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Abstract:

Aim: To determine the causes of strabismus among
Saudi children who attended a tertiary eye hospital in
central Saudi Arabia.

Methods: This is a cross-section study included 112
children aged less than 16 years who attended the pedi-
atric ophthalmology unit of King Khaled Eye Specialist
Hospital (KKESH) in 2013 with complaints of strabis-
mus, but not undergone surgical correction in the past.
Demographic ocular status, refraction, fixation, visual
acuity, ocular mobility status, history of eye patching,
and penalization in the past were evaluated.

Results: We included 112 children with strabismus.
Their mean age was 7.7 £2.5 years, and there were 63
boys (56%). Esotropia and exotropia were found in 99
and 13 children, respectively. Six children had hypertro-
pia. Accommodative esotropia was found in 76 (76.8%)
participants. The median angle of deviation in 99 chil-
dren with esotropia was 30AD [interquartile range (IQR)
16: 35]. The median angle of deviation in 13 children
with exotropia was 25AD (IQR 22.5: 32.5). High hyper-
opia, amblyopia, anisometropia, and high astigmatism
were found in 65 (58%), 22 (19.6%), 2, and 16 children,
respectively. Sixty-six (59%) and 82 (73%) children had
undergone eye patching and refractive error in the past
six months.

Conclusions: Accommodative esotropia was the main
cause of strabismus. One-fifth of the participants had
amblyopia. Although half of them were given medical/
optical treatment in the past, failure to align eyes and ad-
dress amblyopia is a matter of concern and needs further
investigation.

Keywords: Strabismus; Squint; Amblyopia; Refractive
Error; Childhood Blindness; Esotropia; Exotropia
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Introduction:

Strabismus in children is a major concern for
the parents. However, lack of proper knowl-
edge and fear of surgery result in late but
frequent visits to eye care professionals[1,2].
Genetic and acquired causes are responsible

for strabismus in children[3,4,5].

The prevalence of strabismus in children is
[6,7] 1.2%-2.3%; however, there could be
as many as 60,000 to 115,000 children with
strabismus in Saudi Arabia[8]. In a study con-
ducted in Jezan province, 37% of children
attending the pediatric ophthalmology unit
were diagnosed with strabismus[9]. Strabis-
mus is responsible for ocular diseases in 6%
of preschool children in Jeddah[10]. The ma-
jority of eye problems were due to refractive
error and strabismus among preschoolers in a
study conducted in Riyadh [11].

To the best of our knowledge, no data of stra-
bismus are available in Saudi children less
than 16 years. Routine eye screening is not
performed in Saudi Arabian schools, and
hence information about strabismus as one
of the causes and outcome of amblyopia in
young children would be of paramount im-

portance.

The pediatric ophthalmology unit of our in-
stitution is unique as most of the children
with complex ocular diseases are referred
from the entire Saudi Arabian Kingdom, and
most of the pediatric ophthalmologists have
been qualified from our institution. Therefore,

studying the profile of children with strabis-

mus at this institute would be unique and like-
ly to be different from those managed at other
institutions and complement the findings to
represent all children in the Saudi Arabian

Kingdom.

In the current study, we included Children
with strabismus aged less than 16 years pre-
sented at a tertiary eye institution of central
Saudi Arabia in 2013.

Methods:

Institutional research & ethical committee
approval was obtained. A total of 1,072 chil-
dren with strabismus (ICD 10 code H50.0 to
H50.90) aged less than 16 years attended the
pediatric ophthalmology unit of King Khaled
Eye Specialist Hospital in 2013, and among
them, a representative sample of 112 children
was randomly enrolled in the present study

based on the inclusion criteria.

