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Editorial

/
/ From the desk of Editor......

Salaam Alaikum,

In the name of Allah, the most merciful and beneficent. It is a great privilege and responsibil-
ity bestowed on me as the editor in chief of this prestigious journal of our University. At the
outset let me express my whole hearted gratitude to our beloved Rector Dr.Khalid Bin Saad Al
Meqrin and the Vice Rector for graduate studies and Scientific Research Prof. Dr. Mohammad
Bin Abdullah Al-Shaaya’a for their confidence in me. While assuming this responsibility [
acknowledge the hard work and great efforts of my predecessors and members of journal com-

mittee.

In the modern concept of holistic health care, which is a comprehensive to total patient care
aimed to achieve an optimal balance between body, mind, spirit and emotion. MJHS being a
journal of health sciences is an ideal platform for all the branches that deals with this. Sir Wil-
liam Osler a Canadian physician, who is considered as one of the greatest icon of modern medi-
cine said” He who studies medicine without books sails an uncharted sea, but he who studies
medicine without patients does not go to sea at all”. As per his words MJHS provides space for
articles of systematic reviews, meta-analysis and case reports. Any intellectual undertaking that
involves asking and answering questions those results in a new knowledge or help in organizing
existing knowledge is called Research. Without medical research there are no new medicines,
no new materials, no improved treatments or better ways of providing health care. So MJHS is

encouraging more original research articles.

I have a strong belief that research can and should be fun and there is an immense satisfaction
in generating new knowledge and MJHS will be an ideal platform for emerging and established
researchers to exhibit their research projects. [ am very happy to announce MJHS is stepping to-
wards having its own journal website with facilities for online submission and tracking systems
managed by EJ manager. Believe that “the only thing that is constant is Change” (Heraclitus).
MIJHS is indexed in Copernicus and now heading towards online submission facility, next In-
shallah will be able to get indexed in more reputable search engines. Your critics and feedback

will help us improve.
Editor-in-Chief, MJHS

Professor. Dr. Mohammed HS Al-Turaiki
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ABSTRACT

Background and aims: Oral health plays an
integral part in the general health of an in-
dividual. Moreover, a significant number of
patients report to their dentist with signs and
symptoms primarily of psychological origin.
Identifying and treating such patients appro-
priately are a priority, so this survey was done
to assess the ability of dental practitioners to
identify patients with psychiatric problems.
Methods: A random sample of practising den-
tists in the Al Qassim province of Saudi Ara-
bia was invited. The participants were then di-
vided into three groups based on their clinical
experience: Group I, with <5 years of experi-
ence; Group II, with 6-10 years of experience
and Group III, with >10 years of experience.
Chi-squared analyses were used. Results: Of
the 150 dentists invited, 132 responded to the

survey. Dentists in all groups encountered pa-
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tients with mental health problems, and most
focused on dental problems and ignored any
psychological factors, stating that more time
should be allocated to treat dental problems.
They also noted that there was a lack of com-
munication between dental practitioners and
psychiatrists when cases were referred.

Conclusions: Early and appropriate rec-
ognition and management of psychologi-
cal illness in patients with dental problems
could help dentists provide treatment in a
more holistic way. This can be facilitated
by training dental practitioners to identify
mental health problems in their patients and
by ensuring that good communication ex-
ists between Dentists and Psychiatrists.
Keywords: anxiety, communication, de-
pression dental practitioners, psychiatric dis-

orders
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INTRODUCTION

Oral health not only reflects the
general health of an individual but also his or
her overall mental status. Painful emotions,
experiences, or behaviors can impairaperson’s
life, such that he or she can no longer function

properly. The prevalence of psychological

illness among patients presenting for dental
care has been increasing in recent decades
[1]. This may be due to self-neglect, which
is often associated with mental illness, fear
of dental treatment, lack of accessibility to
dental treatment or side effects of psychiatric

drugs [2]. Dentists can, in turn, experience
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difficulties when trying to give a convincing
explanation about the patient’s symptoms,
and they can face challenges in diagnosis and
management.

In a study of 10,000 adults in the
United Kingdom, Meltzer et al. reported
a 16% point prevalence of psychiatric
morbidity [3]. The psychiatric disorders most
commonly encountered in dental practice
are mood disorders, anxiety disorders,
somatoform disorders, substance dependence
disorders (e.g. alcohol, nicotine, or other
drug dependencies) and eating disorders
(e.g. anorexia nervosa and bulimia nervosa)
[4]. Dentists should be comfortable with
identifying psychiatric illness because of its
association with oral health [5], such as the
fact that psychological disorders such as
anxiety and depression can lead to phobias
and orificial pain during dental treatment.
Oral manifestations of psychiatric illness also
include burning mouth syndrome, erosions,
dental caries, xerostomia, parotid gland
enlargement and trauma to the oral mucosa.

Although dentists may recognise

mental health problems in their patients, they

are often inadequately trained to perform a

thorough assessment [6]. Drugs used in the
treatment of psychiatric disorders can also
result in oral symptoms, such as dryness,
periodontitis and dental erosions [7]. Dentists
should be aware that psychopathology can also
interfere with dental treatment, often reducing
compliance with preventive self-care and oral
hygiene, which can further aggravate existing
dental problems [8]. Therefore, simultaneous
dental and psychiatric management can
improve the holistic well-being of patients
with mental health problems.

Patients with somatoform disorders
usually complain of physical symptoms and
request further investigation despite repeated
negative findings. Dentists can then face
particular difficulty when managing these
patients [9], which can lead to less time being
spent with them in the future. Social stigma
is also becoming prevalent, so people may
fear disclosing a psychiatric illness with
their dentist [10]. Even after identifying
stress and depression as contributory factors,
patients can still be reluctant to be referred
to a psychiatrist. At this point the dentist
should educate patients about the role of

psychological factors in oral disease and
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convince them to seek the opinion of the
psychiatrist, but many dental practitioners
have a poor understanding of the role of
psychiatric factors in oral disease. Difficulties
can also arise if there is no interdisciplinary
approach between dentist and psychiatrist.

This study was undertaken to assess
the ability of dental practitioners to identify
patients with psychiatric problems and how
they manage the dental and psychiatric
conditions in those patients.

Materials and Methods

In this cross-sectional descriptive
study, dental practitioners were randomly
selected from a list of dentists registered in
the Al Qassim province of Saudi Arabia,
using simple random sampling method. Both
postgraduates (Master of Dental Surgery) and
undergraduates (Bachelor of Dental Surgery)
were included.

A semi-structured, multiple-choice,
English-language questionnaire was printed
and e-mailed to all study participants. The
reliability of the obtained qualitative data
was analyzed independently by a team that
included two experts from the Department

of Oral Medicine and Radiology, who had

a thorough knowledge of psychosomatic
disorders, and by one clinical psychiatrist.
Level of agreement was then assessed, and the
validity of the collected data was standardised

using a forced consensus approach [6, 10].

Only participants who completed
the questionnaire were included, and non-
responders were followed up with a maximum
of two further e-mails. After receiving their
responses, the participants were categorized
into three groups based on the number of
clinical experience. Group I, for practitioners
with <5 years of experience; Group II, for
practitioners with 6-10 years of experience
and Group III, for practitioners with >10
years of experience.

Questionnaire responses were
analyses statistically using SPSS Version
22.0(IBM Corp., Armonk, NY, USA), and chi-

square tests were used to compare proportions

between the three groups.

Results
A total of 150 dental practitioners

were invited to participate. In total 130 ini-
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tially responded to the sbut another two re-
sponded after receiving the follow up e-mails.
Thus, the final sample comprised of 132 den-
tists. The overall response rate was 88%, of
which 18%, 36% and 46% were from Group
I, IT and III respectively

In this survey, all practitioners agreed ~ Fig 1: Percentage of dental practitioners
who encountered patients with psychiatric
that psychiatric problems should be identified  problems

in dental patients. Dentists in all three groups

Whereas most practitioners identified psychi-
had encountered patients with psychiatric

atric problems in Group II (62.5%) and Group
problems, with most agreeing that they

IIT (60%), practitioners in Group I identified
focused more on dental problems and ignored

few patients (25%). However, all practitio-
psychological factors or related symptoms

(Fig. 1)

ners agreed that dental conditions or diseases
can be associated with or cause psychiatric

problems (p<0.001;Table 1).

Table 1. The results of the questionnaire completed by dental practitioners

Sl.no. Questions <§ years 6 t010 years >10 years

(n=124) (n = 48) (n=g60) P-Vyalue
1 Dentists who have Yes No Yes Nil Yes Nil | <0.001
encountered pa- 6 18 48 60
tients with psychiat- (25%) | (75%) | (100%) (100%)
ric problem

2 Practitioners fo- Yes Nil Yes No Yes No 0.001

cus only on dental 24 30 18 36 24

problems and ig- | (100%) (63%) | (38%) | (60%) | (40%)

nore the psychiatric
related symptoms

Dr. Abdurrahman A. Al-Atram: The Ability of Dentists to Identify Psychiatric Symptoms in their Patients “



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

3 Time spend in Yes Nil Yes No Yes No
diagnosing dental 24 42 6 12 48
complains in psy- | (100%) (88%) | (13%) | (20%) | (80%) | <0.001

chiatric patients

4 8. Is an alternate Nil No Yes No Yes No
treatment or pla- 24 24 24 12 48

cebo been deliv- (100%) | (50%) | (50%) | (20%) | (80%) | <0.001
ered to a psychiat-
ric patient

5 Referring the Yes Nil Yes No Yes No
patient to psychia- 24 18 30 18 42
trist is considered | (100%) (38%) | (63%) | (30%) | (70%) | <0.001

as social stigma

6 Is further training | Yes No Yes Nil Yes No

required for dental 6 18 48 54 6
practitioner’s to | (25%) | (75%) |(100%) (90%) | (10%) | <0.001
handle psychiatric
cases

The most common psychological problems
encountered in dental practice were dental
anxiety and phobia, which were reported by

66% of dental practitioners (Fig. 2).

m dental anwety/ fear
m not reponded

* behaviour suggesting psychiatric problems

. patients already diagnosed with psychiatric disorders

4%

:.sx.‘

Fig 2: Psychiatric problems encountered in
dental practice.

About 17% of practitioners did not
respond to the question, another 13% stated
that behavioral changes among their patients
could indicate a psychiatric disorder and
only 4% reported having treated patients
with psychiatric

diagnosed problems

(»<0.001;Table 2).

Fig. 3 summarizes the role dental
practitioners had in the management of
psychiatric patients. Overall, 14% responded
that they would provide treatment for dental-
related problems and ignore the psychiatric
illness. About 24% of practitioners agreed that
they should allocate extra time to interact with

psychologically ill patients, and 11% agreed
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Table 2. The numbers of patients reported to attend dental clinics with psychiatric

problems
No. of participants according to the level of
experience
Sl .
o Presentation Total = 132
Group I Group 11 Group III
(n=24) (n=48) (n=60)
12 (50%), not
a | Dental anxiety/fear responded 42 (88%) 36 (60%)
(50%)
b | Anxiety depression due to ) .
. Nil Nil 24 (40%)
life events
¢ | Behaviour suggestin
loursuggestng Nil Nil Nil
psychiatric disorders
d | Diagnosed psychiatric . .
. Nil 6 (13%) Nil
disorders
e | Severe mental illness Nil Nil Nil

that basic dental treatment should be provided Practitioners in Group I preferred

before focussing on psychiatric treatment. . o . .
Ussing sy allocating their time to assessing the patient

o . .
However, 51% of the dentists preferred direct and referring them to a psychiatrist without any

referral to a psychiatrist without offering any dental treatment (50%). Some practitioners

dental treat t. . .-
cntal treatmen in Group II would treat dental abnormalities

before referral (13%), but most simply opted

M referalto apsychiatric
Wallocate extra time to the patient to listen him out

for direct referral (63%). In Group III, some

®treatdental abnormalities and ignore psychiatric problem

®provide basic dental treatmentthen prefer treating the psychiatric Would lgDOI'e psychlatI'lC pI'OblCl’IlS altogether

problem
and treat only the dental abnormalities (30%),
some would treat and refer to a psychiatrist

(20%), and some would refer directly to a

psychiatrist (40%;:p<0.001;Table3).

Fig 3: Management of psychiatric patients by
dental practitioners
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Table 3. Management of patients with psychiatric and related problems

No. of participants according to the level of
experience
S1
no. Management Total = 132
Group 1 Group 11 Group I1I
(n=24) (n=48) (n=60)
a | Treat physical abnormalities Nil 6(12.5%) 18 (30%)
and ignore psychiatric
problems
b | Provide basic treatment Nil 6(12.5%) 12 (20%)
followed by psychiatric
referral
¢ | Allocate extra time to listen 12 (50%) 6(12.5%) 6 (10%)
to the patient
d | Direct referral to a 12 (50%) 30 (63%) 24 (40%)
psychiatrist

Fig.4 summarizes the various
treatment options adopted by dentists when
managing patients with psychiatric illness.
All participants in Group I, 88% in Group II

and 20% in Group III responded that sufficient

time should be allocated to treat dental
problems (p<0.001). No dentist in Group
I, 50% in Group II and 20% in Group III
preferred treating patients with an alternative

treatment or placebo (p< 0.001).

® dentists with < Syrs of
EXNperien e

100
80

= dentists between 6-10 years
of experience
dentists with =10 years of
EXperienoe

60

40

20

0

allocating giving a

time for placebo
the

treatment

Fig4:Treatment options adopted by the dentists in management of psychiatric patients

n Dr. Abdurrahman A. Al-Atram: The Ability of Dentists to Identify Psychiatric Symptoms in their Patients



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

Most participants (all dentists in
Group 1, 38% in Group II and 30% in Group
IIT) believed that psychiatric referral was
socially stigmatizing (»p<0.001). Most dentists
also stated that they would prefer to undergo
further training before managing psychiatric
patients themselves (p< 0.001), and most
felt that additional follow-up of psychiatric
patients was helpful.
DISCUSSION

The oral cavity reflects a patient’s
general physical and mental health. Several
studies have highlighted that patients with
psychiatric problems are more vulnerable to
dental problems, not least because they are
more likely to neglect their oral health [11].
Moreover, the prevalence and impact of
psychiatric disorders have been increasing
in patients presenting to dental practices. A
study by Goldberg et al. on common mental
disorders revealed that in primary medical care
settings, the total prevalence of psychiatric
morbidity was as high as 23%-25% [12]. In
other research, up to 30% of patients attending
dental clinics have been recognized to have
psychopathology that often goes undetected

and untreated [13]. Typical complaints of

patients presenting to dental specialists with

manifestations of underlying emotional
disturbance are pain and abnormalities of
sensation and salivation in the mouth.
Appropriate and early recognition
of the emotional distress and suffering of
patients would benefit both the patient and
the health service [14]. It could also help
the dentist to deliver appropriate treatment
and management in a more holistic way.
This is especially true if good professional
communication exists between the dentist
and a psychiatrist. However, certain factors
appear to prevent the bridging of this gap
[15]. This survey was therefore undertaken
to evaluate the ability of dentists to identify
psychiatrically ill patients who present
to dental clinics and their awareness and
knowledge in managing such patients.

The randomly selected dentists were
categorized according to their experience
level. Clinical experience was associated
with value being placed on active listening
and empathy. It is important for practitioners
to elicit patients’ perceptions of their illness,
with associated feelings

together any

and expectations [15, 16]. Unfortunately,
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because of the increase in technical expertise
in dentistry, dentists may overlook their
patients’ psychological health. A void exists
among dental practitioners when assessing
psychological factors in their patients.

In this study, all dental practitioners
expressed concerns when identifying patients
with psychiatric problems. According to
Friedlander et al., dentists should be concerned
with the identification of depression because
of'its extensive association with dental disease.
Common oral symptoms that manifest in
patients who are mentally ill include facial
pain, preoccupation with dentures, dry mouth,
excessive palatal erosion, self-inflicted
injury and dental diseases such as dental
caries and periodontitis [17]. In this study,
practitioners with more clinical experience
could better identify patients with psychiatric
problems (p < 0.001), probably reflecting the
fact that patient—physician communication
improves with clinical experience. Patients
who understand their doctors are more
likely to acknowledge their health problems,
understand their treatment options, modify

their behavior accordingly and follow their

medication schedules [16].

It was also shown that most dental
practitioners reported dental anxiety and
phobias as the most common psychological
problems encountered in practice. These
results are in accordance with the study
done by Gupta et al.in 2014, in which most
patients who presented to a dental clinic
with psychological disorders had anxiety
and depression caused by a life event or an
underlying emotional disturbance [10]. In the
present survey, 13% of the participants stated
that dental patients with psychiatric disorders
displayed behavioral changes, but only 4%
had encountered patients with a previously
diagnosed psychiatric problem (most in
Group II).This suggests that the prevalence
of patients representing with psychological
problems is increasing and that these patients
do seek the help of a psychiatrist [5].

The present survey also revealed that
most dental practitioners only focused on
dental problems and ignored the psychiatric
complaints of patients. A survey regarding
dentists’ approaches to patients with
psychiatric illness concluded that there exists

a need to allocate extra time to treat dental

problems in these cases (p < 0.001) [17], and
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that almost 50% of dentists would prefer to
refer the patient directly to a psychiatrist to
save time. All participants in Group I, 88%
in Group II and 20% in Group III suggested
that more time should be allocated for treating
dental problems. In particular, practitioners
with most experience (Group III) had difficulty
in allotting extra time for the diagnosis and
management of psychiatric patients because
of their busy appointment schedule. By
contrast, practitioners with less experience
(Groups I and II)preferred to spend more
time with their patients. It is recommended
that dentists should spend much more time
assessing psychiatrically ill patients, and that
further treatment be planned in a proper way
by collaborating with appropriate medical
professionals [10].

Some practitioners opted to treat
their patients with an alternative treatment
or placebo to satisfy unusual requests (p <
0.001). Placebo or alternative treatment was
not supported by any dentists in Group I but
was supported by 50% in Group II and 20%
in Group IIL.In 2009, as a complement to the
population-based argument; David Feifel ex-

plored the ethical issues of placebo-controlled

studies as related to the individual psychiatric
patients who participate in them. The ratio-
nale for including a placebo arm was based
on the “greater good” argument focusing on
the benefit derived by the population at large
who were candidates for treatment with the
investigational medication [18].
Most participants in this study
believed that referral to a psychiatrist was
associated with social stigma and stated that
patients were reluctant to be referred when
informed about their psychological problem.
This is consistent with the perception that
people who are labelled as mentally ill have
more negative attributes and more societal
rejection, regardless of their behavior [19].
Studies attempting to identify the reasons
for psychiatric referral on medical wards
have pointed to noncompliance and disturbed
behavior as the main factors [20]. This study
adds to this, showing that despite the ability
to assess mental illness, there still exists a
major gap in communication with appropriate

medical professionals.
Most of the participating dentists

felt that they lacked the competence to manage

psychologically ill patients, so wanted further
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training to improve their skills. Lack of formal
training is a significant barrier that could be
resolved simply by introducing dedicated
training programmes designed to improve
the understanding of the major diagnostic
conditions and potential impacts of mental
illness on oral health [20]. In such training,
dental practitioners should be made aware of
the side effects of common medications used
to treat mental illness and how these interact
with drugs used in dentistry.

Overall, patient compliance with pre-
ventive dental health programmes and drug
therapy is central to their health and should
not be ignored because of mental health prob-
lems. However, despite the interesting find-
ings of this survey, a major drawback is that
the included dentists could not assess compli-
ance of patients with psychiatric problems. In
this regard, further studies are warranted.
Conclusion

There is a need to know more about
the intimate connection between oral and
mental health. It is equally important that
proper knowledge and training be imparted
to undergraduate dentistry students by

adding psychiatry to the curriculum. This,

in turn, would help upcoming dentists have
better assessment skills for the management
of patients who are psychologically ill. In
tandem with this, steps should be taken to
increase awareness among dentists about
psychiatric disorders and their relationship to
oral diseases. Interdisciplinary management
between a dentist and psychiatrist can improve
the overall well-being of a patient, which
should be the therapeutic target regardless of
whether the primary complaint is psychiatric

or dental in origin.
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Abstract

In this study, forty-nine — under five
years, male & female Sudanese children,
presented with protein energy malnutrition
(PEM, Kwash) according to the WHO
criteria have been studied for their thyroid
function and other biochemical Parameters.
Triiodothyronine (T3), Thyroxine (T4) and
Thyroid Stimulating Hormone (TSH), as
a thyroid function indicators, the study-
included determination of Thyroglobulin
(TG), Ferritin, Protein = Morecover,
Hemoglobin levels in serum. The study
was done in different hospitals in Khartoum
state. Patients being assessed & examined
by pediatricians using a unified clinical
protocol and a questionnaire for patient’s
characteristics. Thyroid hormones and
Ferritin were measured by a sensitive
radioimmunoassay (RIA) Technique in
49 children with malnutrition as well as
a control group of 20 healthy children.
When the results of malnourished children
compared to normal children showed that;
22% of malnourished children have sever
hypothyroidism (T4 < 30 mmol/l) and
(T3 < 0.5 qmmol/l) as the reference range
(50 — 150nmol/l) and (0.8 — 3 mmol/l)
respectively. The mean level of TSH for
patients was within the normal range but
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it was lower than the mean of TSH levels
for controls. The mean values of TG and
Ferritin for patients was higher than that of
controls. Protein and Hemoglobin values
showed low levels in Patients and negative
clinical correlation between Ferritin and
Hemoglobin has been found. Our conclusion
of this study states that, malnutrition has
severe effects on thyroid function.
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Introduction:

Malnutrition is one of the principal and ex-
treme pathological disorders in comprehen-
sive region globally. V' In a survey done by
Food and Agriculture Organization (FAO)
in 1996, ¥ several districts including Sudan
presented high risk of insufficient nutrition.
The incidence of protein energy malnutrition
PEM in children under five of age in Khar-
toum state was likely 18.3% (4.5% severe,
13.8 moderate) ®. Malnutrition results mostly
from relative or absolute deficiency of nutri-
ents, and the most usually line of population
exaggerated are children. (-9

The vital role of the thyroid hormones to chil-
dren in stimulating growth and other functions
is well-known, thyroid stimulating hormone
(TSH), which secreted by the pituitary gland,
stimulates the flow of T, and T,. Thyroglobu-
lin is a large iodinated glycosylated protein; it
is the storage form of T, and T, in the colloid
of thyroid gland ¢

Total plasma protein test is used to diagnose
impaired nutrition. Normal range of total pro-
tein in blood is between 6.4 — 8.3g/dl. Hemo-
globin is the main carrier of oxygen and car-
bon dioxide in the blood as with hematocrit,
it is an important determinant of anemia. The
typical child with protein energy malnutrition
(PEM) has a moderate anemia with hemoglo-
bin concentration of about 8-10g/d1®

Ferritin is found mainly in the cytoplasm of

reticulo-endothelial cell, liver cell, and too
lesser extend in developing red blood cells
precursors in bone marrow. It has normally
been considered as storage compound from
which iron is readily mobilized either into the
transferring-bound plasma pool or for intra-
cellular heme synthesis. In simple iron defi-
ciency, Ferritin concentration of <15mg/] in-
dicate an absence of storage iron. In patients
with iron overload high concentration of cir-
culating Ferritin are found. In patient’s infec-
tion, inflammatory disease, tissue damage or
malignancy, the serum Ferritin concentration
is still related to the level of iron store. ©

MATERIALS AND METHODS:
Study subject and selection criteria:

Forty-nine under five malnourished children
were randomly selected for this study. The
selected patients comprised males and fe-
males. Other 20 well-nourished children were
selected to serve as control subjects. All pa-
tients participated in this study were seen at
different hospital in Khartoum state, in which
all clinical examination and assessment of
disease were conducted by medical pediatri-
cians. The subjects were also selected to be
free of systemic or endocrine disease, and
they were not under effect of any drug known
to affect thyroid function.

Sample collection:

After the use of local antiseptic for skin
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(70%ethanol), 3 ml of femoral blood sample
were obtained by puncturing using disposable
syringes. The serum was separated after cen-
trifugation at room temperature and separated
sera were kept frozen at -20C° until used.

Radioimmunoassay (RIA) method to mea-
sure serum T, and T,:

Immunoradiometric

T, (or T,) radioimmunoassay method
depend on the competition between ['*
labeled T, (or T,) and T, (or T,) con-
tained in standard or in specimens to be
assayed for a fixed and limit number of
T, (or T,) antibody binding sites.

After incubation, the amount of I'* la-
beled T, (or T,) bound to the antibody is
inversely related to the amount of T, (or
T,) present in the sample.

In the antibody suspension of this kit,
the antibody is covalently bound to the
magnetic particle. Separation of the an-
tibody bound fraction is achieved by
magnetic separator and decanting the
supernatant.

By measuring the proportion of the '
labeled T, (or T,) bound in the present of
references standards containing various
known amount of T, (or T,) the concen-
tration of T, (or T,) present in unknown
sample can be interpolated.

assay method to

measure TSH:

Immunoradiometric assay for measur-
ing TSH in human serum involves the
reaction of TSH present in serum with
monoclonal and polyclonal antibody.

The monoclonal antibody is labeled
with I'?* (I'*>-Mcab) and the polyclonal
antibody is coupled to magnetic iron
oxide particles (PcAb<M>).

The formed I- Mc Ab-TSH-PcAb< M
>complex (sandwich) is separated from
unbound tracer by placing the assay
tube in the magnetic separator decant-
ing supernatant.

The radioactivity of tracer in the tubes
is directly proportional to the concen-
tration of TSH in the specimen.

Immunoradiometric assay to measure
Thyroglobulin (TG):

The tubes were labeled for T (total ac-
count), standards, samples and control
serum. Systematically the coated tubes
allowed reaching room temperature be-
fore opening the bag.

100ul of each standard were added to
corresponding tubes.

100plof each sample or control serum
were added into corresponding tubes.

Incubation for an hour at room tempera-
ture on horizontal shaker.

The incubation mixture of all tubes was
decanted.

2ml of washing solution was added to
each tube. Washed for one minute and
decanted carefully.

The washing procedure was repeated.

200ul I'* mAb tracer (red) was added
to each tube.

Incubated 2 hours at room temperature
on horizontal shaker.

The incubation mixture of all tubes
carefully decanted.

2ml of washing solution was added to
each tube, after one minute decanted
carefully.
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- The washing procedure was repeated.

- The radioactivity fixed in each tube
was counted for one minute in Gamma
counter.

Ferritin Measurement (Unit: ul)

Table (1) Radioimmunoassay to measure
Ferritin levels in serum:

T NSB S, Stan- Sam-
dard ple
Incubation 200 100 100
solution
Ferritin 100
standard
Sample
100

12T Ferittin
100 100 100 100 100

Ferritin Ab
100 100 100

Principles of total protein measurement;

Under alkaline conditions, substances con-
taining two or more peptide bonds form a pur-
ple complex with copper salts in the reagent.

Table (2) Estimation of total serum protein
methodology:

Test Standard | Blank
Sample 0.02 ml
Standard 0.02 ml
Distilled water 0.02 ml
Biuret reagent | 1.0ml 1.0ml 1.0ml

The mixture incubated for 15min at 37C, and
then absorption was read at 540 nm using
spectrophotometer. Then the results were cal-

culated according to the equation:

Abs of sample x conc. STD

Serum total protein con. (g/dl) =

Abs of STD

Estimation of plasma hemoglobin using
Cynomet Hemoglobin Method:

All form of hemoglobin reacts with drabkin
solution to form stable color solution (cynom-
et hemoglobin).

