questions, Qassim University, QUCOM cur-
riculum
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Introduction

Curriculum is defined as “the statement of the
intended aims and objectives, content, expe-
riences, outcomes, and processes of an edu-
cational programme, including the follow-
ing: a description of the training structure, a
description of expected methods of learning,
teaching, feedback, and supervision” . Ad-

ditionally,

a curriculum analysis refers to an effort
to tease a curriculum separately into its
parts. To analyse those parts and the
way they fit together to make a whole,
to recognize the beliefs and ideas to
which the designers were dedicated
and which either explicitly or implicitly
shaped the curriculum, and to examine
the implications of these commitments
and beliefs for the quality of the educa-

tional experience.

In other words, the process of analysis exam-
ines the curriculum from different approach-
es. Analysis is important, as areas of strength
or weakness in the implemented curriculum
are not always apparent to curriculum design-

ers, faculty, or students 1.

Different tools are used in curriculum anal-
ysis . Among these tools is Harden’s ten
questions framework for curriculum analy-
sis, which was developed and proposed by
Harden at Dundee University in Scotland in
1986 [4]. This tool has been utilized in several
universities worldwide due to its high validity

and reliability > ¢,

Qassim University College of Medicine
(QUCOM) is the first medical school in the
Kingdom of Saudi Arabia (KSA) to adopt
the problem-based learning (PBL) approach
as its prime educational strategy U"l. The col-
lege started providing a hybrid PBL and com-
munity-oriented medical education in 2001,
and the curriculum of the college mainly fol-
lows the student-centred, problem-solving,
integrated, community-based, elective, and
systematic (SPICES) approach to curricu-
lum design [8]. QUCOM was recognized by
the World Federation of Medical Education
(WFME) in 2014 and by the National Centre
of Academic Assessment and Accreditation
(NCAAA) in 2016.

This study aimed to analyse the curriculum
of QUCOM by exploring its strengths, weak-
nesses, and areas for improvement and to
share an analysis of medical education in the

Saudi context.
Methods

As part of a curriculum reform, QUCOM per-
formed a curriculum analysis in April 2018.
In this study, a qualitative descriptive study
was used based on analysis of the college’s
documents from 2001 to 2018. The QUCOM
curriculum was analysed using Harden’s ten
questions framework for curriculum develop-
ment (Table 1). Thematic analysis was used to
categorise the findings of the analysis result-

ing from Harden’s ten questions framework.

To ensure the validity of the obtained data, the

main curriculum documents were analysed
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along with the student manual, programme WFME and NCAAA, and previous published
and courses specifications, assessments regu-  studies from the college’s faculty and stu-
lations, previous self-study reports, reports  dents.

of external evaluators and accreditors from

Results:

Table 1: Ten questions to be asked when planning a course or a curriculum [4]

What are the needs about the product of the training programme

What are the aims and objectives?

What content should be included?

How should the content be organized?

What educational strategies should be adopted?

What teaching methods should be used?

How should assessment be carried out?

How should details of the curriculum be communicated?

What educational environment or climate should be fostered?

How should the process be managed?

Table (2) learning Objectives of QUCOM

* Utilize his skills in information management effectively to retrieve relevant information,
analyze it critically, and apply it to the solution of clinical/health problems in a scientific
reasoning manner

* Use an evidence-based approach to apply the most effective and up-to-date knowledge,
skills, values, and attitudes in his medical practice and in his pursuit of postgraduate studies
and life-long learning

* Identify, diagnose, evaluate and manage common or serious health problems competently
in individual patients, families, and the community, with special reference to Saudi Arabia,
including provision of care for high-risk groups and follow-up measures

* Educate and counsel patients and others (especially in the promotion of health and healthy
life style, prevention of disease and securing consent) using effective communication skills

* Observe medical ethics strictly in his practice, in the efficient and optimum use of available
resources and their equitable allocation especially for minority, disadvantaged and high-
risk groups

* Help patients adjust to their condition when managing clinical problems with due
consideration to the family and social environment, and the personal needs, limitations,
and abilities of each patient;
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e Refer cases beyond his capacity whenever required and extend support, empathy, respect,
and friendliness to the patient, family members and relatives without traversing the bounds
of professionalism and medical ethics

* Diagnose and manage common emergencies and deal with unfamiliar situations

*  Work effectively and harmoniously within a health team that includes physicians, other
health and health-related personnel, and community members or agencies

e Participate in peer review activities and respond positively to constructive criticism

* Actas a change agent and contribute to community development with special reference to
the development and success of health care programs and health institutions

* Conduct relevant health research to contribute to the solution of health problems and the
evolution of medicine

Table (3) contents of QUCOM curriculum

Knowledge:

* A comprehensive understanding of coherent manner normal structure and
function of human body during the different stages of life

* Awareness of the various types of human diseases with their pathogenesis and
clinical manifestations, and their impact on patient and community

* Principles of management of the various human diseases

Patient encounter Skills

* Appropriate professional communication with patients, and performance of
physical examination and basic medical diagnostic and interventional procedures

with consideration of patient safety as the core of the health care process

Clinical Reasoning Skills,

* Interpretation of data obtained through patient encounter, its integration with
medical knowledge from relevant sources and critically-evaluating it for
evidence-based decision making regarding health of individuals and community.

* Development of management plans for health problems of the individuals and

community.

Life-long learning skills

*  Empowering the potential for advancing personal learning and professional

development through self-directed continuous medical education
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Research Skills

* Understanding the basic principles and steps of medical research, and apply
relevant bio-statistical techniques in evidence based medical practice and

research.

Communication and Presentation skills

* Written and oral communication skills with colleagues, patients and other

stakeholders of health care settings

Teamwork skills

* Ethical and professional behavior in personal and professional relationships,
effective participation in health care team, and exercise leadership when

appropriate

Table (4) Instructional methods used in QUCOM Curriculum

Problem-based learning

Bed-side teaching

Self-directed learning

Case-discussion sessions

Interactive lecture

Simulation-based education

laboratory sessions

Students-led Seminar

Community based learning activities

Online discussion forums

Students assignments

Students research

Team-based learning

Evidence-Based Learning Sessions

Medical audit
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The results of the present study are presented
following the order of Harden’s ten questions
as listed in Table 1.

Question 1: What are the needs about the

product of the training programme?

The curriculum was designed to meet the na-
tional requirements for qualified Saudi physi-
cians, to reduce the country’s dependence on
expatriate physicians ), and to improve the
physician-to-patient ratio, thus complying
with the Strategic Plan for Higher Health Ed-
ucation of the KSA "%, Curriculum designers
adopted a multi-faceted approach to explore
problem identification and needs assessment.
The needs assessment was performed using
the Wisemen approach and Delphi technique
and considered community needs and expec-
tations from medical graduates. The obtained
data were reviewed considering more than 25
undergraduate medical curricula at national,

regional, and international levels. After this

assessment and review, the curriculum was

developed.

Question 2: What are the aims and
objectives?

This curriculum aimed to graduate physicians
capable of safely serving their community and
continuing life-long learning and self-guided
professional development. The curriculum
objectives covered the knowledge, skills, and
attitudes of the graduates; these objectives are

shown in Table 2 -1,

Question 3: What content should be

included?

The current QUCOM curriculum was built
on seven components, shown in Table 3:
knowledge, patient interaction skills, clini-
cal reasoning skills, life-long learning skills,
research skills, communication and presenta-

tion skills, and teamwork skills.
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Question 4: How should the content be

organized?

The QUCOM curriculum was comprised of
35 medical courses in addition to six social

and cultural courses. These courses were or-

ganised in three phases, as follows (Figure 1):

1. Phase 1 was comprised of a preparatory
year programme, in which students were
skills,

communication skills, and medical ethics.

exposed to essential learning

In addition, the students’ English language
skills were improved during this time.

2. Phase 2 was composed of three stages that
students were sequentially exposed to:

a. Introductory, contextual
courses about the fundamentals of the
human body and disease processes
and social and cultural courses.

b. Trans-disciplinary body

systems courses in which each
body system was examined in both
normal and disease circumstances.
In parallel, students were exposed
to longitudinal courses exploring
health and disease in the community
and providing clinical skills training
in a controlled atmosphere.

c. A

integration and inter-relations of

course  targeting the
different body systems with a parallel

skills course in which students met

with patients under strict supervision.

3. Phase 3 was the clerkship phase in which
bed-side teaching and patient interactions

through different rotations comprised the

core of the learning processes. During the
fifth year, after studying Internal Medicine
and/or General Surgery, students were
exposed to the Family Medicine and
Emergency Medicine rotations to
emphasize common medical problems in
the community and situations requiring
early intervention.
After successfully passing all courses of the
programme, the students began their intern-
ship year, which included three rotations each
in Internal Medicine, General Surgery, Pae-
diatrics, and Obstetrics and Gynaecology, in

addition to optional specialities.

Question 5: What educational strategies
should be adopted?

QUCOM adopted the SPICES educational
strategies model [8] with minor modifica-
tions. The analysed curriculum contained no
elective courses, and all courses were com-
pulsory. Figure 2 shows the evaluation of
QUCOM’s educational strategies in relation
to the SPICES model according to external

reviewers.

Question 6: What teaching methods should
be used?

A broad range of learning opportunities and
learning methods were described in this cur-
riculum. The analysis showed that these meth-
ods were fostering a student-centred learning
approach and life-long learning and that they

included effective guidance from the faculty

(Table 4).
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Question 7: How should the assessment be

carried out?

The assessment strategy in the college in-
cluded formative (assessment for learning)
and summative (assessment of learning)
components. A wide range of methods were
utilized in this curriculum, including continu-
ous assessment by the supervisor, logbooks,
multiple-choice questions, problem-solving
questions, objective-structured practical ex-
(OSPE),

clinical examinations (OSCE), student pre-

aminations objective-structured
sentations, and research projects. Addition-
ally, QUCOM is the leading college in Saudi
Arabia in the multi-institutional progress test
(PT). From May 2012 to March 2018, 10
rounds of the PT have been conducted, with
the participation of more than 25,000 students

in 27 colleges of medicine.

Question 8: How should details of the

curriculum be communicated?

The QUCOM curriculum details were com-
municated through the student manual, which
included the course objectives, contents,
teaching and learning methods, and assess-
ment methods. In addition, a session was held
at the beginning of each course in which the
students were introduced to the course by
the particular course coordinator. Addition-
ally, all course materials were uploaded to the
learning management system, and students
were introduced to the college’s curriculum
and educational approach through their intro-

ductory medical education course.

Question 9: What educational environ-

ment or climate should be fostered?

The present analysis showed that QUCOM
exerted great efforts to establish a motivating
learning environment through strong academ-
ic guidance and support, clear communication
channels with faculty, and comfortable learn-
ing resources. In 2012, Al-Mohaimeed evalu-
ated the learning environment of QUCOM
using the Dundee Ready Educational Envi-
ronment Measurement (DREEM) ['2, In his
study, student perceptions toward QUCOM’s
educational environment were positive; they
expressed that the college was well organized,
that the teaching was stimulating, and that the

atmosphere was relaxed.

Question 10: How should the process be

managed?

The preparatory year programme was man-
aged by specific deanship under university
supervision. During phases 2 and 3, the medi-
cal programme was managed by the QUCOM
administration, the Dean and Vice Dean of
Educational Affairs. The entire process was
overseen by the Curriculum Committee.
Phase coordinators, course committees, and
course organizers were responsible for pro-
gramme provision at relevant levels (Figure
3). The course committees and course orga-
nizers were responsible for communicating
the detailed timetable and the implementation
of specified courses. Phase coordinators were
responsible for monitoring the curriculum
implementation in the trans-disciplinary body

system courses and the clerkship phase, and

Analysing Undergraduate Medical Curricula: Experience from a Saudi Medical College



Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

they were supervised by the Vice Dean for
Educational Affairs. Major curriculum modi-
fications were proposed by the Curriculum
Committee and were subject to the approval
of the QUCOM Council and, eventually, the

University Council.
Discussion

Curriculum analysis in medical education is a
vital process for identifying areas of strengths
and weaknesses in the implemented curricu-
lum that are not always apparent to curricu-
lum designers, faculty, or students 2. This
study aimed to analyse the curriculum of QU-
COM and explore its strengths, weaknesses,
and areas for improvement. The tools used in
this analysis have been used worldwide and

have shown high validity and reliability (5, 6)

Analysis of the QUCOM curriculum showed
that the current curriculum was designed to
meet the national needs of the Saudi commu-
nity. The methodology used in the curriculum
design was scientific and followed the inter-
national standards (1, 13, 14). However, re-
cent trends in medical education are moving
toward competency-based medical education
(15, 16). The SaudiMED competency-based
framework was published in 2011 """ and was
approved as the national framework for medi-
cal education in Saudi Arabia ['¥l. By adopting
this approach, the medical curriculum would

fully address the needs of the community.

This present analysis also found that the exist-
ing curriculum aimed to graduate physicians

capable of safely serving their community and

continuing life-long learning and self-direct-
ed professional development. While the cur-
rent curriculum map (Figure 1) did not spec-
ify how infection control, patient safety, or
professionalism were learnt, analysis of other
curriculum documents showed that these ten-
ants were incorporated as integral parts of
different courses. A growing body of litera-
ture has suggested increasing the incorpora-
tion of these competencies were incorporated
into undergraduate medical curricula "%,
Therefore, these tenants should be more ap-
parent and carry more weight in the QUCOM

curriculum.