One pediatric ophthalmology fellow was the
field investigator. Only the children who co-
operated for the measurement of vision were
included in the study. The patients with a
previous history of strabismus or intraocular
surgery, congenital or developmental ocular
diseases (e.g. cataract, glaucoma, and retinal
dystrophy), ocular trauma, paralytic or restric-
tive strabismus were excluded. Demographic
information including age at presentation and
gender of child was obtained. The past history
including patching, use of spectacles, and pe-
nalization of eyes in the past six months and
before six months was recorded. Ocular ex-

amination including visual acuity assessment,
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ocular mobility assessment, ocular fixation
preference, and hand dominance was carried
out as described in our previous publication
[12]. If best-corrected vision in both eyes had
a difference of more than 2 lines, the child
was labeled as amblyopic with less vision.
Cycloplegic refraction was carried out using
1% cyclopentolate eye drops. The refractive
status of each eye was tested and documented
in spherical and cylindrical correction, and its
axis. If the spherical equivalent of both eyes
had a difference of more than 2.5D, the child
was defined as having anisometropia. If cylin-
drical refraction was more than 2.5D, even if
spherical equivalent was calculated, the child

was labeled as having high astigmatism[13].

On the basis of the refractive error of the
worse eye, the children were grouped into
the following categories: emmetropic (-0.5 to
+0.5D), mild myopia (—0.5 to <-3.0D), mod-
erate myopia (-3.0 to <-6.0D), high myopia
(>-6.0D), mild hyperopia (+0.5 to +3.0D),
and high hyperopia (>+6.0D)[14].

The data was collected using a pretested data
collection form. It was then transferred into a
spreadsheet of Statistical Package for Social
Studies (SPSS 25, IBM, Chicago, USA). The
qualitative variables such as gender, grades
of refractive error, fixation, and dominant eye
were presented as the number and percent-
age of the patients. The quantitative variables
such as the angle of horizontal deviation and
spherical, cylindrical refractive error were
presented as the mean and standard devia-

tions if their distribution was normal, and as

median and interquartile range if their distri-

bution was not normal.
Results:

A total of 112 children with strabismus par-
ticipated in our cohort study. Their mean age
and male: female ratio were 7.7 £2.5 years
and 63:49, respectively, and their age ranged
from 3.2-5 years (17 children), 6-10 years
(72 children), and 11— 15 years (23 children).
All were of verbal age and responded well to

vision testing.

There were 99 (88.4%) children with esotro-
pia and 13 (11.6%) with exotropia. In addi-
tion to horizontal misalignment, there were
6 (5.4%) with hypertropia. The further gra-
dation of horizontal deviation suggested that
there were 21 (18.8%) children with infantile
esotropia, 76 (67.9%) with partly accommo-
dative esotropia, 13 (11.6%) with intermittent
exotropia, and 2 (1.8%) cases of esotropia

with anisometropia.

Among the 99 children with esotropia, 13
children with exotropia, and six children with
additional vertical deviation, the mean angles
of deviation were 27.4 = 13.6 AD (prism di-
opters), 28.4+£9.3 AD, and 6.8 + 2.2 AD, re-

spectively.

The refractive error of the worse eye suggest-
ed that there were four (3.6%) children with
emmetropia, seven (6.3%) with mild myopia,
three (2.7%) with high myopia, 33 (29.5%)
with mild myopia, and 65 (58%) with high
hyperopia. On the basis of the relationship be-

Profile of Children with Strabismus Managed without Surgery at a Tertiary Eye Hospital of Central Saudi Arabia



Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

tween horizontal deviation and refractive er-
ror, we noted that esotropia was significantly
associated with high hyperopia (y2 = 27, DF
(degrees of freedom) = 3, P <0.001).

In 53 (47.3%) children, eye patching treat-
ment was performed before six months. Of
them, 21 (39%) children and 13 (11.6%) new
children were managed by patching in the
past six months. Overall, 82 (73.2%) chil-
dren were given appropriate spectacles after
cycloplegic refraction in the past six months.
None of them had undergone penalization by

atropine instillation in the past 6 months.

Considering the preference of fixating eye,
43 (38.4%) children preferred right eye, 38
(33.9%) preferred left eye, and 31 (27.7%)
had no preference of eye for fixation. The de-

gree of fixation is shown in Figure 1.

m Immidiate refixate = Hold few sec and then refixate

Hold fixation through blink % Spontaneous alternate fication

Figure:1 The Degree of fixation for strabismus cases.