Table (3) hemoglobin concentration
methodology

Test | Standard | Blank
Blood 0.02
Standard 0.02
Drabkin reagent | Sml | 5ml Sml

All samples incubated for Smin.
Calculation:

H b con. (g/dl) = Absof sample x conc. of STD

Abs of STD
Results and discussion:

Means of studied parameters level have been
taken for patients group and compared with
the means of control group, table (4) showed
the comparison.

Table (4): means of the biochemical param-
eters for patients of control groups.

Sub- T4 T3 TSH | TG Ferr Pro- | HB%
jects tein

mmol/l | mmol/l | mIU/l | ng/ml | mg/l zdl g/dl
Patient | 84.3 1.09 2.47 | 84.86 | 129.70 | 4.86 60.4
Control | 98.0 1.62 2.80 | 34.04 | 6588 | 6.73 85

Referring to the normal range of thyroid hor-
mones among Sudanese children, T,: 0.8-3/
mmol/l, T,: 50-150 mmol/las recorded by
Nagi et- al, 2000, © the means of thyroid
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hormones (T,& T,) for the Two-study groups
were in the normal range. Nevertheless, when
we look to the patients individual results,
40% (11 out of 49) showed low levels of T4
thyroid hormone— i.e. below the lower limit
of the normal range. 37% (18 out of 49) of
T,, while 10% exhibit low levels of both T,
and T,

6.25% (3 out of 49) of the patients were found
to be complained of secondary hypothyroid-
ism-low levels of T,, T, and TSH, which may
indicates that the pituitary gland was also af-
fected by malnutrition. Low TSH levels (fig-
ure 3) may be due to hypo-secretion of thy-
rotrophic releasing hormone (TRH) from the
hypothalamus as mentioned in ¥

Upon the comparison of the means of protein
and hemoglobin between patients and con-
trols groups, patient group levels were be-
low the normal range for the two parameters,
which indicates the protein energy malnutri-
tion (PEM) of the patients. This also told by
Getahun et-al in .2017.

From the results, the patients group shows
high levels of thyroglobulin TG (>60ng/ml).
These high levels of TG among malnourished
children may be due to the dysfunction of thy-
roid hormones. &9

On the other hand, malnourished children
showed high levels of Ferritin compared with
the controls group, nearly two time, and table
(4). This elevation of serum Ferritin among
patient may be due to increase hemolysis of
red blood cells, which caused by anemia in
malnourished children.(This is not known in
pure PEM) in addition, maybe because ferri-
tin is acute phase reactant, & in PEM there
are inflammatory changes . This finding is in
agreement with Jain et-al in (%11

Conclusion:

- Form this study; the clear conclusion is
that, there is significant ratio of severe hy-
pothyroidism among the society of mal-
nourished children on Khartoum state.

- So that it will be strongly recommended
the routine investigation of thyroid func-
tion for the malnourished children imme-
diately upon diagnosis by the pediatrician.

- The immediate treatment of hypothyroid-
ism and follow up will be of a great ben-
efit for children.

- It will be recommended to prevent protein
energy malnutrition by availability of ad-
equate nutrition, education of individuals
of the importance of good nutrition and
immunization, good surveillance is nec-
essary to avoid periods of famine and fol-
low the WHO priority program.
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Abstract:

Back ground: In Saudi Arabia, educational
demands may become more challenging for
students, and expectations may be more com-
petitive than in previous academic experi-
ences. Understanding students’ quality of life
(QOL) is important for the success of students

and any academic institutions.

Aim & Methods: A cross-sectional study with
a descriptive-comparative design was utilized
to determine the QOL of 100 nursing students
at the College of Applied Medical Sciences,
Majmaah University. The Arabic version of
the World Health Organization Quality of
Life (WHOQOL-BREF) instrument was used
in data collection.

Results: All nursing students had an average
level in the four domains of QOL, which in-
clude physical health, psychological, social
relationships, and environment. Female nurs-
ing students had a greater standard of QOL-
than their male counterparts, particularly in
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physical and psychological health, and so-
cial relationship domains. However, in the
environment domain, both men and women
had the same level of QOL. Although female
nursing students have a higher QOL scores

than males, the findings were not significant.

Conclusion: This present study shows a rel-
atively good social dimension in the QOL
of nursing students in this university. These
findings suggest that administrators and fac-
ulty should always consider the various di-
mensions of QOL among nursing students in
implementing their institutional policies and
procedures. Educators should provide stu-
dents with several opportunities to nurture
their different skills, while considering QOL
in setting both extracurricular and academic

requirements.

Keywords: Quality of life, Nursing students,
Physical health, Psychological health, Social

relationship, Environment
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Introduction

Quality of life (QOL), as defined by
the World Health Organization (WHO),isan
individual’s perception of their position in
life in the context of the culture and values
systems,in which they live in connection with
their goals, standards, and concerns [1]. Also,
QOL is comprised of the achievement of hu-
man needs, such as a satisfying material life,
health, education, security, clean environment

and aesthetic and spiritual needs [2].

In Saudi Arabia, as around the world,
the transition of students from high school
to college is life-changing experience. Their
biggest adjustment is adapting from the pre-
vious mode of teaching — especially when
the medium of instruction shifted from Ara-
bic to English — as well as with the higher
level of learning in colleges and universi-
ties. Educational demands may become more
challenging for them, with higher, more com-

petitive expectations than in their previous
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academic  environments. Aside from this
adjustment,most college students are in the
transition from adolescence to young adult-
hood. This alone has been linked to stress that
can result in depression, which is believed
to be a public health problem and one of the
leading causes of disability worldwide [3].
Moreover, Pozderac [4] posits that faulty life-
style, such as inversion of sleep, smoking and
presence of stress-related exams, can adverse-
ly influence the cardiac health of students.
Understanding how some of these factors can
impact an individual’s QOL is important for

any academic institutions.

Nursing students in particular are at
an essential stage of learning, and clinical
practice is vital for them to mature and de-
velop significant values to become a caring
competent nurse. Hence, their health status
during this period affects their attitudes in
clinical practice as well as their career values.
Moreover, there is a possibility that the low
QOL during clinical practice discourages the
students to continue their career in nursing;
thus, it is imperative for nursing educators to
understand and value the importance of the
QOL of the nursing students. However, only
quite a few studies have been accomplished to
measure the QOL of the nursing students [5].
Therefore, the aim of this study is to determine
the QOL among nursing students at Majmaah
University, College of Applied Medical Sci-
ences. The findings of this research would be
a valuable contribution to the awareness of

the nursing educators and administrators of

this institution regarding the current status of
QOL of the nursing students. Specifically, this
study could help them to make better learn-
ing opportunities and necessary programs
to enhance the QOL of the nursing students,

thereby increasing their satisfaction and sense

of accomplishment.

Methods
Design

This research was designed as a cross-
sectional descriptive comparative study to
determine the QOL of nursing students at the
College of Applied Medical Sciences, Maj-

maah University.
Sample

One hundred nursing students in both
the male and female departments responded
anonymously to a questionnaire. The follow-
ing inclusion criteria were applied: (1) Saudi
Arabian; (2) currently enrolled in the nursing
program; and (3) able to read and sign an in-
formed consent and to complete successfully
all the research instruments written in Arabic.
This study focuses more on gender due to
some inconsistencies in the literature whether
males have a higher QOL than females, and

vice versa.

On the other hand, a priori power
analysis was conducted using G*Power 3
statistical software to determine the appropri-
ate sample size. The following elements were
used: (1) medium effect size of 0.5; (2) power
0t 0.80; and (3) level of significance at 0.05. It
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was revealed that there should be at least 100
participants to achieve the power of at least
0.80. Medium effect size was used due to the
limited number of studies which investigated
the QOL of nursing students.

Instrument

An Arabic version of the WHO Qual-
ity of Life (WHOQOL-BREF) instrument
was used in data collection. The WHOQOL-
BREF is a well-established cross-culturally
accepted international instrument to assess
QOL. Developed by the WHO, it is composed
of 26 items and is offered in diverse languages
for both developed and developing countries.
The composition of the four domains in the
instrument made it suitable to determine the
QOL of the nursing students since the QOL
encompasses the attainment of basic human
needs, such as material life, health, education,
security, clean environment and aesthetic and

spiritual needs [2].

The instrument comprises four do-
mains: First, the physical health which covers
activities of daily living, dependence on me-
dicinal substances and medical aids, fatigue,
mobility, pain and discomfort, sleep and rest,
and work capacity. Second, the psychologi-
cal health includes bodily image and appear-
ance, negative feelings,positive feelings,
self-esteem, spirituality, thinking, learning,
memory and concentration. Third, the social
relationship comprises personal relationship,
social support, and sexual activity. Lastly,
the environment involves financial resources,

freedom, physical safety and security, health

and social care, home environment, oppor-
tunities for acquiring new information and
skills, participation in and opportunities for
recreation, physical environment, and trans-

port.

Response options on a 5-point Likert
scale range from 1 (very poor/very dissatis-
fied/not at all) to 5 (very good/very satisfied/
an extreme amount). The raw score on each
domain was converted, from 0 being the least
favorable to 100 being the most favorable, us-

ing the transmutation table.

Data Gathering Procedure and Ethical Con-

siderations

A written approval to conduct the
study was obtained from the Dean of the Col-
lege of Applied Medical Sciences, and the
Ethics Review Board. A copy of the instru-
ment was submitted for review. Signed in-
formed consent was secured from students,
and anonymity and confidentiality were as-
sured before their participation in the study.
Data collection was done in the classroom
wherein students independently answered the
questionnaire, which took 10-15 minutes. The

response rate was 95.24%.
Data Analysis

Descriptive statistics, using frequencies, per-
centages, means, standard deviations (SD),
and mean differences were performed to ex-
amine the students’ responses. To determine
the QOL scores for each domain, means and

SD with transmutations values, as recom-
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mended by the WHO, were calculated. The
differences in QOL scores based on gender
were analyzed using the independent #-test
with 95% confidence interval (CI). All analy-
ses were considered significant whenp-value
was<0.05. All data were analyzed using IBM
SPSS Statistics (IBM Corp., Armonk, NY)

version 23.0.

Results
Gender

Participants included 100 nursing stu-
dents (male, 66%; females, 34%) with age
range betweenl9 and 35 years (mean age,
21.36;SD +2.01).

Physical Domain

Table 1 shows that 35% of students are
not experiencing any pain or discomfort, and
25% are experiencing only a little amount,
but 9% are suffering “very much” to “extreme
level” of pain and discomfort. On the other
hand, more than half of students (51%) ex-
pressed no dependence on medical treatment,
while 43% reported “a little” to moderate reli-

ance on medical care.

Less than half of students (47%) had
a moderate amount of energy, and 41% re-
ported having““very much” to “extreme level”

of energy for everyday life. Half of students

Table 1. The quality of life scores of nursing students in the physical domain (n=100)
No. of respondents (%)
Completely /
Notatall/ A little / Moderatel Mostly / Very Extremely/
Questions Poor / Dis- . Y| Much /Good /
Very Poor / : / Neither / .
L satisfied / ) Satisfied / Very | Very Good /
Very dissatis- Quite Often :
fied / Never Seldom Often Very Satisfied
/ Always
To what extent do you feel
that physical pain prevents
you from doing what you 35(35) 31 (31) 25 (25) 7(7) 2(2)
need to do?
How much do you need any
medical treatment to func- 51 (51) 29 (29) 14 (14) 6 (6) 0(0)
tion in your daily life?
Do you have enough energy
for everyday life? 4(4) 8(8) 47 (47) 29 (29) 12 (12)
How well are you able to get
around? 5(5 6 (6) 39 (39) 36 (36) 14 (14)
How satisfied are you with
your sleep? 8(8) 22 (22) 32 (32) 30 (30) 8(8)
How satisfied are you with
your ability to perform your 3)3 (13) 13 (40) 40 (36) 36 8)8
daily living activities?
How satisfied are you with
your capacity for work? 44 (13) 13 (29) 29 (44) 44 (10) 10
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(50%) classified mobility as “good” to “very
good”, while 39% said it was neither poor nor
good. It is noteworthy that satisfaction with
sleep and rest seemed to be evenly divided
among those surveyed; only 38% of students
are satisfied to very satisfied with their sleep
and rest, 32% are sometimes satisfied and

sometimes dissatisfied, and 30% are dissatis-

Of students surveyed, 44% are satis-
fied to very satisfied with their ability to do
their activities of daily living, 40% are some-
times satisfied or sometimes very dissatisfied.
Meanwhile, more than half (54%) of students
said they are satisfied to very satisfied with
their capacity to work, while 29% are in the
middle of being satisfied and dissatisfied.

fied to very dissatisfied.
Table 2. The quality of life scores of nursing students in the psychological domain
(n=100)
No. of respondents (%)
Not at all / Mostly / Completely /
& Alittle / Extremely/
Questions / . Moderately | Very Much
Very Poor / | Poor / Dis- / Neither / 1Good /
Very dis- satisfied / .elt o 00 Very Good /
satisfied / Seldom Quite Often | Satisfied / Very Satis-
Never Very Often | o4 / Always
How much do you (3)3 10 (10) 38 (38) 42 (42) 7(7)
enjoy life?
To what extent do
you feel your life to 55 (6) 6 (32) 32 (37) 37 20 (20)
be meaningful?
How well are you 5(5) 12 (12) 46 (46) 30 (30) 7(7)
able to concentrate?
Are you able to
accept your bodily 303) 12 (12) 17.(17) 46 (46) 22 (22)
appearance?
How satisfied are 3(3) 10 (10) 13 (13) 47 (47) 27 (27)
you with yourself?
How often do you
have negative feel-
ings such as blue 5(5) 43 (43) 30 (30) 16 (16) 6 (6)
mood, despair, anxi-
ety, depression?
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Psychological Domain

Table 3. The quality of life scores of nursing students in the social domain (n=100)
No. of respondents (%)
Not at all / A little / Moderately | Mostly | Completely /
Poor / Dis- | / Neither / / Very Extremely/
Questions Very Poor/ | gatisfied / | Quite Often | Much/
Very dis- | geldom Good/ | Very Good/
satisfied / Satisfied | Very Satis-
Never / Very fied / Always
Often
How satisfied are
you with your per- 333 (12) 12 (25) 25 (37) 37 23 (23)
sonal relationships?
How satisfied are
you with your sex 17 (17) (12) 12 (19) 19 32 (32) 20 (20)
life?
How satisfied are
you with the support
77 15 (15 29 (29 32 (32 17 (17
you get from you (7) (15) (29) (32) (17)
friends?

In Table 2, almost half (49%) of students clas-
sified their enjoyment of life as “very much” to
“extreme amount”. However, 48% described
having a “little” to “moderate amount” of
enjoyment. More than half (57%) of respon-

dents felt their lives were meaningful.

Further, 37% of students revealed
they were able to concentrate on their ac-
tivities, but 46% expressed they were able to
concentrate but only to some extent. The ma-
jority of students (68%) accept their body im-
age and appearance, and students are satisfied
(74%) with themselves. In addition, almost
all students (73%) expressed that they experi-

ence negative feelings about themselves from

“seldom” to “quite often”.
Social Domain

More than half of students (Table 3)
conveyed they are “satisfied” to “very satis-
fied” with their personal relationships (60%),
as well as with their sex life (52%). However,
25% and 19% respectively,are neither satis-
fied nor dissatisfied with their personal rela-
tionships and sex life. On the other hand, al-
most half (49%) of students are “satisfied” to
“very satisfied” with the social support they
receive from their friends, while 29% are nei-

ther “satisfied” nor “dissatisfied”.
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Table 4.The quality of life scores of nursing students in the Environment Domain (#n=100)
No. of respondents (%)
Completely
. Notatall/ A little / Poor Moderately / Mostly / Very / Extremely/
Questions Very Poor / N ) . Much /Good
. / Dissatisfied / | Neither / Quite . Very Good /
Very dissatis- / Satisfied / .
Seldom Often Very Satisfied
fied / Never Very Often
/ Always

How safe do you feel in
your daily life? S0 2 14 (14) 34 (34) 45 (45)
How healthy is your
physical environment? M 1747) 4747 22(22) M
Have you enough
money to meet your 7(7) 23 (23) 44 (44) 20 (20) 6 (6)
needs?
How available to you is
the information that you
need in your day-to-day 2(2) 13 (13) 53 (53) 28 (28) 4 (4)
life?
To what extent do you
have the opportunity for 11 (11) 29 (29) 41 (41) 15 (15) 4 (4)
leisure activities?
How satisfied are you
with the conditions of 5(5) 909 15 (15) 43 (43) 28 (28)
your living place?
How satisfied are you
with your access to 5(5) 10 (10) 25 (25) 39 (39) 21 (21)
health services?
How satisfied are you 9 (9) 13 (13) 20 (20) 30 (30) 28 (28)
with your transport?

Environment Domain

In Table 4, a majority of students
(79%) feel they are safe. Nearly half (47%)
reported their home environment is moderate-
ly good, and only 27% claimed to have a good
to very good home environment. Finances
were a different matter; 67% of students de-
clared they have a little to moderate amount

of financial resources.

It is noteworthy that 66% claimed
they have low to moderate opportunities
for acquiring new information and skills,

while 32% reported having experienced

opportunity“mostly” to “completely”. Fur-
ther, 70% expressed having little to moderate
opportunities to participate in leisure activi-

ties.

Students stated they were*“satisfied”
to “very satisfied” in their home environment
(71%) as well as with the accessibility and
quality of health services (60%). Also, more
than half (58%) of students were satisfied to
very satisfied with their transport.
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Table 5. The quality of life scores of nursing students in the four domains (n=100)
Male (n=66) Female (n=34)
Domains Mean Standard Transmutation Mean S;E\I/I;ggi)i Transmutation
Deviation (100 scale) (100 scale)
Physical Health 20.27/35 3.69 44 21.06/35 2.41 50
Psychological 20.35/30 4.32 56 20.94 /30 2.40 63
Social Relationship | 10.12/15 3.12 56 10.59/15 2.24 69
Environment 26.89 /40 5.80 63 27.18 /40 3.72 63

Overall QOL scores in the four domains

The WHOQOL-BREF has four do-
mains: physical health, psychological health,
social relationship and environment. The
mean scores in the four domains for male and
female nursing students are presented in Table
5. Male nursing students obtained the highest
transmuted score in the environment domain
(63%), followed by both the psychological
and social domains (56%). The scores, as

mentioned earlier, can be interpreted as above

average. However, it is noteworthy that scor-
ing in the physical domain was lower (44%),

and is considered to be below average.

Female nursing students attained the
highest transmuted scores in the social do-
main (69%), followed by the psychologi-
cal and environment domain (63%), which
were considered above average. Similar with
male nursing students, the women had the
lowest score in the physical domain (50%);

however,their scores were average.

Table 6. The difference in the quality of life scores between male and female nursing
students in the four domains (n=100)

Domains Mean Difference 95% Confidence Interval p-value *
Physical -0.79 0.60 ,-2.17 0.26
Psychological -0.59 0.99 ,-2.18 0.46
Social -0.47 0.73 ,-1.66 0.44
Environment -0.29 1.89 ,-2.46 0.80

at-test, significant at <0.05 level
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The difference in the overall QOL scores

in the four domains

Table 6 show the difference in the
QOL scores between male and female nursing
students. Although in general, female nursing
students obtained higher scores than the males
in all four domains, there were no significant
differences among their scores. Specifically,
physical health obtained a p-value of 0.26,
whereas the psychological domain acquired a
p-value of 0.46. In addition, the social and en-
vironment domains attained a p-value of 0.40
and 0.80, respectively. All these p-values are

>0.05, which means no significant difference.
Discussion

This study was conducted to deter-
mine the QOL of nursing students, and to as-
sess if there is a QOL difference between the
males and females. The findings corroborate
that all nursing students have an average QOL
which implies they have functional activities
of daily living, enough energy, less pain and
discomfort, good capacity for work, adequate
positive feelings about the future, balance,
and good personal relationships. However,
female nursing students have a higher QOL
than males specifically in physical and psy-
chosocial health, and social domains, but not
in the area of environment, where they scored
equally to the men. Moreover, it is notewor-
thy that differences in scores in the four do-

mains were not significant.

The finding of this study about the av-
erage level of the QOL of nursing students is

supported by the study conducted by Moura
and co-researchers [6], wherein they found
that the overall QOL score in their study
among undergraduate nursing students in
Brazil obtained an average score. Moreover,
they also established that the social domain
acquired the highest score among their stu-
dents. In addition, Yildirim and colleagues [7]
also established that the nursing students in
their study acquired an average level of QOL
in the four domains. On the other hand, anoth-
er study in Brazil claimed that their students
acquired an unfavorable score in the health
domain with only 34.6% [6], which is quite
similar to the findings of this study.

Further, this study asserts the results
of an investigation conducted by Zahran and
colleagues [8], which revealed that gender has
a strong association with health-related qual-
ity of life. However, this study contradicts
their findings in that female students reported
more physically and mentally unhealthy days
than other students. Also, this study diverges
from previous studies that showed male stu-
dents reflect a more stable quality of life in
the psychological domain [9,10]. On the other
hand, both male and female nursing students
acquired the same level of quality of life in
the environment domain, which was average.
This posits that these students have almost the
same environment which covers financial re-
sources, safety and security, home, participa-

tion in leisure activities, and transportation.

It is remarkable that both male and

female nursing students acquired the lowest
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score in the physical health domain, with men
attaining below average ratings. It may be re-
lated to the bulk of work an individual has to
address, because it influences all aspects of
life including physical, psychological, men-
tal, and social human [11]. Extreme levels of
workload have been associated with work-
place conflicts, physical and psychological
burnout, stress, exhaustion, [12] sleep prob-
lems, and compromised physical health [11,
13] which decreases the quality of life [12].
Further, it is well known that quality of life of
students is compromised by a variety of fac-
tors. Aside from personal stressors, academic
stressors can provoke feelings of fear, incom-
petence, uselessness, anger, and guilt which
can lead to both psychological and physical
morbidity [14-16].

The findings about the average range
of the QOL of nursing students implies that
some of them may be discouraged not to
pursue their nursing career in the future be-
cause of the negative connotation that they
will acquire a poor to average level of QOL
in the actual practice. In addition, this could
also limit the number of students who will
graduate on time because this would also af-
fect their performance in school due to the
possibility of having a low to average range
of QOL. Therefore, it is imperative for nurs-
ing educators and administrators to help their
nursing students in improving the level of
their QOL.

This study has certain limitations.

First, the study was conducted in one com-

prehensive state university; thus, limiting the
representativeness of the survey results. Sec-
ond, students conveyed their responses us-
ing a questionnaire, which limits the depth of
their answers. As a result, a caution must be
exerted in the generalize ability of the results.
A large scale multi-regional investigation is

needed for further verification of the findings.
Conclusion

This present study shows a relatively
good social dimension in the QOL of nursing
students in this university. The analysis of the
four domains of QOL among nursing students
resulted in average scores. Specifically, fe-
male students, in comparison with their male
counterparts,had acquired higher scores in the
physical, psychological, and social domains
but not in the environment wherein they were
equal. Although women achieved higher QOL
scores than men, the differences were not sig-
nificant. However, due to the limitations of
the study, these findings must be treated with

some caution.

These findings suggest that administra-
tors and faculty members should consider the
different dimensions of QOL among nursing
students. Educators should provide students
with various opportunities to nurture their
skills, while considering QOL in planning
extracurricular and academic requirements.
Moreover, the amount of the given academic
requirements must not exhaust nursing stu-
dents because these can lead to lack of sleep
and stress. Thus, current programs related to

this should be developed, such as student

Majed S. Alamri The quality of life of nursing students at the College of Applied Medical Sciences, Majmaah University: A cross-sectional study



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

counselingservices and involvement in vari-
ous curricular and extracurricular activities,
to further promote QOL among nursing stu-

dents.
KEYPOINT BOX:

* Our findings found out that nursing stu-
dents enrolled in our university have an

average level of quality of life.

* Female nursing students have a higher
quality of life than males particularly in
the physical health, psychological, and
social domains. However, both male and
female nursing students have the same
level of quality of life in the environment

domain.

* There is no significant difference in the
four domains of quality of life between

male and female nursing students.
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Abstract:

Background: Metabolic Syndrome (Met S)
is a collection of concurring risk factors asso-
ciated with cardiovascular conditions mainly
insulin resistance, dyslipidemia, obesity and
hypertension. The current study was designed
to observe the prevalence of Met S in school
going children and assess the association
between various components of Met S. Ma-
terials and Method: This analytical cross-
sectional study was conducted on 72 school
children who visited the outpatient depart-
ment at King Khaled University Hospital from
March 2016 to February 2017. Blood samples
were collected from the participant enrolled
in the study for hematological assay. Anthro-
pometric study was done by calculating the
Body Mass Index (BMI) and Waist Circum-
ference (WC). Biochemical parameters such
as glycemia, total cholesterol, LDLc, HDLc,
and triglycerides were estimated to recognize
the existence of Met S. The National Choles-
terol Education Program (NCEP) consensus
was used for defining Met S in children and

adolescent. Results: Our results showed the
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prevalence of Met S in 16.7% of the chil-
dren. Waist circumference and LDLc were
the most prominent risk factors for Met S
and Diastolic blood pressure appeared to be
the least prominent risk factor. Fasting blood
sugar (FBS) was significantly higher on the
comparison between metabolic and non-met-
abolic syndrome cases. A significant asso-
ciation was observed between fasting blood
glucose (FBS) and Triglyceride levels when
compared among males and females’ cases
of Met S. Conclusion: The high prevalence
of Met S in children is a worrying panorama
and a multifaceted approach concerning par-
ents, educators, health professionals and this
problem should be addressed more essentially
through the media. We suggest more studies
focusing on identification, intervention and
prevention programs to reduce the risk factors
of this syndrome in childhood and to reduce
future diabetes and cardiovascular disease.
Previous studies present with inconsistent
findings in terms of both prevalence of Met S
and using different criteria for defining Met S
that needs formulating a universal definition

of the metabolic syndrome for children.

Keywords: Metabolic syndrome (Met S),

obesity, prevalence, school children
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Background Introduction:

The prevalence of overweight and obesity is
becoming a global threat both among elderly
and children. Overweight prevalence tripled
in U.S. among children and teenagers in the

past 2 decades'. As per the recent evaluations,

17.1% of children under age 2-19-years are
overweight!. Data from Kingdom of Saudi
Arabia (KSA) and other countries in the re-
gion shows the prevalence of Met S is 18-40%
which solely depends on criteria of defining
Met S, the population group studied and other

sociodemographic profiles.>® There has been
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continuing increase in prevalence of obesity
and which is expected to rise further due to
economic and social transformations in Saudi
Arabia that leads to sedentary lifestyle.® The
critical consequences of this tendency holds
huge impact on morbidity, mortality and

health services expenditure.

Metabolic Syndrome (Met S) is a multisys-
tem disorder characterized by a cluster of
metabolic abnormalities that increases the
risk of developing cardiovascular and dia-
betes dieases’. These abnormalities include
Diabetes, Hypertension, Obesity and Dyslip-
idemia (elevated triglyceride, low high-den-
sity lipoprotein (HDL-C), raised low-density
lipoprotein cholesterol (LDL-C)’. Central and
abdominal obesity remain the cardinal clini-
cal feature of this syndrome®. The specific
mechanism and pathophysiology of Met S
is not fully understood. Several groups have
suggested different criteria for diagnosing
this condition®!°. Contributing factors to de-
veloping this condition include weight gain,
aging, inheritance, endocrine maladies like
polycystic ovary syndrome in females in re-
productive age and with sedentary lifestyle.!
Changes in blood lipids associated with Met
S are raised Triglycerides, high LDL, and a
reduced HDL!. It has been estimated that a
quarter of the world’s population is affected
by Met S'. In western countries, the major
cause of deaths seems to be cardiovascular

disorders.'?