Training in research was also suboptimal in
the current curriculum, as it was a part of
health and illness courses. Undergraduate
medical students should be trained in research
in different ways, including research method-
ology courses, student research projects, and
journal clubs?*24, A standalone course for re-
search methods should exist, followed by real
practice, as an integral part of the curriculum.
This was also recommended by QUCOM stu-

dents in a previous study %,

The SPICES model was well represented in
the QUCOM curriculum, and the instruction-
al methods used in the college were nearly all
student-centred. However, a teacher-centred
approach still existed in the curriculum. Great
efforts were exerted by the college to improve
the instructional methods through a faculty
development programme, as well as through
introducing new teaching methods, such as a

flipped classroom. Flipped classrooms have
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been shown to be effective for undergraduate

medical education 26} 271,

Furthermore, the current study revealed the
systematic, horizontal and vertical integration
of the curriculum. As mentioned, there were
no elective courses. Studies have shown that
elective courses in undergraduate medical ed-
ucation provide unique opportunities for stu-
dents to design and organize individualized
educational experiences 8- 21, The introduc-
tion of elective and optional courses should

be considered in the reform process.

The current analysis revealed that training in
community settings represented almost 10%
of the entire curriculum. This was markedly
low compared to other colleges in the region
adopting community-based medical educa-
tion, such as Faculty of Medicine Gezira
University in Sudan and Faculty of Medi-
cine of Suez Canal University in Egypt (25%
and 20%, respectively) B% Bl Increasing the
weight of community-based training is a main
component of the SaudiMED competency

framework ['7],

The current analysis of the QUCOM curricu-
lum indicated that it was built on seven objec-
tives, including knowledge, patient interac-
tion skills, clinical reasoning skills, life-long
learning skills, research skills, communica-
tion and presentation skills, and teamwork
skills. These competencies were in agreement
with international competency frameworks

worldwide, as well as the SaudiMED frame-

work [18 32-34]

The current analysis also revealed that the
curriculum used both formative and summa-
tive assessment with a variety of assessment
methods targeting all intended programme
learning outcomes. However, the study also
found that there was no exit exam at the end
of the curriculum. The use of an exit exam is
considered a part of quality assurance and was
recommended by accreditors from the WFME
and NCAAA. Recent studies have shown the
significance of incorporating an exit exam for

undergraduate medical education 33} 361,

One strength of this curriculum was the pres-
ence of the PT. QUCOM is the leading college
in the region in designing and implementing
the multi-intuitional PT. More than 25,000
students from 27 colleges have sat for this test
through its 10 rounds from 2012 to 2018.

The analysis also revealed positive learn-
ing environment. The learning environment
of QUCOM, as shown by Al-Mohaimeed’s
study in 2012, was positive compared to na-

tional and international colleges of medicine
[12]

This current study had several strengths, in-
cluding the method with which the study
examined the curriculum and other related
documents beginning with the establishment
of QUCOM. Moreover, it included previous
self-study reports and feedback from external
evaluators and accreditors, providing a sort
of triangulation of the obtained data. How-
ever, some limitations also existed, as the
current study depended mainly on existing

documents. Therefore, further qualitative and
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quantitative studies are needed
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Abstract

Background: Foodborne illnesses are significant
public health issues given they contribute to increas-
ing the global burden of diseases. Incidents of Food-
borne diseases are increasing due to the presence of
newly emerging pathogenesis. Appropriate diagnos-
tic practices among physicians reduce the magnitude
of the problem nationally. Therefore, the aim of the
current study is to evaluate the diagnostic practices of
Foodborne illnesses among public and private primary
health care physicians in the Kingdom of Saudi Arabia.
Methodology: A cross-sectional study was conducted
in thirty public and private primary health care centers
in the city of Abha during the period of October 2017
to March 2018. A structured questionnaire was devel-
oped based on the previously published literature and
was used to collect the data related to the diagnostic
practices among the physicians.

Results: One hundred and twenty-five physicians par-
ticipated in this study. Approximately 49% of the phy-
sicians had ‘adequate’ diagnostic practicing skills. No
significant difference in diagnostic practice of food-
borne illness between the public and private health
care physicians. However, the study found a positive
correlation between the level of clinical practice, age,
gender, area of speciality, years of experience and the
number of patients per week.

Conclusion: Given that the diagnostic practice skills
among physicians were ‘adequate’, there has been a
recommendation for newly hired physicians to enroll
in a diagnosis and management of Foodborne diseases
training program to improve their diagnostic practices.
Key Words: Diagnostic Practices, Foodborne diseas-
es, Primary health care, Saudi Arabia.

sadlall

oo Y Gk oo JEE Al Gl ) el cdasia
535 b aged LY Tk Aalgd) Auesanl) dpmall Lladl)
Jai ) Gl el el GV (al 33 allall el
ol el il o g Can 3 3YL o381 L3 Y) Gyl e
aaa e JIE5 e LY Lalial) dpaiill il jleal) diaa
Ll all e Cangdl ld ¢ Gllaly il gl apaall e IS
oo Jin Al () e dpapiiil) Gl jlaall apii sa 4l
Galal) s dalall A ) Al dle Sl eldal 353 Y Gy 5k
Ao srdl Ayl ASLedl) b

e SU3S pe ( e A jaiane sl 50 Gy al sl
O bl OIS Lol dae 8 Aalal) s ddlall 230 5Y) daall
Pl alaia Glind pshad a3 YOVA Gujle ) YOIVl
bl paad deladinl aiy Bile 5 sdia) cluall e
LY ezl cile el dalxial)

Lo Al ol oda 8 Gk )5 ke 5 Aad 5 Ao o )L il
Ul B A8S Gl lea ¢ sStiar sLlY) e 72 €9 (e
Lo fil) dujleall (3 S 38 2 Y 3l ) o2
e N clbl o 43Y) Gk e JEm ) (al e
3sas (o) Al pall Ll ¢ @l aay Aualall s dalall dpaall
il s peadl 5 4 0 el A jlaall (5 sie G Anlag] 48Dle
£ smY) (8 el 2ae 53 pal) il iy Ganaddl) Jlaa g
ALY Gad il A e & e oY Tk dadal)
Uhan i) oLOU don g iy (IS 288 ¢ dlS 2 culs
O RS WU K PRRNER i SUPTRT P S LV g PPl
Apapd Sl agilas jlan Cpunil 32 Y) sk (e Jii

Assessing Physicians’ Diagnostic Practices on Foodborne Illnesses in Saudi Arabia: A Cross Sectional Study



Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

Introduction

Foodborne diseases are one of the major
community health problems international-
ly. However, all the diseases that arise due
to contamination of food can be easily pre-
vented [ Foodborne diseases are caused by
the contamination of food items and by the
presence of various Foodborne pathogens
comprising of bacteria, viruses and parasites.
The toxic substances present in food items

21, More often,

also cause several diseases |
symptoms associated with gastro-intestinal
systems that include nausea, vomiting and
diarrhea, are commonly reported among pa-
tients with Foodborne illnesses . Given that
the gastrointestinal symptoms are not specific
to Foodborne diseases, clinicians should con-
sider other factors like history and other ob-
jective findings in order to make an appropri-

ate diagnosis .

According to the World Health Organization
report on global estimates of foodborne dis-
eases, approximately one in every ten peo-
ple suffers from Foodborne illnesses glob-
ally, and the mortality rate due to Foodborne
diseases are about 420,000 per year ). The
Kingdom of Saudi Arabia started experienc-
ing rapid industrialization, globalization and
westernization. As a result, there has been a
drastic change in life-style, which has sharply
increased the intake of fast food, which ul-
timately increased the rate of Foodborne ill-

nesses 1.

A study conducted by Al-Mazrou described

food poisoning as being a very serious pub-

lic health issue due to the increase in cases
throughout the Kingdom [ . The study also
pointed out that a higher number of cases were
reported during the Hajj season and summer
months due to the increased consumption of
meat and chicken by the population and due

to the increase in temperature [,

A study carried out in Jeddah by Iyer et al.
reported an outbreak of Foodborne illness in
several meat outlets ). This was diagnosed
to be Salmonella and E. coli species, mainly
due to the improper handling and inadequate
storage of meats in the local butcheries !,
Similarly, another study by Bharathirajan et al
81 described an increased number of cases of
Foodborne illness due to Listeria and Salmo-

nella species in the Kingdom of Saudi Arabia.

A report specific to the Ahad Rafidah, Asir re-
gion from the Saudi Epidemiology Bulletin,
Kingdom of Saudi Arabia reported twenty
seven cases of Foodborne diseases in the year
20091

An article related to the management of Food-
borne illness also recommends the physicians
to follow the primer developed by center for
disease control and prevention for diagnosis
and management of foodborne illness and also
advocate the physicians to report the cases of
foodborne illness to the local health authority
in case of two or more patients present with a

similar illness ['..

To our knowledge, this is the first population-
based study that assesses the diagnostic prac-

tices of Saudi primary health care physicians
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concerning Foodborne illness. Therefore the
specific objectives of this study is to assess
the diagnostic practices of Foodborne illness
among both the public and private primary
health care physicians and to evaluate the
correlation between the diagnostic practices
of Foodborne illnesses among the public and

private primary health care physicians.
Materials and methods
Study design: This is a cross-sectional study.

Study setting: This study was conducted in
the selected public and private primary health
care centers in the city of Abha located in the
south western region of Asir in the Kingdom
of Saudi Arabia from October 2017 to March
2018.

Participants: The sample size was calculated
by using the Raosoft sample size calculator.
With a 5% margin of error confidence interval
of 95%, a response distribution of 50% and
a total population size of 180; the minimum
sample size was 123 and the sample size was
rounded to 125.

Multistage cluster sampling was used in the
study to select participants. An official per-
mission was obtained from the Ministry of
Health-Asir region (REC# 2017-03-08) to
conduct this study in the public and private
primary health care centers in the city of Abha.
A list of all public and private primary health
care centers in Abha was compiled. There are
approximately 45 government owned prima-

ry health care centers and 43 private primary

health care clinics. Abha city was divided
into the center, east, west, north and south
administrative regions, and both the govern-
mental and non-governmental primary health
care centers were listed, based on the above
mentioned five administrative regions. Fif-
teen public and fifteen private primary health
care centers, based on these regions were se-
lected by using the simple random sampling
method. The selected public primary health
care centers were contacted to participate. A
separate permission letter from the admin-
istration of the respective private primary
health care clinics was acquired for collecting
the data. The physicians from the particular
public and private primary health care centers
were enrolled in the study by using the simple

random sampling technique.

Ethical Permission: Ethical permission was
obtained from the research ethics committee,
College of Medicine, King Khalid University,
Abha, Kingdom of Saudi Arabia.

Inclusion Criteria: Physicians who agreed to
participate in the study with written informed

consent were included.

Tools for Data Collection: Each physician
was interviewed using the structured ques-

tionnaire.

Socio-demographic Questions: There were
seven questions in this section that included
age, gender, physician specialty, primary set-
ting of clinical practice, number of years’ ex-
perience, number of patients seen per week

and number of cases treated for Foodborne
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illness (per week).

Practice Questions: This section comprised
of ten questions and included history about
eating, ordering stool culture, ordering stool
culture for different species, reasons for not
ordering the stool culture, prescription of an-
tibiotics without ordering a stool culture, ask-
ing patients about food hygiene or prevention
of foodborne illness. The questionnaire was

administered in English.

Reliability: Test-retest reliability was con-
ducted by Alpha (Cronbach’s) test reliability
for internal consistency and equaled 0.741.
Test reliability was applied on a pilot of 15
public and private primary health care phy-
sicians before the study. 10% of the total
sample of 13 physicians was rounded to 15
physicians, and these had all been adminis-

tered with this questionnaire for the purpose

Data Analysis: The data analysis was carried
out by using SPSS (Version 16.0, SPSS Inc.
Chicago, IL, USA). Frequency tables were
used to describe the diagnostic practices of
Foodborne illness among the public and pri-
vate primary health care physicians. Quali-
tative data was summarized in percentages
and non-parametric tests of significance (Chi
square test) were applied to nominal scales.
Pearson Correlation between two variables
was applied. The p-value was two-tailed and

statistical significance was set at <0.05.
Scoring system for practice:

There were twenty questions scored; ‘1’ & ‘0’
for right and wrong answers respectively. The
total scores ranged from 0 to 17. Each score
was divided into three categories Inadequate
Practice (<6), Adequate Practice (6-11) and
Good Practice (12-17).

of validation.
Results:
Table 1: Demographics for study participants (n=125)
Age 25-34 18 (14.4%)
35-44 52 (41.6%)
45-54 42 (33.6%)
>54 13 (10.4 %)
Gender Male 86 (68.8%)
Female 39 (31.2%)
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Which of the following best describes

your area of specialty?

Emergency medicine
Family medicine
Internal medicine

Pediatric medicine

20 (16.0%)
44 (35.2%)
17 (13.6%)
23 (18.4 %)

OB/GYN 06 (4.8%)
Others 15 (12.0%)
What is the primary setting of your Public hospital 62 (49.6%)

practice?

Private hospital

63 (50.4%)

How long have you been practicing <5 Years 29 (23.2%)
your specialty? 6-10 Years 38 (30.4%)
11-15 Years 30 (24.0%)
>15 Years 28 (22.4 %)
On average, how many patients do you | 1-10 06 (4.8%)
see per week? 11-25 17 (13.6%)
26-50 21 (16.8%)
51-75 13 (10.4 %)
>75 68 (54.4 %)
Each week, approximately how many 1-5 68 (54.4%)
patients with a foodborne illness do you | 6-20 40 (32.0%)
treat? 21-50 13 (10.4%)
51-100 01 (0.8%)
>100 03 (2.4 %)

Table 2: Physicians’ responses for questionnaire regarding diagnostic practices about
food borne illness (n=125)

Would you ask the history of eating when you make a

diagnosis?