The best corrected visual acuity was similar in
both eyes in 51 (45.5%) children, 40 (35.7%)
children had 2 or less line difference in two
eyes, while 21 (18.8%) children had more
than 2 lines difference (amblyopia) in our co-
hort study. The functional normal vision was
observed in 85 (75.9%) children and moder-

ate visual impairment in 27 (24.1%) children.

Among the 99 children with esotropia, the
right eye was the dominant (in 52) and left
eye (in 46 children), and information was not
available for one child. The median of spheri-
cal equivalent of refraction in 98 dominant
eyes with esotropia was +3.75 D (interquartile
range 2.5; 4.5). In 13 children with exotropia,
right eye was the dominant in 8 and left eye
in 5 children. The spherical equivalent of the
dominant eyes was 0.00D (IQR -1.1; +1.4).

Discussion:

Nearly half of the children with strabismus
presented at our institution had undergone
medical management in the past six months.
Provision of appropriate spectacles for three-
fourths of the participants and patching were
the main mode of management. Nearly one in
five children with strabismus had amblyopia.
Accommodative esotropia was the main type

of horizontal strabismus.

In the absence of any reliable school- or pri-
mary healthcare-based information of ocu-
lar ailments in Saudi Arabia, hospital-based
information of strabismus is used to formu-
late and recommend policies for eye care in
the Saudi Arabian Kingdom. Although some
studies are available in this context (in the
province), our study based on the informa-
tion from the referral center and cases dealt
by pediatric ophthalmologists would be more
reliable and useful to plan effective treatment

strategies

The majority of the participants were after-

school aged children, which is generally con-
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sidered as a late-diagnosis group. However, in
the absence of information when strabismus
was first detected, it is difficult to determine
if the disease management is late. Mandatory
eye screening of preschoolers and school-
age students are recommended for the early
detection of eye problems including strabis-
mus[15,16].

Esotropia was the main type of horizontal
strabismus in our study, and 75% were of ac-
commodative type. This is consistent with the
results of another Saudi Arabian study [17]
and contrast to that of another Pakistan-based
study, where palsy contributed to pediatric
strabismus[18]. Owing to better antenatal
care and childbirth assistance in Saudi Arabi-
an hospitals, the incidence of palsy was very

low among our study participants.

The proportion of male children with stra-
bismus was higher than female children in
our study. This is different from the study of
Lloyd et al[ 19] where the incidence of strabis-
mus was equal in both genders, but the surgi-
cal uptake was significantly higher in females
compared to males. Our study was performed
in kids less than 16 years old in a country
where eye care services are free of cost; there-
fore, comparison of gender distribution with

other studies should be done with caution.

Among children with esotropia, the angle of
horizontal deviation was <20AD in nearly
45%. These children were managed by judi-
cious medical management, and residual de-
viation was managed by botulinum toxin in-

jection[ 20] or surgical correction. The best

modality of treatment for cases of exotropia

is the surgical management [21].

Two-thirds of children had accommodative
esotropia and hyperopic refraction. Optical
management complimented with eye patch-
ing treatment with subnormal vision is rec-
ommended[22]. Although the proportion
of children with exotropia was small in our
study, their association with the type of re-
fractive error was not conclusive. Among
the six cases of exotropia in the study group,
three had hyperopia while the other three had

myopia .

In our study, one in five cases of strabismus
had amblyopia, while anisometropia cases
were very few. Amblyopia was caused by
strabismus, anisometropia, or a combination
of both of these[23]. Thus, childhood blind-
ness can be prevented by the correction of

strabismus in the study area.

In our study, 50% of the children with stra-
bismus had previously undergone patching
treatment, while another three-forth had done
refractive error correction. Despite these
treatments, they had strabismus when they
presented to our institution, which could be
due to poor compliance or late presentation.
Parents’ awareness about the timely treat-
ment of amblyopia and its underlying cause
is important to address this issue[24]. Gener-
ally, the staff working at the tertiary eye care
centers are very busy, and hence they fail to
provide adequate information for the parents
regarding the importance of early eye patch-

ing and the need of good compliance. To en-
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sure good compliance with the treatment, it
is recommended to provide health education
for parents regarding this issue. In cases with
large angle deviation, prompt surgical inter-
vention in addition to optical treatment is re-
quired. For small angle deviation and residual
deviation following surgery, botulinum toxin
injection of eye muscles is very effective [25,
26].