Despite of rising metabolic syndrome preva-

lence rate, there is no consistent criteria avail-

able for diagnosing the metabolic syndrome
in pediatric age group in terms of components
and cutoff points. In children and adolescents,
the cutoff points for the metabolic syndrome
is based on percentiles and adjusted values
adolescents'*!*. There is lot of lacunae in lit-
erature worldwide in terms of metabolic syn-
drome prevalence in this group of children.
Among Arab populations, metabolic syn-
drome has not been extensively studied, but
the available data suggest that it is an increas-
ingly common problem.' One of the possible
reason for variation in prevalence could be
the different age groups and definitions used
in the study.

This study was primarily designed to estimate
the prevalence of metabolic syndrome us-
ing the definition suggested by the National
Cholesterol Education Program (NCEP) III
among school children attending outpatient
department in King Khaled Hospital, Maj-

maah, Saudi Arabia.
METHODS
Ethical Principles:

Ethics committee approval was provided by
the Majmaah University scientific commit-
tee. After getting a written informed consent
from parents/guardians of all respondents, the
self-designed questionnaire was completed.
Additionally, all children gave their verbal

consent.
Group of children

We have included in this study,72 children
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[42% female (n = 30) and 58% male (n=42)],
aged 6-13 years, visiting Outpatient Depart-
ment of King Khaled Hospital. This was
based on a cross-sectional study, with quan-
titative variables. To be included in the study,
children should have parental consent. As a
preliminary analysis showed that the gender
was not a determining factor in the studied
variables, we performed the study with male

and female in the same sample.
Anthropometric parameters

Waist circumference (WC) was performed
from the midpoint between the lateral iliac
crest and the lowest rib using a flexible tape
and it was evaluated according to percentile
data.'>'® All the measurements were taken by
the same individual to reduce any subjective

error.
Biochemical parameters

Blood was collected for the evaluation of the
biochemical variables such as glycemia and
lipid profile [total cholesterol (TC), triglyc-
erides (TG), high-density lipoprotein (HDL),
and low-density lipoprotein (LDL)]. Quali-
fied professionals managed the collection of
the blood.

Criteria for diagnosing Metabolic syn-

drome

NCEP I approach'® was utilized for valid
cross-study comparisons. Subjects who pos-
sessed 3 or more characteristics of metabolic
syndrome components were considered as

having Met S: 1) central obesity (waist cir-

cumference > 90th percentile as per the cut-
offs recognized by Li et al”7 and modified
version by Cook et al'® for children and ado-
lescent; 2) raised blood pressure (> 90th per-
centile, systolic and/or diastolic; 3) low HDL-
C (high-density-lipoprotein-cholesterol) level
(<1.03 mmol/L); 4) elevated serum triglycer-
ides (TGs; >1.24 mmol/L); and 5) elevated
FBS (>6.1 mmol/L)"

Subjects were selected in the study based on
some exclusion criteria like: 1) children with
known medical illness; 2) children receiving
any cholesterol lowering or sugar reducing
medication; and 3) children who were not

fasting.
Statistical methods

Statistical analysis was performed using Sta-
tistical Package for Social Sciences (SPSS)
20.0 and MS Excel. Data was represented as
Mean + standard deviation for quantitative
variables and as percentage for qualitative
variables. Comparison within the group was
performed using two independent Student’s
t-test. The fisher exact test was also applied
to observe the association between qualitative
variable. Result was found to be statistically
significant when the corresponding P-value

was <0.05.
RESULTS

No significant difference was observed be-
tween baseline characteristics and gender
(p>0.05) respectively (Table 1). As per the
classification of NCEP III for metabolic syn-
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drome, the cases with 3 or more components
were classified as Met S. It was observed that
10 cases presented with 3 components of
metabolic syndrome while 2 cases presented
with 4 components. Based on this, Met S was
prevalent in 12 (16.7%) cases (Table 2).

Waist circumference and LDL were the most
prominent risk factors for Met S (67%) re-
spectively, followed by FBS and cholesterol
(50%) and Diastolic blood pressure (17%) ap-
peared to be least prominent risk factor (Fig-
ure 1). A significant difference was observed
between fasting blood sugar (FBS) when
compared among the metabolic and non-met-
abolic syndrome cases (p<0.05), showing that
FBS was significantly raised in Met S cases.
Table 3 shows that the other parameters were
not statistically significant with p>0.05).

Figure 2 shows that there was one component
of Met S more prevalent in females (n = 12)
as compared to males (n = 6). Moreover, 2
females and 6 males presented with 2 com-
ponents of Met S. In addition, more female
(n =6) presented with 3 components as com-
pared to males (n = 4). Furthermore, 4 com-
ponents were presented in only 2 males. A
significant association was observed between
fasting blood glucose (FBS) and Triglycer-
ide levels when compared among males and
females’ cases of Met S. Result showed that
FBS and TG were significantly raised in fe-
males’ cases (p<0.05) respectively. Whereas,
WC, HDL, DBP and Met. S appeared nonsig-

nificant between males and females (p>0.05)

respectively.
DISCUSSION

This is a unique study describing the preva-
lence of the Met S among adolescents in
Majmaah region, Kingdom of Saudi Arabia.
This study, carried out in 6—13-year age group
of school children, presented the Met S as a
widespread challenge in this community. In
the current study, the NCEP III consensus
definition was used for the diagnosis of Met S
in children and adolescent. Our results show
that almost fifth of the children studied in this
work presented Met S. Brufani et al studied
the presence of Met S in Italian children and
found a prevalence of 12%.! Similar results
were obtained in Brazilian schoolchildren
(6-10 years) where the prevalence of Met S
was found to be 10.2%.% Previous study pres-
ents with limited data regarding Met S among
children or adolescents group in KSA. An-
other cross-sectional study for the prevalence
of Met S was conducted by Al-Daghri® on
large sample of 1,231 healthy children aged
10-18-year-olds using NCEP III definition.
This study documented the Met S prevalence
rate of Met S as 9.4% which is quite similar to
the present study which considered the identi-

cal age group and definition®.

The waist circumference was the main altered
component of Met S and hyperglycemia was
the component with the least frequency.? In
contrast to this, in our study, we found that
waist circumference and LDL-c was the most
prominent altered component and the least

prominent component was diastolic blood
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pressure (DBP).

Another study'® evaluated the prevalence of
Met S and its components in children aged
5-9 years in Colombia (using the criteria for
the definition of Met S for adolescents) and
studied the relationship with overweight and
socio-demographic determinants. These au-
thors found a prevalence of Met S of 8.7%
and associated overweight with Met S, while
HDL-c, triglycerides, and glucose levels were
not significantly associated with this syn-
drome.'® Our study showed that all another
component except fasting blood sugar was

significantly associated with Met S.

Prevalence of Met S ranging from 0.3% to
11.0% was found in another study* compris-
ing of 675 children and 1247 adolescents from
public schools in Bogota. The main prevalent
components were altered levels of HDL-c, tri-
glyceride levels, and the least prevalent were

altered glycemia and waist circumference.?

In this study, the main concern is focused on
high levels of fasting blood sugar (glycemia).
Insulin resistance and type 2 diabetes is a crit-
ical growing health problem in adolescents
and adults. Increased glycemia is associated
with inflammatory processes due to the pro-
duction of advanced glycation end products
that may lead to the release of Tumor Necro-
sis Factor a, Interleukin-6, and may lead to
activation of macrophages and to oxidative
stress that is associated with cardiovascular

events.?

Many studies have been conducted in the past

depicting relationship between the occur-
rence of Met S in childhood and its persever-
ance into adulthood. A longitudinal study for
tracking Met S from childhood to adulthood
was done on 174 Swedish and 460 Estonian
children® that included 9 years old children
at the beginning and later followed them for

6 years®.

Extensive studies have been carried out re-
garding the prevalence?®?’ and the risk factors
associated with Met S?*% in adults, howev-
er less importance was given to the same in
children and adolescent mainly due to lack of
clear definition for Met S in this group of age.
It is unfortunate to find that the risk factors
associated with Met S in pediatric and ado-
lescent population is not trailing far behind.
Obesity may be a reason for this as this is ma-
jor risk for all age group at any stage of their
life

Conclusion:

The result of the current study depict a high
prevalence rate of metabolic syndrome in
school children (16.7%) with further increas-
ing alarming scenario as they grow up. At this
juncture, we should start our study directed
towards identification, intervention and pre-
vention programs so as to alleviate the risk
factors of this syndrome in the early stage of
childhood. Also, it is indispensable at this mo-
ment to establish an appropriate definition of
metabolic syndrome for children below age

15 years.
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Limitations of the study:

A potential limitation which may affect the

generalization of the findings is that the study

was conducted in a single center. Small sam-

ple size was another limitation although the

Table 1. Baseline Characteristics of the Study Subjects by Sex

study was conducted for a period of one year

as it was very difficult to get the consent from

the parents for the blood sample.
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Parameters Male (n =42) Female (n = 30) P value
Mean+SD Mean+SD
Age (years) 9.0+£2.21 9.53+1.89 0.442
Weight (kg) 30.89+9.77 32.80+15.84 0.682
Height (cm) 132.19+13.42 130.20+15.24 0.688
BMI (kg/m2) 17.31+3.41 19.19+9.56 0.476
WC (cm) 60.76£13.73 61.47£14.76 0.885
FBS (mmol/L) 4.87+0.67 5.12+0.97 0.401
HDL-C (mmol/L) 1.33+£0.36 1.36+0.31 0.790
TG (mmol/L) 1.11+£0.43 1.33+0.54 0.207
SBP (mm Hg) 108.76+5.79 112.80+8.57 0.127
DBP (mm Hg) 64.0+£6.81 66.93+13.92 0.460

Abbreviations: BMI, body mass index; WC, Waist circumference; FBS, Fasting blood sugar;
HDL-C, high-density-lipoprotein-cholesterol; TG, triglyceride; SBP, systolic blood pressure;
DBP, diastolic blood pressure.

Table 2: Classification of Met S based on NCEP III criteria

Met S Component No. of Male | No. of Female Total
0 24 10 34
1 6 12 18
2 6 2 8
3 4 6 10
4 2 0 2
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Table 3: Metabolic parameters of the children according to the presence of Metabolic

Syndrome.
Parameter Metabolic Syndrome (16.7%) Non-Metabolic syndrome (83.3%)
FBS 5.20+0.31" 4.93+0.15
TG 1.39+0.25 1.16+0.08
Total cholesterol 163.05+13.55 171.44+5.02
HDL 1.41+0.16 1.33+0.06
WC 63.50+8.39 60.57+2.32
SBP 115.83+2.71 109.37+1.27
DBP 72.33+ 8.57 63.80+1.15

* indicate a significant difference at a level of 5%.Abbreviations: BMI, body mass index; WC, Waist
circumference; FBS, Fasting blood sugar; HDL-C, high-density-lipoprotein-cholesterol; TG, triglycer-
ide; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 4: NCEP III criteria for metabolic syndrome among the studied school children

(n=36)
Parameter Male Female Total P value
n % n % n %
wC 6 14.3 2 6.7 8 11.1 0.764
FBS (>110 mg/dL) 4 9.5 12 40 16 | 22.2 | 0.021*
HDL (<1.03 mmol/L) 4 9.5 6 20 10 | 13.9 | 0.825
TG (>1.7 mmol/L) 4 9.5 8 26.7 12 | 16.7 | 0.003*
DBP (=85 mmHg) 0 0.0 2 6.7 2 2.8 0.917
Metabolic syndrome 6 14.3 6 20 12 | 16.7 | 0.442

* denotes the level of significance as p<0.05. Abbreviations: BMI, body mass index; WC, Waist cir-
cumference; FBS, Fasting blood sugar; HDL-C, high-density-lipoprotein-cholesterol; TG, triglyceride;
SBP, systolic blood pressure; DBP, diastolic blood pressure.

Risk factors of the metabolic syndrome

. 67 67
= 60 S0 so
€ so
O
WiC FBS Cholestero LDL pee

Figure 1: Clustering of risk factors for the Metabolic syndrome. Abbreviations: Waist
circumference; FBS, Fasting blood sugar; LDL, low-density lipoprotein; DBP, diastolic blood
pressure.
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of the metabolic syndrome they present with.
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Abstract:

Objectives: School-based nutrition education
can provide children with the knowledge
and skills to improve their dietary attitudes
and behaviors. This study aimed to assess
nutrition education provided to students
by schools and its effects on their dietary
behaviors and body weight. Methods: A
multistage-stratified cross-sectional survey
was conducted among elementary schools (N=
10) which were randomly selected in 2013,
Saudi Arabia. 725 children were recruited
in this study. A pre-tested questionnaire was
administered and descriptive as well as binary
logistic regression analyses were performed
Results:

Systematic school-based nutrition education

to demonstrate the findings.
program was not provided in all of the
visited schools; also, there was no nutrition
coordinator available in any of the surveyed
schools. Only 55.8%, 11.6% and 17% of the
total students stated they have been taught by
school about healthy nutrition/diets, healthy

methods of gaining weight and losing weight,
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respectively. Being taught about food safety
topics and how to prepare healthy meals were
reported by 31% and 24.4% of the students,
respectively. Family (64%) and media (59%)
were the most sources of nutrition information
for children, followed by school and friends.
The majority of students (96%) stated they
need nutrition education programs in schools.
Regression analysis showed that being taught
in schools about healthy nutrition was only
associated with children age (OR= 1.1, 95%
CIL: 1.0 — 1.2, p= 0.039). No differences were
detected between the group who stated being
taught about healthy nutrition and who stated
not being taught concerning their dietary
behaviors and BMI. Conclusions: Schools
were found to be not functioning efficiently
in providing nutrition education for students.
There is a great need to establish school-based
nutrition education including school nutrition

coordinators in Saudi Arabia.

Keywords: Dietary habits; Health education;
Nutrition knowledge; Public health, School
health.
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Introduction:

Healthy nutrition is a cornerstone for people
health and wellbeing. On the other hand,
unhealthy nutrition behaviors are core
contributors to chronic diseases and health
problems (WHO, 2015). Thus, without proper
healthy nutrition, achieving a good state

of health might be unattainable. However,

there are two major kinds of nutritional
problems; those due to inadequate intake of
some essential nutrients, and those due to
an excessive intake of food or certain type
of nutrients (FAO, 2005). Healthy diet helps
protect against malnutrition in all its forms
(WHO, 2015).

Epidemiological and clinical studies have

established that diet and nutritional behaviors
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play an important role in the etiology of major
chronic diseases. For instance, it has been long
reported thatthe risk of cardiovascular diseases
can be decreased by healthy eating (WHO,
1990), as well as other non-communicable
diseases (NCDs), including diabetes, stroke
and cancer (WHO, 2015). Furthermore, it
has been reported that fruits and vegetables
contain variety of vitamins, minerals, and
other compounds that have been inversely
associated with (CVDs) risk factors (Miller,
2000; Genkinger, 2004). According to World
Health Organization, low fruit and vegetable
intake are estimated to cause about 11% of
stroke and 31% of ischemic heart disease
worldwide (WHO, 2002). Moreover, fruits
and vegetables are good sources of fibers,
and high intakes of fibers induce weight loss
(WHO, 2003). In addition, consuming milk
and dairy products daily can be a protective
factor because it contains various essential
minerals and vitamins. Children who drink
milk and dairy products tend to have better
overall nutritional status (Ballew et al., 2000;
Bowman, 2002).

Health,
three fundamental pillars for growth and
development (WHO, 2005), and they are
Healthy

affect intellectual development and learning

nutrition, and education are

interconnected. nutrition  may
performance. For instance, it has been reported
that children who are hungry or who have
poor diet are likely to: suffer from vitamin
and mineral deficiencies (e.g. vitamin A, iron,
iodine), grow slowly, have little energy to

play or do physical work, have short attention

spans and do less well at school (FAO,
2005). Previous studies reported relationship
between school children nutritional status as
well as dietary behaviors and their cognitive
test scores or school performance. It has
been reported that inadequate nutrient intake
was associated with poor academic behavior
and performance (Anzman-Frasca et al.,
2015). Moreover, review studies suggested
that breakfast consumption might enhance
students’ cognitive function, memory, test
grades and school performance (Rampersaud
et al., 2005; Adolphus et al., 2013).

Furthermore, it has been suggested that
nutrition education in schools and school
teachers are important in providing health
education and improving a healthy lifestyle
(Shah et al., 2010). Nutrition education
has also been effective in creating positive
attitudes towards fruits
among children (Wall et al., 2012; Prelip et
al., 2012). Higher nutrition knowledge of

the children was significantly associated

and vegetables

with higher vegetable intake (Asakura et
al., 2017). A whole-school approach toward
healthy dietary behaviors can provide children
and adolescents with the knowledge and
skills and how best to implement them both
within and outside the school setting (WHO,
2006). Nutrition education is defined as any
educational strategies designed to enhance
nutritional knowledge to facilitate voluntary
adoption of healthy food choices. Nutrition
education is important because it has the
potential to prevent diseases and improve
individuals’ health.

Ali S. R. Alsubaie: An Assessment of Nutrition Education in Primary Schools and its Effect on Students Dietary Behaviors and Body Mass Index in Saudi Arabia



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

Generally, eating behaviors are established
during this period, and as many health
related behaviors may persevere throughout
adulthood. It has been stated that the progress
of children’s behaviors relies on actions
carried out in school (WHO, 2006). This is
widely acknowledged in developed countries
and has created several initiatives throughout
the European countries. Unfortunately, it can
be clearly noticed that school environment
and school health services (e.g. nutrition
services, school nutrition education, etc)
still not receiving the required attention by
the education authorities and policy makers
in Saudi Arabia as well as other developing
countries. In the light of the above, and due to
the lack of studies concerning school nutrition
education in our region, it was necessary to
conduct such study. It is hoped that this study
will help to inform policy makers about
nutrition education in schools.

Methods:

This cross-sectional study was conducted
to assess nutrition education in schools
from students’ perspective in Al-Baha city,
southwestern Saudi Arabia in 2013. The
sample was drawn from primary schools using
a multi-stage stratified sampling technique.
At the first stage, a simple random-sampling
procedure was used to select the schools (N=
10). At the second stage, a simple stratified
random-sampling design technique was used
to recruit students from different grade levels.
All students in the selected classes were
invited to participate in the study. Finally, 725

schoolchildren, aging from 7 to 12 years old

were recruited in this study.

Students were asked separate questions
regarding the role of schools in nutrition
education as following: Have you been taught
in school about healthy diet/nutrition?; Have
you been taught in school about healthy way
of gaining weight? Have you been taught in
school about the healthy methods of losing
weight? Have you been taught in school about
food safety? Have you been taught in school
how to prepare a healthy meal?. Body mass
index (BMI) was calculated using the equation
BMI = (weight [kg]/height [m2]). It is worth to
mention that the study was first piloted among
small sample of schoolchildren (n=32) who
were not included in the main study. From the
pilot study, it has been found that the children
were not aware of their family socioeconomic
status such as their parents’ education level
and family income, which limit the analyses
performed in this study.

Data were entered, edited and analyzed using
SPSS version 22. Frequencies of all responses
were calculated. A binary regression analysis
of being taught in schools about healthy
nutrition with regard to other nutrition related
behaviors were performed. A p-value < 0.05
was considered statistically significant in
this study. Permission was obtained from
the Education Directorate. The data were
collected anonymously and the privacy
and confidentiality of the data was strictly

maintained.

Results:

The total sample included in this study was

725 children and the mean age was 9.8
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years, ranged between 7—12 years old (S.D =
1.6). Table 1: shows that 55.8% of the total
students stated they have been taught about
healthy nutrition/diet. Moreover, only 11.6%
and 17% stated they have been taught about
the healthy methods to gain or lose weight,
respectively. Only 24.4% and 31% reported
being taught in schools about the healthy way
to prepare healthy meal and about food safety

(e.g. how to safely prepare and store food),

respectively.

Table 1: Students perception to the
schools role with regard to nutrition

education

Items

Taught in school about healthy nutrition/diet

No. %

Yes 419 55.8

No 306 42.2

Total 725 100.0
Taught in school about healthy way of gaining

weight

No. %

Yes 84 11.6

No 641 88.4

Total 725 100.0

losing weight

Taught in school about the healthy methods of

No. %
Yes 123 17.0
No 602 83.0
Total 725 100.0
Taught in school about essential food safety
No. %
Yes 225 31.0
No 500 69.0
Total 725 100.0
Taught in school how to make healthy meals
No. %
Yes 177 244
No 548 75.6
Total 725 100.0

Among the different nutrition information
sources, family (64%) and media (59%) were

reported as the most sources of nutrition

information among children. Schools came
as the third source of nutrition information
(54%) followed by friends (24%), (Figure 1).
Moreover, out of 725 students participated in
this study, 96% stated that they need nutrition

education program (Figure 2).

%70

%64

%60

%50

%40

%30

%20

%10

%0

Friends School Media Family

Figure 1: Sources of nutrition information
among schoolchildren

4%

B Student stated need
0 Others

Figure 2: Students self - reported need for
nutrition education programme.

Table 2, represents the binary logistic
regression analysis of the students perception
of being taught from schools about the healthy
nutrition with regard to many correlates
variables. The analysis showed that being
taught in schools about healthy nutrition
was associated positively with children age
(OR= 1.1, 95% CI: 1.0 — 1.2, p = 0.039).
On the other hand, there were no differences
between the group who stated being taught
about healthy nutrition/healthy dietary and
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the group who stated not being taught from
schools about healthy nutrition with regards
to their dietary behaviors of consuming fruit
daily (OR=1.1,95% CI: 0.7 — 1.6, p = 0.549),
consuming vegetables daily (OR= 1.0, 95%
CI: 0.7—-1.4, p=0.997), consuming milk and
dairy products (OR= 0.9, 95% CI: 0.6 — 1.2,
p=0.373), consuming sweets daily (OR= 1.3,
95% CI: 0.9 - 1.9, p = 0.115), consuming soft
drinks daily (OR= 1.4, 95% CI: 0.9 — 2.2, p=
0.078), energy drinks daily (OR= 0.8, 95%
CIL: 0.4 — 1.7, p= 0.595), eating high fat food
every day (OR= 1.0, 95% CI: 0.8 — 1.5, p=
0.877), consuming fast food regularly (OR=
0.7,95% CI: 0.5- 1.1, p=0.196), and students
BMI (OR= 1.0, 95% CI: 0.9 — 1.1, p= 0.868).
Table 2: Regression analysis of students
perception of being taught about healthy

eating in schools and student’s dietary
behaviors and BMI

Discussion:

Thisstudy indicated thatschool-based nutrition
education was not found to be offered in all the
visited schools. Also, unlike many countries
world-wide, this study revealed that nutrition
coordinators were not available in any of
the visited schools. About 55.8% of the total
students stated they have been taught during
their
diet, and only 24.4% and 31% reported being
taught about how to prepare healthy meal and

school days about healthy nutrition/

learned about food safety. Also, the majority
of the school children (96%) stated that they
need school-based health education program
regarding healthy diet and nutrition. These
results highlight the urgent need for school-
based nutrition education program in Saudi
Arabia. As a result, school-based nutrition

education should be established, enhanced

Variables OR. [C.I] P- value
Age 1.1[1.0-1.2] 0.039
BMI 1.0[0.9-1.1] 0.868
Consuming Fruit Ref
Not every day
Every day 1.1 0.7 - 1.6] 0.549
Consuming Vegetables Ref
Not every day
Every day 1.0 [0.7 - 1.4] 0.997
Consuming Milk Products Ref
Not every day
Every day 0.9[0.6-1.2] 0.373
Consuming Sweets Products Ref
Not every day
Every day 1.3[0.9-1.9] 0.115
Consuming Soft-Carbonated Drinks Ref
Not every day
Every day 1.4[0.9-2.2] 0.078
Consuming Energy drinks Ref
Not every day
Every day 0.8[0.4-1.7] 0.595
Consuming Fast Foods Ref
Not Regularly
Regularly 0.7[0.5-1.1] 0.196
Consuming High Fat Foods Ref
Not every day
Every day 1.0 [0.7-1.5] 0.877
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and promoted, which can lead to improve
children dietary behaviors and contribute to
health improvement. It has been reported that
healthy nutrition behaviors in childhood can
improve people well-being, learning ability
and leading to better academic performance
(WHO, 2006). School-based

education can improve dietary behaviors

nutrition

that affect young people growth, health and
intellectual development (CDC, 1996). It
has been reported that many children and
adolescents grow up without learning the
basic skills of how to arrange for a healthy
diet (WHO, 2006), which may increase their
tendency of eating out, encouraging the
consumption of snacks with poor nutrient
content, large portions of meals and high
calories. Therefore, nutrition program
interventions need to occur early in childhood
in order to prevent overweight and unhealthy
eating behaviors and the adverse health effects
(St-Onge et al.,, 2003), and school-based
nutrition education programs must become a

national priority (CDC, 1996).

In addition, this study found that the majority
of the students were not taught about the
healthy methods of gaining or losing weight.
Unhealthy losing weight practices have long
been reported among children (Mellin, 1988;
Maloney et al., 1989). In United States, it
has been reported that many young people
practice unsafe weight-loss methods (CDC,
1996). The use of dieting and weight control
methods among young people has grabbed
many public concerns, due to the associated

negative physiological and psychological

(WHO, 2006). Therefore,

children and adolescents should learn about

consequences

the danger of harmful/unhealthy weight-
loss techniques and about the health ways of
maintaining a healthy weight (CDC, 1996).
Thus, these findings highlight the need for
school-based nutrition education taking into
account many related issues such as the
healthy methods of maintaining ideal weight,
ineffectiveness and unhealthful weight-gain
and weight-loss practices among children.

The logistic analysis (Table 2) showed that
students perceptions of being taught in schools
about healthy nutrition was only associated
positively with an increase in children age.
This positive association might be attributed
to the effect of students’ school grades or
their cognitive development, experiences
and awareness. On the other hand, there
were no differences between the group who
stated being taught about nutrition/healthy
dietary behaviors and the group who stated
not being taught concerning their dietary
behaviors and students BMI. This might
be due to the lack of efficient school-based
nutrition education (e.g. scientific, effective,
continuous and systematic) and the absence
of nutrition coordinators in schools, which
this study has revealed. In addition, these
findings beg the questions of the effectiveness
and the bear equality of nutrition education
that those students receive and perceive from
schools. Nutrition education in schools and
school teachers are important in providing
health education and improving a healthy
lifestyle (Shah et al., 2010), which in turn
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can improve children dietary knowledge and
behaviors. Similarly, it has been stated that
higher nutrition knowledge was significantly
associated with higher vegetable intake
among children (Asakura et al.,, 2017).
Family dietary behaviors and social/culture
influences can have a great effect upon children
dietary knowledge, attitudes and behaviors.
Consistent associations were found between
parent and children’s eating behaviors and
children attitudes (Brown and Ogden, 2004).
Moreover, children’s eating behaviors are
strongly influenced by surrounded physical
and social environment (Patrick and Nicklas,
2005);

accessibility to healthy food and several

including availability and easily

socioeconomic and sociocultural factors
such as parents’ background and education
have strong influence upon children dietary
behaviors.

As this study revealed (Figure 1), family
and media were the most common sources
of nutrition information among children.
Unfortunately, schools were reported
came as the third source for nutrition
information followed by friends. Similarly,
it has been reported elsewhere that the
students’ knowledge of food and nutrition
was insufficient, and most of the nutrition
information was obtained through the media
(Brook and Tepper, 1997). In line with
that, the radio and TV, followed by family/
friends were the most sources of nutrition
information (Charlton et al., 2004). The
finding that the media is popular source of

nutrition information amongst children may

have both negative and positive implications.
On one hand, media can send important
nutrition messages and reach many children
and schools easily. Which reaches on the other
hand, it has been reported that about half of
the nutrition information advertisements in
food and beverage was misleading or related
to inaccurate (Byrd-Bredbenner and Grasso,
2000). Therefore, policy makers should pay
more attention, use the media more effectively
to design, and promote healthy nutrition
information in order to improve people dietary
behaviors. Additionally, it has been suggested
that there is a necessity to develop consumer
education programs to equip people with
the skills needed to evaluate the validity of
nutrition information presented via the media
(Byrd-Bredbenner and Grasso, 2000).