Always 74 (59.2%)
Sometimes 40 (32.0%)
Rarely 08 (6.4%)
Never 03 (2.4 %)

A 40-year-old male presents with a 3-day history of
diarrhea, fever, anorexia, and malaise. There is no history
of bloody stools, and the patient is not significantly
dehydrated. His symptoms are gradually improving. His
occupation is listed as ‘chef.” After addressing his clinical

He may return to work if he
observes strict hand hygiene
He should stay home from
work until his employer gives
him approval to return

concerns, what recommendation would you make to him? | He should stay home from work

until diarrhea has completely
resolved
None of the above

46 (36.8%)

13 (10.4%)

54 (43.2%)

12 (9.6 %)
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Do you order a stool culture when you diagnose a

suspected case?

Always
Sometimes
Rarely
Never

19 (15.2%)
61 (48.8%)
31 (24.8%)
14 (11.2 %)

Campylobacter

Clostridium difficile

E. coli O157; H7

Gardia lambila

Listeria

Norovirus

Rotavirus

Salmonella

Shigella

Vibro

Yersina

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

47 (37.6%)
25 (20.0%)
53 (42.4%)

46 (36.8%)
14 (11.2%)
65 (52.0%)

73 (58.4%)
17 (13.6%)
35 (28.0%)

36 (28.8%)
26 (20.8%)
63 (50.4%)

38 (30.4%)
28 (22.4%)
59 (47.2%)

14 (11.2%)
29 (23.2%)
82 (65.6%)

32 (25.6%)
21 (16.8%)
72 (57.6%)

63 (50.4%)
13 (10.4%)
49 (39.2%)

67 (53.6%)
08 (6.4%)
50 (40.0%)

34 (27.2%)
21 (16.8%)
70 (56.0%)

21 (16.8%)
29 (23.2%)
75 (60.0%)
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State the reason for not ordering the stool culture.

Diagnosis is clear
Symptoms are slight
Patients are not willing to
cooperate

69 (55.2%)
23 (18.4%)
25 (20.0%)

high cost 05 (4.0 %)
Others 03 (2.4 %)
Do you prescribe antibiotics without ordering a stool Always 33 (26.4%)
culture? Sometimes 47 (37.6%)
Rarely 27 (21.6%)
Never 18 (14.4 %)
How often do your patients ask you about food safety or | Always 31 (24.8%)
prevention of foodborne illness? Sometimes 57 (45.6%)
Rarely 37 (29.6%)
Never 0 (0.0 %)
Does anyone in your health center provide information Yes 52 (41.6%)
on foodborne illness or prevention of foodborne illness to | No 73 (58.4%)
your patients?
Who provides foodborne illness prevention information Yourself (physician) 92 (73.6%)

to your patients? Nurse or Nurse-practitioner 08 (6.4%)
Dietician or Nutritionist 11 (8.8%)
Other 01 (0.8 %)
Not sure 13 (10.4 %)

How is information about foodborne illness provided to Verbally, with an extensive 40 (32.0%)

your patients?

discussion)

Verbally, with a brief discussion
Brochure/Patient fact sheet
Poster in office / waiting room
other self-help materials

67 (53.6%)
13 (10.4%)
02 (1.6 %)
03 (2.4 %)

Table 3: Distribution of physicians according to diagnostic practices about food borne
illness (n=125)

Food Borne Illness

Practice Score

Total (Percentage)

Inadequate Practice (<6)

55 (44%)

Adequate Practice (6-11)

61 (48.8%)

Good Practice (12-17)

09 (7.2%)

Table 4: Correlation between the diagnostic practice of physicians about food borne
illness and general demographic variables (n = 125)

Practice Score Total P Value
Inadequate Adequate Good (Percent)
Age 25-34 04 (3.20%) 11 (8.80%) 03 (2.40%) 18 (14.40%) | <0.001*
35-44 28 (22.40%) 22 (17.60%) 02 (1.60%) 52 (41.60%)
45-54 16 (12.80%) 22 (17.60%) 04 (3.20%) 42 (33.60%)
>54 07 (5.60%) 06 (4.80%) 0 (0.00%) 13 (10.40%)
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Gender Male 39 (31.20%) 41 (32.80%) 06 (4.80%) 86 (68.80%) | 0.037*
Female | 16 (12.80%) 20 (16.0%) 03 (2.40%) 39 (31.20%)
Area of EM 04 (3.20%) 14 (11.20%) 02 (1.60%) 20 (16.0%) | <0.001*
Specialty | FM 23 (18.40%) 15 (12.0%) 06 (4.80%) 44 (35.20%)
M 08 (6.40%) 08 (6.40%) 01 (0.80%) 17 (13.60%)
PM 11 (8.80%) 12 (9.60%) 0 (0.00%) 23 (18.40%)
OB/GYN | 02 (1.60%) 04 (3.20%) 0 (0.00%) 06 (4.80%)
Others 07 (5.60%) 08 (6.40%) 0 (0.00%) 15 (12.0%)
Settings Public 23 (18.40%) 34 (27.20%) 05 (4.0%) 62 (49.60%) | 0.291
hospital
Private 32 (25.60%) | 27 (21.60%) 04 (3.20%) | 63 (50.40%)
hospital
Years of <5 Years | 09 (7.20%) 12 (9.60%) 08 (6.40%) 29 (23.20%) | <0.001*
Practice 6-10 23 (18.40%) | 14 (11.20%) 01 (0.80%) 38 (30.40%)
11-15 15 (12.0%) 15 (12.0%) 0 (0.00%) 30 (24.0%)
>15 08 (6.40%) 20 (16.0%) 0 (0.00%) 28 (22.40%)
Patients 1-10 03 (2.40%) 03 (2.40%) 0 (0.00%) 06 (4.80%) | <0.001*
seen per 11-25 03 (2.40%) 11 (8.80%) 03 (2.40%) 17 (13.60%)
week 26-50 09 (7.20%) 10 (8.0%) 02 (1.60%) 21 (16.80%)
51-75 08 (6.40%) 05 (4.0%) 0 (0.00%) 13 (10.40%)
>75 32 (25.60%) 32 (25.60%) 04 (3.20%) 68 (54.4%)
Patients 1-5 36 (28.80%) 27 (21.60%) 05 (4.0%) 68 (54.40%) | <0.001*
with Food | 6-20 14 (11.20%) 22 (17.60%) 04 (3.20%) | 40 (32.0%)
borne 21-50 01 (0.80%) 12 (9.60%) 0 (0.00%) 13 (10.40%)
illness 51-100 01 (0.80%) 0 (0.00%) 0 (0.00%) 01 (0.80%)
seen and >100 03(2.40%) 0 (0.00%) 0 (0.00%) 03 (2.40%)
treated per
week

*P<0.05, Statistically Significant

One hundred and twenty-five physicians from
the selected 30 public and private primary
health care centers participated in this study.
Table 1 shows the demographic characteris-
tics of the physicians. 41.6% of physicians
were 35 to 44 years of age, and 33.6% of them
belong to 45 to 54 years of age. 69% of the
primary health care physicians were males.
35.2% of the physicians were practicing fam-

ily medicine. 30.4% of the physicians in have

been practicing for 6 to 10 years.

Physicians’ responses to the questionnaire re-
garding the diagnostic practices of Foodborne
illness are presented in Table 2. 59.2% of the
physicians from both public and private pri-
mary health care centers reported that they
always ask about the history of eating while
making a diagnosis. 15.2% of the physicians
from both public and private primary health

Assessing Physicians’ Diagnostic Practices on Foodborne Illnesses in Saudi Arabia: A Cross Sectional Study



Majmaah Journal of Health Sciences ,Vol. 7, Issue 3, September - 2019, Muharram - 1441

care centers ordered the stool culture test dur-
ing diagnosis of the suspected cases. Half of
the physicians, from both public and private
primary health care centers, were unsure
about ordering stool cultures for diagnosing
the Gardia lambila pathogens. 30.4% of the
physicians from both public and private pri-
mary health care centers ordered routine stool
cultures for diagnosing Listeria. 65.6% and
57.6% of physicians from both public and pri-
vate primary health care centers were unsure
about ordering stool cultures for diagnosing
the Norovirus and the Rotavirus respectively.
55.2% of the physicians from both public and
private primary health care centers stated that
the reason for not ordering the stool culture
test as a diagnosis was clear. 37.6% of physi-
cians, from both public and private primary
health care centers, sometimes prescribed
antibiotics without ordering the stool culture
test. 45.6% of physicians from both public and
private primary health care centers reported
that the patients sometimes asked about food

hygiene or prevention of foodborne illness.

Table 3 shows the distribution of physicians
according to diagnostic practices about
Foodborne illness. Only 7.2 % physicians
from both public and private primary health
care centers have good practice skills, in
terms of the diagnosis of Foodborne diseases,
49% of physicians have ‘adequate’ practice

skills for diagnosing Foodborne illness.

The correlation between diagnostic practice
of physicians about Foodborne illness and

general demographic variables is described in

Table 4. The most important finding of this
study is that the diagnostic practices related
to Foodborne diseases do not vary between
the public and private primary health care
centers. A positive significant association
was established between the practice score of
physicians regarding Foodborne diseases and
several general demographic characteristics
such as age (p<0.001), gender (p=0.037), area
of speciality (p<0.001), number of years of
practice (p<0.001), the number of patients per
week (p<0.001), and number of patients with

Foodborne illness in a week (p<<0.001).
Discussion

This study was conducted in the fifteen
public and private primary health centers in
Abha, Kingdom of Saudi Arabia. Overall,
one hundred and twenty-five physicians from
both the public and private primary health

care centers participated in this survey.

Almost half of primary health care physicians
in both the public and private sectors in the
current study usually ordered the stool culture
test for suspected cases, much higher than in
the study conducted by Paula Clogher et al in
the United States. Their study found that only
10% of physicians regularly ordered the stool

culture test ')

Likewise, a study carried out by Lyn James
et al. reported that approximately 67%
of physicians believed that species like
Salmonella, Shigella and Campylobacter
were often ordered for a routine stool culture

without special request from their health
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center laboratory. This is similar to the results
of the present study. However, the physicians
in the above-mentioned study were unsure
about the routine stool culture for Gardia
lambila, Norovirus and Rotavirus which was
also in accordance with the results of the

current study !

37.6% of physicians from both the public
and private primary health care centers in the
study, prescribed antibiotics without ordering
the stool culture test at times. Similarly, the
study carried out by Carpenter et al found
that around 90% of the cases of antimicrobial
infections were given antibiotics without the
results of the stool culture test, which is much

higher than the results of the current study 3.

Embrical antibiotics such as fluoroquinolone,
trimethoprim or sulfamethoxazole is generally
recommended for the suspected cases of
Foodborne illness if the patient is febrile and
symptoms are persistent for more than one
week and the choice of therapy depends on
the pathogens that should be identified by a
stool culture test. The drug resistance is often
reported in the case of Foodborne diseases
which is a consequence of inappropriate use

of antibiotics ['4l.

Despite its effectiveness in treating the
dehydration many physicians are unwilling
to prescribe oral rehydration therapy which
is highly recommended by the World Health
Organization, the American Academy of
pediatrics and the center for disease control
and prevention for treating mild and moderate

dehydration especially among infants and

children. Oral rehydration therapy has also
proven to be effective against dehydration

among patients of all ages [,

Several studies proved that probiotics can
be used to improve the diarrheal symptoms
among the patients with irritable bowel

161 " antibiotic- associated diarrhea

syndrome !
among children ?7, infectious diarrhea among
infants and children ['”! . The physicians in the
study were the primary source of information
regarding the Foodborne illness in the present
study. A study conducted by Hiddink GJ et al
(181 pointed out that dicticians were the primary
source of information related to Foodborne
diseases, which contrasts with the results of

this study.

The results of this study showed that about
49% of the primary health care physicians
had adequate practice which is comparatively
less to that reported in the study conducted
by AlAteeq in the Kingdom of Saudi Arabia,
where 64% of primary health care physicians

had favorable practices ') .

The results of this study proved that practice
varies according to the age of the physicians,
which is also supported by a similar study that
revealed tenured physicians in Saudi Arabia
showed more favorable clinical practice when
compared to younger primary health care

physicians [,

A study conducted in Riyadh among primary
health care physicians by Al-Amri et al, found
that the level of clinical practice differed

based on the area of speciality. The above-
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mentioned study reported that physicians
with a family medicine speciality had better
clinical practice in comparison to the other
areas of speciality, which is similar to the

results of the current study *!*

The current study showed that the level of
practice varied according to the number
of years of experience among the primary
health care physicians. This strong positive
association was established between the years
of experience and the level of practice in a
study carried out by Al-Amri et al 2! and
AlAteeq " in the Kingdom of Saudi Arabia,
which is in concurrence with the present

study.

Conclusion

The diagnostic practice level among public
and private primary health care physicians
about Foodborne diseases is not satisfactory.
The study established a statistically positive
correlation between the level of practice and
the age, gender, area of speciality, number of
years of experience and the number of patients
per week. It is evident from this research
that more experienced primary health care
physicians had good clinical practice, so
there is a need for a training program for the
younger physicians working at primary health
care centers, regarding the diagnosis and
management of food borne diseases.

The study also showed that there were no
differences in the diagnostic practices in
Foodborne illnesses between the public and

private primary health care centers. There is a

need for having transparent and much clearer
procedures for the diagnosis and management

of Foodborne diseases in both of these sectors.
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Abstract:

Background: Zika virus (ZIKV), a flavivirus transmit-
ted by Aedes species mosquitoes, was first identified in
the Zika Forest in Uganda in 1947. There is a Saudi
concern about Zika, and the Saudi health authority is
trying to do their best to prevent any outbreak con-
sidering that people’ precautions that are taken based
always on their knowledge toward infectious diseases.
Aim: To assess the level of knowledge and attitudes
towards Zika virus (ZIKV) and its prevention among
Health Colleges’ students at Qassim University (QU),
Saudi Arabia. In addition, to identify factors associated
with level of knowledge regarding ZIK'V.