In addition to refractive error correction for
accommodative esotropia, patching of the
dominant eye is required if amblyopia is pres-
ent; however, the child’s and parent’s coop-
eration are absolutely required for this proce-
dure. Short-time patching and permitting the
patched eyes for near work are very effective
compared with one-eye patching for a long
time[24]. None of the strabismus children in
our study had undergone penalization using

atropine eye drops.

There were a few limitations of the study.
The children with strabismus were not se-
lected randomly. Hence, extrapolation of the
study results to other children with strabismus
should be done with caution. The presence of
positive family history of strabismus can be a
risk factor for strabismus. In this study, infor-
mation on family history was not collected,
and hence the prevalence of familial strabis-

mus could not be determined.
Conclusion:

This study was performed in children with
strabismus who attended a tertiary eye hospi-

tal in Saudi Arabia, and the results were con-

sistent with the previous studies in Saudi Ara-
bia and other countries. The majority of the
past treatment strategies for strabismus were
not effective. Better cooperation of caregivers
with the children with strabismus is required
for the better outcomes of medical/optical
treatment in these cases. After discussion
with the parents, surgical management should
be planned for cases of strabismus with a sig-

nificant angle of deviation.
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Abstract

Background: Stroke is the most leading reasons of mor-
tality globally and is the main cause of disability world-
wide. Therefore it was necessary to study the knowledge
and awareness level among the high risk population such
as hypertensive concerning warning signs.

Aim: To identify the stroke risk perception and awareness
among hypertensive patients in Qassim Region, Saudi
Arabia.

Methods: A descriptive cross-sectional study was con-
ducted on 203 hypertensive patients at the hypertension
clinic in Buraidah central hospital. Data collection tool
used in this study were socio-demographic data, past med-
ical history, knowledge on stroke risk factors and stroke
warning signs and self-reported stroke risk.

Results: The results showed that (n=117, 57.6%) of
participants had elevated systolic blood pressure and
(n=115, 56.7%) of them were smokers, the knowledge
means of stroke risk were 10.73 +3.53 while the mean
knowledge of warning signs was 9.276+2.99. The regres-
sions result was statistically insignificant for the variables
on the risk score; however, the age was statistically sig-
(p<0.001).

Conclusion: The study revealed that most of the hyper-
tensive patients had unsatisfactory knowledge regarding
risk factor and warning signs of stroke. Knowledge as a
predictor for stroke risk was found not to be a significant
predictor for stroke risk in this study. Increase awareness
among the population to encourage primary prevention
of hypertension should be the first concern by preventing
smoking, reducing salt consumption, encourage physical
activity, healthy diet and healthy lifestyles.

Keywords: Stroke Risk Perception, Awareness,
Hypertensive Patients, Qassim Region, Saudi Arabia

nificant

wailall

Aladl (5 gie o il Gl aal o deleal) S48
Oe OS A Ll bl aaa 8 Ale D il )
O el Gl G oo sl 5 A el (5 sine Al )3 (5 )5 )
ol iladlay Gl La pll Jaim 1 5l Jie dlle jlalad
Leladl WL Alayl ki &l e Cojaillicisgd)
Ly el ASladll (araill dihia b pall bk gl o pe s
a Yo e dgdaal A e ey al il Gob L geud)
By e b o) haria gla5 ) sabe b o) haiia ¢l )
Ll Al )l o3a 4 daddivuall UL pan BT IS (5 S 5l
O A paal 5 el adall gy Uil 5 i) je gasll s Lelaia¥)
Toeleall U e pdadl) ciledle g L laall AU jhd Jal e
Ll e il A laall S jlas