The overall findings indicate that there is
crucial need for more extensive effort. In
particular, opportunity exist for development
of appropriate  school-based nutrition
education so the messages received by
students are effective, consistent and aimed
at motivating children to choose a healthy
diet. Schools can offer effective, efficient and
better opportunities than any other setting to
promote and support healthy eating. It has
been reported that school nutrition education
serves as a means to advise families and
community members about ways to prevent
malnutrition and promote health (WHO,
1998). Nutrition education has been shown to
have a significant effect in fostering healthful
dietary behaviors (Berg, 1993). A significant

impact of educative nutrition intervention on
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knowledge and behavior were documented
(Shah et al., 2010; Fahlman et al., 2008).
A whole-school approach toward healthy
dietary behaviors can provide children and
adolescents with the knowledge and skills
and how best to implement them both within
and outside the school setting (WHO, 2006).

The challenge in education is not about to
get children into school nowadays, but also
to improve the overall quality of school
environment, school services and address
students’ needs (Alsubaie and Omer, 2015).
Therefore, school environment must be of
central interest to policy makers and Ministry
of Education in Saudi Arabia. However, there
are some evidences that schools in Saudi
Arabia suffer and lack of some environment
measures (Alsubaie, 2014a; Alsubaie, 2014Db).
Investments in schools are predicted to yield
benefits to individuals, communities and
nations as a whole (WHO, 1998).

Some limitations should be highlighted. First,
this study was based on questionnaire cross-
sectional design, which might be subjected
to over reporting or under reporting. Second,
according to Saudi culture and education
system male and female are separated in
schools, consequently it was not allowed for
male investigators to access female schools
or contact female students. Therefore, female
schools and students were not included in this
study.

Conclusion:

This study revealed that school-based nutrition
education program is lacking, insufficient

and ineffective. Therefore, there is a great

need for school-based nutrition education
and consistent health education programs to
be established in schools to promote healthy
nutrition and improve children dietary
behaviors.

It is hoped that this study can serve as a
reference point for future research in the
field of nutrition education in Saudi Arabia.
Further in-depth  studies

exploring nutrition education in schools and

and extensive

its barriers, correlates and determinants are

highly needed.
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Abstract

Background: Leishmaniasis is caused by the
flagellate protozoa of the genus Leishmania
and is transmitted by the bite of female phelo-
botomine sand flies. Worldwide, an estimated
1.5 million cases of cutaneous Leishmani-
asis occur annually. Although the disease
showed remarkable decline in the prevalence
during 1987 and 1990 in Riyadh region of
Saudi Arabia, few studies had addressed the
current status of the disease in recent times.
The objective of this study was to determine
the trends in reported incidence of Cutane-
ous Leishmaniasis in Majmaah, Saudi Arabia
between 2007 and 2016.Research methods:
The research design was descriptive, insti-
tutional-based study of the epidemiological
trend of Cutaneous Leishmaniasis infection
in Majmaah, Saudi Arabia using data from
the surveillance data base at the regional Vec-
tor Control Unit, Local Health Directorate;
Riyadh, Saudi Arabia. Total enumerations of
all records of patients registered and treated in
King Khalid hospital, Majmaah during 2007-
2016 were included in this study. The data

last five years of the study.
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were collected by a pre-tested check list and
analyzed by SPSS version 22. Results: The
age group 15-44 was mostly affected by Cuta-
neous Leishmaniasis (50.6%). Most patients
were males (78.2%) and majority of the Saudi
nationality (62.1%); farmers were mostly af-
fected by the disease (28.7%) compared to
other occupations. The reported incidence
of the disease was 33:100000 populations
in 2007 and reached its peak as 44:100000
populations in 2008 then started to decline
with fluctuations to reach 4:100000 popula-
tions in 2016. During the first five years of
the study (2007-2011), patients less than 15
years of age were 21(30.9%) while those 15
years of age and more were 47 (69.1%); the
male and female patients were 82.4% and
17.6% respectively. During the second half
of the study (2012-2016), patients less than
15 years of age were 4(21.1%) while those
15 years of age and more were 47 (69.1%);
the male and female patients were 82.4% and
17.6% respectively. Conclusion: The find-
ings of this study concluded that the trends of
Cutaneous Leishmaniasis in Majmaah, Saudi
Arabia declined during the past ten years. The
disease was more prevalent among the older
age group, the Saudis, and the male gender:
However, the incidence of the disease among

the females increased significantly during the
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Introduction

Leishmaniasis remains a major public health
problem; with an estimated global burden of
12 million cases and a yearly incidence of
1.5-2 million cases. During the past 10 years,

there has been a sharp increase in the number
of recorded cases of the disease worldwide.
In addition, a substantial number of cases are
not recorded, as notification of the disease

i1s compulsory in only 32 of the 88 affected
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countries'?. Although the disease is ranked
ninth in terms of burden to the population as
a single entity but remains neglected when
addressed along with other infectious dieas-
es.®¥ In Saudi Arabia, the disease is caused
by Leishmania major in central and eastern
provinces and Leishmania tropica in west
and southwest provinces. The main vector
of Cutaneous Leishmaniasis is Phlebotomus
sergenti, and the disease affects males more
than females®®”. Cutaneous Leishmaniasis
attained epidemic proportions in 1973 and
subsequently declined and reached a plateau
in the mid-1980s ®). In a retrospective study
in Riyadh region between 1987 and 1990
Cutaneous Leishmaniasis incidence rate de-
clined from 244.2 to 106.5 per 100,000 popu-
lations®. During the year 2000-2010, Cutane-
ous Leishmaniasis in the Eastern Region of
Saudi Arabia showed higher incidence rate
among males compared to females, it also
showed declining trend among Saudi while
increasing in expatriates '%. Urbanization and
extension of the cities, as the case in Saudi
Arabia is a main risk factor. Other associated
factors also found in Saudi Arabia are mi-
gration from rural to urban areas, socioeco-
nomic, cultural, demographic, environmental

changes as well as climatic disturbances!'".

The objective of this study was to determine
the reporting trend of cutaneous Leishmani-
asis in Majmaah, Saudi Arabia between 2007
and 2016

Research methods

The research design was descriptive, institu-

tional-based to study the trend of occurrence
of Cutaneous Leishmaniasis in Majmaah,
Saudi Arabia. The study was conducted in
Majmaah city. Majmaah is the capital of Ma-
jmaah governorate in Riyadh Region in Saudi
Arabia. The area of Majmaah governorate is
around 30 000 square kilometers. The popula-
tion of the governorate is about 97,349. Ma-
jmaah Governorate borders the Eastern Prov-
ince and Al-Qassim on the north, Thadiq and
Shagra on the south and Ramah to the east.
The governorate borders Zulfi and al-Ghat
on the west 2. King Khalid General Hospital
is the main specialized hospital in Majmaah
governorate; the hospital provides different
specialized services for patients transferred
from other hospitals, the primary health care
centers as long as from the private health fa-
cilities. The patients suffering from dermato-
logical illnesses in the area are referred to the
department of dermatology in the hospital for

specialized care and reporting.

Medical records of Cutaneous Leishmaniasis
patients registered and treated at King Kha-
lid Hospital, Majmaah, Saudi Arabia during
2007-2016 were reviewed and considered in
this study. The surveillance database of cu-
taneous Leishmaniasis at the regional Vec-
tor Control Unit, Local Health Directorate,
in Riyadh, Saudi Arabia was also used in this
study.

The data were collected by a pre-tested check
list. The data were edited at the field and dur-
ing data entry, cleaned, summarized using

a master sheet and doubled entered into the
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computer. The SPSS for Windows software,
version 21 (SPSS, Chicago, Illinois, USA)
was used to analyze the data. Descriptive
statistics were used (frequency and standard
deviation). Comparisons between qualitative
variables were made using the person’s Chi-
square to test significance. P value less than
0.05 was considered significant. Ethical ap-
proval was obtained from the ethical commit-
tee of Majmaah University. All the data and
information regarding this study were kept
confidential and utilized only for the purpose
of this study.

Results

Table (1) shows the social characteristics of
patients with Cutaneous Leishmaniasis; pa-
tients less than 5 years of age were 10(11.5%),
between 5 and 14 years were 17 (19.5%), be-
tween 15 and 44 years were 44 (50.6%) and
more than 44 years were 16 (18.4%). The
mean age of patients was 26.3 years. In this
study, females constituted 78.2% and 21.8%
respectively. Fifty-four patients (62.1%) were
Saudi while 33 (37.9%) were non-Saudi. 29
(28.7%) of the patients were farmers, twenty-
two (25.3%) were students, 16 (18.4%) were
laborers, housewives/ no jobs were 6(6.9%).
Other occupations constitute (13.8%). Most
of the patients (95%) reside in Majmaah prov-

ince.

The analysis showed that most of the patients
had lesions which were dry (81.7%) while
34.9% of the participants showed secondary

infection of the lesion seen in table (2).

Figure (1) shows the trend of the occurrence
of Cutaneous Leishmaniasis in Majmaah,
Saudi Arabia. The reported incidence of the
disease was 33:100000 populations in 2007
and reached a peak 44:100000 populations in
2008 then started to decline to reach 4:100000
populations in 2016.

Table (3) shows the association between Cu-
taneous Leishmaniasis and social factors.
In the first five years of the study (2007-
2011), patients less than 15 years of age were
21(30.9%) while those 15 years of age and
more were 47 (69.1%). In the second half of
the study (2012-2016), patients less than 15
years of age were 4(21.1%) while those 15
years of age and more were 15 (78.9%); the

above association is not significant (p=0.11).

During 2007-2011, the male and female pa-
tients with cutaneous Leishmaniasis were
82.4% and 17.6% respectively; while during
2012-2016,the ratio of male to female patients
was 63.2% and 36.8% respectively; this asso-
ciation was statistically significant (p=0.002).

During 2007-2011, the Saudi patients diag-
nosed with cutaneous Leishmaniasis were
61.8% while non-Saudi patients were 38.2%;
while during 2012-2016, this ratio of Saudi
and non-Saudi patients was 63.2% and 36.8%
respectively, this association was not signifi-
cant (p=0.84).
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Table (1): Social characteristics of patients with Cutaneous Leishmaniasis (n= 87)

Social characteristic Number Percent

Age:

Less than 5 10 11.5

5-14 17 19.5

15-44 44 50.6

More than 44 16 18.4
Gender:

Male 68 78.2

Female 19 21.8
Nationality:

Saudi 54 62.1
Non-Saudi 33 379
Occupation:

Farmer 25 28.7
Student 22 25.3
Laborers 16 18.4
Housewives 6 6.9
No job 6 6.9
Others 12 13.8

Residence in Majmaah province:

Yes 83 95.8
No 04 4.2
Age: Min- max (years) = 3-90
Mean age (years) = 26.3
Table (2):
Characteristics of Cutaneous Leishmaniasis Lesion (n=87)
Social characteristic Number Percent
Ulcer:
Dry
Moist 71 81.7
Presence of secondary infection: 16 16..3
Yes
No 57 34.9
30 65.1
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Fig. (1) Cuteaniuon Leishmaniasis trends in Majmaah
2007-2016

Table (3):

Cutaneous Leishmaniasis trends according to social characteristics

Cases/years
Social characteristic Total P
(2007-2011) (2012-2016)
No. (%) NO. (%)
Age/ years:
Less than 15 21(30.9%) 4(21.1%) 25(28.7%)
15 and more 47(69.1%) 15(78.9%) 62(71.3%) 0.11
Total 68(100.0%) 19(100.0%) 87(100.0%)
Gender:
Male 56 (82.4%) 12(63.2%) 68(78.2%)
Female 12(17.6%) 7(36.8%) 19(21.8%) 0.002
Total 68(100.0%) 19(100.0%) 87(100.0%)
Nationality:
Saudi 42 (61.8%) 12(63.2%) 54(62.1%)
Expatriates 26 (38.2%) 7(36.8%) 33(37.9%) 0.84
Total 68(100.0%) 19(100.0%) 87(100.0%)
Discussion

Eighty-seven patients diagnosed with Cutane-
ous Leishmaniasis between 2007 and 2016 in
Majmaah, KSA were included in this study.
The total number of patients during 2007-

2011 were 68 patients while during 2012-
2016 were 19 patients there is a significant
decrease (percentage), with highest peak in
2008 (20 patients) and no reported cases in
2012 and 2014.

Rasheed Khalid Barradah: Incidence trend of Cutaneous Leishmaniasis (CL) in Majmaah, Kingdom of Saudi Arabia



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

This total number of cases seems to be low
and some cases may not be diagnosed due to
under reporting. The remained untreated cas-
es may act as a reservoir driving new trans-
mission!®.In the current study most of the
reported lesions were dry!'?. This finding is
consistent with conducted in Yemen in 2009
by Khatri ML et al.

Results showed that the disease is more
prevalent among the 15-44 years age group;
this finding is consistent with other studies
(15.16.19 A study conducted in Afghanistan in
2010 by Reithinger R showed that cutaneous
Leishmaniasis reported incidence increases
with age up to 15 years, after which preva-
lence levels off due to the acquisition of im-
munity'?.

The disease showed declining trends between
2007 and 2016; the same trends was seen in
some areas of the Middle East including Sau-
di Arabia ® 19, The main reason that could
be attributed to this decline is the launch of
the national control program head by Ministry
of health, and the team work headed between
Majmaah Health Care System and the region-
al Vector Control Unit. The main focus of the
program is interrupting the disease transmis-
sion by controlling the vector by means of
insecticide spray, use of insecticide—treated
nets and control of animal reservoir hosts at
suspected areas whenever there is reporting
of a new case. The program is in collabora-
tion with WHO and adopting its guidelines.
Another factor in the decline of cases could
be duo to under reporting. In other parts of

the world the disease showed an increased

trend®*!9, According to our study, no cases of
cutaneous Leishmaniasis were reported in the
years 2012 and 2014. This finding is consis-
tent with the ministry of health data that in
the year 2014 all regions of Saudi Arabia re-
ported only eight cases®.

Our findings showed that the reported inci-
dence of the disease is more prevalent among
male gender compared to females; this find-
ing is in line with other studies as males are
more exposed to transmission of the disease
due to their occupation and recreational social
gathering in farms®*?*?%, During 2007-2011
the females with the disease were very low
but this number increased dramatically during
2012-2016; this increase in female compared
to male patients is significant (p=0.002), de-
cline trends among females was seen else-
where @Y. The rate of the disease among ex-
patriates did not increase between 2007-2011
and 2014-2016; this finding contradicts an-

other study conducted at Al Hassa in Saudi
Arabia (19,

Conclusion

The findings of this study concluded that the

trends of occurrence of Cutaneous Leishman-
iasis in Majmaah, Saudi Arabia declined dur-
ing the past ten years. The disease was more
prevalent among the older age group, the
Saudis, and the male gender: However, the
incidence of the disease among the females
increased significantly during the last five
years of the study. The study recommends ap-
plication of an active surveillance system for
Cutaneous Leishmaniasis and include the dis-
ease management, control and reporting at the

primary health care level.
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Abstract

Background: Medical Education and Medi-
cal Profession are among the most challeng-
ing and stressful ones. It also poses many
new, challenging and potentially threatening
situational demands on the incoming students.
Anxiety and depression represents an esca-
lating public health problem among medical
students. Objectives: The objectives of the
study were;to find the prevalence of mental dis-
tress among undergraduate medical students
studying at College of Medicine, Majmaah
University; to explore associations between
socio-demographic characteristics and men-
tal distress and to identify mental health and
support service needs at Majmaah University
for distressed students. Methods: It was a
cross-sectional study. The data was collected

from undergraduate medical students’ of ei-
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ther gender studying at College of Medicine,
Majmaah University using complete enu-
meration method. General Health Question-
naire (GHQ-28) was used to collect the data
from 162 students. Result: The prevalence of
mental distress among studentswas 35.8%.
Psychosocial disorder (27.2%) was the most
prevalent among students, followed by anxi-
ety (24.7%), somatic (14.2%) and depression
(10.5%). Male students had higher mental dis-
tress as compared to female students (67.6%
vs 43.5%, p<0.001). Moreover, third year stu-
dents had higheranxietylevel (42.1%) as com-
pared to other year students p<0.001. Con-
clusion: Medical students encountered high
rates of anxiety and depression. Male students
were more mentally distressed as compared
to female students. Anxiety was more preva-
lent in 3™ year students as compared to other
groups. Educating the students through stress
management programs and counselling them
through mental health units in the College
may help in overall reduction of mental dis-

tress.

Keywords: Mental distress, stress, medical
students, anxiety, depression
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Introduction:

Mental health is an undivided part of health
and well-being, as have been stated in the
definition of health in the Constitution of the
World Health Organization: “Health is a state
of complete physical, mental and social well-
being and not merely the absence of disease

or infirmity . Mental Illnesses refer collec-

tively to a number of disorders and are char-
acterized by sustained, abnormal alterations in
thinking, mood, or behavior associated with
distress and impaired functioning®. Recent
evidence from the World Health Organization
indicates that mental illness affects nearly half
the population worldwide®. Mental health

among university students represents an im-
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portant and growing public health concern
for which epidemiological data are needed
4, Medical education poses many new, chal-
lenging and potentially threatening situational
demands on the incoming student ®. Further-
more, Medical students face several stresses
during their revolution from insecure students
to young knowledgeable physicians ¢#. This
can lead to mental distress with negative im-
pact on their cognitive functioning and learn-
ing ®19, The main purpose of medical schools
is to facilitate and foster students’ learning
through a safe and supportive environment V.
The estimated prevalence of psychological dis-
turbances reported in different studies among
medical students is higher than that in the
general population (> > A Swedish study
done in 2011, reported a 12.9% prevalence of
depression among medical students and a to-
tal of 2.7% had made suicidal attempts!®. In
2008, at USA, approximately 50% of medi-
cal students experienced stress and burnout
and 10% experienced suicidal ideation dur-
ing their study at medical school 9. Another
study in 2004 conducted in Malaysia, report-
ed that 41.9% of the medical students have
mental stress 7. The corresponding stress
rates among medical students in Thailand and
Saudi Arabia were 61.4% "® and 57% " re-
spectively.In Arab world, a comparative study
conductedamong male medical students in
Mansoura University, Egypt and King Faisal
University, Al-Hassa, Saudi Arabia concluded
that anxiety & depression represented a prev-
alent problem in both countries ®?. In Saudi

Arabia, a cross-sectional study conducted in

Riyadh, King Saud University, reported high
prevalence of depressive symptoms (48.2%)
among medical students, it was either mild
(21%), moderate (17%), or severe (11%)@Y.

Another study done in Jazan University,
2012, reported high prevalence of stress
among medical students (71.9%) ?». Another
study conducted by Ibrahim et al in 2010 at
King Abdul-Aziz University, Jeddah, con-
cluded that Prevalence of morbid anxiety and
depression among female medical students
was 34.9% and 14.7%, respectively ?. Thus,
mental disorders represent escalating men-
tal health problems among medical students
worldwide. However, there are few studies
have been conducted among medical students
in Riyadh region despite the expanding num-
bers of medical schools. Therefore, this study
was planned to find out the prevalence & main
predictors of anxiety & depression among
medical students studying at Majma’ah Uni-
versity, Riyadh region, Saudi Arabia.

Material and Methods:

It was a cross-sectional study by design. The
data was collected from January — March
2015 using complete enumeration sampling
method. A total of 162 medical students (139
male and 23 female students) were inter-
viewed during this time period. The study was
conducted at College of Medicine, Majmaah
University. It’s a newly established Medical
College in 2011. The University is located in
Almajmaah City which lies to the north of
Riyadh City and is considered as one of Al-

m Talal Alghamdi: Prevalence of mental distress among undergraduate medical students at Majmaah university, Kingdom of Saudi Arabia



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

Riyadh Province governorates. The estimated
population of Al-Majmaah City is approxi-
mately 130000 comprising of citizens and
residents **. The data was collected by using
the General Health Questionnaire (GHQ-28),
which was a self-administered screening in-
strument, designed to detect the current diag-
nosable psychiatric disorders. It was used in
the surveys and clinical settings to identify
the potential cases, leaving the task of diag-
nosing the actual disorders to a psychiatric in-
terview 2> 2, The GHQ-28 item version was
introduced incorporating the four sub scales
of somatic, anxiety, social dysfunctions, and
severe depressive symptoms [»!. Each ques-
tion has four responses. The participants’ an-
swers were scored as 0-0-1-1 based on their
responses. The total score was determined by
adding the score obtained for each answer in
the questionnaire. Compared to other versions
of the GHQ-short versions; 12 and 30 - the
28 item version was found to be the best in
sensitivity (100%), specificity (81.9%), and
overall misclassification rate (17.5%), when
used in the 4 / 5 casernes threshold score. The
GHQ-28 was translated into Arabic language
and validated at King Khaled University Hos-
pital in Riyadh " The Cronbach Alpha was
0.77. The questionnaire comprised of two sec-
tions: The first part was about the socio-de-
mographic characteristics and the second part
related to GHQ-28.The data were entered and
analyzed using SPSS 23.0. Mean+S.D was
given for quantitative variables. Frequencies
and percentages were given for qualitative

variables. Pearson Chi Square was applied

to observe associations between qualitative
variables. A p-value of <0.05 was considered
as statistically significant. The study was ap-
proved by the ethical committee of Majmaah
University. The students consent was also ob-
tained prior to filling the questionnaires. All
information was kept purely confidential and

was only used for statistical analysis.

Results:

The mean age of the students was 19.21+2.21
years. The data was collected from 162 medi-
cal students of which n = 139 (85.5%) were
male students and n = 23 (14.2%)were fe-
male students. About three fourth of the stu-
dents were studying in 2™ year n=76 (46.9%),
n=38(23.5%) were studying in the 3" year,
n=27(16.7%) were studying in 4™ year and
21(13%) students were studying in 5™ year.
Only 3.1% of the students were married the
remaining 96.9% were singles. About three
fourth of the students (75.9%) were living
in Majmaah City, whereas, n=39 (24.1%)
were non-boarders. Majority of the students
n=73 (45.1%) were living with their fami-
lies, n=57 (35%) students were living alone
and n=32(19.8%) were living with a friend.
More than 50 % of the students had more
than 7 family members,n=67 (41.4%) had
family members between 4-7 persons and
only a small percentage n=10 (6.2%) had
family members less than 4 members. Major-
ity chunk of the students were non-smokers
n=135 (83.3%). Around 15 % of the stu-
dents were smokers (smoking shisha and

cigarettes), whereas, only 1.9% students were

Talal Alghamdi: Prevalence of mental distress among undergraduate medical students at Majmaah university, Kingdom of Saudi Arabia m



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

ex-smokers. We also collected data on Educa-
tional status of both parent and were assessed
separately. Regarding mothers education; ma-
jority of them were having University degrees
n=61 (37.7%), n=39 (24.1%) had secondary
school certificate, about one fifth had primary
school certificate and a small percentage were
illiterate. Regarding father’s education; ma-
jority of them were having University degrees
n=96 (59.3%), n=33 (20.4%) had secondary
school certificate and a small percentage n=6
(3.7%) were illiterate Table 1

As stated supra, the GHQ-28 item version
was used. It is further divided into four sub
scales; somatic, anxiety, social dysfunctions,
and severe depressive ®. Each question in the
sub-scale had four responses. Overall mental
distress was prevalent in n=58 (35.8%) of the
students, of which n=13 (22.4%) were fe-

males and n=45 (77.6%) were males. Psycho-

social distress was prevalent in majority of the
students n=44 (27.2%), followed by anxiety
n=40 (24.7%), somatic distress n=23 (14.2%)
and depression n=17 (10.5%) as shown in
table 2. Mental distress was significantly as-
sociated with gender (p=0.025) showing that
males are more mentally distressed than fe-
male students table 3. Year of study was
also significantly associated with anxiety
(p=0.006) showing that 3™ year students had
higher level of anxiety as compared to other
students studying in different years table 4.
Residency, place of residence and smoking
were not significantly associated with mental

distress (p>0.05) respectively.

Table 1: Socio-demographic data of students (N = 162)

Item No. (%) Item | No. (%)
Gender Number of family members
<4 10 (6.2%
Male 139 (85.8%) (6:2%)
4-7 67 (41.4%
Female 23 (14.2%) (41.4%)
>7 85 (52.5%)

Academic year

Second year 76 (46.9%)

Smoking status

Third year 38 (23.5%) currently smoker 24 (14.8%)
Fourth year 27 (16.7%) ex-smoker 3 (1.9%)
Fifth year 21 (13.0%) never smoked 135 (83.3%)
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Mother education

Illiterate 19 (11.7%) Type of smoking
Shish 11 (6.8%
Primary 27 (16.7%) 1sha (6.:8%)
Tob igarett 10 (6.2%
Intermediate 16 (9.9%) ODACCo CIBaTeHes (6:2%)
Shisha and tob 3 (1.9%
Secondary 39 (24.1%) DT oA o (1.9%)
University 61 (37.7%) Place of residency
Father education Inside Majmaah 123 (75.9%)
Illiterat 6 (3.7%
ferate (3.7%) Outside Majmaah 39 (24.1%)
Primary 12 (7.4%) Residency
Al 57 (35.2%
Intermediate 15 (9.3%) one ( )
With famil 73 (45.1%
Secondary 33 (20.4%) HH famiy (45.1%)
With a friend or el 32 (19.8%
University 96 (59.3%) {Hafriendorese (19.8%)
Marital status
Married 5(3.1%)
Single 157 (96.9%)

Table 2: Prevalence of mental distress in students and its sub-scales (N=162)

Negative Positive
Somatic 139 (85.8%) 23 (14.2%)
Anxiety 122 (75.3%) 40 (24.7%)
Psychosocial 118 (72.8%) 44 (27.2%)
Depression 145 (89.5%) 17 (10.5%)
Overall mental distress 104 (64.2%) 58 (35.8%)

Table 3: Association between mental distress and gender (N=162)

Gender Mental distress
Positive Negative Total
Male 45 (32.4%) 94 (67.6%) 139
Female 13 (56.5%) 10 (43.5%) 23
Total 58 (35.8% 104 (64.2%) 162
Pearson Chi Square =5.007, p=0.025
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Table 4: Association between anxiety and academic year (N=162)

Anxiety
) Negative Positive
Academic year Total
Second 66 (86.9%) 10 (13.1%) 76
Third 22 (57.9%) 16 (42.1%) 38
Fourth 20 (74.1%) 7(25.9%) 27
Fifth 14 (66.7%) 7 (33.3%) 21
total 122 (75.3%) 40 (24.7%) 162
Pearson Chi Square = 12.499, p=0.006
Discussion: and depression”. Also, comparing our find-

Medicine has always been regarded as a pop-
ular choice in tertiary education. As a result of
an excess of applicants, only candidates with
excellent academic attainment can success-
fully enter Medicine. Therefore, the medical
program is even more competitive and stress-
ful for students who are accepted ¥ if this
stress is ignored; they are likely to produce
further stresses *.The current study found
that one in two students was screened positive
for mental distress. The overall prevalence of
mental distress among undergraduate medi-
cal students was 35.8%.These results goes
in-line with the study conducted in USA U¢]
and Malaysia ® that reported; approximately
50% of students experienced stress & burnout
and 10% experienced suicidal ideation during
medical school and that 41.9% of the medical
students have mental stress respectively. The
present study illustrated the presence of high
level of psychosocial (27.2%) and anxiety
(24.7%) among medical students. These re-
sults partially agree with most studies carried
out locally and internationally which stated

that highest levels of distresses were anxiety

ings with other studies conducted in Saudi
Arabia, the prevalence of depressive symp-
toms among medical students was 48.2%!*!
and another study conducted in Jazan Uni-
versity, reported that the prevalence of stress

among medical students was 71.9%.