Methods: A stratified random sample of 343 students
(male and female) participated in a cross-sectional
study. The questionnaire consisted of 46 questions as-
sessing the knowledge, attitudes, and prevention prac-
tices regarding ZIK'V.

Results: Mean age of participants was 22 years old
(SD + 1.6) and the internet was the commonest source
of information. Overall, most participants had poor
knowledge regarding ZIKV (n =274, 79.9%) and posi-
tive attitude (n= 294, 85.7%) regarding learning more
about ZIKV. In terms of prevention practices, more
than half of participants (n=191, 54.7%) confirmed us-
ing mosquito nets to prevent mosquito bites. Statisti-
cally significant differences were detected between
participants’ level of knowledge and their age

(p <0.037), colleges (p < 0.039), academic level

(p <0.001), and residence area (p < 0.001).
Conclusion: Findings revealed the lacuna of knowl-
edge of participants regarding ZIKV. This finding
arises the need for implementing ZIKA Virus health
education program for university students.

Keywords: Zika virus, viral infections, knowledge,
attitudes, prevention.
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Introduction

Recently, there were series of emerging in-
fectious diseases worldwide and ZIKV is the
last in this series of several outbreaks.!!! ZIKV
was discovered first in 1947 in monkeys, and
then in humans in Uganda.l”! In 2016, the Sin-
gapore Ministry of Health reported a cluster
of new infections related to ZIKV.B! In March
2017, the World Health Organization (WHO)
reported that 84 countries found evidence of
mosquito-borne transmission of ZIKV, while
61 countries reported human ZIKV cases.!
ZIKV is a vector-borne disease transmitted
by a biting mosquito of the Aedes species in
the daytime, predominantly Aedesaegypti,*!
which has recently caused epidemics in many
Latin American countries. However, during
the outbreak, it was discovered that ZIKV
infection is linked to adverse pregnancies
and birth defects, notably microcephaly and
other serious brain anomalies.l! Nonvec-
tor borne transmission is through direct hu-
man to human transmission (i.e., sexual con-
tact, breastfeeding, or contaminated blood
transfusion);moreover, the infected mother
can pass ZIKV to her fetus during pregnan-
cy by RNA.I'M ZIKV infection tends to be
mild, self-limited, and asymptomatic in ap-
proximately 80% of cases.[’!') Symptomatic
ZIKV infection is also usually mild with the
main manifestations of low grade fever, fa-
tigue, headache, and conjunctivitis.['?! ZIKV
can cause severe neurological complications,
including acute myelitis, meningitis, Guillain-
Barré syndrome or encephalitis.['*'%! Vaccines

are not yet available, while protection against

mosquito bites, control of vector and reduc-
tion of sexual transmission are confirmed to
prevent spread of the virus.[''® Recently, a
pharmaceutical company in India claimed to
manufacture a vaccine, such that clinical tri-
als would soon be initiated.!"”?'Y WHO has de-
clared ZIKV to be a Public Health Emergency
of International Concern (PHEIC). Since this
declaration, guidelines for testing and clinical
management of ZIKV disease and associated
complications have been issued by the WHO
and the US Centers for Disease Control and
Prevention (CDC).”?** Many studies were
done around the world about knowledge, and
attitudes regarding ZIKV among university
students; one study done at a public univer-
sity, USA among 613 undergraduate students,
showed that most students (88.1%) had some
basic knowledge of Zika virus.** Another
study from university in Cebu city, Philip-
pines revealed a moderate knowledge among
university students regarding Zika virus.'*! In
Saudi Arabia, a large-scale survey on medical
students of King Abdullaziz University, Jed-
dah revealed that 77.5% of the participants
had poor knowledge, 15% obtained fair level
and 7.5% had satisfactory level of knowledge
about ZIK V.

In Saudi Arabia, the situation is complicated;
The Kingdom of Saudi Arabia (KSA) hosts
one of the largest annual mass gatherings in
the world; around 7 million Muslims come
for religious tourism (Umrah and Hajj annu-
ally), and thousands come from Latin Amer-
ica, where ZIKV is prevalent.?’?!] There is
a high health alert in KSA concerning the
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ZIKV infection; after a large outbreak of den-
gue in 2009 in Mecca, the Saudi Ministry of
Health distributed pamphlets on ZIKV and its
preventive measures to increase awareness of
people.?*3% While Saudi Arabia has advanced
surveillance and serological testing, and a so-
phisticated epidemiology work force, the first
responding health teams and facilities are yet
to be formally educated in detecting and re-
porting ZIKV infection. Without comprehen-
sive public health initiatives and aggressive
education campaigns, the potential for un-
reported cases in KSA remains high. Health
Colleges’ students, as future practitioners,
should have sufficient information regarding
ZIKV. Thus, it is important for future health-
care teams to have sufficient knowledge
in their own clinical settings. The present
study aims to assess the level of knowledge
and attitudes towards ZIKV and its preven-
tion among Health Colleges’ students at QU,
Saudi Arabia. In addition, to identify factors
associated with level of knowledge regarding
ZIKV.

Methods
Design and setting

A cross-sectional study using a self-adminis-
tered questionnaire took place between Sep-
tember and October 2018 among students at

Qassim University.
Study sample

Participants were recruited from the Health
Colleges: Medicine, Nursing, Applied Medi-
cal Sciences, Pharmacy, and Dentistry. All

colleges at university were represented, while
the sample was calculated statistically; 10%
of students from each college were included
according to the number of students in each
college. Eligibility criteria for students were
as follows: (1) enrolled as an undergraduate
student in one of the health colleges, (2) Af-
filiated as a sophomore, junior, or senior in
academic level, and (3) signing the consent
form for participation. A total of 343 students
(Male and Female) were included by strati-
fied random sampling method based on their

academic level and college at the university.
Structure questionnaire

Based on a review of the literature 731 an
initial draft of the questionnaire was devel-
oped and content validity was assessed by a
panel of academic staff members who are ex-
perts in survey research (n=4)2. The drafted
version of the questionnaire was reviewed by
experts who suggested changes to improve its
relevance. After that, a pilot study (pretest)
was performed with 20 students to determine
test-retest reliability. In addition, Cronbach’s
alpha (a measure of internal consistency reli-
ability) **) was used for knowledge, attitudes,
and prevention practice sections, which were
0.86, 0.79, and 0.76, respectively. The re-
spondents were asked for feedback on diffi-
culty and clarity of the questions. Based on
the given responses, a few modifications were
made to improve the clarity of the question-
naire. The final version included four major
sections: the first section composed of 8 ques-

tions covering socio-demographic data and
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participant characteristics (age, gender, col-
lege, residential area, academic level, moth-
er’s education, father’s education, and their
source of information regarding ZIKV). The
second section assessed participants’ knowl-
edge related to ZIKV, which consisted of 28
items focused on whether there are cases of
ZIKV in Saudi Arabia, population groups at
risk for it, routes of transmission, and incu-
bation period. In addition to statements re-
lated to symptoms, treatment, complications
and availability of a vaccine against ZIKV. as
other dangerous infectious diseases emerging
in the KSA were known as Middle East Re-
spiratory Syndrome (MERS). The third sec-
tion focused on participant attitudes to ZIK'V,
based on 16 statements, answered with a
3-point Likert-scale “agree, I don’t know and
disagree”. The fourth section concerned self-
reported prevention practices against ZIKV;
it consisted of six multiple choice questions
(MCQs) focused on the availability for ZIKV
prevention, as well as who was responsible
for ZIKV prevention, what action should be
taken to prevent mosquito bites, attitudes to-
ward travelling to a country where ZIKV is
found, preventive measures to protect people,
and the reason to refraining from precautions

to prevent ZIKV infection.
Data collection

Data collection was carried out by distrib-
uting the questionnaires in the presence of
the class teacher. Only students who offered
complete responses to questionnaire items

were included in the statistical analysis to en-

sure data quality. Collected data were coded,
reviewed, and entered the SPSS software
program for analysis (versionl6; SPSS Inc,
Chicago, IL, USA). Frequency and percent-
ages were calculated by descriptive analy-
ses. A scoring system was used as follows:
for knowledge (28 items), a score of “1” for
the correct answer and “0” for the incorrect
answer or “don’t know the answer.” The to-
tal knowledge score ranged from 0 to 28 and
was categorized into satisfactory knowledge,
which defined as correct answers to > 2 1items
(>75% of the total score), fair knowledge was
14-21items (50-75% of the total score), and
poor knowledge <14 items (<50% of the total
score) P4 A result with a p-value < 0.05 was

considered statistically significant.
Ethical considerations

The research protocol was approved by the
Deanship of Scientific Research and ethical
approval was obtained from the Research
Ethics Committee of the nursing research
center at Qassim University. Informed con-
sent was obtained from all participants after
given a cover letter with a detailed description
of the study. Participants were informed re-
garding voluntary participation, privacy and

confidentiality of data.

Results
Socio-demographic characteristics

Of 420 students approached, 368 responded
to the survey, with a response rate of 87.6%.
However, 25 questionnaires were excluded

due to non-commitment during completing
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199) of fathers. The main source of knowl-

edge regarding Zika virus was the Internet,

the survey to the instructions. The final statis-
tical analysis included 343 surveys, with 289
females (84.3%) and a mean age of 22 years.  followed by TV, the university and interper-
Most parents had a university degree or high-

er: 63.3% (n=217) of mothers and 58% (n=

sonal (Table 1).

Table 1: Socio-demographic characteristics of the participants

Characteristics Descriptive statistics

Overall sample, n (%)

343 (100%)

Age Median (Range) 22 (20-25)
Mean (SD) 22(1.6)
Gender, n (%) Male 54 (15.7%)
Female 289 (84.3%)
College, n (%) Medicine 65 (19%)
Nursing 115(33.5%)
Pharmacy 47(13.7%)
Dentistry 69 (20.1%)
AMS 47 (13.7%)
Academic level, n (%) Senior 183 (53.4%)
Junior 117(34.1%)
Sophomore 43(12.5%)
*Residence n (%) Rural 6 (1.7%)
Urban 336 (98%)

Mother education

Elementary school
Preparatory school
Secondary school

University and higher

43 (12.5%)
26 (7.6%)
57 (16.6%)

217 (63.3%)

Father education

Elementary school
Preparatory school
Secondary school

University and higher

31(9.1%)
22 (6.4%)
91(26.5%)

199 (58%)
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Internet
University
Newspaper
Posters
Source of Zika information
TV

Healthcare professional

Interpersonal

Others

273 (79.5%)
91(26.5%)
27 (7.9%)
31 (9.1%)
111(32.4%)
64 (18.7%)
69(20.1%)

25 (7.3%)

Knowledge

Figure (1) illustrated students’ knowledge re-
garding ZIKV’s symptomatology; more than
two-thirds of respondents (72%) correctly
identified fever as an associated symptom,
and many respondents succeeded in identify-

ing significant symptoms, such as skin rash

Don't know

Nausea and vomiting 22(6.4%)
Muscle pain 24(7%)
Coughing 38(11%)
Headache 55(16%)
Joint pain
Bloody diarrhea
Conjunctivitis
Skin rash

Fever

64(18.7%)

70(20.5%)

(42%) and conjunctivitis (39%), while around
one-fifth (20.5%) incorrectly selected bloody
diarrhea as a symptom of ZIK'V. Furthermore,

nearly half the participants (47%) were com-

pletely unaware of the significant symptoms
of ZIKV and preferred the statement “I don’t
“‘know

161(47%)

133(39%)

144(42%)

247 (72%)

0 10 20

30 40 50 60 70 80

Figure 1. Participants’ knowledge of symptoms/signs of ZIKV (%)
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It is apparent from Table 2 that more than half
the participants (51.3%) correctly recognized
that infected mosquito bites and sexual rela-
tion with an affected person (53.1%) were
among the modes of ZIKV transmission.
However, only 9.6% of them correctly identi-
fied the usual incubation period of ZIKV, and
less than a quarter (23.9%) knew that ZIKV

could be transmitted through vertical routes,

from an infected pregnant woman to her baby.
Less than a quarter of participants (24.2%)
identified there was no approved ZIKV vac-
cination until recently. Table 2 shows that the
largest percentage of correct answers among
participants (81.9%) was related to the most
dangerous infectious disease emerging in
Saudi Arabia, which is MERS.

Table 2. Knowledge of item frequencies regarding Zika among Health
Colleges’ students (n=343)

No. of correct
Statement Correct responses
response %)

Knowledge score (Min-max) (0-28)

1. There are cases of Zika infection in Saudi Arabia False 65 (19.0)
2. Person can be infected with Zika through coughing and sneezing (n=340) False 174 (50.7)
3. Person can be infected with Zika by eating contaminated food (341) False 123 (35.9)
4. Pregnant mother with a ZIk V can transmit it to her fetus True 82 (23.9)
5. ZIKV can be transmitted to a woman through sexual relation with her True 182 (53.1)

affected husband

6. The usual incubation period of ZIKV ranged from 3—12 days. (n=333) True 32 (9.6)
7. Zika disease is mild in adults True 159 (46.4)
8. If a pregnant woman has Zika, her baby is at risk of microcephaly True 144 (42.0)
9. ZIkV is thought to cause GuillainBarré syndrome True 75 (21.9)
10. There is an approved Zika vaccination False 83 (24.2)
11. A person can get ZIkV from infected mosquitoes True 176 (51.3)
12. There is currently no cure for ZIKV True 132 (38.5)
13. The most common treatment for ZIKV is antibiotics False 191 (55.7)
14. The most dangerous infectious disease in KSA nowadays (Corona) True 281 (81.9)

Attitudes

The attitudes of Health Colleges’ students
towards ZIKV are presented in Table 3, with
more than half of participants (53.9%) had
positive attitude toward statement “ popu-
lation all over the world could control the
ZIKV epidemic” and about two third of them

(70.5%) also had positive attitude regarding
statement that vaccination for ZIKV was very
important. Nearly two-thirds of Health Col-
leges’ students (68.8%) positively responded
to the statement “ZIKV is a deadly infectious
disease, while more than half of participants
(58.9%) had positive attitude toward state-
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ment “Saudi residents are at risk of contracting
ZIKV”. A highly positively attitude (85.7%)
of students were detected regarding the inter-
est in learning more about ZIKV. The same
table showed a negative attitude of more than
half of participants (n=174, 50.7%), (n=185 ,
54.8%) (n=186, 54.2%) toward “The spread

of ZIKV makes me worried about my fam-

9 ¢

ily”,
infectious disease specialist” and “The best

Zika patients need to be treated by an

way to prevent Zika infection is to protect

against mosquito bites” respectively.