Regarding level of depression, our study
results are not in line with the studies con-
ducted in US, Canada and Saudi Arabia. The
level of depression among medical students
in our study was only 10.5% as compare to
23.7% in USA, 21.4% in Canada and 19.5%
in Jeddah %, In our study, male medical stu-
dents had higher level of mental distress. This
goes with the study conducted in France **! in
which mental distress was more prevalent in
males than females. Another significant find-
ing in our study was that the students study-
ing in third year had higher level of anxiety as
compared to other groups. Again this finding
is confirmatory by a study conducted in USA
and Canada % in which students studying in
3 year had higher level of anxiety as com-
pared to other years. In our study no signifi-

cant association was observed between men-
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tal distress and smoking, type of residency

and place of residency p>0.05 respectively.

Limitations of the study:

Firstly, College of Medicine, Majmaah Uni-
versity is a newly established institution; the
number of medical undergraduates (males
and females) is on the lower — slung. Female
College commenced in 2014. Apart from that,
male undergraduates are also less in number
as compared to other established institutions.
Secondly, this is a cross sectional study on
small population. With passage of time fur-

ther study is required using larger sample size.
Conclusion:

Medical students encountered high rates of
anxiety and depression. The overall preva-
lence of mental distress among medical stu-
dents was 35.8%. Male students were more
distressed than female students. Anxiety was
more prevalent in 3" year students as com-
pared to other groups. Educating the students
through stress management programs and
counselling them through mental health units
in the College may help in overall reduction
of mental distress. College of Medicine, Maj-
maah University is advised to provide a func-
tional mental health service & support unit
for students. The unit conducts psychological
assessment of the students on regular basis.
Stress management courses are recommended
to be arranged for the students on periodical
basis. Student mentors are to be trained about
how to identify and counsel the distressed stu-

dents.
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Abstract

Background: With increase prevalence of
Middle East Respiratory Syndrome (MERS),
Saudi population is at risk of being infected
with the condition. The objectives of this
study were to determine the knowledge and
evaluate the attitude of secondary school male
students in Sudair area, KSA about MERS-
CoV

Methods: In this cross-sectional study, whole
students were selected in all three schools,
386 secondary school male students in Sudair
area, KSA were selected. A semi-structured
questionnaire was ‘utilized to collect the
data. The sample size was calculated as 386
and Statistical Package for Social Sciences
(SPSS) was used for data analysis after ob-

taining the ethical approval.
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Results: The study showed that the level
of knowledge of MERS-CoV among male
students at secondary schools in the Sudair
area was (42%) and 71% of the sample had
positive attitude towards MERS-CoV. Thirty
(81.1%) of students who had illiterate moth-
ers had adequate MERS-CoV knowledge.
Adequate MERS-CoV knowledge was found
in 47 (65.3%) of students whose mothers had
primary school education and147 (53.1%) for
students whose mothers had above primary

school education.

Conclusion: The study concluded that the
secondary school students’ knowledge of
MERS-CoV in Sudair area, Saudi Arabia is
inadequate. However, most of the students
have positive attitude towards the disease.
The students” MERS-CoV knowledge is sig-

nificantly associated with mothers’ education.

Keywords: MERS-CoV; knowledge, atti-

tude, secondary school male students.
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Introduction

Middle East respiratory syndrome (MERS) is
a viral respiratory disease caused by a nov-
el corona virus (MERS-CoV) that was first
identified in Saudi Arabia in 2012. The virus
was detected later in United Arabs Emirates,

Qatar, Oman, and JordanV.

MERS-CoV infection can appear asymptom-

atically or rapidly progresses to viral pneumo-

nia with severe acute respiratory syndrome,
septic shock and multi-organ failure about a
week after onset of infection. Typically, the
disease begins with fever and cough, chills,
sore throat, myalgia and arthralgia, followed
by dyspnea. At least one-third of the patients
complain of vomiting and diarrhea, almost
half suffer from pneumonia and about 10%
develop an acute respiratory distress syn-

drome (ARDS) >, The sudden appearance
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and potential lethality of severe acute respi-
ratory syndrome (SARS)-associated corona
virus (SARS-CoV) in humans has resulted
in a focusing of new attention on the deter-
mination of both its origins and evolution
@3 Three genetically distinct lineages of
MERS-CoV were observed and documented
in Riyadh with 21 MERS-CoV genomes. It is
believed that Riyadh infections were unlike-
ly to result from single continuous human-
to-human transmission chain ©. The rates
of MERS-CoV cases and deaths are higher
in men than in women and those in the age
groups of 4559 and < 60 years had the high-

est case fatality rate®.

Since March 2014, the frequency of MERS-
CoV infection reported cases is increasing,
with the majority of recent cases reported in
Saudi Arabia and United Arab Emirates. In
addition, the frequencies with which travel-
associated MERS cases have been reported
and the numbers of countries that have re-
ported them to the World Health Organization
(WHO) have also increased® A study about
Knowledge and attitude of healthcare workers
about Middle East respiratory syndrome was

conducted in Qassim, Saudi Arabia, showed

good knowledge and positive attitude towards
the syndrome® Another study was conducted
to determine the awareness level of dental
students at Al-Farabi Colleges, Jeddah toward
Middle East Respiratory Syndrome-corona
virus showed that more than half of the dental
students (54%) interviewed had good knowl-
edge about MERS-CoV?, Another study was
conducted in Jeddah, KSA among general
population showed a good level of knowledge

and level of attitude is reasonableV,

The objectives of this study were to deter-
mine the knowledge and attitude of second-
ary school male students about MERS-CoV;
to determine the relation between knowledge
about MERS-CoV and the social characteris-
tics as well as academic performance of the
students

Subjects and methods

The design was cross-sectional study to de-
termine knowledge and attitude of second-
ary school male students about Middle East
Repertory Syndrome Corona virus (MERS-
CoV).The study was conducted in Sudair area
which includes HawtatSudair and Rawdat

Sudair which are located in the central region
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of Saudi Arabia. The villages which surround

these cities were also included in the study.

The sample included 386 male secondary
school students between the age of 15 and 19
years who enrolled in three different schools.
The data were collected using a pre-tested
questionnaire. The questionnaire contained
questions about socio demographic factors,
school year Level, academic performance
and mother education. Knowledge of stu-
dents about MERS-CoV (causative organism,
transmission, reservoir, prevention, control
and treatment) was assessed. Students have
been assessed by answers of their knowledge
about MERS-CoV in question sheet. Nine
questions regarding knowledge were asked.
The students who answered correctly five to
nine questions were considered to have ad-
equate knowledge while those who answered
correctly less than five questions were consid-
ered to have inadequate knowledge.

Attitude of the students about MERS-CoV
was also evaluated. Five questions were
asked. The student who had three or more
positive approaches towards MERS-CoV was
considered to have a positive attitude: how-

ever if the student has one or two positive ap-

proaches towards the syndrome was consid-

ered to have a negative attitude.

The data was analyzed by SPSS version 22,
applying Pearson’s Chi Square to confirm as-
sociation between variables. All the analyses
were conducted at an alpha level of 0.05. The
ethics committee of Basic Medical and Health
Research Center (BMHRC) of Majmaah Uni-
versity gave the ethical approval of the study.
Consents were obtained from all respondents.
Results

Table 1 shows the Social characteristics of
the sample. For the age, there were 127(33%)
younger than 17 years, 226(58.5%) aged 17-
18 years, and 33(8.5%) older than 18 years
of age. Regarding distribution of the stu-
dents in the school, 158(40.9%) were from
Almajel, 129(33.4%) were from Megren, and
99(25.6%) were from Rawdat Sudair. For the
school year level, 152(39.4%) were in the
1st year, 131 (33.9%) in the 2™ year and 103
(26.7%) in the 3 year. Regarding academic
performance, excellent students were 160
(41.5%), very good were 131(33.9%), good
were 65(16.8%) and poor were 30(7.8%).
For the mother education, results showed that

72(18.7%) were primary school educated,
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166(43.0%) were intermediate and secondary
school educated and 111(28.8%) were univer-
sity and above graduates. The illiterate moth-
ers constituted 9.6% of the sample. Regard-
ing father education, there were 68(17.6%)
primary school educated, 151 (39.2%) were
intermediate and secondary school educated,
141(36.5%) were university and above grad-
uates. The illiterate fathers were 26 (6.7%.
Regarding family income, 104(26.9%) had
lower family income, 124 (32.1%) had mod-
erate family income and 158(40.9%) had poor
family income.

Figure 1 shows the level of knowledge of
MERS-CoV among the participants. The
level of knowledge is adequate in 42% of
the participants .Figure 2 shows the level of
students ‘attitude towards MERS-CoV which
was positive in 70.7% of the students.

Table 2 shows the relation between level of
knowledge and mother education. 30 (81.9%)
of students of illiterate mothers have adequate
MERS-CoV knowledge, while 7(18.9%) is
inadequate. Adequate MERS-CoV knowl-
edge is adequate for 65.3% of students of
primary school educated mothers, 53.1% of

selected students have adequate knowledge

of above primary education mothers, while
130 (46.0%) is inadequate. This table shows a
significant relation between Students’ level of
knowledge and mother education (p=<0.001).
Table 3 shows the relation between level of
knowledge and academic performance. 82
(51.3%) students who had excellent academ-
ic performance had adequate MERS-CoV
knowledge. On the other hand students who
had very good, good, and poor academic
performance had 45.8%, 21.5% and 20% ad-
equate MERS-CoV knowledge respectively.
This table shows a significant relation be-
tween level of knowledge and academic per-
formance p 0.001.

Table 4 shows the relation between students’
attitude towards MERS-CoV and level of
knowledge. 97(85.8%) of the students had
poor attitude and poor knowledge while
16(14.2%) had poor attitude and good knowl-
edge. On the other hand, 127 (46.5%) of the
students had poor knowledge and good atti-
tude while 146 (53.5%) had good attitude and
good knowledge of MERS-CoV. This table
shows a significant relation between students’
attitude towards MERS-CoV and level of

knowledge p 0.001.
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Table (1) Social characteristics of the sample (n=386)

Social characteristics No. %
Age:
Younger than 17 127 33.0
17-18 226 58.5
Older than 18 33 8.5
Residence:
Hawtah Sudair 209 54.1
Rawdat Sudair 71 18.4
Others 106 27.5
School level:
Ist year 152 394
2nd year 131 33.9
3rd year 103 26.7
Academic performance:
Excellent 160 41.5
Very good 131 33.9
Good 65 16.8
Poor 30 7.8
Mother education:
Primary 72 18.7
Intermediate/secondary 166 43.0
University and above 111 28.8
[literate 37 9.6
Father education:
Primary 68 17.6
Intermediate/secondary 151 39.2
University and above 141 36.5
Illiterate 26 6.7
Family income:
less than 5000 SR 104 26.9
5000 - 10000 SR 124 32.1
more than 10000 SR 158 40.9
JO
58%
60
0 42%

%

Good knowledge Poor knowledge

Level of knowledge
Fig (1) Level of knowledge of secondary students
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29.3%

Negative attitude

%

Positive attitude

70.7%

T
0 10 20 30 40 50 60 70 80

Fig (2) Attitude of the students towards MERS-CoV

Table (2) Relation between levels of Student’ knowledge and mothers' education

Mother education Level of knowledge Total P
Adequate Inadequate
Illiterate 30 (81.1%) 7 (18.9%) 37 (9.6%)
Primary education 47 (65.3%) 25 (34.7%) 72 (18.6%) <0.001
Above primary education 147(53.1%) 130(46.9%) 277 (43.0%)
Total 224 (58.0%) 162 (42.0%) 386 (100%)

Table (3) Relation between level of knowledge and academic performance

Academic performance Level of knowledge Total P
Poor knowledge | Good knowledge
Excellent (80% and above) 78 (48.8%) 82 (51.3%) 160 (100%)
Very good (70%-79%) 71 (54.2%) 60 (45.8%) 131 (100%)
Good (60%-69%) 51 (78.5%) 14 (21.5%) 65 (100%) <0.001
Poor (Less than 60%) 24 (80%) 6 (20%) 30 (100%)
Total 224 (58%) 162 (42%) 386 (100%)
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Table (4) Relation between attitude towards MERS-COYV and level of knowledge

Level of attitude Level of knowledge Total P
Poor knowledge | Good knowledge
Poor attitude 97(85.8%) 16(14.2%) 113(100.0%)
Good attitude 127(46.5%) 146(53.5%) 273(100.0%) <0.001
Total 224(58.0%) 162(42.0%) 386(100.0%)
Discussion findings agree with recently published study

This study was conducted in Sudair area,
Saudi Arabia aiming at providing insight into
knowledge and attitude of secondary school
students about MERS-CoV. In general, our
results showed the students had inadequate
knowledge 58%  but positive attitude 70.7
% towards MERS-CoV. Regarding knowl-
edge, our results are consistent with a study
conducted among female students at Qatar
University. 2 Our findings are also consistent
with a study conducted among medical stu-
dents in the College of Medicine, King Saud
Bin Abdul-Aziz University for Health Scienc-
es in Riyadh, Saudi Arabia."*Our findings also
agree with a study conducted among colleges
of King Saud University students. This study
also included secondary schools in Riyadh for
comparison. In this study no significant dif-
ference was observed between university and

secondary school students in Riyadh.' these

at Makah among healthcare providers which
reported poor knowledge of MERS-CoV .15
These findings may indicate the region is
lack of awareness, published researches, and
campaigns that increase awareness toward

MERS-CoV.

Our findings regarding knowledge of MERS-
CoV contradicts a study conducted in Qas-
sim region that reported good knowledge of
healthcare providers about the disease .*Our
findings also disagree with a study conduct-
ed in Jeddah among dental students which
showed good knowledge of MERS-CoV.t
Studies conducted in Riyadh and different set-
tings in Saudi Arabia among general public
showed adequate knowledge and concern '%!7,
Health authorities in Sudair area and univer-
sity of Majmaah should increase their effort to

increase the awareness toward MERS-CoV.

For attitude regarding MERS-CoV, our
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findings agree with a study conducted in
Qassim.’0On the other hand our findings of
good attitude contradict a study conducted
in Makah which is presented very high nega-
tive attitude towards the disease."” Attitude
seems to be more important than knowledge,
because attitude could prevent many diseases
which are unnecessary to know them, by fol-

lowing the right preventive methods.

The study showed that the students’ level
of knowledge regarding MERS-CoV in-
creases as the mothers' education increases;
this finding showed a significant association
(p=0.006).The results showed that there is a
significant association between students’ lev-
el of knowledge regarding MERS-CoV and
mothers' education (p <0.001), the students’
level of knowledge regarding MERS-CoV in-
creases as the mothers' level of education in-
creases. These findings may reflect the impor-
tance of educating parents in order to combat
MERS-CoV. Our findings showed that the
students who had poor knowledge had also
poor attitude towards MERS-CoV and those
who had good knowledge had positive atti-
tude towards the disease. This association is

significant (p<0.001).

The main source of knowledge of the students
regarding MERS-CoV, according to our study,

is the media. This finding is in agreement with
other studies conducted in Saudi Arabia.'>*
Other study showed that television and col-

leagues are the most important source'*¢

Conclusion

The study concluded that the secondary stu-
dents’ knowledge of MERS-CoV in Sudair
area, Saudi Arabia is inadequate. However,
most of the students have positive attitude to-
wards the disease. The students’ MERS-CoV
knowledge is significantly associated with
parents’ education. The students’ attitude to-
wards MERS-CoV is significantly associated
with the disease knowledge. The main source
of information regarding MERS-CoV is the
media.
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Abstract:

Background: An integrated outcome based
curriculum is defined as the curriculum that
is based on predefined exit outcomes which
students need to display atthe end of the course.
The Problem-based learning (PBL) was
developed in 1968 at McMaster University as
one of the student centred teaching modality
promoting self-directed and lifelong learning.
The college of medicine, Majmaah University,
was started in 2010 with integrated, outcome

based hybrid curriculum.

Objectives: The objective of the study was to
assess the perception and feedback of medical
students,
problem-based learning (PBL)

Majmaah  University towards

Materials and Methods: The current study
was cross-sectional. The study population
consisted of all medical undergraduates (Year

1, 2 and 3) studying in college of medicine,
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Majmaah University. A self-administered
questionnaire on VARK (visual, auditory,
reader and kinesthetic) learning styles and
learning theories on a five point Likert rating
scale was used.

Results: Sixty two students (54.2%) agreed
that problem-based learning (PBL) is a
reliable tool for facilitating visual/spatial
learning. Around 75% of students strongly
agreed that PBL is a reliable tool for
facilitating auditory learning. Ninety-nine
(88.1%) students stated that PBL facilitates
in developing interpersonal skills. Eighty two
(72.4%) students perceived that PBL helped
in developing the skills of problem solving,
decision taking and practical application of
ideas. No significant association was observed
between year-wise analysis and perception of
students for various PBL questions (p>0.05).
Conclusion- The Problem-based learning
(PBL) is a teaching and learning tool that
caters to variety of learning styles and helps
in developing vital skills that are necessary to

form a good doctor.

Key words: Outcome-based curriculum,
Problem-based learning, Visual learning,
auditory learning, problem solving, medical
undergraduate students
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Introduction:

During 1980, it was perceived that amount of
knowledge relevant for medical undergraduate
is getting too much ). The General Medical
Council, UK further stated that tomorrow
doctors would probably apply the skills and

knowledge that cannot be predicted in their

present learning scenario ®. In the last two
decades, a shift has been noticed in medical
curriculum from the traditional subject based
approach towards integrated, system based
curricula®. A more holistic definition appears
for the curriculum that includes programme
objectives, teaching and learning methods

and educational strategies . The problem-
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based learning was introduced as one of
the student-centered teaching and learning
methods by McMaster University, Canada
in 1960s ©. As mentioned earlier by Harden,
the outcome-based education (OBE) is a
sophisticated strategy for curriculum planning
that offers a number of advantages. The two
basic requirement of OBE are explicitly
stated learning outcome and all the decisions
of the learning outcome should be based on
these outcomes. An integrated curriculum
denotes a teaching strategy in which the
content is derived from different subject or
specialties and focuses on a certain theme or
topic or module. The PBL is an instructional
method that challenges the learner to “learn
to learn,” by working cooperatively in
small groups to solve real world problems
©®,  According to Albanese, several theories
advocate the rationale behind the PBL, some
of these theories are information processing
theory, cooperative learning theories, self-
determination theory and control theory @. In
medical education, the PBL may be used as a
curriculum design or just a teaching learning

methodology.

A study has been conducted in College of
Medicine; King Saud University regarding
the perceptions of the medical undergraduates
towards Problem based learning in an
outcome-based curriculum, the study showed
the important role of PBL in a system-based
curriculum, which Showed the importance
of PBL as a different learning, student-based
skills. Students reported that the PBL sessions

promote students’ knowledge and motivation.

They also reported that the sessions contribute
to the

communication, and presentation skills ®.

development of interpersonal,

Material and Method:

This cross-sectional study was done at
College of Medicine, Majmaah University,
Saudi Arabia from November 2013 to April
2014 and is comprised of 1%, 2" and 3™ year
medical students. The College of Medicine,
Majmaah University was started in 2010
as one of the newly established colleges
in Saudi Arabia. It adopted an integrated
outcome-based curriculum. Here the various
specialties of medical sciences are integrated
in the form of different modules that are taken
through several semesters. A mix of teaching
and learning methodologies are used and
problem based learning (PBL) is one of them
used in Phase II of the curriculum. The phase
IT is of two and half year’s duration consist
of system-based modules mainly comprised
of basic medical science subjects along with
pathology, microbiology, biochemistry with
thirty percent blend of clinical subjects. The
total number of the students enrolled in year 1,
2 and 3 were 133. All students were included
in this study by using complete enumeration
sampling technique. Ethical approval was
obtained from Majmaah University Ethics

Committee.

Aself-administered questionnaire based on the
VARK learning styles and learning theories
on five-point Likert rating scale was used.
The questionnaire included the perception

of students regarding facilitating visual,
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auditory, kinesthetic learning and reading
and writing skills by PBL. The questionnaire
also included questions about perceptions of
the students regarding achieving of vertical
integration, horizontal integration, providing
peer feedback and stimulation of deep
learning by PBL as teaching and learning
method. The reliability of the questionnaire
was checked by Cronbach’s Alpha with a
split-half method. The data were analyzed
using SPSS 22.0. Mean+S.D was reported
for quantitative variables. Frequencies and
percentages were reported for qualitative
variables. One way Analysis of Variance
(ANOVA) was applied to compare mean
score with years; post hoc Turkey’s test was
applied to observe which group mean differs.
Pearson Chi-square and Fisher Exact tests
were applied to observe associations between
qualitative variables. A p-value of <0.05 was

considered as statistically significant.
Results:

Majority of the students belonged to studying
year 1 (n=48, 42.9%), almost one quarter
students were studying in year 2 and (n=24,
21.4%) were studying in year 3. When
asked about “Is problem based learning is
a reliable tool for facilitating visual/spatial
learning” majority of the students disagreed
to it (n=38, 33.9%), twenty-seven students
were uncertain in their opinion (n=27, 24%),
twenty-three (20.5%) strongly agreed to
it, seventeen students (12.5%) agreed and
a small percentage (n=03, 3.5%) strongly
agreed. When this item was associated with

years of study, no significant association was
observed (p=0.699). “Problem based learning
is a reliable tool for facilitating auditory
learning” more than half of the students
agreed to it (n=60, 53.6%), one quarter
students (n=29, 25.9%) strongly agreed,
twenty-one (18.8%) were uncertain in their
opinion and a small percentage (n=01, 0.9%)
disagreed and strongly disagreed respectively.
When this item was associated with years of
study, no significant association was observed
(p=0.166).
a reliable tool for facilitating kinesthetic

“Problem based learning is

learning” majority of the students strongly
disagreed to it (n=35, 31.3%), twenty-seven
(24%) disagreed, nine (8%) were uncertain in
their opinion, (n=24, 21.4%) students agreed
to it and only (n=15, 13%) strongly agreed.
When this item was associated with years of
study, no significant association was observed
(p=0.696). “Problem based learning is a
reliable tool for developing reading and
writing skills” majority of the students agreed
to it (n=52, 46.4%), one quarter of students
(n=38, 33.9%) strongly agreed, fifteen
(13.4%) were uncertain in their opinion and
a small percentage (n=5, 4.5%) students
disagreed and strongly disagreed respectively.
When this item was associated with years of
study, no significant association was observed
(p=0.342). “Problem based learning helped
in developing verbal/linguistic skills and
self-confidence” majority of the students
strongly agreed to it (n=63, 56.3%), almost
one quarter students (n=40, 35.7%) agreed

and (n=09, 8.0%) were uncertain in their
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opinion. When this item was associated with
years of study, no significant association was
observed (p=0.604). “Problem based learning
facilitates in developing interpersonal skills”
majority of the students strongly agreed to it
(n=61, 54.5%), one quarter students (n=38,
33.9%) agreed and (n=13, 11.6%) were
uncertain in their opinion. When this item was
associated with years of study, no significant

association was observed (p=0.378).

“Problem based learning stimulates deep
learning” majority of the students strongly
agreed to it (n=48, 42.9%), more than
one quarter of students (n=40, 35.7%)
agreed, seventeen (15.2%) were uncertain
in their opinion and a small percentage of
students (n=6, 1; 5.4, 0.9%) disagreed and
strongly disagreed respectively. When this
item was associated with years of study,
no significant association was observed
(p=0.054). “Problem based learning helped
in achieving curriculum outcomes” majority
of the students agreed to it (n=44, 39.3%),
twenty-nine (37.5%) strongly agreed, thirty
one (27.7%) were uncertain in their opinion
and a small percentage of students (n=7, 1;
6.3, 0.9%) disagreed and strongly disagreed
respectively. When this item was associated
with years of study, no significant association
was observed (p=0.495).

“Problem based learning fulfills vertical

integration i.e., basic medical sciences
efficiently integrated with clinical sciences”
majority of the students agreed to it (n=43,

38.4%), more than one quarter students

(n=41, 36.6%) were uncertain in their opinion,
(n=25, 22.3%) strongly agreed and a small
percentage of students (n=3, 2.7%) disagreed
to it. When this item was associated with
years of study, no significant association was
observed (p=0.259). “Problem based learning
fulfills horizontal integration i.e., integration
between different subjects of basic medical
sciences” majority of the students agreed to
it (n=48, 42.9%), almost one quarter students
(n=36, 32.1%) strongly agreed, twenty-six
(23.2%) were uncertain in their opinion and
a small percentage of students (n=2, 1.8%)
disagreed to it. When this item was associated
with years of study, no significant association
was observed (p=0.634). “Problem based
learning provided the opportunity of peer
teaching and peer feedback” almost 50%
students agreed to it, one quarter students
(n=41, 36.6%) strongly agreed, fifteen
(13.4%) were uncertain in their opinion and
a small percentage of students (n=2, 1.8%)
disagreed to it. When this item was associated
with years of study, no significant association
was observed (p=0.355).

“Receiving of the feedback, during the
problem based learning sessions modified
your attitude towards learning” majority
of the students agreed to it (n=41, 36.6%),
one quarter students were uncertain in their
opinion (n=38, 33.9%), twenty-eight (25.0%)
strongly agreed and a small percentage of
students (n=5, 4.5%) disagreed to it. When
this item was associated with years of study,
no significant association was observed

(p=0.187).  “Problem  based learning
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developed skills like problem solving, taking
decisions and practical application of ideas”
majority of the students agreed to it (n=42,
37.5%), forty (35.7%) strongly

twenty-six (23.2%) were uncertain in opinion

agreed,

and a small percentage of students (n=4, 3.6%)
disagreed to it. When this item was associated
with years of study, no significant association
was observed (p=0.077). “Problem based
learning promotes self-directed learning”
equal number of students strongly agreed
and agreed to the statement (n=46, 41.1%)
respectively, fifteen (13.4%) strongly agreed,
fifteen (13.4%) were uncertain in their opinion

and a small percentage of students (n=4, 1;

3.6, 0.9%) students disagreed and strongly
disagreed to it. When this item was associated
with years of study, no significant association
was observed (p=0.359) (table 1).

Moreover, mean scores were calculated for
all the responses of students. Significant
difference was observed between years of
study and mean response scores. Perception
and attitude of year 1 students differed
significantly with year 2 & year 3 students
(p=0.040) (table II).

Table 1: Year wise associations with
perception & attitude of students

Years Years
1 2 3 1 2 3
ltems n(%) n(%) n(%) ltems n(%) n(%) n(%)
N=48 | N=40 | N=24 N=48 | N=40 | N=24

PBL is a reliable tool PBL stimulates deep
for facilitating visual / learning:
spatial learning:
Strongly Disagree 11(22.9) | 06 (15.0) | 09 (37.5) | Strongly Disagree 01(2.10) | 00 (0.00) | 00 (0.00)
Disagree 17 (35.4) | 16 (40.0) | 05 (20.8) | Disagree 05 (12.4) | 01(2.50) | 00 (0.00)
Neutral 06 (12.5) | 15(37.5) | 06 (25.0) | Neutral 12 (25.0) | 03 (7.50) | 02 (8.30)
Agree 13(27.1) | 00 (0.00) | 04 (16.7) | Agree 14 (29.2) | 14 (35.0) | 12 (50.0)
Strongly Agree 01(2.10) | 03(7.50) | 00 (0.00) | Strongly Agree 16 (33.3) | 22(55.0) | 10 (41.7)

p-value =0.514 p-value =0.054
PBL is a reliable tool PBL helped in.
for facilitating auditory 2?1':(':2‘::";%."””""“'”’“
learning? :

: Strongly Disagree 00 (0.00 01 (2.50 00 (0.00

Strongly Disagree 00(0.00) | 00(0.00) | 01 (4.20) Disaggreye ° 06 §12.5; 01 52.503 00 Eo.oo;
Disagree 01(2.10) | 00(0.00) | 00(0.00) | ooy 14(29.2) | 10 (25.0) | 07 (29.2)
,’:gf;;a' ;g gg'gg ?3 Eigg; ?? ?73'032; Agree 16 (33.3) | 18 (45.0) | 10 (41.7)
Strongly Agree 11(22.9) | 14 (35.0) | 04 (16.7) Strongly agree 12 (25.0) | 10(25.0) | 07 (29.2)

p-value =0.166 p-value =0.495
PBL is a reliable tool PBL fulfills vertical
for facilitating integration:
kinesthetic learning:

. Strongly Disagree 00 (0.00) | 00 (0.00) | 00 (0.00
Strongly Disagree 14(29.2) | 12(30.0) | 09 (37.5) Disaggeye k 02 24.203 01 Ez.so; 00 Eo.oo;
Disagree 14(29.2) | 10(25.0) | 05(20.8) | o irq) 22 (45.8) | 13 (32.5) | 06 (25.0)
/Te”tra' 04(8.30) | 03(7.50) | 02(8.30) | s oo 15 (31.3) | 19 (47.5) | 09 (37.5)
i 13(27.1) | 07.(17.5) | 04 (17.7) | gty Agree 09 (18.8) | 07 (17.5) | 09 (37.5)
trongly Agree 03 (6.30) | 08 (20.0) | 04 (16.7)
p-value =0.773 p-value =0.259
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PBL is a reliable tool PBL fulfills
for developing reading horizontal
and writing skills: integration:
g};‘;”?'eyeD'sagree 01(2.10) | 01(2.50) | 00(0.00) | Strongly Disagree 00 (0.00) | 00 (0.00) | 00 (0.00)
Neut?al 05(10.4) | 00 (0.00) | 00 (0.00) | Disagree 01(2.10) | 01 (2.50) | 00 (0.00)
Aaree 05(10.4) | 06 (15.0) | 04 (16.7) | Neutral 15(31.3) | 08 (20.0) | 03 (12.5)
S?mn v Adree 21(43.8) | 17 (42.5) | 14 (58.3) | Agree 18 (37.5) | 18 (45.0) | 12 (50.0)
gy Ag 16 (33.3) | 16 (40.0) | 06 (25.0) | Strongly Agree 14 (29.2) | 13(32.5) | 09 (37.5)
p-value = 0.342 p-value = 0.634
PBL helped in PBL provided the
developing verbal/ opportunity of peer
linguistic skills and teaching and peer
self-confidence: feedback:
Strongly Disagree 00 (0.00) | 00 (0.00) | 00 (0.00) | Strongly Disagree 00 (0.00) | 00 (0.00) | 00 (0.00)
Disagree 00 (0.00) | 00 (0.00) | 00 (0.00) | Disagree 02 (4.20) | 00 (0.00) | 00 (0.00)
Neutral 06 (12.5) | 02(5.00) | 01(4.20) | Neutral 09 (18.8) 02 (5.0) | 04 (16.7)
Agree 14 (29.2) | 16 (40.0) | 10 (41.7) | Agree 21(43.8) | 22(55.0) | 11 (45.8)
Strongly Agree 28 (58.3) | 22 (55.0) | 03 (54.2) | Strongly Agree 16 (33.3) | 16 (40.0) | 09 (37.5)
p-value =0.604 p-value =0.355
PBL facilitates Receiving feedback,
in developing during the PBL
interpersonal skills: sessions modifies
your attitude towards
learning:
Strongly Disagree 00 (0.00) | 00 (0.00) | 00 (0.00) | Strongly Disagree 00 (0.00) | 00 (0.00) | 00 (0.00)
Disagree 00 (0.00) | 00(0.00) | 00 (0.00) | Disagree 05 (10.4) | 00 (0.00) | 00 (0.00)
Neutral 08 (16.7) | 02 (5.00) | 03 (12.5) | Neutral 18 (37.5) | 11 (27.5) | 09 (37.5)
Agree 17 (35.4) | 12(30.0) | 09 (37.5) | Agree 13 (27.1) | 19 (47.5) | 09 (37.5)
Strongly Agree 23 (47.9) | 26(65.0) | 12(50.0) | strongly Agree 12 (25.0) | 10(25.0) | 06 (25.0)
p-value =0.378 p-value =0.187
Table (2)
Comparison of Mean Score — students’ responses on 14 items:
Year 1 Year 2 Year 3
Mean + S.D Mean + S.D Mean + S.D p-value
n=48 n=40 n=24
Mean Scores 2.85 +0.60 3.09 + 0.42* 3.12 + 0.35™ 0.040*
*statistically significant at 5% level of significance
**LSD significant multiple comparisons (year 1 with year 2&3)
Discussion: The Problem based learning is based on

The students in a medical school are adult information processing theory, where the new
learners and PBL is an appropriate teaching knowledge is constructed upon the existing
learning methodology for such learners. In  knowledge and it is itself derived from the
this study, we studded perception of medical  constructivist educational theory [9]. Studies

students about various aspects of PBL. have shown that there is a difference in
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students’ perception about PBL in a traditional
curriculum where it is adopted as a new
learning methodology and a curriculum where
PBL is included from the beginning [10]. This
study showed that majority of the students in
all three years responded that PBL facilitates
auditory learning with read and write. As
discussed in results, PBL as teaching and
learning method is a valid tool for facilitating
auditory learning, around 25.9 % of students
strongly agreed and 53.6 % agreed to it. For
developing reading and writing skills, 33.9%
students strongly agreed and 46.4 % agreed,
PBL as reliable tool. On the part of facilitating
kinesthetic learning, 31.3% students strongly
disagreed, 24% students disagreed that it
would be achieved by PBL. For the facilitation
of visual and spatial learning by PBL, around
38% students strongly disagreed and 20.5%
disagreed. Our finding is supported by the
study of Alkhasawneh et al. (2008) which
showed that there was increase in VARK
score post-test after PBL than pre-test. Each
session of PBL involves a discussion among
the group members so auditory learning is
facilitated. Between the sessions of PBL

the students have to go through lot of text

material in order to cover the learning
objectives, this has a role in facilitation of
read/write learning. The visual learning can
be enhanced in PBL sessions by the inclusion
of pictures, diagrams etc. in the case scenario
or the using concept maps for achieving
learning objectives. As Hsu cited the use of
concept maps in discussion part of PBL and
has reported it as quite beneficial. Similarly
kinesthetic learning can be facilitated by
applying role-play, demonstration etc. in the
given problem or learning objective [10].

This study shows that the students perceive
positive impact of PBL on self-development
like self-confidence and interpersonal skills.
Most students (56.3%) strongly agreed and
35.7% agreed to the statement that PBL helped
in developing verbal/linguistic skills and self-
confidence. Similarly, 54.9% students strongly
agreed and 33.9% agreed that PBL facilitates
in development of interpersonal skills. These
findings are consistent with Stokesetal. (1997);
he reported that interpersonal, leadership and
metacognitive skills were required during the
PBL experience. Creativity, teamwork, self-
management, communication and problem-

solving skills were also enhanced. Huang in
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his study reported that 80% of the students
perceived that PBL was more interactive than
their own learning style [12]. Dochy et al [13]
referred seven classical steps of solving PBL,
in which only step six supports individual
activity while all other steps are collaborative

activities with focus on sharing of knowledge.

Our study shows that PBL has significantly
positive effect on learning behavior like deep
learning, advantage of multiple feedback
and positive modification of attitude towards
leaning. 36.6% students strongly agreed
while about 50% of them agreed to the
perception that PBL provides opportunity for
peer teaching and peer feedback; and 25.0%
students strongly agreed while 36.6% agreed
that PBL modified their attitude towards
learning, this finding is consistent with
Chung and Chow reported that the students’
perceived that PBL helped them develop the
self-evaluation skills [14]. Kilroy stated that
the PBL learning clinical reasoning process
and self-directed learning skills. He further
stated that PBL increases the self-motivation
in students by helping them identifying their
learning needs [9]. Dochy et al stated that

PBL was developed in order to instill in

students the skills of professionalism such
as problem solving, analysis, synthesis and
evaluation [13].

Development of deeper understanding is one
of the key features of Problem based learning
[15]. A review conducted by Azer [16]
showed that usage of multiple resources such
lectures, basic medical sciences museum,
practical’s, web based programmes, students
seminars etc. as learning resource for PBL
sessions would facilitate in building in depth
understanding of complex concepts. The
findings of this study showed similar results
that around 43% students strongly agreed and
36 % agreed on stimulation of deep learning
by Problem based learning. In our settings, the
students are using multiple resources for PBL
sessions. It was suggested that a well-aligned
learning resource facilitates deep learning in
PBL session [17].

In our study, it was found that 40 % students
strongly agreed and 38 % students agree
for achieving curriculum outcomes by
using Problem based learning as teaching
and learning method. Studies showed that

learning environment plays important role

for achieving high quality learning outcomes
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by any teaching and learning method [18].
Study conducted by Ruiz-Gallardo et al.
[19] reported positive correlation between
students’ performance and Problem based
learning as teaching and learning tool. The
focus for the integration is stressed from long
time in medical education and integrated
curricula are widely implemented word wide
in medical education [20]. The integration
of the disciplines of same level is termed as
horizontal integration such as integrating
biochemistry, anatomy and physiology in
initial years of medical schools [21]. Our study
showed that 32% strongly agreed and 43%
agreed that PBL session facilitates horizontal
integration. Hasan stressed that using well
designed PBL in system-based modules
would facilitate horizontal integration [22].
AMEE guide number 96 stressed that key
role of integration is to remove the barrier
between basic medical sciences and clinical
sciences i.e., to facilitate the process of
vertical integration [20]. The results of this
study reflects 38% strongly agreed and 37 %
agreed that Problem based learning facilitates
vertical integration. The college of Medicine,

Majmaah applied spiral curricula that reflect

both horizontal and vertical integration.
Several studies Schelton and Smidt, 1998)
have suggested that students perceive that
PBL helps them integrate theory and practice
in a better way [23, 24, and 25]. Comparing
mean score of students’ responses gave a p
value of 0.040.

Limitations:

Firgt, this study has small number of the
sample because only three batches were
available during the study period. With due
time, more number of batches will be available
who have finished or attended Phase II of the
curriculum. Second, only male students were
included in our study, as female college was
not started at that time.

Conclusion:

The study concluded that PBL helps in
and

increasing students’ self-confidence

interpersonal  skills. Positive perception
about PBL for learning behavior showed that
PBL sessions help the students to become
lifelong learners. The positive impact of PBL
on curriculum strategies will encourage the
administrators and the educators that their
efforts are in the right direction. The result

of this study shows that PBL facilitates all
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learning modes although visual and kinesthetic
modes do not have much encouraging trend.
The visual learners can be facilitated by
including diagrams and charts in the problem
scenario and concept maps, flow charts for
discussion session. Similarly bringing models
and specimens for anatomy, physiology
and pathology can facilitate the kinesthetic
learning. Usage of role-play as problem
scenario and its demonstration for framing
learning objectives will be appropriate

maneuver for promoting kinesthetic learning.
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Abstract:

Background

Stroke patients have residual impairments
which results in disability. Being an upper
motor neuron lesion the status of peripheral
neural tension is not clearly studied thus far.
Objectives

The primary aim of the review was to estab-
lish whether there is clear understanding
about the status of peripheral neural mechan-
ics following stroke and Secondary aim of the
study was to analyze the contribution of neu-
ral mobilization techniques as an intervention
tool in stroke recovery

Strategy

The researcher searched the Cochrane Stroke
Group Trials Register. In addition, the fol-
lowing electronic databases were explored:
Cochrane Central Register of Controlled
Trials (CENTRAL), MEDLINE, EMBASE,
CINAHL,Web of Science Proceeding, Sci-
ence Citation Index Expanded, Physiother-
apy Evidence Database (Pedro), REHAB-
DATA and Google Scholar. The reviewer had
searched relevant journals and conference
proceedings and screened reference lists. To
identify if there were any unpublished and on-

going trials a search on trials directories were
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undertaken.

Selection criteria

Studies were included if there was an attempt
made using neural tension testing procedure
and neural mobilization technique to improve
the status of stroke patient.

Data collection and analysis

Data from eligible studies were extracted by
a single reviewer. There were no specific out-
come measures specified as inclusion criteria
as there were only few studies that discussed
our review content.

Main results

Studies which were a total number of 22 stud-
1es were screened, out of which 12 studies
were selected for the review report. Out of the
12 studies 7 were RCTs, 3 Quasi experimen-
tal, 1 case report and 1 systematic analysis
were identified to answer the review question.
Conclusions

This review concludes that there was no evi-
dence documented in the past explaining the
neural mechanics and periodic changes that
take place following stroke. All the study ex-
cept one concluded a positive therapeutic ben-
efit of using neural mobilization. However, in
consideration of their methodological quality,
qualitative analysis of these studies exhibit-
edthat there is only limited evidence to sup-

port the use ofneural mobilization techniques.

Key words: Stroke, Peripheral Neural Me-

chanics, Neural Mobilization, Neural tension.
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Introduction:

Neural tension is a procedure com-
monly used to describe dysfunction of the
peripheral nerves. More recently, the word
peripheral neural tension has given way to
terminology of “Neurodynamics” which is a
more accepted term referring to the symbi-
otic consideration of biomechanical, physi-
ological, and morphological functions of the
human nervous system (Butler DS, 2000;
Shacklock MO, 2005). Researchers observed
that nervous system is designedto adapt to me-
chanicalloads, and undergo typical mechani-
cal events like elongation, sliding, cross-sec-
tional change, angulation, and compression.
When these dynamic protective mechanisms
fail, the nervous system is vulnerable to neu-
ral edema, ischemia, fibrosis, and hypoxia,
which may cause altered neurodynamics.
(Butler et al, 1994) neural mobilization as a
techniqueis being employed in almost every
neuro-musculo-skeletal condition. In these
lines, this review tries to focus on neurody-
namic changes after stroke and on neural
mobilization techniques employed in the
treatment of stroke subjects. Cerebrovascular
disease (CVA) commonly called as stroke is
the third leading cause of death and disability
in developed countries(Hoyert 1999). Hemi-
plegia is the primary motor manifestation of
CVA, which is weakness of one half of the
body contralateral to the site of cerebral le-
sion. It is well established that the stroke sub-
jects do not recover to co morbid status most
often. There are various intervention like Bo-

bath approach, Roods approach, Propriocep-

tive neuromuscular facilitation techniques,
motor relearning programme, functional ap-
proaches, constraininduced movement thera-
py are all employed I the treatment of stoke
subjects. Yet the neural tension testing pro-
ceduresare not employed in assessment of
hemiplegia and neural mobilization is not em-
ployed for management of Hemiplegia. Even
after clear demonstration of the central ner-
vous system involvement in peripheral nerve
mobility there is no clear explanation of the
neural mechanics following stroke. Butler, in
1995 stated that spasticity following stroke
will result in nerve contractures. Thus, in this
review a systematic analysis was done to find
if there is any previous work done on altered
neural mechanics following stroke and analy-
sis was done to know whether the contribu-
tion of neural mobilization techniques as an

intervention toolin stroke recovery.
Objectives:
Primary objectives

The primary aim of the review was to estab-
lish whether there is clear understanding
about the status of peripheral neural mechan-

ics following stroke
Secondary objectives

Secondary aim of the study was to analyze
the contribution of neural mobilization tech-

niques as an intervention tool in stroke recov-

ery.

Raid Saleem Al Baradie: Neurodynamics and mobilization in Stroke Rehabilitation — A Systematic Review



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

CRITERIA FOR CONSIDERING STUD-
IES FOR THIS REVIEW

Types of studies

As there was a very few literature
available in answering the review questions
all types of study which related neural me-
chanics with stroke were included in the re-

view.

The reviewer also included the studies, which
related neural mechanics with spasticity and

tonal abnormalities.
Types of participants

Studies done with subjects with inci-
dence of stroke both acute and chronic of both
the genders were included in the review. The
review also included subjects who had spas-

ticity because of traumatic brain injury too.
Types of intervention

Studies included in this systematic re-

view will have these characteristics:

* Neural mobilization techniques

» Peripheral nerve mobilization techniques
* Neuro dynamic testing and interventions.
Types of outcome measures

Outcome measures that relates to the
prognosis of stoke patients like motor recov-
ery, balance, gait, sensory recovery, function-
al recovery, coordination, quality of life and

activities of daily living were selected.

SEARCH METHODS
CATION OF STUDIES

FOR IDENTIFI-

This review has drawn on the search
strategy developed for the Stroke Group as a
whole. Relevant trials were identified in the
Stroke Group’s specialized trials register. The
last search for this review was carried out in
June 2003. In addition the following electron-

ic bibliographic databases were searched.

1. Cochrane Central Register of Controlled
Trials (The Cochrane Library, Issue 4
2015)

2. MEDLINE 1995 to December 2015
(OVID)

3. EMBASE
(OVID)

1995 to December 2015

4. CINAHL 1995 to December 2015 (OVID)

5. Science Citation Index Expanded 1995 to
December 2015

6. Web of Science Proceedings 1995 to De-
cember 2015

7. Physiotherapy Evidence Database (PE-
Dro) 1995 to December 2015 (http://

www.pedro.ths.usyd.edu.au/)

8. REHABDATA 1995 to December 2015

(http://www.naric.com/search/rhab/)w
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Table 1.Summary of all the studies included for the review

s. | Author | Year Title Methods Conclusion Type |PS
no
1 | Richard | 2008 Neural Methodological assess- This review highlights | Sys- | NA
F. Ellis Mobilization: | ment allowed an analysis of | the lack in quantity tem-
A System- research investigating thera- and quality of the atic
atic Review of peutic efficacy of neural available research. | review
Randomized mobilization. Ten random- Qualitative analy-
Controlled ized clinical trials (discussed | sis of these studies
Trials with an | in 11 retrieved articles) were | revealed that there is
Analysis of identified that discussed the | only limited evidence
Therapeutic | therapeutic effect of neural | to support the use of
Efficacy mobilization neural mobilization
2 To- 2010 | Butler’s neuro- A total of 96 late-stage Application of RCT 5
masz- mobilizations stroke subjects were ran- Butler’s neuromobi-

Wolny combined with domly assigned to three lizations combined
proprioceptive groups. Intervention: The with propriocep-
neuromuscu- | therapeutic programme in tive neuromuscular
lar facilitation | the control group was based | facilitation showed
are effective on traditional post-stroke greater effectiveness

in reducing methods. The second group | in reducing sensory
of upper limb | (experimental 1) received in | deficits than proprio-
sensory in addition individual therapy ceptive neuromus-
late-stage based on the proprioceptive | cular facilitation or
stroke sub- neuromuscular facilitation traditional therapy
jects: a three- method. The third group alone.
group random- | (experimental 2) received
ized trial a combination: traditional
therapeutic programme plus
individual proprioceptive
neuromuscular facilitation
exercises plus neuromobili-
zation of the affected upper
extremity. All groups re-
ceived 18 training sessions
lasting about 45 minutes
each
3 | GodoiJ | 2011 | Electromyo- A pre-experimental study Neural mobiliza- Clinical | NA
graphic analy- | was carried out with pretest | tion was efficient in trial
sis of biceps and posttest repeated mea- | reducing myoelectric
brachii muscle | surements on five stroke activity in the biceps
following neu- | victims, with Grade 1 and + | brachii muscle in
ral mobiliza- 1 spasticity, according to the | patients with stroke
tion in patients | modified Ashworth scale. and may used by
with stroke. Electromyographicanalysis | physiotherapists as
of the biceps brachii muscle | an efficient method
was performed with the for treating patients
elbow flexed at 90 degrees, | with this pathology.
following by complete ex-
tension.
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4 | Jessica | 2011 | Analysis of elec- Repeated pre-test and When performed Clini- | NA
Castilho tromyographic post-test EMG measure- using contralateral | cal re-
activity in spastic [ ments were performed on techniques, neural | peat-
biceps brachii | six stroke victims with grade | mobilization alters ed
muscle following | 1 or 2 spasticity (Modified | the electrical signal | mea-
neural mobiliza- | Ashworth Scale). The Upper | of spastic muscles | sures
tion Limb Neurodynamic Test trial
(ULNT1) was the mobiliza-
tion technique employed.
5| Yong- [20M11 Comparison Eleven patients with This study suggests | Clini- | NA
Jeong the Initial Ef- hemiplegia were included NM, SS, and CR cal
Kim fects of Nerve in this study. Passive knee | techniques immedi- | trial
Mobilization extension (PKE) range of | ately improve ham-
Techniques(NM), motion and the sit and string length and
Static reach (SR) test were used flexibility while
Stretching(SS) to measure hamstring flex- | improving gait func-
and Contract- | ibility, while timed up and go | tion in patients with
Relax(CR) on (TUG) and the 10m walking hemiplegia
Hamstring Flex- | (10MW) test were used to
ibility and measure the subject’s gait.
Walking Ability | Measurements on each test
in Post-Stroke were assessed prior to the
Hemiplegia experiment, immediately fol-
Patients, lowing the experiment, and
30 minutes after the
experiment. Analysis of the
results utilized a repeated
measures analysis of vari-
ance to examine hamstring
flexibility and the difference
in walking ability
6 | Jakob- [2012 | Neural tension 10 spastic patients with An objective evalua-| RCT | 6
Lorent- technique(NTT) | brain injury were included. | tion of NTT demon-
zen is no different An RCT study strates that it does
from random with crossover design evalu- | not reduce spastic-
passive move- | ated muscle tone measured | ity. However, it does
ments in reduc- by: 1) increase ROM with
ing spasticity hand-held dynamometer; the same
in patients with | 2) Modified Ashworth Scale effect as RPM
traumatic brain (MAS);
injury 3) and ROM by; 4) angles
of resistance onset “catch”
(R1)
compensatory movement
(R2); and 5) ‘subjectively
perceived
reduction in muscle tone’.
Outcome measures were
recorded by
three raters before and after
a single treatment session
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Jorge H.
Villafafie

2012

Botulinum toxin
type A combined
with neurody-
namic mobiliza-
tion for upper
limb spasticity
after stroke: a
case report

The patient underwent
combined treatment with
BoNT-A and NM of the
upper limb in 6 monthly ap-
plications. Evaluation was
performed pretreatment,
3 months after the first
injection, 3 months after the
second injection, and at a
follow-up session 9 month
after starting the treatment.
The following outcomes
were measured: pain by us-
ing a numeric rating scale,
spasticity by the Modified
Ashworth Scale for Grading
Spasticity, acceptance and
emotional reaction to the
treatment by the Hospital
Anxiety and Depression
Scale, and functionality
by ranges of motion. The
patient improved in all
outcomes after treatment,
and results were main-
tained during the follow-up
sessions

The combined NM
and BoNT-A treat-
ment appeared to
decrease pain and
improve joint ranges
of motion during
treatment for this
patient. The patient
showed decreased
anxiety and depres-
sion during and
after the treatment.

NA

LIU
Zhong-
shu

2013

Effect of nerve
mobilization
plus rehabilita-
tion therapy on
function of lower
extremity in
patients with
hemiplegia after
stroke

Forty-nine stroke patients
were randomly divided into
observation group (n=25)
and control group (n=24).
Both groups were given
conventional rehabilitation
training, and observation
group received treatment of
nerve mobilization addition-
ally. Composite spasticity
scale(CSS) was used for
assessing the ankle planter
flexor, Fugal-Meyer mo-
tor assessment(FMA) for
the lower extremity, Erg
balance scale(BBS) for sta-
bility and modified Barthel
index(MBI) for activities
daily living(ADL) before and
after the treatment results

Nerve mobilization
combined with re-
habilitation therapy
in the treatment of
stroke patients can
decreaseanklespas-
ticity and improve
motor function of
lower extremity, sta-
bility and activities
of daily living

RCT

Hyun-Kyu
Cha

2014

Effects of the
Nerve Mobiliza-
tion Technique
on Lower Limb
Function in Pa-
tients with Post

stroke

Hemiparesis

20 stroke patients were
randomly selected based
on selection criteria and
divided into two groups. In
the subject group (n=10),
sciatic nerve mobilization
with conventional physical

therapy was applied to

study showed that
sciatic nerve mobi-
lization with con-
ventional physical
therapy was more
effective for lower
limb function than
conventional

RCT
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patients. In the control group
(n=10), only conventional
physical therapy was ap-
plied to stroke patients

physical therapy
alone in patient with
post stroke hemipa-
resis

on Hamestring
Flexibility, Lower
Limb Strength
and Gait Per-
formance in
Patients With
Chronic Stroke

subjects were randomly
divided into two interven-
tion groups and underwent
either of the following two
interventions: sciatic nerve
mobilization or static stretch-
ing of the hamstring. We
assessed hamstring flex-
ibility, lower limb strength,
and gait performance using
a digital inclinometer, a
hand-held dynamometer,
and the 10-meter walk test,
respectively. Subjects had a
24-hour rest period between
each session in order to
minimize carryover effects.
Measurements for each test
were assessed prior to and
immediately after the inter-
vention sessions.

technique may be
more effective in
muscle activation of
the knee extensor
muscle and knee
flexor muscle than
hamstring static
stretching technique
in patients with
chronic stroke

10 | SHI 2014 | Effects of nerve | Forty cases of patients with | Nerve mobilization | RCT
Jia-jia mobilization hemiplegia were randomly techniques can
techniques on divided into two groups, obtain more satis-
lower limb move- | 20 patients in each group. factory effects in
ment function Both groups were treated restoring lower limb
in patients with with conventional drugs movement func-
hemiplegia and rehabilitation train- tion of patients with
ing and observation group hemiplegia
given peripheral nerve
mobilization techniques of
lower limb additionally.10-m
maximum walking speed,
lower limb Fugle-Meyer
assessment(FMA) on
the hemiplegia side, the
hamstrings and tibialis
anterior muscle maximum
isometric contraction EMG
signal values(iEMG) were
measured before and after
treatment
11 | Yun- 2016 | The Effects of Eleven patients with hemi- Study indicated RCT
hyeok Sciatic Nerve plegia Sixteen subjects were | that the sciatic
Shinu Mobilization recruited for this study. The | nerve mobilization
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12 | Kelson-
Carvel-
hedo,

2016

Effects of muscle
strengthening,
neural mobiliza-
tion and vibration
in patients with
stroke

40 subjects were selected,
of both genders divided
randomly into four groups:
muscle stretching group,
neural mobilization group,
vibratory stimulation group
and control group. Before
and after the intervention
were assessed for balance
and functional mobility
through berg balance and
time UP and GO test

It can be concluded
that the three
techniques applied
brought immedi-
ate benefits to the
public of the study
participants with
stroke squeal.

RCT

Method of the review
Data Extraction:

A single reviewer independently se-
lected the studies to be included in this sys-
tematic review and applied the selection cri-
teria to the studies retrieved by the electronic
search. The methodological quality of studies
was assessed by the same reviewer. The re-
viewer contacted the authors of the selected
studies when the article does not contain in-
formation on the methodological criteria by
e-mail for additional information. Additional
information was obtained including an indi-
cation as to whether different trialists were in-
volved in intervention, outcome assessment,
and reporting. Assessments were made of the
validity and reliability of any outcome tool,
scale or method employed by trialists of se-
lected studies. Where missing information
could not be retrieved the criteria were scored

as ‘unclear’ or ‘unknown’.