Table 3. Response of the Health colleges’ students of Qassim University

to attitude questionnaire on ZIKV

Positive Negative
No. Questionnaire statements Attitude Attitude
n (%) n (%)
1 I am confident that the world’s population can control ZIKV epidemic | 185 (53.9%) | 158 (46.1%)
2 Zika’s infection is a deadly infectious disease 236 (68.8%) | 107 (31.2%)
3 Saudi residents are at risk of contracting ZIKV 202 (58.9%) | 141 (41.1%)
4 I think the vaccination for Zika is very important 242 (70.5%) | 101(29.5%)
5 I am interested in learning more about Zika’s disease 294 (85.7%) |49 (14.3)
6 I have a bad feeling about ZIKV 175 (51%) 168 (49.0%)
7 The spread of ZIkV makes me worried about my family 169 (49.3%) | 174 (50.7%)
All pregnant women should be examined to make sure they do not get
8 . 212 (61.8%) | 131 (38.2%)
Zika
9 Zika disease can spread easily in Saudi Arabia 308 (89.8%) |35 (10.2%)
10 I think it is dangerous to travel to Zika’s countries 226 (65.9%) | 117 (34.1%)
11 There is no possibility of Zika happening in KSA 329 (95.9%) | 14 (4.1%)
Zika patients should be treated in isolation because it is a very conta-
12 . . 315 (91.8%) |28 (8.2%)
gious disease
13 Zika patients need to be treated by an infectious disease specialist 155 (45.2%) | 188 (54.8%)
The best way to prevent Zika infection is to protect against mosquito
14 . 157 (45.8%) | 186 (54.2%)
bites
The government should prohibit foreigners from entering Saudi Ara-
15 . o 183 (53.4%) | 160 (46.6%)
bia if they have symptoms of Zika disease
Zika disease is a burden on health systems in the countries where it
16 d 282 (82.2%) |61 (17.8%)
spreads

Prevention practices

Regarding prevention practices, as shown in
figure 2, most participants (81%) confirmed
that ZIKV can be prevented and regarding
the responsibility of Zika’ prevention, around
half of participants (50.4%) emphasized indi-

vidual responsibility in preventing Zika infec-

tion; alternatively, 46.9% saw health workers
as responsible for ZIKV prevention. Consid-
ering the preventive measures that should be
taken, more than half of participants (55.7%)
confirmed using mosquito nets and 46.1%
preferred using mosquito repellent to prevent
mosquito bites (figure 3).
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Figure 2: Participants’ information about whose responsibility
to prevent ZIKY
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Figure 3: Participants® information about action should be
taken fo prevent mosquito bites

® [Used mosquito net at night
® Used mosquito repellent
= Wom covering clothing

®Pul screens on windows or
doors

Figure 4: Participants” information about why they have not
taken any action to prevent their community from getting Zika

28.3%

As regards to actions taken to protect the com-
munity from ZIKV, most students (92.1%)
took no action with 90.1% justifying this as
their community not being at risk (figure 4).
Table 4 showed that the participants’ level
of knowledge regarding Zika revealed that
79.9% had poor knowledge, 13.4% had a fair
level of knowledge, and 6.7% had a satisfac-
tory level of knowledge. The same table il-
lustrated that 72.2% of participants 21 years
and over compared to 95.6% of younger
participants (less than 21 years), having ob-
tained poor ZIKV knowledge scores, which
rendered this difference statistically signifi-
cant (p< 0.037). Gender difference regarding
Zika knowledge was statistically insignificant
among participants (p<0.132), where 83.3%
of males compared to 79.2% of females hav-
ing poor ZIKV knowledge. The same table
revealed that the percentage of those with fair
and satisfactory knowledge scores increased
with advancing academic level, with a highly
statistically significant difference detected (p
< 0.000). In addition, the ZIKV knowledge

%

e
S —— - S —

2485%

score differentiated significantly among par-

My .-.D;DH“ think T '.I;rc\;nmlg;:. .'m[“):m'l th .-.fi\n'\ h_\\::\--l--;:;;~l1'| have . . . . .
community | Zikaia | ZKa B0t | preventaive | accessta | imeo ke ticipants regarding their colleges and residen-
[aNe | 3w v T [ [ & tial area; (p <0.039), (p <0.001), respectively.

Table 4. Factors associated with participants’ level of knowledge

Level of knowledge
Fair & Satisfac- Poor
Variables Characteristics n (%) tory (n =274, P-value
(n =69, 20.1%) 79.9%)
n (%) n (%)
Mean +SD 22 +1.6
Age group <21 yrs 113 (32.9) 5(4.4) 108 (95.6) 0.037
>21 yrs 230 (67.1) 64 (27.8) 166 (72.2)
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Male 54 (15.7%) 9 (16.7) 45 (83.3)
Gender 0.132
Female 289 (84.3%) 60 (20.8) 229 (79.2)
Medicine 65 (19%) 19 (29.2) 46 (70.8)
Nursing 115 (33.5%) 8(7.0) 107 (93.0)
College, n (%) Pharmacy 47 (13.7%) 10 (21.3) 37 (78.7) 0.039
Dentistry 69 (20.1%) 23 (33.3) 46 (66.7)
AMS 47 (13.7%) 9 (19.1) 38 (80.9)
Senior 183 (53.4%) 51(27.9) 132 (72.1)
Academic level Junior 117 (34.1%) 18 (15.4) 99 (84.6) <0.001
Sophomore 43 (12.5%) 0 (0.0) 43 (100)
. Rural 6 (1.7%) 0(0.0) 6 (100)
*Residence n (%) <0.001
Urban 336 (98%) 69 (20.5) 267 (79.5)

One was missing*

Discussion

Based on the declaration of WHO that ZIKV
is a public health emergency of international
concern,™! it becomes important for health-
care personnel to constantly update their
knowledge regarding ZIKV infection. Ac-
cording to the current results, most partici-
pants at all health colleges had been informed
regarding ZIKA from the Internet. Although
it is recently the most common source of in-
formation, especially for young adults, but
they must be sure that these websites can be
trusted and have complete knowledge. This
is in accordance with a variety of previous
studies, ***! which also reported that most
of their respondents gained their knowledge
from Internet and social media. Our findings
exhibit knowledge gap among Health Colleg-
es’ students regarding Zika, which is similar
to surveys conducted among undergraduate
students at George Mason University in the
USA.B4This is similar among university stu-
dents in Saudi Arabia®® and doctors in Indo-

nesia.[”¥! Another concern is participants’ false

understanding regarding the availability of
approved vaccines and the presence of a cure
for ZIKV disease. This supports how simi-
lar results had been published in a previous
study.*”) Approximately half of participants
know that a mosquito bite is the most com-
mon mode of ZIKV transmission, but only
9.6% 1identified the incubation period. This
discrepancy coincides with previous studies
for medical students (n=426) in Jeddah, Sau-
di Arabia,*” while better results were noted
in healthcare students in a study conducted
in four cities in Colombia (2015). Almost
all participants knew the mode of transmis-
sion and incubation period; this dissimilarity
is clear if it i1s known that those in Colombia
attended a ZIKV symposium beforehand the
study.!*"!

Concerning the students’ attitudes, more than
half of participants were confident that the
world’s population could control the ZIKV
epidemic and the majority of participants were
interested in learning more regarding ZIKV

disease, where results are in accord with pre-
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vious researches.*>* One notable finding of
the present study is the lack of participants’
knowledge, yet the majority of participants
avoided travelling to a country where ZIKV
was found and more than half of them con-
firmed the use of mosquito netting as a mea-
sure to prevent mosquito bites; this exhibits
better participant prevention practices, which
is in accordance with a previous study report-
ing in sufficient evidence to correlate knowl-
edge with improved practices.*” Therefore,
further studies should assess the link between
knowledge and participant practices regard-

ing ZIKV prevention.
Limitations of the study:

The present study has certain limitations,
in which potential areas uncover the be-
liefs of Health Colleges’ students at QU to-
ward ZIKV disease, and students’ knowledge
and attitudes from non-health colleges. Larg-
er studies would comprehend students and
the public in the KSA. Interventional studies,
particularly educated ones, would increase
student knowledge and that of the public on
ZIKV infection. Another limitation is that all
information in this study was self-reported
and that any bias was due to having socially
desirable attitudes. Follow-up studies, with
knowledge and preventive measures, are vi-
tal to evaluate the effectiveness of these mea-
sures. There is a need to develop precaution
strategies toward ZIKV, particularly in the
KSA and the existence of large numbers of

religious tourism during Hajj and Umrah.

Conclusion

In conclusion, findings revealed a lack of
knowledge regarding ZIKV among Health
Colleges’ students at QU, but positive at-
titudes on learning more regarding ZIKV.
Therefore, there is a greater need for imple-
menting a Zika symposium for university stu-
dents, focused on arousing greater knowledge
regarding the disease. Our study findings are
useful for policy makers at QU, as well as
other health professionals for planning, im-
plementing, and evaluating Zika awareness

programs.
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Abstract

Background: FElectronic cigarettes (e-cigarettes)
are new form of nicotine products that has become
a worldwide trend. Not enough data about its preva-
lence, determinants and reason for use among medical
college students are available. Our aim in this study
was to estimate the prevalence, social correlates and
purpose of use of e-cigarettes among medical students
in Riyadh, Saudi Arabia.

Methods: A well-structured paper and electronic ques-
tionnaire distributed among 900 students of two gov-
ernment and one private medical college.

Results: A total of 636 out of 900 targeted students
(71%) answered the questionnaire (female represent
33.3%). The prevalence of tobacco and e-cigarettes use
among the participants was 20.7% and 3.3%, respec-
tively, while 5.7% reported a previous trial of e-cig-
arette. E-cigarette smoking is more prevalent among
males than female and is associated with more travel
abroad. Most of the e-cigarette’s smokers (88.1%) used
it with other tobacco products and showed positive
correlation with other tobacco products especially the
water pipe and conventional cigarettes. Only 36% of
e-cigarette smokers used them on a daily basis. Among
e-cigarette users, 43% used it for fun and exploration,
26.4% to quit conventional smoking, 13.9% to mini-
mize harm from other products, and 9% used it in plac-
es in which other types of smoking were prohibited.
Conclusion: The prevalence of e-cigarettes among col-
lege students is like national and Western World com-
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munity figures. Raising awareness of its potential harm
and medical consequences through curricular and ex-
tracurricular activities is of paramount importance for
students’ and their future patients’ health.

Key work: e-cigarettes, medical students, medical
college, Saudi Arabia

Introduction

Electronic cigarettes (e-cigarettes) are bat-
tery-operated products designed to deliver
nicotine and other chemicals. An internal heat
source turns nicotine and other chemicals into
a vapor that is inhaled by the user!!. Despite
limited data about short- and long-term health
effects of e-cigarette exists, their popularity
has been increasing > 3. Currently, there are
more than 500 brands of e-cigarette available,
and they continue to be extensively promot-
ed, primarily via the internet, shopping mall
kiosks, and viral marketing. So, it is likely
that consumer awareness and e-cigarette use
will continue to increase. Results from dif-
ferent surveys conducted globally across dif-
ferent age groups indicate that the prevalence
of e-cigarette is increasing and will contin-
ue to rise for many reasons, including their
promotion, lack of selling and distribution
regulation, controversies about their side ef-
fects, short-, mid-, and long- term complica-
tions, and lack of willingness to quit smoking
among the current users (. Selling and mar-
keting of e-cigarettes are prohibited in Saudi
Arabia in accordance with the decision made
by health ministers of the Gulf Regionl. The
Centers for Disease Control and Prevention
has indicated that awareness of e-cigarette
has doubled from 16.4% in 2009 to 32.2%
in 2010, and the number of people report-

e\qs:w‘)LBAQQ‘;;}\@J,@JM\JJJQJMU‘;UH\
MY\}@M\éa)kusw\wlj\}‘;‘})ﬂ\}\}udl
el 5 Ul (5 sl dnaaf Al alidl 2 Hla

ing using e-cigarette (even just trying them)
has more than quadrupled between 2009 and
20101,

The use of e-cigarette is more prevalent
among youth and adolescent. It has increased
tremendously as a substitute for cigarettes
or other form of smoking as represented by
figures from United States (US), United
Kingdom (UK), Poland, and Canada "', E-
cigarette use is strongly correlated with tradi-
tional smoking [9]. In Saudi Arabia and the
Gulf Cooperation Council [GCC] region, the
prevalence of e-cigarette has not been well
studied. Only three studies have examined
this issue in Saudi Arabia; one of those stud-
ies examined e-cigarette smoking among uni-

versity students -4,

This study was conducted to measure the
knowledge, prevalence, purpose for using e-
cigarette, and their determinants among medi-

cal students in Riyadh.
Methods

Sampling and Participants: This is a cross
sectional study in which a paper-based ques-
tionnaire was distributed to students in one
government medical school, (Imam Moham-
mad Ibn Saud Islamic University (IMSIU)
and one private medical school (Almarefah
college) in Riyadh, while an electronic ques-

tionnaire distributed to a third government
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medical school (Princess Nourah bint Abdul-
rahman University) due to feasibility matters.
Nine-hundred male and female, senior and
junior students were targeted by the question-
naire in April 2017. A pre tested question-
naire distributed to students who were avail-
able during break time between lectures, and
targeted emails were sent to students’ batches
through their leaders. In each medical school,
at least one senior trained student coordinated
and supervised the distribution and gathering
of questionnaires among his colleagues dur-

ing breaks.