Data were extracted by reviewers
which included the methods and methodolog-

ical quality information, and the following;

Participants: Number recruited and

randomized, Average age; gender; stroke

type, affected side; time from stroke to trial

entry;

Interventions:Type of training - car-
diovascular/strength/mixed;exercise = mode;
training frequency, training duration; training
intensity; upper or lower limb training; affect-

edand/or unaffected side trained.

Setting: Inpatient or outpatient; supervised or

self-lead; homebasedor hospital based.

Outcome measures: For continuous variables
baseline values and measures of variability
(mean and standard deviation (SD) or stan-
dard error (SE)) were recorded. If the SD of
the mean difference was not specified it was
calculated from the baseline data and follow-

up data.

Quality Assessment

Assessments of quality were completed by
the reviewer. Each study was evaluated using
the previously validated Pedro score to assess
the completeness and quality of reporting of
RCTs as well as to assess for potential bias in

the trial. The pedro score which was devel-
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oped by central evidence based physiotherapy
consists of 11 item scale which is valid, reli-
able and versatile tool in rating RCTs for the
Pedro database. In many systematic reviews
Pedro score has been used as a measure of

methodological quality.
Results:

Selection of studies

The analysis of the review clearly indicated
that the volume of research concerned with
neuro mechanics following stroke was nil
to the researchers knowledge. Further the
amount of literature support and the quality
of literature that supports neural mobilization
technique as a tool in stroke rehabilitation
is very limited. A total number of 22 studies
were screened out of which 12 studies were
selected for the review report. Out of the 12
studies 7 were RCTs, 3 Quasi experimental,
1 case report and 1 systematic analysis were
identified to answer the review question. The
summary of all the studies included for the
study are illustrated in Table 1.

Methodological quality

Each paper was reviewed for meth-
odological quality and represented by IVS as
briefed in Table2. Out of 12 studies 7 of them

were reviewed for [VS.
Study Characteristics

All studies used different methods of
application of neuralmobilization techniques

like cervical lateral glides, slump sliders, pe-

ripheralnerve sliders and some studies chose
to combinetechniques with other techniques
like home-based neural mobilizationexercis-
es, contract and relax techniques, vibration,
strengthening techniques, static stretching. In
one of the study in addition to neural mobi-
lization techniques Botox was used. There-
fore, all twelve studies were clinically and
therapeuticallyheterogeneous, necessitating
a qualitative analysis for summarizing the re-
sults. Table 4 contains details of study charac-

teristics.
Therapeutic Efficacy

Out of the 7 RCTs only one (Jakob-
Lorentzen) reported a negative result stating
that the neural mobilization technique does
not reduce spasticity. However, he concluded
that it does increase Range of motion with the
same effect as relaxed passive movements.
One case study demonstrated that use of Bo-
tox and NM techniques were very effective
in decreasing pain and improving joint range
of motion during treatment for patients with
stroke. The study also reported that the patient
showed decreased anxiety and depression
during and after the treatment which may be
attributed to the drug effect and limbic system
influence. One systematic review was includ-
ed in the study which concluded that there
was a lack in quantity and quality of the avail-
able research in neural mobilization. In the
Qualitative analysis they revealed that there
is only limited evidence to support the use of
neural mobilization. There were three quasi

experimental studies which are in the sup-
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port of neural mobilization techniques. In the
present reviewit’s learnt that various termi-
nologies were synonymously used for Neural
Mobilization technique like Neural tension
technique, neurodynamic mobilization, nerve

mobilization technique.
Discussion:

Methodological Quality assessment
was done for each paper and a quality score
(QS) as a total of positive scores for 10 of the
11 items are given by the reviewer. Unlike the
other items, Criterion One of the PEDro scale
associates with the external validity and was
not used in the final total PEDro score. QS for
each paper is included in Table 2. The various
items of the PEDroScore deal with different
features of RCT study including internal va-
lidity, external validity, and statistics. Toen-
able quantitative analysis of the methodologi-
cal quality of a systematic review, van Tulder
et al recommended the analysis of the inter-
nal validity criteria of any rating tool. For the
PEDro Scale, seven items concern to internal
validity were identified. These seven items
include items 2, 3, and 5 through 9 (Table
2). An internal validity score (IVS) has also
been used in other systematic reviews to al-
low calculation of the number of internal va-
lidity criteria met for that rating system and
to thereby give an estimation of methodologi-
cal quality. It was decided to evaluate an IVS
for this review based on the relevant internal
validity criteria of the PEDro Scale. The posi-
tive scores of each of these seven items were

added simultaneously to calculate the IVS

(Table 3).

To stratify methodological quality, the
summated score of the 7-item IVS, intended
from the initial PEDro score (QS), was dis-
pensed into three categories. A study of high
methodologicalquality obtained IVS values
of 67, a moderatequalityobtained IVS val-
ues between 4-5, and a limited qualitywas at-
tained between 0-3. This decision was made
based on even cut-off points between 0 and 7.
The analysis showed that there was no blind-
ed studies. In all the studies groups were not
similar at baseline which was a major bias.
There were no enough long term follow up
with only 45% of the studies had a reason-
able follow up. There were 4 studies done
from Korea and two from china. There were
few more studies which were done in native
language. The reviewer omitted studies which

were not translated into English.

Stroke is an upper motor neuron le-
sion with very less manifestation on lower
motor neurons. But secondary complication
does take place in the neural mechanism due
to spasticity and abnormal attitude of the
extremities. Stroke rehabilitation is mainly
concerned with motor rehabilitation. Motor
rehabilitation comprises of voluntary con-
trol, balance and postural control training. It
is evident from the study that neural tension
testing has been proved to be effective in res-
toration of motor functions in stroke. This
is achieved by its direct effect on the tone of
the muscle which is evident from the review.

Neural mobilization has improved the passive
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range of motion much better than the active
range of motion. Few studies have compared
neural mobilization technique with conven-
tional physiotherapy and few studies have
used few more techniques along with neural
mobilization technique like proprioceptive
neuromuscular facilitation techniques and
neurodevelopmental therapy. When discuss-
ing about the two components of neural mo-
bilization namely diagnostic and therapeutic,
there was no evidence found from the review
for analyzing neural tension testing as a diag-
nostically significant tool in stroke subjects. It

can be clearly seen that the area is still under

explored and needs more research. Whereas
the therapeutic part of neural tension testing
has been explored to a better extent than the
Diagnostic part. The efficacy of neural tension
testing as an intervention tool has been tested
in both upper Limb as well as lower limb. The
future study can concentrate on changes in the
neural interfaces and the property of the nerve
following the stroke. Neural tension testing
has been proved to be effective in reducing
the pain which is an important criterion in
motor rehabilitation and about a significant
improvement in the psychological quotient of
the stroke subjects.

Table 2.PEDro Scores for RCTs

Author 1|12 (3[4|5[6|7|8]|9]|10]| 11 [QS|IVS | Methodological quality
Tomasz wolny 1{1{0[O0]O0O]O0O]O] 1|11 1 5 3 Limited

Jakob Lorentzen 1|1 {1|]0]1 10| 1]0]1 1 6 5 Moderate

LIU Zhong-shu 1|1 {1[0]O0]O0O]O] 1|11 1 6 4 Moderate
Hyun-Kyu Cha 1|y1{1rfo0j0j)j0j0]0]|1]|1 1 5 3 Limited

SHI Jia-jia I1{1{1|0[0]O0O|O]O0]|T1]|]1 1 5 3 Limited
Yun-hyeok Shin I1{1{1|jo0f0]O0O|O]|T1|1]|]1 1 6 4 Moderate
KelsonCarvelhedo | 1 [ 1 [O | O | O | O |O | 1 |[1]1 1 5 3 Limited

Table 3. Number and percentage of the studies meeting each PEDro criteria.

Number Percentage
L. . . | meeting PEDro
s.no Criteria Meeting cri- Criteria crite-
terion (N) rion (%)
1 Eligibility criteria specified (yes/no) 7 63
2 Subjects randomly allocated to groups (yes/no) 7 63
3 Allocation was concealed (yes/no) 5 45
4 Groups similar at baseline (yes/no) 0 0
5 Subjects were blinded to group allocation 1 9
6 Therapists who administered therapy were blinded (yes/no) 1 9
7 Assessors were blinded (yes/no) 0
8 Minimum 85% follow-up (yes/no) 5 45
9 Intent to treat analysis for at least 1 key variable (yes/no) 6 54
10 | Results of statistical analysis between groups reported (yes/no) 7 63
11 | Point measurements and variability reported (yes/no) 7 63
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Recommendation for future studies

Future studies can concentrate on doing an
extensive analysis of the neural mechanical
derangement prevailing in stroke subjects.
This have to be done giving due consideration
to the duration of stroke ailment, tone, muscu-
loskeletal status, voluntary control and so on.
The effectiveness of neural mobilization tech-
nique as an intervention tool in stroke reha-
bilitation has to be studied in elaboration with
more number of subjects with a homogenous

population.

Conclusion

This systematic review of the litera-
ture analyzed two important scenarios namely
neural mechanics following stroke and neural
mobilization as an intervention in stroke re-
habilitation. This review concludes that there
was no evidence documented in the past ex-
plaining the neural mechanics and periodic
changes that take place following stroke. All
the study except one concluded a positive
therapeutic benefit from using neural mobili-
zation. However, in review of their method-
ological quality, qualitative analysis of these
studies exhibited that there is only limited
evidence to support the use of neural mobili-

zation techniques.
Acknowledgments:

The author would like to express their
gratitude to Dr.Khalid Bin Saad Megrin, Rec-
tor of Majmaah University for his support and
the staff who participated in this study. This

research has been financed by Stroke Re-
search Chair, Majmaah University, Kingdom
of SaudiArabia.

References:

1. Butler DS, Shacklock MO, Slater H.
Treatment of altered nervous system me-
chanics. In: Boyling J, Palastanga N, eds.
Grieve’s Modern Manual Therapy: The
Vertebral Column. 2nd ed. Edinburgh,
UK:Livingston Churchill, 1994:693-703.

2. Butler DS. The Sensitive Nervous Sys-
tem. Adelaide, Australia: NOI group
Publications, 2000.

3. Castilho J, Ferreira LA, Pereira WM, Neto
HP, da Silva Morelli JG, Brandalize D,
Kerppers I1, Oliveira CS. Analysis of elec-
tromyographic activity in spastic biceps
brachii muscle following neural mobiliza-
tion. Journal of bodywork and movement
therapies. 2012 Jul 31;16(3):364-8.

4. Cha HK, Cho HS, Choi JD. Effects of the
nerve mobilization technique on lower
limb function in patients with post stroke

hemiparesis. Journal of physical therapy
science. 2014;26(7):981-3.

5. Ellis RF, Hing WA. Neural mobilization:
a systematic review of randomized con-
trolled trials with an analysis of therapeu-

tic efficacy. Journal of manual & manipu-
lative therapy. 2008 Jan 1;16(1):8-22.

6. Castilho J, Ferreira LA, Pereira WM, Neto
HP, da Silva Morelli JG, Brandalize D,

Raid Saleem Al Baradie: Neurodynamics and mobilization in Stroke Rehabilitation — A Systematic Review



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

10.

I1.

12.

Kerppers II, Oliveira CS. Analysis of elec-
tromyographic activity in spastic biceps
brachii muscle following neural mobiliza-
tion. Journal of bodywork and movement
therapies. 2012 Jul 31;16(3):364-8.

Godoi J, Kerppers II, Rossi LP, Corréa
FI, Costa RV, Corréa JC, Oliveira CS.
Electromyographic analysis of biceps
brachii muscle following neural mobi-
lization in patients with stroke. Electro-
myography and clinical neurophysiology.
2010;50(1):55-60.

Hoyert DL, Kochanek KD, Murphy SL.
Deaths: final data for 1997. Natl Vital Stat
Rep. 1999 Jun 30;47(19):1-04.

Villafane JH. Botulinum toxin type A
combined with neurodynamic mobiliza-
tion for lower limb spasticity: a case re-
port. Journal of chiropractic medicine.
2013 Mar 31;12(1):39-44.

LIU Zhong-shu, LIWei, ZHANG Rong, et
al. Effect of nerve mobilization plus reha-
bilitation therapy on function of lower ex-

tremity in patients with hemiplegia after
stroke. Chinese J Rehabil, 3, 2013.

Lorentzen J, Nielsen D, Holm K, Baagee
S, Grey MJ, Nielsen JB. Neural tension
technique is no different from random
passive movements in reducing spastic-
ity in patients with traumatic brain injury.
Disability and rehabilitation. 2012 Nov
1;34(23):1978-85.

Shacklock MO. Clinical applications of

13.

14.

15.

16.

neurodynamics. In: Shacklock MO, ed.
Moving in on Pain. Chatswood, UK: But-
terworth-Heinemann, 1995:123-131.

Shacklock MO. Clinical Neurodynamics:
A New System of Neuromusculoskel-
etal treatment. Oxford, UK: Butterworth

Heinemann, 2005.

Tomasz Wolny, Edward SauliczRafat
Gnat, MirostawButler’s neuromobiliza-
tions combined with proprioceptive neu-
romuscular facilitation are effective in re-
ducing of upper limb sensory in late-stage
stroke subjects: a three-group randomized
trial. ClinRehabil 2010 24: 810-821

Kim YJ, Kim TY, Kim SY, Oh DW.
Comparison the Initial Effects of Nerve
Mobilization Techniques, Static Stretch-
ing and Contract-Relax on Hamstring
Flexibility and Walking Ability in Post-
Stroke Hemiplegia Patients. Journal of
the Korean Society of Physical Medicine.
2011;6(4):369-79.

Shin YH, Chon SC. The Effects of Sciatic
Nerve Mobilization on Hamstring Flex-
ibility, Lower Limb Strength and Gait
Performance in PatientsWith Chronic
Stroke. Physical Therapy Korea. 2015
Nov;22(4):8-16.

Raid Saleem Al Baradie: Neurodynamics and mobilization in Stroke Rehabilitation — A Systematic Review



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

Review Article

The Privatization of Healthcare in selected First-
world Countries and its Implications in the Kingdom
of Saudi Arabia: A Descriptive-Comparative Study

Saad Alflayyeh
Management Department, College of Business Administration, Majmaah University

Received on: 10/9/2017 - Accepted on: 27/9/2017

Corresponding Author: Saad Alflayyeh: Alflayyeh@mu.edu.sa Mobile: +966 555 90 44 22

ABSTRACT

Background: A long-term debate persists in
global health concerns about the proper bal-
ance in the delivery of health care services
between the private and public sector to the
people of the low and middle income coun-
tries. The private sector allies claim that pri-
vate companies may be more efficient and
receptive in fulfilling patient needs, while the
public sector allies have stressed the incapac-
ity of the poor people to pay that causes im-
balances in access to health care.

Aim: This study aims to compare the health-
care privatization models of the United King-
dom, Germany, and Canada through health
expenditure statistics. The findings will serve
as a source of benefits from the privatization
of health sectors in Kingdom of Saudi Arabia
to strengthen its implementation.

Method: This is a descriptive-comparative
research where the healthcare privatization
model among the chosen first-world countries

will be compared through the available health

hospital, private insurance, privatization
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expenditure statistics.

Results: The United States of America
(USA) has the highest Total Health Expendi-
ture as a percentage of the Gross Domestic
Product with 15-17% since 2006, and lasted
until 2014. Saudi Arabia has only 3-5% as
compared to the selected first-world coun-
tries. The United Kingdom (UK), Germany,
Canada, and Saudi Arabia have significantly
higher General Government Health Expendi-
ture as a percentage of Total Health Expen-
diture. On the contrary, the Private Health
Expenditure (PvtHE) of USA is higher with
52-55% than the GGHE with only 45-48%.
Also, the private insurance as a percentage of
PvTHE of the USA is the highest with 63-
65% as compared to UK, Germany, Canada,
and Saudi Arabia.

Conclusion: The healthcare system of Saudi
Arabia is a mainly public-funded and pub-
lic-owned similar to the UK, Germany, and
Canada. Despite of the effectiveness of the
public-contract model, the private insurance
or provider model and the privatization of
hospitals could notably change the healthcare
system in Saudi Arabia. Thus, the resourc-
es and the quality of health care services in

Saudi Arabia must be enhanced through these

mechanisms.

Keywords: health care, healthcare services,
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INTRODUCTION

The enduring and diverged debate that
concerns the global health is the proper bal-
ance in the delivery of health care services
between the private and public sector to the
people of the low and middle income coun-
tries [1]. Up to present, the heat is becoming
more intense regarding the disputes among
the advocates of public and private systems.
In 2007, the economic recession worldwide
began that triggered major constrictions on
government funds which significantly affect-
ed the health care expenditures in most coun-
tries [2]. The World Bank suggest to adhere to
more realistic methods that is built on what is
existing, thus, in countries where public sec-
tor services execute inadequately, the govern-
ment must establish partnership with the pri-
vate sector [3].

On one hand, the public hospitals have
been developed and financed by governments
to deliver all types of treatment either free or
at subsidized rates to everyone regardless of
their class or status [4]. On the other hand, the
World Health Organization (WHO) differen-
tiate the incremental or passive privatization
with the programmatic or active privatization
[5]. The first is perceived as the product of
the public health care failure to meet the de-
mands, while the second is associated with a
purposeful and ideologically driven scheme.

However, in practice, both types may oc-

cur [6]. Also, the European Observatory on
Health Systems and Policies [7] described the
health care services and hospitals privatiza-
tion as the transfer of proprietorship of what
was a part of the public into the hands of either
private for-profit or private non-profit groups.

There is an enduring debate among
the supporters that initiated their division.
One group demands to pursue universal
state-based health care accessibility, and the
another calls for the private sector to deliver
care in various areas where the public sector
is unsuccessful. The supporters of the pri-
vate sector have pointed to substantiation that
the private sector is considered as the chief
provider, because there are many underprivi-
leged patients who choose to obtain care at
private clinics [1]. Also, they have insinuated
that because of market rivalry, the private
sector may be more efficient and receptive to
patient needs that possibly overcomes the inef-
fectiveness and corruption of the government
[8]. In contrast, it is emphasized by the public
sector supporters that there are inequalities in
access to healthcare subsequent to the incapa-
bility of the poor to pay for availing private
services. [8].

Certainly, the peak shares of private
healthcare expenditure in the whole health-
care expenditure in 2006 were recorded by
developing countries which include the King-
dom of Saudi Arabia. The total cost of health
in Saudi Arabia is 3.8% of Gross Domestic
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Product (GDP) with 77.1% from the govern-
ment and the remaining 22.9% from the pri-
vate sectors [9]. Both the government and pri-
vate groups operate the hospitals and primary
health centers in Saudi Arabia. In particular,
the Ministry of Health assumes the primary
obligation to deliver preventive, curative
and rehabilitative services in the Kingdom’s
health care [10]. It is noteworthy that there
was a notable increase in the involvement of
private sector in health care in the Kingdom
[11]. The Ministry of Health delivers the ma-
jority (60%) of the healthcare services, while
the remaining 40% is jointly delivered by oth-
er government offices and the private sector
[10]. However, the part of the private sector in
delivering healthcare services is insignificant
compared to the public sector. The private sec-
tor only accounts for the 21.1% of the 53,888
hospital beds in Saudi Arabia [12]. The popu-
lation projection in 2020 is about 36 million
[13]. Thus, it is essential that the involvement
of the private sector needs to rise [14]. This
study aims to compare the healthcare priva-
tization models from select first-world coun-
tries through health expenditure statistics. The
results of this research will serve as a basis of
the possible benefits from the privatization of
health sectors to the Kingdom of Saudi Arabia

to reinforce its implementation.
REVIEW OF LITERATURE

The health care system and its privatiza-

tion among selected first-world countries

United Kingdom

The four publicly financed healthcare
systems in the countries of the UK are jointly
the UK NHS which was founded in 1948,
and is mainly funded through central taxa-
tion and remains free at point-of-care for the
UK population, apart from charges on adults
(>18 years old) for prescriptions, and optical
and dental services. The health systems in the
four UK nations have operated independently
since 1999. Each nation has its government
department to develop health policy. The UK
Parliament sets the total budget obtainable to
the NHS in England and assigns a block fund-
ing to each devolved national government to
meet local needs. Each state is free to select
how much of its block funding to devote to
health care [15].

Approximately 13% of the population
chooses to pay for additional private sector
insurance and then use independent health-
care providers. Private health insurance is
often funded by employers as part of an em-
ployee benefits program, and sometimes they
provide coverage for the entire family [15].

Around 12 million people were cov-
ered for medical expenditures in 1997 by
health insurance, friendly societies, and cash
plan firms. An estimate of 7 million people
(12%) were covered by private health insur-

ance. This population is consisted of older
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people and citizens who belong to social
classes I-1II, with a noted coverage varying
from 2% and 22% for social class IV and so-
cial class I, respectively [16].

In 1996, the private sector delivered
a remarkable Y,V£ billion cumulative worth
of services. The highest percentage of money
(46%) is consumed for the benefits of elderly
and physically incapacitated people, followed
by pharmaceutical products and devices
(22%), and last by acute hospitals (17%).
However, it is noteworthy that the significant
supplier of private beds is the National Health
Service (NHS). Specifically, in 1997, there
were an estimate of 1,400 allotted pay beds in
NHS private units, and 39% were prominent
in London. The Health and Medicines Act in
1989 did not restrict the NHS authorities from
charging market costs for their provided ser-
vices [16].
Germany

The Statutory Health Insurances
(SHI) cover majority of the population (90%)
in Germany that is known for a worldwide
multi-payer healthcare system. The income-
based contribution is the common means of
SHI to raise their budget [17]. The self-em-
ployed and higher income earners have the
option to opt out of SHI, which in turn they
could be insured by Private Health Insurance
(PHI) [18].

The government provided the 77%

of healthcare funding, while the remaining

23% came from the private sources which
include the insurance and direct payments in
2009. These percentages are almost the same
in Canada with 71% and 29% respectively in
the same year, according to Organization of
Economic Co-operation and Development
(OECD) data, even though the former has a
higher percentage of its people who is more
than 65 years of age [19].

In 2010, the German hospital sector
is consisted of an estimated 2,064 acute care
hospitals from three different sectors. These
categories include the private for-profit that is
owned by municipalities, the private not-for-
profit that is frequently owned by religious
organizations, and the public ownership [20].
The patients are free to choose where they
will be treated in any public sector which led
to the competition of hospitals. This practice
had transformed the system into a patient-ori-
ented health care that prevented the customs
of rationing, prioritization of treatments, and
waiting list. Thus, it resulted to a much lower
waiting time for the medical procedures [21].

There is an ongoing transformation
regarding the structure of ownership of hos-
pitals in Germany. It is noteworthy that there
was a continuous rise in the market share of
private for-profit hospital in the past 20 years
[22]. Many municipalities had decided to
privatize their hospitals mainly because of
the deleterious growth in their public finances
[23]. Between 1991 and 2010, the number of
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private for-profit hospitals had significantly
grown around 90%, while the public hospitals
had notably decreased by 43% [24].

United States of America

Most of the Americans below the age
of 65 years obtain tax-exempt from their em-
ployers regarding health assistances. The em-
ployers choose the insurance companies and
the plans for their employees, and they pay
a portion of the premiums [25]. But the offer
of this benefit is only voluntary, and not each
employer prefers to do it. If this is offered to
the employees, the assistances are not all-in-
clusive. Progressively, companies limit their
contributions which increases the burden of
rising costs on the employees [26]. As a re-
sult, the employees frequently turn down this
benefit because of the additional cost to pay
their rising part of the premiums.

It is noteworthy that most of the pri-
vate insurers are typically owned by the in-
vestors of the for-profit companies. They
attempt to retain the premiums low and the
incomes up by stinting on medical services.
Specifically, the best means for the private
insurers to compete is by excluding high-risk
patients in the coverage, diminishing the cov-
erage of those they already insured, and giv-
ing back the costs to patients as deductibles,
co-payments and claim rejections [25].

The Medicare, a single-payer program
that is fixed within the private system, is the
major part of the US health care system that is

administered by the government. This system
is considered to be the most efficient portion
of the US system with above costs to govern-
ment around 2% [27]. It is notable that it cov-
ers almost everyone above 65 years old for
the full package of benefits including those
that are high-risk or chronically ill patients.
However, the US Medicare is not perfect, and
it has been deteriorated by the past adminis-
tration of Bush. There has been a significant
rise in the out-of-pocket costs for Medicare
recipients. Furthermore, many of similar in-
flationary forces affect the private insurance
since the Medicare pays in a private, market-
based system. One of these is the arrangement
of the fee of the doctors to compensate spe-
cialists who are highly paid for doing many
expensive procedures. As a consequence, the
rise in the Medicare system is almost as high
as the surge in the private sector [28].
Canada

In 1972, the Medical Care Act was
commissioned by the Yukon Territory that
resulted to the insurance coverage of all Ca-
nadians excluding home care and prescription
drugs [25]. The other health care assistances
were left to specific provinces if they were
covered at all. Also, many hospitals and doc-
tors added extra charges and costs to patients.
However, the said practices were over in the
Canada Health Act of 1984. This act neces-
sitates federal assistances to the provincial

expenses so that the health care services are
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available to everybody, and it broadly eradi-
cated the additional fees and charges [29].

During the 1990s, the Medicare in
Canada became underfunded as a result of its
economic recession. The waiting lists trans-
pired into a political issue, and the public
contentment dropped slightly. The economic
situations became better in the near end of the
1990s as reflected by the rise in the publicity
of the waiting lists and the start of the prov-
inces to set more money into their health care
system [29].

The supreme court of Canada speci-
fied its resolution in 2005 involving the Cha-
oulliv. Quebec [30]. It believed that there was
a violation in the human rights by the prov-
ince of Quebec with the 1-year delay for a hip
replacement. Quebec would have to cut the
waiting times or to authorize the procedure to
be performed in a private system. The deci-
sion has been somewhat biased, but it added
strength to a tough move throughout Canada
most especially in Alberta and British Colum-
bia. It caused to authorize the promotion of
the coverage for private insurance, and the
distribution of the delivery of care by doctors
who are employed in the public and private
systems in for-profit facilities. The doctors
and the services would be capable of billing
Medicare and increase extra charges [31].
METHOD

This

study where the health care privatization

is a descriptive-comparative

model among the selected first-world coun-
tries was compared through the use of health
expenditure statistics from World Health Or-
ganization, World Bank, and Saudi Arabia
Ministry of Health [32-34]. Then, these coun-
tries will also be compared to Saudi Arabia
to determine its practical implications for its
future implementation.
RESULTS
The comparison of the health expenditure
among selected first-world countries and
Saudi Arabia

Table 1 provides more details on health
care financing and expenditure among select
first-world countries and Saudi Arabia. The
United States of America (USA) has the high-
est Total Health Expenditure (THE) in propor-
tion with the Gross Domestic Product (GDP)
with 15-17% from 2006 until 2014 among the
select first-world countries, then the rest have
nearly the same proportion. However, Saudi
Arabia has only 3-5% of THE as a percent-
age of the GDP as compared to the first-world
countries which is two to four times higher.

The United Kingdom (UK), Germany,
and Canada have significantly higher General
Government Health Expenditure (GGHE) in
proportion with THE that ranges from 70-
84%, with the UK as leading with as high as
84% in 2010. Further, these countries have
lower Private Health Expenditure (PvtHE) as
a percentage of THE that ranges from 16-30%
only. On the contrary, it is noteworthy that the
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Table 1. Health expenditure data among select first-world countries and Saudi Arabia.

United King-
dom

Germany

United Sates | Saudi Arabia

of America

Canada

2006 | 2010 | 2014 | 2006 | 2010 | 2014

2006

2010 | 2014 | 2006 | 2010 | 2014 | 2006 | 2010 | 2014

Indicators

Total Health
Expenditure
(THE) %
Gross Domes-
tic Product
(GDP)

10 11 10 15 17 17 4 3 5

General
Government
Health Expen-
diture (GGHE) | 82 84 83 76 76 77
as % of Total
Health Expen-
diture

70 70 71 45 47 48 74 65 | 75

Private Health
Expenditure
(PvtHE) as

% of Total
Health Expen-
diture (THE)

18 16 17 | 24 | 24 23

30 30 | 29 | 55 53 52 | 26 | 35 | 25

Out of Pocket
Expenditure
(OOPS) as

% of Total
Health Expen-
diture (THE)

10 10 10 14 14 13

15 15 14 13 12 11 16 20 14

Out of Pocket
Expenditure
(OOPS) as

% of Private
Health Expen-
diture (PvtHE)

54 | 58 | 58 | 59 | 58 57

49 49 | 47 24 22 21 61 56 56

Private Insur-
ance as % of
Private Health 15 19 20 38 39 39
Expenditure
(PvtHE)

41 41 43 63 65 64 10 22 22

PvtHE of USA is higher with 52-55% than the
GGHE with only 45-48%. On the other hand,
Saudi Arabia is similar to the UK, Germany,
and Canada, where the GGHE is greater with
65-75% than the PvTHE which is 25-35%
only.

It is remarkable that the USA has the

lowest Out-of-Pocket (OOPS) as a percent-
age of PvtHE with 21-24% compared to the
UK, Germany, and Canada with as high as
47-59%. However, the private insurance as
a percentage of PvTHE of the USA is the
highest with 63-65% when matched to UK,
Germany, and Canada with 15-43% only. On
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the other hand, Saudi Arabia is also similar to
the OOPS of UK, Germany, and Canada as a
percentage of PvTHE with 56-61%, and it is
significantly higher than the private insurance
with 10-22% only. Further, it is also important
to note that Saudi Arabia has the most top
OOPS as a percentage of THE with 14-20%
when compared to the first-world countries
with only 10-15% only.

The comparison of health care
among selected first-world countries and
Saudi Arabia

The comparison of health care among
the selected first-world countries and Saudi
Arabia is depicted in table 2. It is notable that
Saudi Arabia has the lowest life expectancy
with 74.3 when compared to the first-world
countries with 78.9-81.9. Further, Saudi Ara-
bia has the highest infant mortality with 12.50
which is two to four times higher when com-

pared to 3.2-5.8 only in the select first-world

countries. On the other hand, Germany stands

out regarding the number of physicians, nurs-

es, and hospital beds which are two to three
times greater than the rest of the select coun-
tries including Saudi Arabia. Further, Saudi
Arabia has a similar number of physicians
and hospital beds to the UK, Canada, and the
USA, however, the number of nurses is two
times lower than the rest.
DISCUSSION

This study reviews the privatization
of the health care among selected first-world
countries and Saudi Arabia. The health care
models of each country was also compared
through health expenditure statistics. It was
found that the USA has the highest Total
Health Expenditure (THE) with proportion
to GDP compared to other select countries in
this study. The top health expenditure noted
in the USA is neither the result of its supe-

Table 2. The differences in health care among select first-world countries and

Saudi Arabia (2014).
Measure United Germany | Canada | United Sates of Saudi
Kingdom America Arabia
Life expectancy 81.4 81.2 81.9 78.9 74.3
Infant mortality
per 1000 live births 3.9 3.2 43 5.8 12.50
Physicians per
1000 population 2.79 4.11 2.50 2.57 2.33
Nurses per 1000 8.19 1324 | 9.78 8.99 3.72
population
Hospital beds per
1000 population 2.73 8.23 2.67 2.83 2.14
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rior wealth nor the age of its people [35]. The
Organization of Economic Co-operation and
Development (OECD) works on relative price
levels in health. It specifies that the prices and
not the volumes of health services provide the
most to explicating the greater spending of
USA in health care [36]. Some of the possible
reasons for the rise of the health price levels
topping the general price levels includes: an
extreme intense use of health-related technol-
ogies [37]; division in the insurance systems
[38]; and an excessive level of provider con-
centration [39].

It is remarkable that although the
trend of the Total Health Expenditure (THE)
of Saudi Arabia is increasing, it has a much
lower THE as compared to selected first-
world countries. The rapidly rising population
which grows annually at the rate of 3.6% has
been a vital factor in the rise of health costs.
Also, the free services for all Saudis signifi-
cantly contributes to its rising costs. The free
services exclusive of a co-insurance payment
combined with practically no economic con-
strictions on the provider significantly raise
the quantity and amount of used services [40].
A notable consequence of long waiting times
for many services are brought about by the
increased demand in addition to the slow con-
struction for more capacity. Specifically, the
typical waits for non-emergent care lasted for
certain months or years. The projections in-

dicated that Saudi Arabia necessitates nearly

25,000 new hospital beds before 2010 so as to
meet the current and growing demands [41].
The UK, Germany, and Canada have
a notably higher General Government Health
Expenditure (GGHE) in proportion with THE
compared to USA which has the highest Pri-
vate Health Expenditure (PvtHE) as a percent-
age of THE among the rest of the countries in
this study. The private insurance model that is
evident in the USA has a voluntary insurance
coverage wherein the excessive quantity of
choice is joint with the weaker price control.
Specifically, the USA except the Medicare
does not possess a centralized authority to es-
tablish the health care budgets or to negoti-
ate with providers [39]. In contrast, Canada,
France, and Germany have a public-contract
model that provides a centralized authority to
the national government or social insurance
administration. This model provides more
control above all the health care institutions
that results to a lower administrative expen-
ditures compared to the multi-payer systems
[42].
Saudi Arabia is similar to the public-contract
model of Canada, France, and Germany,
where the GGHE is greater than the PvtHE.
Majority of the finances in health care are
provided by the government (75%), and the
rest are coming from the out-of-pocket expen-
ditures (25%). It is noteworthy that there has
been a low level of private insurance used in

the delivery of health care, and almost all of

m Saad Alﬂayyeh: The Privatization of Healthcare in selected First-world Countries and its Implications in the Kingdom of Saudi Arabia: A Descriptive-Comparative



Majmaah Journal of Health Sciences ,Vol.5, issue 2, Nov. 2017 - Rabiul Awwal - 1439

the expenses in availing private services in the
hospitals and clinics have been out-of-pocket
payments (OOPS) [40], which is reflected in
the result of this study. Moreover, Saudi Ara-
bia has the highest OOPS when compared
to the rest of the first-world countries in this
study despite having a significantly lower
PvtHE. On a yearly basis, the government is
distributing funds to specific ministries and
programs. If additional funding is necessary
to support particular health programs and
projects, the royal decree may be published
in public [40].

It is vital to note that although Saudi
Arabia has the same public-contract model
with Canada, France, and Germany, the life
expectancy is lower and the infant mortal-
ity is two to four times higher than the rest
of the first-world countries in this study. This
implies that there will be a loss in the produc-
tive workforce, high dependency ratio, and
the government spending will be higher in
the health care. On the other hand, Germany
is found to have the largest number of physi-
cians, nurses, and hospital beds which is two
to three times greater than the rest of the se-
lected countries including Saudi Arabia. It is
essential to note that in Germany, the private
for-profit hospitals quality of care is superior
when matched to both the public and private
not-for-profit hospitals [43]. Particularly, the
private for-profit hospitals in Germany have

the most few waiting times in receiving care

when there is a scheduled appointment with
a specialist. They admit patients quicker than
private not-for profit hospitals (16.4%), and
public hospitals (3.1%) [44]. Moreover, pre-
vious studies have revealed that after priva-
tization, the quality of previous public hospi-
tals has notably improved, and there has been
arise in the number of physicians per hospital
bed [45].

Moreover, Saudi Arabia has a compa-
rable number of physicians and hospital beds
to the UK, Canada, and the USA, however,
the number of nurses is two times lesser than
the rest. There has been a significant increase
in the educational capability among Saudis,
and yet, the enormous majority of health care
providers in Saudi Arabia remains to be non-
Saudis. It is notable that only about 17% rep-
resents the entire number of Saudi physicians
and nurses despite of the rigorous efforts that
have been created by the government [46]. As
a consequence, a major drawback is continu-
ity because expatriates tend to stay in Saudi
for only a little time with an estimate of 2.3
years [47]. Likewise, the continuous turn-
overs led to the increase in the outdated and
unused costly equipment left by expatriates
because oftentimes the new physicians will
require specific equipment as terms in their
contract that later on will be underused and
idle after exit [40].
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CONCLUSIONS AND POLICY IMPLI-
CATIONS

In the light of the evidence presented
in this study, it is important that the resources
and the quality of service provided by both
public and private health care institutions in
Saudi Arabia must be improved. The health
care system in Saudi Arabia is a predominant-
ly public-funded and public-owned similar to
the UK, Germany, and Canada. Even though
the public-contract model is effective based
on the statistics mentioned in this study, the
private insurance or provider model and the
privatization of hospitals could significantly
change the healthcare system in Saudi Arabia.
In particular, the motivation of the health care
providers will be noticeably changed. Some
of the positive outcomes would comprise ad-
ditional national government incomes from
the sale of hospitals, the growth in the drive
to deliver more efficient health care, and the
transfer of the accountability from the gov-
ernment to private companies. Also, privati-
zation could decrease the waiting times in the
hospitals which leads to faster admission and
better quality care in general. Privatization
could generate a more efficient system, hir-
ing lesser employees, and significant decrease
in the disbursement for health care from the
national budget of the government. However,
a careful note is that the private hospital may
increase the charges if the government has no

sufficient control. In turn, the health care ex-

penses of the government may stay the same

or worse it could essentially upsurge, as the

consequence of greater costs for incomes and
marketing.

Careful attention should be taken
as the Saudi Arabia shifts to a more private
health care system, to preserve the strong
stewardship of the national government to the
market conditions, and the tough framework
in monitoring. It is frightening to profoundly
shift the direction of a health care system.
However, it seems that the political drive and
the necessity exist in Saudi Arabia to initiate
this process. It is vital that there will be an es-
tablished continuous monitoring and adjust-
ments as this complex process goes forward,
since the health and the welfare of its people
will be directly affected by these significant
changes.
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¢ Name, address, telephone and fax numbers, and electronic mail address of the corresponding Author.

e Electronic word count.

¢ Number of figures and tables.

e List of abbreviations in the order of appearance.

e Conflict of interest.

e Financial support.

Animal trials: Manuscripts reporting experiments using animals must include a statement giving assurance that all
animals received human care and that study protocols comply with the institution's guidelines. Statistical methods
used should be outlined.

Human trials: Manuscripts reporting data from research conducted on humans must include a statement of assurance

in the methods section of the manuscript reading that:

1. Informed consent was obtained from each patient included in the study and

2. The study protocol conforms to the ethical guidelines of the 1975 declaration of helsinki as reflected in a priori
approval by the institution's human research committee.

Randomized controlled trials: Any paper that is a randomized control trial should adhere to the guidelines that can
be found at the following web-site: www.consort-statement.org. The checklist should be printed out and faxed to
the Editorial office at the time of submission. The trial registration number must be included on the title page of the
manuscript reporting a registered clinical trial. Failure to do so will prevent entry to the peer review process.

Drugs and chemicals: Drugs and chemicals should be used by generic name. If trademarks are mentioned, the
manufacturer's name and city should be given. All funding sources supporting the work, either public or private,
especially those from pharmaceutical companies, must be provided.

Genetic Sequence data: In papers reporting a novel DNA or amino sequence, verification that the data have been or
will be submitted either to Gen-Bank or EMBL is required. Please provide this verification and the accession number in
the covering letter.

REFERENCES
References must be in accordance with the Journal of Hepatology reference style. References are ordered as they
appear in the text and citation numbers for references are placed between "brackets" ("[]") in the text as well as in the
reference list.

Authors should be listed surname first, followed by the initials of given names (e.g. Bolognesi M). If there are more than
six authors, the names of the first six authors followed by et al. should appear.

Titles of all cited articles are required. Titles of articles cited in reference list should be in upright, not italic text; the first
word of the title is capitalized, the title written exactly as it appears in the work cited, ending with a full stop. Journal
titles are abbreviated according to common usage, followed by Journal years, semicolon (;) before volume and colon
(:) before full page range (see examples below).

All articles in the list of references should be cited in the text and, conversely, all references cited in the text must be
included in the list.

Personal communications and unpublished data should be cited directly in the text by the first Author, without being
numbered. Please make sure you have the latest, updated version of your reference management software to make

sure you have the correct reference format for Majmaah Journal of Health Science.

An example of how references should look within the text:
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"HVPG was measured by hepatic vein catheterization using a balloon catheter according to a procedure described
elsewhere [14, 15] and used as an index of portal hypertension [16]."

An example of how the reference list should look:

[14] Merkel C, Bolognesi M, Bellon S, Zuin R, Noventa F, Finucci G, et al. Prognostic usefulness of hepatic vein
catheterization in patients with cirrhosis and esophageal varices. Gastroenterology 1992;102:973-979.

[15] Groszmann RJ, Wongcharatrawee S. The hepatic venous pressure gradient: anything worth doing should be done
right. Hepatology 2004;39:280-282.

FIGURES

A maximum of 4 figures is allowed

(This can be modified if needed by Editorial board).

e Figures will be often, but not always, re-designed by graphic designers. By signing and transferring the Copyright
Agreement to MJHS, the author gives permission to the graphic designers to alter the visual aspect of any figures,
tables, or graphs. The scientific content of figures will not be altered. Please provide this information with your
covering letter.

e All graphics submitted to Majmaah Journal of Health Science should be sent at their actual size, which is 100% of
their print dimension and in portrait orientation.

e Two standard widths are used and figures should fit in one (8.5 x 23.5 cm) or two (17.5 x 23.5 cm) columns

e Figures should be supplied in the following preferred file formats: PDF (*.pdf), Power Point (*.ppt), Adobe lllustrator
(*.ai, *.eps), Photoshop (*.psd) files in grayscales or in RGB color mode. It is highly recommended that figures not
be sent in JPG (*.jpg) format.

e Photographs (scans, immunofluorescences, EM, and histology images) should be submitted as: 1. TIFF (*.tif) with

a resolution of at least 300 pixels per inch, or

Illustrator compatible EPS files with RGB color management (*.eps),

Photoshop (*.psd) or PDF (*.pdf) files (grayscales or RGB) at the appropriate resolution, which is:

300 dpi for color figures

600 dpi for black and white figures

1200 dpi for line-art figures

For all photomicrographs, where possible, a scale should appear on the photograph. Photographs of identifiable

patients should be accompanied by written permission to publish from patient(s).

e o Furthermore, panel lettering should be in Arial bold 14 pt, capitalized and no full stop (A, B) while lettering in
figures (axes, conditions), should be in Arial 8 pt, lower case type with the first letter capitalized and no full stop.
No type should be smaller than 6 pt.

cwNp e

TABLES

A maximum of 4 tables is allowed

(This can be modified if needed by Editorial board)

e Tables should be provided as Word files (*.doc) or lllustrator/InDesign (*.ai, *.eps, *.indd) compatible files. No TIFF
and JPG files are acceptable for table submission.

¢ When submitting tables in Microsoft Word table function, no tab, space or colors should be used. Tables should
contain a maximum of 10 columns.

e Tables submitted in landscape orientation will not be accepted. Tables should include a title, table legend, and if
necessary footnotes.

¢ Include tables in the submitted manuscript as a separate section.

FIGURE LEGENDS
e Figure legends should be listed one after the other, as part of the text document, separate from the figure files.
e Please do not write a legend below each figure. Each figure legend should have a brief title that describes the entire
figure without citing specific panels, followed by a description of each panel, and the symbols used.
e Enough information should be provided in the figure legend text to permit interpretation of figures without
reference to the text; but should not contain any details of methods, or exceed 100 words.
e The abbreviated word for figure "Fig." should be typed and bolded, followed by the figure number and a period
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(i.e. "Fig. 1."). Every figure legend should have a Title written in bold.
e |f a figure contains multiple sections (i.e. A, B, C, D) the letter for these subsections should be in capital letters.
Within the figure legend text the capital letters should be surrounded by parenthesis [i.e. (A)(B)(C)(D)].
e Figures should be numbered according to the order of citation.
Supplementary material: Supplementary material, not for review, is acceptable. Supplementary material can be
submitted as (*.mov), (*.avi), (*.mpeg), or (*.gif) files. Please note that the size limit for these items is 10 MB per file.

ENGLISH
Authors may be asked to contact professionals regarding the correction of the English content of manuscripts either
before or after acceptance. This expense will be the responsibility of the Authors.

C. REVIEW PROCESS
Authors should be aware that manuscripts will be screened upon submission. Only the manuscripts which fully comply
with the submission requirements outlined and in which the level of English is of an acceptable standard will enter the
peer review process.

First submission

Once successful submission of a manuscript has taken place, an acknowledgement will be sent by e-mail to the
Corresponding Author on the manuscript. All subsequent correspondence will be with the designated Corresponding
Author. The number of the manuscript should be used by the Authors in all communications with the Editorial Office.
All the manuscripts will be reviewed by the Editors and, and in some cases, by other expert reviewers. After review, the
corresponding Author will be notified by letter of the decision taken by the Editor(s). This letter will be accompanied in
most, but not all, cases by the comments of the reviewers. This letter will be sent via e-mail.

Resubmission of manuscripts

In some cases, Authors will be invited to submit a revised version of the manuscript for further review. This invitation
does not imply, in any case, that the revised version will be accepted for publication. In general, revised manuscripts
must be received in the Editorial Office within four months of the date of the first decision. Authors should submit the
resubmitted manuscript with all changes underlined. The resubmitted manuscript should be accompanied by a cover
letter stating that the manuscript has been revised according to the comments made by the Editor and the Reviewers.
Figures and tables must be uploaded. Please ensure that a separate point by point response to the reviewers is included
with the covering letter. Please do not send revised manuscripts to the Editorial Office via e-mail. Revised manuscripts
should mailed to site of Majmaah Journal of Health Sciences at mjhs@mu.edu.sa

PROOFS
Proofs will be made available to the author(s) to be checked. It is the responsibility of the author(s) to make sure
that the quality and accuracy of the manuscript, figures, and tables in the proofs is correct. Authors should return
their proofs within 48 hours, by fax or e-mail if the corrections are minor, to expedite publication. Further changes or
additions to the edited manuscript after these corrections cannot be accepted.

COVER ILLUSTRATIONS
Cover illustrations will be chosen by the Editors. Authors are highly encouraged to submit high quality color figures and
images suitable for publication on the cover at the time of submission of the manuscript.

REPRINTS
Reprints must be ordered in advance. An order form indicating the cost of the reprints is sent from the Publisher with
page proofs. Reprint orders, payments, and inquiries must be forwarded to the Publisher, not to the Editorial Office.

ADVERTISEMENTS
Information about advertisements in Majmaah Journal of Health Science can be obtained from the Publisher.

Copyright assignments, financial disclosures, and Institutional Review Board/Animal Care Committee Approval. Upon
article acceptance, the corresponding author will be contacted and asked to submit the above forms. It is the author's
responsibility to make sure these forms are signed and duly returned to the editorial office via fax. If these forms are
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not received the manuscript will NOT be published.

Drug Declaration/Conflict of Interest Form

This form should be printed out and the suitable statement chosen among the listed ones (A-G). It should then be
signed by the corresponding author and faxed to the Editorial Office at +41 22 510 24 00. If this form is not received
the paper will NOT be published.

Methodological & Statistical instructions for Authors submitting manuscripts to the

Majmaah Journal of Health Science
The manuscripts should include a complete and detailed description of what was done. This includes a description
of the design, measurement and collection of data, the study objective and major hypotheses, type and source of
subjects, inclusion and exclusion criteria and measures of outcome, number of subjects studied and why this number
was chosen. Any deviation from the study protocol should be stated. The baseline characteristics of any compared
groups should be described in detail and -if necessary -adjusted for in the analysis of the outcome.

For randomized clinical trials the following should also be clearly documented: treatments, sample size estimation,
method of random allocation and measures taken for maintaining its concealment including blinding, numbers treated,
followed-up, being withdrawn, dropping out, and having side effects (numbers and type). The statistical methods used
should be relevant and clearly stated. Special or complex statistical methods should be explained and referenced.

Complex analyses should be performed with the assistance of a qualified statistician. Unqualified use of such analyses
is strongly discouraged. The underlying assumptions of the statistical methods used should be tested to ensure that
the assumptions are fulfilled.

For small data sets and if variable distributions are non-normal, distribution free (non-parametric) statistical methods
should be used. The actual p values - whether significant or not - should always be presented (not NS). Confidence
intervals convey more information than p values and should be presented whenever possible. Continuous variables
can always be summarized using the median and range which are therefore preferred. Only in the infrequent case of
a Normal distribution are the mean and standard deviation (SD) useful. Complex analyses (including Cox and logistic
regression analysis) should be presented in sufficient detail: i.e. variable scoring, regression coefficients, standard
errors and any constants. Odds-ratios or relative risks are not sufficient documentation of such analyses. The handling
of any missing values in the data should be clearly specified. The number of statistical tests performed should be kept
at a minimum to reduce spurious positive results. Explorative (hypothesis generating) analyses without confirmation
using independent data are discouraged. Figures showing individual observations e.g. scatter plots are encouraged.
Histograms may also be useful. Tables should indicate the number of observations on which each result is being based
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GPH2018-Fourth International Conference on Global
Public Health 2018

Conference

13th to 15th June 2018
Colombo, Sri Lanka

Website: http://www.health3000.org/
Contact person: Prabhath Patabendi

"Global Outbreaks —Issues & Challenges” Global Public Health 2018 is held every 1-3
years by the International Center for Research & Development, Sri Lanka and it attracts
between 100-150 delegates from 35-50 countries.

Organized by: International Center for Research & Development

Blockchain in Healthcare Congress
Conference

3rd to 4th May 2018
London, United Kingdom

Website: http://www.global-engage.com/event/blockchain-congress/
Contact person: Laura Berry

Over two days, the congress will address some of the most achievable possibilities of
integrating blockchain within healthcare.

Organized by: Global Engage
Deadline for abstracts/proposals: 3rd April 2018

4th International Academic Conference on Medical and
Health Sciences

Conference

9th to 10th April 2018
Al- Rigga Road Deira, United Arab Emirates

Website: http://medsciences.education/4th-international-academic-conference-on-medi-
cal-and-health-sciences/
Contact person: Mr. David
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The 4th International Academic Conference on Medical and Health Sciences is the best
interdisciplinary platform for the presentation of new advances and research results in
the fields of Medical and Health Sciences.

Organized by: Academic Conferences
Deadline for abstracts/proposals: 15th March 2018

The 5th Annual Arab Paediatric Medical Congress
Conference

8th to 11th February 2018
Dubai, United Arab Emirates

Website: http://go.evvnt.com/164704-0
Contact person: Sara Ahmed

The 5th Annual Arab Paediatric Medical Congress is the region’s biggest platform where
experts and key opinion leaders share their experiences about paediatrics and neonatol-
ogy. Time: 8:00 am to 5:00 pm

Organized by: Maarefah Management

PUBLIC HEALTH ‘18 / ll. International Conference on
Public Health

Conference

16th to 17th March 2018
Istanbul, Turkey

Website: https://www.dakamconferences.org/public-health
Contact person: Ozgur Ozturk

All of the presented papers will be published in the proceedings e-book (with an ISBN
number), which will be given to you in a DVD box and will be sent to be reviewed in the
“Thomson & Reuters WOS’ Conference Proceedings Citation Index-CPCI”.

Organized by: DAKAM
Deadline for abstracts/proposals: 8th December 2017
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THE IRES - 332ND INTERNATIONAL CONFERENCES ON MEDICAL
AND HEALTH SCIENCE (ICMHS)
Event Serial -121255

Website http://theires.org/Conference2018/SaudiArabia/1/ICMHS/
Contact Person - Conference Coordinator

Event Enquiries Email Address - info@theires.org
Deadline For Abstracts/Proposals: 2017-12-15

Organized By: The IRES

Venue: Mecca, Mecca, Saudi Arabia

RW- 347th International Conference on Medical and Biosciences
(ICMBS)

Event Serial -135740
Website http:/iresearchworld.org/Conference2018/SaudiArabia/2/ICMBS/

Contact Person - Conference Coordinator

Event Enquiries Email Address - info@researchworld.org
Deadline For Abstracts/Proposals: 2018-02-18

Organized By: Research World

Venue: Dammam, Dammam, Saudi Arabia

International Conference of Medicinal Plants Research
(ICMPR-2018)

Conference

26th to 26th March 2018
Warsaw, Poland

Website: http://www.icmpr.org
Contact person: Peyman Zare

Our aim is to provide connection of the most acclaimed professionals and researchers in
a friendly environment. A travel Grant of 200€ has been assigned to the young research-
ers and students with best presentations. Registration Fee: 150-190€

Organized by: APCO International Organization for Practical Education and Research,
APERO
Deadline for abstracts/proposals: 10th January 2018
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Single Cell Analysis & Point-of-Care Diagnostics
Conference

15th to 16th February 2018
San Francisco, CA, United States of America

Website: http://www.triconference.com/Single-Cell-Analysis/

Website: http://www.triconference.com/point-of-care/

Contact person: Lisa Scimemi

Innovators and early adopters will present single cell omics case studies and therapeutic
applications in genomics, transcriptomics, and proteomics. Focus will be given to cell
heterogeneity, method standardization, and data analysis

Organized by: Cambridge Healthtech Institute

Collaborative 3D Printing in Medical Practice

Conference

23rd to 25th February 2018
Scottsdale, United States of America

Website: http://go.evvnt.com/153859-0
Contact person: Department of Radiology CME Office

Collaborative 3D Printing in Medical Practice is designed to update and introduce radi-
ologists, surgeons, dentists, and biomedical engineers on uses of 3D printing of anatomic
models. Time: 1:00 pm to 12:00 pm

Organized by: Mayo Clinic
Deadline for abstracts/proposals: 23rd February 2018

European Clinical Case Report Congress (EUCCR-2018)

Conference

21st to 22nd April 2018
Vienna, Austria

Website: https://eutranslationalmedicine.org/euccr-2018
Contact person: Sandra Oberhuber
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*Become Part of the Europe’s Biggest Clinical Case Report Congress * (EUCCR-2018)
Bridging the gap among clinical disciplines Call for Abstract Submissions https://eutrans-
lationalmedicine.org/euccr-2018/call-for-abstracts

Organized by: European Society for Translational Medicine (EUSTM)

ICRM 2018: STMINTERNATIONAL CONFERENCE ON RADIATION MEDICINE —
CLINICAL APPLICATIONS AND INNOVATIVE APPROACHES

11 -15 FEBRUARY 2018

KING FAISAL SPECIALIS HOSPITAL & RESEARCH CNTRE AND AL FAISAL UNI-
VERSITY,

RIYADH, KINGDOM OF SAUDI ARABIA

Website: http://www.radmed.org/icrm2018.php

The primary goal of the ICRM conferences is to bring together renowned clinicians, scientists
and other health professionals to share and discuss the current clinical applications and future
innovative approaches in the field of radiation medicine. The ultimate objective is to create an
environment conducive to promoting basic science, applied research as well as clinical appli-
cations in radiation medicine.

Contact Person: Ms. Josephine Veridiano

Email: josfin@kfshrc.edu.sa

Upcoming Conference m
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