Two public health and research experts as-
sessed its face validity and approved it after
minor amendments. After that, question-
naire distributed to a pilot sample of twenty
students. We asked their opinions about any
ambiguity, difficulties, editing, and/or layout
corrections. Their responses were re-evaluat-
ed by the team in order to insure the quality
of gathered data. Further minor modifications
were made on the form and to the order of

some of the questions accordingly.

Written consent was obtained from all partici-
pants. Their participation was voluntary, and
no incentives were given or promised. These
issues were emphasized by the data collector
and written clearly in the questionnaire as a
brief introduction. Anonymity of all respon-
dents was insured by writing it clearly and by
avoiding direct questions in the questionnaire
that may disclose any person’s identity. The
study received the institutional review board

approval from Imam Mohammad ibn Saud Is-

lamic University, # 024-2017.
Data Analysis:

We used the Statistical Package for Social Sci-
ences (SPSS) version 22.0 to analyze our data
(151 Descriptive analysis was used to present
means, standard deviations, frequency, and
percentages. We used non-parametric tests,
including the Mann-Whitney and Kruskal-
Wallis to test for differences, and Spearman’s
correlation was used to assess the relationship
between different variables. A p values <0.05

was set as a significant statistical difference.
Results

A total of 636 out of 900 targeted students in
two government medical schools and one pri-
vate medical school responded to our ques-
tionnaire. The response rate was 71%. Female
respondents represent one third (33.3%) of the
sample, and almost all participants’ (94.5%)
were <26 years old. Most of the participants
had traveled abroad >4 (63.5%), while <16%
reported no previous travel to other coun-
tries. Almost all of the participants (98.7%)
admitted excellent or good financial status
(see Table 1).

The prevalence of current nicotine use among
the participants was 20.7 % (29% among
males and 4.2% for females), and 12.3%
were ex-smokers. Water-pipe smoking was
the most common type ever used (53.8%)
followed by conventional cigarettes (52.2%),
while e-cigarette and chewing tobacco were

used by 9% and 4.7% respectively.
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When asked about first-used products, con-
ventional cigarettes were the most first-tried
(55.6%) followed by water-pipe (41.2%)
and then chewable tobacco (2%) while 1%
(two participants) reported using e-cigarette
as their first used nicotine derivatives. One
of them progressed to use other tobacco
products, and the other one kept using only

e-cigarette.

Among total participants in the study, 3.3%(
1.2% 4.2% for males and female, respective-
ly) admit current e-cigarettes use while 5.7%
reported a previous trial of e-cigarette. Most
of our participants (87.7%) did not know any-
one or only <4 e-cigarette users in compari-
son to 3.1%, who knew >10 e-cigarettes us-
ers. A considerable percentage (9.1%) stated

that they knew 5—10 e-cigarettes users.

Most of the e-cigarette’s smokers (88.1%)
used it in combination with other tobacco
products. Three fourths (75.4%) of them con-
currently used a water pipe, 59.6% smoked
conventional cigarettes, and 5.3% used chew-

ing tobacco. Pearson’s correlation test showed

an association between e-cigarettes smok-
ing and use of other nicotine types in general
(r=0.322). Furthermore, this association was
mild to moderate for water pipe (r=0.367) and
conventional cigarettes (r=0.332). In contrast,
the association was weak for chewing tobac-
co (r=0.149).

Thirty six percent of e-cigarettes smokers
used it on daily basis, while 34% and 30%
used it on weekly and monthly basis, respec-
tively. Answers on the purpose of e-cigarettes

usage are presented in Table 2.

The use of the e-cigarettes is significantly
predominant among males over females (p =
0.036), and among those who traveled abroad
(p = 0.001). Regarding e-cigarettes knowl-
edge, many students admit knowing about the
e-cigarettes to some extent (62%), and 16.8%
had extensive e-cigarettes knowledge; how-
ever, one fifth of the students (21%) did not
know anything about it. e-cigarettes smokers

attributed their first exposure to e-cigarettes
through friends (67%), internet (23%), and
(10%) family members (10%).

Table (1) Demographic correlates of responding students (n=636)

Smoking Electronic
current
Variables Total
E. Cig user p. value Non-E. cig. users
Male 18 (4.2%) 406 (95.8) 424 (100%)
Gender 0.036
Female 3 (1.4%) 209 (88.6%) 212 (100%)
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21-18 11(44.9%) 234(45.1%) 245(100%)
Age 25-22 8(22.5%) 0.608 348(77.5%) 356(100%)
>26 2 (5.7%) 33(94.3%) 35(100%)
Government 16(3.0%) 513(97.0%) 529(83.2%)
Type of college 0.051
Private 5(4.7%) 102(95.3%) 107(16.8%)
>4
18(4.5%) 386(95.5%) 404(63.5%)
Travel abroad <3 0.001
2(1.5%) 131(98.5%) 133(20.9%)
0 1(1.0%) 98(99.0%) 99(15.6%)
Excellent 13(3.6%) 353(96.4%) 366(57.5%)
Financial status Good 8(3.1%) 0.654 254(96.9%) 262(100%)
Poor 0(0%) 8(100%) 8(100%)

Table (2) Purpose of using e-cigarettes

Purpose of use Percentage
Due to medical advice 2.8%
(n=1)
To help me quit other tobacco products 26.4%
(n=5)
Reduce harm caused by other tobacco products 13.9%
(n=3)
An opportunity to smoke in places that prevent cigarette and water-pipe smoking 8.3%
(n=2)
Peer pressure 5.6%
(n=1)
Fun and exploration 43%
(n=9)
Discussion explored e-cigarette smoking among three

) . ) health-science colleges, and one engineerin
Our study is one of few studies that studied & & &

. . . . llege found that 25% of dents admit-
e-cigarette smoking in Saudi Arabia, and it college found that 25% of respondents admi

ted previous use of e-cigarette ', In the US,

is the first study to explore e-cigarette smok- i )
12.6% admitted previous use, and 3.7% of

ing phenomenon among medical students. )
the sample population were reported as cur-

Albaik and colleagues reported in study of
rent users . Furthermore, 16.1% and 5.7%

an online public questionnaire that 33.5% of

. f youth and Canadi rted i-
their sample (3000 respondents) admitted a Ot youth and young L-anadians reportec previ

. . . ous and current use of EC, respectively while
previous trial of e-cigarette, and current users

) in the UK, 6.7% are current users and one-
were estimated to be 2.5% [31. Another study °

third admitted previous use *l. The percent-
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age of current e-cigarette users in our study
(3.3%) was within the range of national and
international figures (2.5%—6.7%) while the
percentage of previous use was below regis-
tered ones in national and international stud-
ies. This discrepancy requires further study.
Only 36% of e-cigarette users use e-cigarette
on a daily basis in comparison to the US pop-
ulation, who use it daily or several days per
week 7. As in Albaik and colleagues’ study,
and similar to conventional tobacco smoking,
e-cigarette smoking is more prevalent among
males than females, which may be interpret-
ed at least partly by the cultural values and
stigmas related to female smoking. However,
this phenomenon was not limited to the Sau-
di population % "1 Although only 1% (two
students) of e-cigarette users admitted us-
ing e-cigarette as their first nicotine product;
however, the gate theory for progression to
use other tobacco products when start e-ciga-
rette smoking cannot be ruled in or out as the
sample number was small and the history of
e-cigarette smoking in Saudi population is too
recent to be available to most of these students
during their adolescence smoking explorato-
ry period. Almost all e-cigarette users (99%)
are current or previous conventional tobacco
users, and 88% of them use e-cigarette con-
currently with other tobacco products, which
was found also in other national ['> "*!and to
lesser extent in other international studies ).
E-cigarette smoking has been associated with
water-pipe usage, which may reflect the na-
ture of exploring and intermittent usage pat-

tern of these two products.

As in other national and international stud-
ies, most of students admit at least some e-
cigarette awareness; however, 21% of them
admit no previous e-cigarette knowledge,
which may need to be further reconsidered
in the medical school curriculum as these
students represent future doctors. In a Saudi
study, >66% of e-cigarette smokers had an e-
cigarette user friend and admitted the friend’s
role for their e-cigarette trial !'*. From another
point-of-view, we found that friends were the
major e-cigarette knowledge more than inter-
net and family, which emphasizes the effects
of peers on an individual’s behavior and atti-
tude. Smoking e-cigarette was more common
among those who travelled abroad regardless
of their economic status, which may reflect
cultural correlation or travelling to countries
with different e-cigarette related attitudes and
legal considerations or the exploratory and

curiosity nature of these students.

Help with quitting conventional tobacco use
is a claim advertised by manufacturing com-
panies . however, it is clear from our find-
ings and other two national studies that most
of e-cigarette usage in Saudi Arabia is not
performed with the aim of quitting conven-
tional smoking as only less than one third
of respondents reported that goal ['>131. This
could help when writing health and public
policies related to e-cigarette. Although e-
cigarette importing, selling, and adverting is
not allowed in Saudi Arabia, no strict moni-
toring is applied, and internet advertisement

is widely available.
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Conclusion

The picture of smoking e-cigarette among
medical school is similar to that seen in other
colleges, Saudi community, and to some ex-
tent to the Western World youth population.
However, most e-cigarette usage is not related
to the purpose of quitting; this finding is still
debatable. Raising awareness of e-cigarette’s
harmful medical consequences should be em-
phasized through campaigns and by updating
and enriching medical college’s curriculum to
involve these new trends of nicotine smoking
in order for these future doctors to be good

health advocates for their patients’ health.
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Abstract

Background: Competency in ECG interpretation is an
important skill in nursing practice since it leads to the
detection of cardiovascular disorders. Incorrect inter-
pretation of ECG findings can result in adverse patient
outcomes. There has been no study done to evaluate
the competency in ECG interpretation among regis-
tered nurses in Nablus, Palestine. The study aimed to
assess the basic skills in interpretation of ECG among
registered nurses in private and government hospitals
in Nablus, Palestine. The study also evaluated the abil-
ity of the registered nurses to recognize lethal and non-
lethal ECGs arrhythmias.

Method: Cross-sectional design was used. ECG ques-
tionnaire contains two parts; the 1st part including
demographic data, and the 2nd part including ECG
parameters, common ECG’s and lethal ECG. It was
distributed to (154) registered nurses in Nablus private
hospitals and (146) registered nurse in Nablus govern-
mental hospitals.

Result: Registered nurses in government hospitals
have much better ability than registered nurses in pri-
vate hospitals to conclude the type of arrhythmia by the
shape of the ECG figure, but their ability to interpret
primary ECG parameters were lower than the ability
of the registered nurses in private hospitals. In con-
trast, the registered nurses in private hospitals have a
much better ability than registered nurses in interpret-
ing the primary ECG parameters including heart rate
and rhythm.

Conclusion: There is a gap between what had been
practiced in private hospitals and in government hospi-
tals regarding nurses’ competency in ECG interpreta-
tion.

Keywords: competency; electrocardiogram (ECG);
interpretation; registered nurses; Nablus
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Introduction

Due to the technological advancement in med-
icine, the nursing profession demands gaining
more knowledge and skills. One of the knowl-
edge and skills that must be acquired among
nurses in Critical Care Unit (CCU) and In-
tensive Care Unit (ICU) is electrocardiogram
(ECQG) interpretation competency [, Today’s
nursing profession in Palestine is expected
to make independent decisions in everyday
health care activities. The modern knowledge
acquired by nurses gives them the ability to
make those decisions, with the right attitude
and experience that provide the needed skill,
which together may be referred to as health
care competency. Also accuracy in decision
making about any health-related activity de-
pends on elaborate health assessment, identi-
fying specific health problems and analysis of

the health parameters .

ECG 1is a valuable diagnostic tool for the
healthcare provider whether they are a nurse,
specialist or a doctor in cardiac disorders
management. ECG is the most commonly
used procedure for the diagnosis of heart dis-
ease Bl Understanding the ECG enables the
providers of the healthcare to treat and re-
spond early and correctly to dangerous and
potential deadly arrhythmias as efficiently
and quickly as possible™. ECG interpretation
is specifically essential for nurses as they are
the first and the continuing one who moni-
tors and cares patients that need an accurate
and rapid acting decision making according

to their assessment result. By considering

that the leading cause of death worldwide is
the cardiovascular disease; it’s considered as
nearly one third of global deaths B, Abnor-
malities of the ECG might be one of the first
indications of ischemia, life-threatening ar-
rhythmia, or metabolic disturbance. And be-
cause of that it is very essential for the nurses
(specifically CCU and ICU nurses) to be able
to analyze ECG reading early and accurately,
in order to assist in therapeutic process and
to make independent but integrated decisions
in the health care 7. While the ECG is such
an important health parameters and it’s a
powerful tool, prior studies have shown that
inappropriate clinical decisions occur due
to faulty interpretations. More often among
nurses which alarm the need for more educa-
tion and training in this area .. Also, there is
not much known studies addressed the role of
nursing in ECG interpretation and their com-
petency especially in Palestine which raised
the need for this study. The significance of
this study is to measure the competency of
registered nurses (RNs) in the interpretation
of ECG because it is important to make rapid
decision when faced in emergency situations
and to prevent the sequential complication of
the cardiac disorder detected with the client
and to assess their ability to interpret lethal or
non-lethal ECG’s and the primary ECG pa-

rameters [+,

The study aimed to assess the knowl-
edge and basic skills in the interpretation of
ECG among registered nurses in private and

government hospitals in Nablus, Palestine.
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Method

Design

The study design is a cross-sectional.
Study setting

This study is conducted in CCU and ICU in
governmental hospitals (Rafediah hospital
and Alwatani hospital) and private hospitals
(Arab specialized hospital and Nablus spe-
cialized hospital).

Population and sample of the study

The population of this study included all RNs.
The study sample consisted of (154) RNs in
Nablus private hospitals and 146 RNs in Nab-

lus government hospitals.
Data collecting tool of the Study

The questionnaire used for this study was
developed by study authors based on litera-
ture. The questionnaire aimed to investigate
the ECG interpretation knowledge and skills
of RNs in private and government hospitals.
The participants were observed individually
to ensure single response by the same person.
Before starting the questionnaire, participants
were informed about the topic and the pur-
pose of the study. They were also instructed

how to complete the questionnaire.

The questionnaire has two parts: First part
pertains to personal information (gender,
age, year of study, year of graduation, name
of the hospital where the participant is af-

filiated, and the duration he worked in each

ward and the percentage of ECG and moni-
tor usage daily). Second part contains (15)
ECG rhythms (non-lethal and lethal ECG’s
figures) as categorized by (Keller and Raines,
2005). Each ECG record followed by 3 ques-
tions regards the heart rate, the rhythm and
the conclusion of each. The ECG’s figures
used in this questionnaire are (atrial fibrilla-
tion, ST-depression, ventricular fibrillation,
I** degree AV heart block, supra ventricular
tachycardia, sinus tachycardia, asystole, pre-
mature ventricular tachycardia, ST elevation,
atrial flutter, ventricular tachycardia, normal
rhythm, sinus bradycardia and 3™ degree AV
heart block). Each question concerning the
interpretation of a single ECG strip had a re-

sponse time limit of (90) seconds.
Data collection

Ethical approval was secured from An-Najah
National university and Nablus Ministry of
Health. Then, after explaining the study, ev-
ery participant was assigned a consent form.
Each participant was assigned with the ques-
tionnaire and observed individually to avoid
any contamination in the answers of each par-

ticipant.
Data analysis

The data was analyzed using statistical pack-
age for social science (SPSS) mainly descrip-
tive statistics methods such as percentage dis-
tribution. T-test to differentiate between two
groups such as gender, and ANOVA for three
groups and correlative coefficient for associa-

tion were used as appropriate.
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Validity and reliability

The initial questionnaire was reviewed by
three experts from An-Najah national uni-
versity who recommended the change of
three ECG strips with much clearer figures.
And decrease the number of ECG strips to
decrease the time required to complete the
questionnaire. Piloting 10% of the sample
led to selection of 15 RNs in private hospitals
and 15 RNs in government hospitals whom
were asked to answer the questionnaire and
give feedback about relativity, consistency
and sequence of questions. This piloting took
no more than 10 minutes for each student and
registered nurse, and all of them gave posi-
tive feedback, and recommended to view the
results of the concerned parties in college and
society. Internal reliability is measured by
calculating Cronbach’s alpha which was good
and acceptable (0.886).

Ethical consideration

Ethical approval was gained formally by In-
stitutional Review Board (IRB) of An-Najah
National University. Arabic consent form was
read to each participant orally before starting
exam, and the consent form emphasized that
the data will be collected in anonymous, used
for research goals only, and participants can
withdraw from study at any time. The filled
questionnaire didn’t have any name (num-
bers will be used instead of names) and was
kept in sealed bags. All data and information
which was gathered was treated in confiden-
tiality and wasn’t accessed by any other with-

out permission from the participants.
Results

The result of the statistical analysis for the
data collected by the study questionnaire, for
a sample consist of (154) RNs in Nablus pri-
vate hospitals and (146) RNs in Nablus gov-

ernment hospitals.

Table 1. Demographic data of the participants and ECG perform, perceived understanding and

priority (N=300)

RIN-Private (154)

RIN-Government (146)

Variables Category Frequency Percent Frequency Percent
Gender Female 61 396 47 322
Male 93 60.4 99 67.8
Age (years) Mean (SD) 214 (ﬂ.91}| 2417 (1.32)
Do ECG per shift 1-2 149 96.8 20 13.6
3-4 3 19 63 432
3-6 2 13 63 432
Perceived ECG Nothing 34 221 30 205
Understand Little 120 7.9 116 793
Perceived ECG Yes 101 636 93 637
Priority No 33 344 53 36.3
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The mean age of the RNs in private hospi-
tals is 22 years old and the percentage of male
participants was 60.4% and the percentage
of female participant was 39.6%. The mean
age of RNs in government hospitals was 24
years and the percentage of male participants
was 67.8%, and the percentage of female
participant was 32.2%. The percentages of
participating RNs by hospital were 27.4%
(An-Najah), 23.3% (Rafedia), 8.2% (Arabi),
22.6% (Nablus) and 18.5% (Al-Watani). Fur-
thermore, 96.8% of RNs in private hospitals

are doing ECG’s in their clinical practice,

approximately, one to two time per shift,
77.9% of them thought that they understand
the ECG’s and 65.6% of them consider the
ECG interpretation as a priority for the nurs-
ing profession. On the other hand, 86.4% of
the participating RNs in government hospi-
tals are doing ECG’s in their shift, approxi-
mately, 3-6 times per shift and 79.5% of
them considered themselves as having little
understanding of the ECG’s interpretation.
Only 63% of the participating RNs in govern-
ment hospitals consider the ECG interpreta-

tion as a priority for the nursing profession.

Table 2. Lethal ECG interpretation competency of RN-Private and RN-Government (N=300)

Variable RN-Private RN-Government

HR Rhythm Conclusion HR Rhythm Conclusion

Correct Correct Correct Correct Correct Correct

n (%) n (%) n (%) n (%) n (%) n (%)
A.Fib 121(78.6) 145(94.2) 85(55.2) 98(67.1) 128(87.7) 97(66.4)
V. Fib 62(40.3) 141(91.6) 78(50.6) 72(49.3) 112(76.7)  86(58.9)
Asystole 148(96.1) 143(92.9) 148(96.1) 138(94.5) 133(91.1) 139(95.2)
V.Tachy 115(74.7) 120(77.9) 100(64.9) 99(67.8) 87(59.6) 116(79.5)
3°AVB 133(86.4) 137(89.0) 66(42.8) 121(82.9) 110(753) 66(452)
SVT(1) 134(87) 137(89) 106(68.8) 115(78.8) 115(78.8) 109 (74.7)
SVT(2) 129(83.8) 135(87.7) 93(60.4) 118(80.8) 107(73.3) 94(64.4)

HR: heart rate; AV: atrioventricular; SVT: supra ventricular tachvcardia;

3° AVB: 3" Degree AV Heart Block

The highest percentage of RNs in private hos-
pitals were able to correctly identify the heart
rate of asystole, SVT and 3rd degree heart
block (96.1%, 87%, & 86.4%, respectively)
, and the rhythm, if regular or not, of atrial
fibrillation, asystole, & ventricular fibrilla-
tion(94.2%, 92.9%, & 91.6%, respectively),
and the conclusion for type of arrhythmia
of asystole (96.1%). On the other hand, the
lowest percentage of RNs in private hospitals
were able to correctly identify the heart rate

of ventricular fibrillation, ventricular tachy-

cardia, and atrial fibrillation (40.3%, 74.7%,
&78.6%, respectively), and the rhythm, if
regular or not, of ventricular tachycardia
(77.9%), and the conclusion for type of ar-
rhythmia of 3 degree heart block, ventricu-
lar fibrillation and atrial fibrillation (42.8%,
50.6%, 55.2%, 96.1%, respectively).

The highest percentage of RNs were able to
correctly identify the heart rate of asystole,
3rd degree heart block and SVT (94.5%,
82.9%, & 80.8%, respectively), and the
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rhythm, if regular or not, of asystole, atrial fi-
brillation and SVT (91.1%, 87.7%, & 78.8%,
respectively), and the conclusion for type of
arrhythmia of asystole (95.2%). On the other
hand, the lowest percentage of RNs were able

to correctly identify the heart rate of ventricu-

lar fibrillation and atrial fibrillation (49.3%,
67.1%), and the rhythm, if regular or not, of
ventricular tachycardia (59.6%), and the con-
clusion for type of arrhythmia of 3 degree
heart block and ventricular fibrillation (45.2%
& 58.9%).

Table 3. Non-lethal ECG interpretation competency of RN-Private and RN-Government (N=300)

Variable RN-Private RN-Government

HR Rhythm Conclusion HR Rhythm Conclusion

Correct Correct Correct Correct Correct Correct

n (%) n (%) n (%) n (%) n (%) n (%)
1°AVB 128(83.1) 139(903) 106(68.8) 116(79.5) 115(78.8) 50(34.2)
S.Tachy 133(864) 115(747) 140(909) 118(80.8) 117(80.1) 110 (75.3)
PVC 105(68.2) 103(66.9) 89(57.8) 88 (60.3) 91(62.3) 92 (63.0)
A_Flutter 128(83.1) 136(883) 117(76.0) 109 (74.7) 103 (70.5) 116 (79.5)
NSR 132(85.7) 143(929) 89(57.8) 122(83.6) 122(83.6) 110 (75.3)
S. Brady 143(92.9) 147(95.5) 131(85.1) 129(884) 118(80.8) 127(8D

A Flutter: Atrial Flutter; NSR: Normal Sinus Rhythm: S Brady: Sinus Bradycardia;
HR: heart rate; AV: atrioventricular; PVC: premature ventricular contraction.

The highest percentage of RNs in private
hospitals were able to correctly identify the
heart rate of sinus bradycardia (92.9%), and
the rhythm, if regular or not, of sinus brady-
cardia (95.5%), and the conclusion for type
of arrhythmia of sinus tachycardia (90.9%).
On the other hand, the lowest percentage of
RN in private hospitals were able to correct-
ly identify the heart rate of PVC (68.2%), and
the rhythm, if regular or not, of PVC (66.9%),
and the conclusion for type of arrhythmia of
normal sinus thythm (57.8%).

The highest percentages of RNs in govern-
ment hospitals were able to correctly identify
the heart rate of sinus bradycardia (88.4%),
and the rhythm, if regular or not, of normal
sinus rhythm (83.6%), and the conclusion

for type of arrhythmia of sinus bradycardia

(87%). On the other hand, the lowest per-
centage of RNs in government hospitals
were able to correctly identify the heart rate
of PVC (62.3%), and the rhythm, if regular
or not, of PVC (62.3%), and the conclusion
for type of arrhythmia of 1% degree heart
block (34.2%).
who said to have little understanding ECG

RNs in private hospitals

interpretation and consider it as priority for
nursing profession, are more competent to
analyze the thythm (r = .197, p=0.014, r =
.20 p=0.012, respectively) and to correctly
conclude arrhythmia type (r= .25, p=.002, r
=.19, p=0.017, respectively). On the other
hand, RNs in government hospitals who use
ECG and considered it as priority are more
competent to conclude appropriately the ar-
rhythmia (r= .22, p= .008, r = .21, p= .01,

respectively).
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Table 4. Comparison between RN-Private and RN-Government on ECG interpretation; HE, Rhythm,

and Conclusion (N=300)

Variable N Mean sD 1 test P value

HR EN-Private 134 11.8 27 1.7 084
EN-Government 146 11.2 34

Rhythm EN-Private 124 13.1 24 408 0o
EN-Government 146 115 472

Conclusion EN-Private 154 973 34 -23 019
EN-Government 146 10.2 3.00

In contrast, there is a significant statistical
difference between private hospital RNs and
government hospital RNs’ interpretation of
rhythm (P= .001) and conclusion (P= .019)
of ECG. RN in private hospitals have higher
mean in rthythm (mean=13.1) and lower mean
in conclusion (mean= 9.3) comparing with
government hospital RNs (mean=11.5 and

10.2, respectively).

Discussion

This study shows that RNs in private hospi-
tals have a much better ability than RNs in
government hospitals in interpreting the pri-
mary ECG parameters including heart rate
and rhythm; however, their ability to conclude
the type of arrhythmia is lower than the abil-
ity of the RNs in government hospitals. Also,
a study conducted by Goodridge ® findings
suggested that ICU nurses may need more
education and training in ECG interpretation
which we agree as proven by the result of this

study.

In comparing with present study, Jablonover
et al. ! who assessed the competency in
ECG interpretation among medical students,

students in their clinical years have a good

level of competency in interpreting the pri-
mary ECG parameters such as heart rate, the
origin of heart rhythm, and electrical axis of
the heart. However, their ability to recognize
ECG signs of life threatening disorders and

common heart abnormalities is low.

The above results could be explained as RNs
in private hospitals adhere to the basic steps in
the interpretation of the ECG’s, which mean
that they use heart rate and rhythm to conclude
the type of arrhythmia. In contrast, the RNs in
private hospitals is not exposed to ECG’s or
monitors as much as RNs in government hos-
pitals. Furthermore, RNs in private hospitals
are familiar with the parameters of the ECG’s
since it’s required from them to utilize those
parameters but the interpretation skills were
regulated because most of the time, medical
specialists perform this skill in private hos-
pitals. Therefore, their experience in ECG in-
terpretation conclusion is limited while RNs
in government hospitals are much more expe-
rienced with the conclusion because they are
familiar with ECG’s figures and by time they
will forget using the basic steps in the ECG’s

interpretation.

Another reason for dissipated the basic pa-
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rameters interpretation of the ECG is lack
of time and work overload which may away

them from analyses each ECG [',

This result of the study also shows that the
RNs in private hospitals who thought them-
selves understand ECG and considered it as
priority for nursing profession were more
able to correctly analyze the rhythm and to
give correct conclusion than those who did
not thought themselves understand ECG and
considered it as priority for nursing profes-
sion. On the other hand, RNs in government
hospitals who did ECG frequently and con-
sidered it as priority are more able to appro-
priately conclude the type of arrhythmia, and
this reflects the conclusion of Richardson
[12] that “attitudes and beliefs are a subset of
a group of constructs that name, define, and
describe the structure and content of men-
tal states that are thought to drive a person’s
actions”. Furthermore, this result could be
explained by that RNs who stated that they
understand ECG and considered it as priority
for the nursing profession try to improve their
efforts on self-improvement in the area of the
ECG interpretation, and by their considering
the ECG interpretation as a priority, reflect
their feeling of importance of the ECG as a
part of their role as nurses and their willing-
ness to get more experienced in ECG inter-

pretation.

The study results also suggested that male
RNs in private hospitals have higher mean
correct answers in rate, thythm and conclu-

sion compared with female RNs which was

similar to the conclusion that “highly com-
petent males were rated more positively than
highly competent females and males of low
competence lower than similar females” '3,
On the other hand, performance by a male on
a masculine task was more attributed to skill,
whereas an equivalent performance by a fe-
male on the same task was seen to be more
influenced by luck (3. Contrary to prediction,
the reverse did not hold true for performance
on a feminine task. Overall, males were seen
to be more skillful than females. That can be
also explained by the fact that females in their
nature prefer the tasks of caring and emotion-
ally-related tasks, in contrast, male by their
nature prefers the challenging tasks and the
kind of complex and analytic tasks such as

ECG interpretation.

We also found a study conducted by Varva-
roussis * concluded that although a few pri-
mary care practitioners could diagnose the
presence or absence of atrial fibrillation ac-
curately on an electrocardiogram, but most
could not, in similarities with Varvaroussis 4
statement, our result of the study suggest that
the RNs have the ability to conclude the type
of arrhythmia although it’s not concluded
from the heart rate or arrhythmia, but eventu-
ally its effective in fast detection and man-
agement of that arrhythmia and improve the

patients outcome.

The joint commission required a validation of
staff competency and specifies that hospitals
must define and assess the competence of staff

initially as part of orientation and as frequent-
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ly as required by policy but no less than once
every 3 years ", The minimum competency
standard for this particular skill has not been
defined in the literature. Previous attempts to
substantiate competence in cardiac rhythm in-
terpretation at the study site included short,
matching style tests with computer-generated
textbook rhythm strips as part of the prac-
tice of assessing competence annually. These
tests failed to comprehensively evaluate the
content area, and test security measures were
inadequate. Nursing administrators and staff
should work together to define minimum
competency standards for nurses according
to the patient population served. Acceptable
validation methods, according to The Joint
Commission, include testing, return demon-

stration, or use of simulation.

Based on the previous statement, there is no
standard criterion to determine the competen-
cy but from the result of each party, we con-
cluded the percentage of lack in knowledge
and the percentage of the present knowledge
in private and government hospital RNs in the

area of ECG’s interpretation.

n conclusion, Government hospital RNs dem-
onstrated a much better ability than private
hospital RNs to conclude the type of arrhyth-
mia from the shape of the ECG figure al-
though their ability to interpret primary ECG
basic parameters were lower than the ability
of the RNs in private hospitals, in contrast the
RNs in private hospitals have a much better
ability than RNs in government hospitals in

interpreting the primary ECG basic param-

eters including heart rate and rhythm; how-
ever their ability to conclude the type of ar-
rhythmia is lower than the ability of the RNs.
Also, RNs in private hospitals who thought
to understand ECG and consider it as prior-
ity for the nursing profession are more able to
correctly analyze the rhythm and to give con-
clusion than the RNs in private hospitals who
did not said to understand ECG or consider
it as priority for the nursing profession. On
the other hand, RNs in government hospitals
who use ECG and considered it as priority are
abler to conclude appropriately the type of ar-
rhythmia.

Majority of the RNs in government hospitals
use the ECG in their clinical practice and most
of them understand it and consider it as a pri-
ority for the nursing profession, while there
was a low usage of ECGs by the government
hospital RNs in their working shift, and most
of them demonstrated a little amount of un-
derstanding for ECG interpretation but there
still remarkable percent of government hospi-
tal RNs that have lower amount of knowledge
about ECG interpretation but the majority of
them don’t consider the ECG interpretation

as a priority for the nursing profession.

There is a gap between what had been taught
in nursing school and what actual at clinical
setting regarding ECG interpretation. RNs
lose their ability in utilizing basic parameters
of ECG interpretation. The ministry of health
should provide RNs a contentious teaching
and training about the ECG interpretation.

The curriculum of nursing must contain much
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more material and using new evidence based
educational methods related to the ECG in-
terpretation with more exposure of RNs on
intensive cases of ECG interpretation when
teaching nursing students so basic steps in the
ECQG interpretation must be taught to the stu-
dents in ways that can be retained and utilized

after graduation.

The study recommends that, Ministry of
Health is advised to provid the RNs conten-
tious teaching and training about the ECG
interpretation. The curriculum of nursing
must contain much more material related to
the ECG interpretation with more exposure of
nursing students on intensive cases of ECG
interpretation. New evidence based educa-
tional methods should be applied when teach-
ing nursing students so basic steps in the ECG
interpretation must be taught to the students
in ways that can be retained and utilized after

graduation.
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Abstract

Mucoepidermoid carcinoma is the most common
malignant neoplasm found among major and minor
salivary glands. Intraorally it shows more predilection
for palate. Also other common sites include buccal
mucosa, tongue and retromolar area. Tumour of low-
grade malignancy appear as slow growing, painless
mass that seldom exceeds 5 cm in diameter. Here we
report a rare case of mucoepidermoid carcinoma which
was initially diagnosed as mucocele. The lesion was
asymptomatic for 13 years and was then histopatho-
logically confirmed to be a low grade mucoepidermoid
carcinoma during a routine dental check-up.
Keywords:-Mucoepidermoid carcinoma, Mucocele,
Buccal mucosa, Low grade, Tumour

Introduction

Mucoepidermoid carcinoma which is a ma-
lignant epithelial tumour was first studied by
Stewart, Foote and Becker in the year 1945.
As the name suggests, the tumour consists of
both mucus secreting cells and epidermoid

type cells in different proportions. Mucus
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cells are seen in clusters or they can occur
singly. Mucus cells have a pale, at the same
time a foamy cytoplasm. They have a distinct
cell boundary and also a small peripherally
placed compressed nuclei. Epidermoid cells
with their eosinophilic cytoplasm may not

be common but can sometimes show keratin
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pearl formation. Often another group of cells
which doesn’t belong to mucous or epider-
moid type can also be seen. They are interme-
diate cells which either small basal cells with
scanty basophilic cytoplasm or oval cells with
more abundant pale eosinophilic cytoplasm.

Columnar and clear cells are also present

Parotid gland is usually most commonly af-
fected!!l. This carcinoma of salivary gland ac-
counts for about 5% of all salivary gland tu-
mours. It occurs in individuals from second to
seventh decade. While it is rarely seen in the
first decade of life - In children, mucoepider-
moid carcinoma is the most common malig-
nant salivary gland neoplasm. Usually, they
are of three grades; low, medium and high.
Low grade tumours have a limited poten-
tial to metastasize to regional lymph nodes.
Due to their tendency to develop cystic areas,
mucoepidermoid carcinoma shows close re-
semblance to mucocele, especially those of
the retromolar region. We report a rare case
of mucoepidermoid carcinoma which was as-
ymptomatic for about 13 years and was ini-

tially thought to be a mucocele.
Case report

A 58-year-old male patient reported to the
Department of Oral Medicine and Radiol-
ogy, Sree Anjaneya Institute of Dental Sci-
ences, Calicut for routine dental check-up.
A swelling was noticed on the right buccal
mucosa since 13 years. It was initially small
in size and gradually increased to its current
size with periods of remission and exacerba-

tions. Swelling was completely asymptomatic

during these years. The past medical history
and dental history were not significant for our

case.

On intraoral examination, a solitary, sessile,
round, swelling was seen on the right buccal
mucosa adjacent to lower vestibule in relation
to 45 and 46 which measures about 1.5cm in
diameter (Figure 1) with well-defined mar-
gins and normal colour of the mucosa. On
palpation all the inspectory findings were
confirmed. The swelling was non tender, soft,
fluctuant with a brownish discharge. Adjacent
teeth showed no mobility or displacement. In-
volved teeth responded to electric pulp test-
ing. Panoramic radiograph showed no bone
involvement. Based on the history and clini-
cal findings we came to a provisional diagno-
sis of mucocele. Excisional biopsy was done,
and the specimen was sent for the histopatho-

logical evaluation of the lesion.

Figure (1) solitary, well defined, round swell-

ing in the right buccal mucosa adjacent to the

vestibule in relation to 45 and 46
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Histopathology revealed the presence all the
three cellular types in the connective tissue
(Figure 2). Mucous cells had an abundant,
pale and a foamy cytoplasm. Epidermoid cells
demonstrated a polygonal shape and they had
intercellular bridges. Few of them showed
keratinization. Basaloid cells referred to as
intermediate cells were also present. Epider-
moid cells together with intermediate and
mucous cells were lining the cystic spaces.
Overlying normal epithelium showed cystic
spaces. Clusters of clear cells were also pres-

ent. Clear cells and intermediate cells were

sheet pattern.

Figure (2) Microscopic view 10X - Connec-
tive tissue showing predominantly mucus
cells with abundant, pale, foamy cytoplasm.

Cystic areas can also be seen
Discussion

Among the salivary gland neoplasms, 10-
15% originates from minor salivary glands
B, Usually patients complains of a longstand-
ing (more than 12 months generally) painless

swelling in the mouth. Intraoral mucoepider-

moid carcinoma affecting the minor salivary
gland can even occur in the ectopic salivary
gland tissues. Palate, cheek, mandible, lip
and tongue are the common sites whereas fre-
quency of mucoepidermoid carcinoma is less
in retromolar area, oropharynx, and ectopic

salivary gland.

This is the first case of mucoepidermoid
carcinoma reported in the literature with a
longstanding history of 13 years. Mucoepi-
dermoid carcinoma can be completely as-
ymptomatic during the course of progression.
It may present itself as a bluish, red — pur-
ple, fluctuant, smooth surfaced mass closely
resembling a mucocele. The present case is
similar to this. The middle aged male patient
showed a prolonged, at the same time slow
progression of the tumour. Localised fluctu-
ant swelling was present for nearly 13 years
which at times showed episodes of regression
and then reappearance. The patient reported
no symptoms associated with the lesion. Ma-
jor salivary gland involvement can result in
pain, paraesthesia, and other difficulties with
the lesion. When low grade tumours are soft
and also compressible, high grade tumours
show ulceration, bone resorption and adjacent
tooth numbness. All these clinical features are
not there in our case. Features of high grade
tumours are absent in our case. Hence it was
necessary to rule out the possibilities for a
low grade tumour also. Unfortunately, histo-
pathological reports were however favouring
the chances of a low grade mucoepidermoid

carcinoma rather than a mucocele.

A Rare Case Of Mucoepidermoid Carcinoma Presenting As A Rare Longstanding Mucocele
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Pluripotent reserve cells of excretory ducts
can differentiate into squamous, mucous, or
columnar cells and can give rise to mucoepi-
dermoid carcinoma 3. Following the histo-
pathological studies, based on the proportion
of all the three cell types and by the extent of
atypia presented by cells, MEC can be cat-
egorized into three grades. Low grade, inter-
mediate grade and high-grade tumours. As
the name suggests low grade tumours present
minimal cellular atypia at the same time high
grade tumours have considerable amount of
cellular atypia. Mucous cells predominate
in low grade tumour whereas high grade tu-
mours show islands or sheets of intermediate
and epidermoid cells. Intermediate grade tu-
mour shows more of intermediate cells and
degree of cellular atypia is more than low

grade but less than a high grade tumour.

Wide local excision ensures oncologic safe-
ty in case of low grade and intermediate
grade tumours [*78], Treatment plan is made
depending upon the location of tumour, ag-
gressiveness of the tumour mass. Treatment
shall however result in tumour free margins.
If tumour has progressed to that extent where
bone is involved, the affected bone should
also be removed. As low grade tumour shows
less recurrence, we planned surgical excision
of tumour mass in our case. High grade mu-
coepidermoid carcinoma require more inva-
sive surgical treatment or even chemotherapy
or radiotherapy following that. Low grade
and intermediate grade mucoepidermoid car-
cinoma show very low recurrence rate that is

less than 10%. At the same time the survival

rate is about 90%. Radical neck dissection

is indicated in case of metastasis. Low and
intermediate grade tumours rarely show me-
tastasis. Grade of the tumour determines the
prognosis"*. We followed up our patient for
one year. There were no signs of recurrence

or any other complaints.
Conclusion

One should be kept in mind that mucoepider-
moid carcinoma should be considered as a
differential diagnosis for longstanding cases
of mucocele. This is the first case of mucoepi-
dermoid carcinoma in the literature reported
with a longstanding history of 13 years. Prop-
er clinical and histopathological evaluation is
mandatory for the proper diagnosis and treat-

ment planning.
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