el )] agadl S liall e 7 0V, T ol gl ekl il
Lo gie CilS 5 ey 5ia0 agin (e /4 O,V oalidiyl ol daxia
Of o YLoT £ )4, VY Leladl TS hlad 8 el
dagi il Y,99 £ 9,YVT g8 sl cladle 38 jaa Lo gia
aos ¢ bl A jy A il Ailan) AN b 5 laasY)
(oo <g) Ailas] AYa b jeall IS el

pg pall Laka g ) oam ye Aadle of Al ) cadSS AaMAY)
ol Gldle y hadll Jalay Gl Led dum je e 48 jas
L hlad 5 4 jad) e gl &5 deledl) L) (e
Al )l oda L dpeLaall AUl laal )5S ) e Cad e el
L gl e AV A aaiil S G o ) B30
On 2all 5 il aia 335k e JaY) Jelall o5 o g )
e (A3 ol gLl ¢ Sad) BLasll aay bl Dl
Aancall slal) Jalail

a0 e sl g ladll L) Jlalie ) sead sdpalidal) cilalsl)
43 gl Ay el ASladll apaill dilaia 5 adl) Jasia g L

Profile of Children with Strabismus Managed without Surgery at a Tertiary Eye Hospital of Central Saudi Arabia



Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

Introduction

Stroke is one of the greatest public causes of
morbidity and fatality internationally. The
global incidence of stroke is predicted to
be nearly fifteen million incidence strokes
every year. It has been assessed that disabili-
ty-adjusted life years from a stroke is approx-
imately 90% in developing countries, which
is approximately seven times the disability
adjusted life years lost in developed coun-
tries. Stroke is classified as the third leading
cause of mortality worldwide, with nearly six

million terminal cases per year!l.

Individuals with hypertension are at great-
er risk for suffering a stroke; public stroke
prevention program should be focused to
enhance the awareness of hypertensive people
about the early warning symptoms of stroke

and changeable risk factors 2.

In the kingdom of Saudi Arabia (KSA),
hypertension has been predictable to be the
primary risk factor for fatality. It has been
assessed that nearly 25% of adults (age 15—64
years) have hypertension. High blood pres-
sure among Saudi adults is well recognized. A
massive national study found that nearly two
thirds (total N = 1213) of the hypertensive
patients had uncontrolled blood pressure, a

terrifyingly high ratio Bl

High blood pressure is believed to be the
prominent risk factor for death worldwide,
initiating an expected 7.5 million deaths
every year (13% of all deaths) . Hyperten-

sion is the most significant risk factor for all

types of stroke. The relationship between
hypertension and stroke has been approved
for many years. There has been persuasive
evidence for the previous 30 years that con-
trolling blood pressure leads to the prevention

of stroke I,

Identifying of stroke warning signs is reason-
ably tied to taking the necessary actions to
seek early emergency care. Poor recognition
of stroke symptoms and risk may diminish the
motivation for a modification in behavior and
prolong delay of seeking emergency treat-
ment. Investigators studying this delay have
revealed that the greatest percentage of the
delay exists in the pre-hospital interval of the
incident: from the beginning of stroke symp-
toms to emergency department arrival !, The
main aspects associated with this delay are a
deficiency of patient and community aware-
ness of stroke signs and symptoms and ignor-

ing to seek emergency treatment !/,

Stroke is a preventable and curable illness
through the control of changeable risk factors
and the early discovering of stroke warning
signs correspondingly ?. General knowledge
regarding stroke improves correct awareness,
and enhance the performance of practices
implemented by individuals to prevent and
treat stroke. Awareness about risk factors of
stroke and warning signs, appropriate action
or immediate practices is essential in dealing
with a stroke. In addition, the correct attitude
towards stroke prevention can control both
mortality and morbidity among the public and
high risk groups ..
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Many previous studies have measured aware-
ness in public and hypertensive patients  re-
garding stroke, its symptoms andrisk  factors.
Some researchers have confirmed general in-
adequate knowledge of stroke risks and warn-
ing signs among participants " °. Other re-
searchers have demonstrated that knowledge
regarding stroke risk factors was inadequate
among individuals at higher risk for stroke
[10. 111 Therefore, proper risk  awareness is
an essential step for the modification of risk
related lifestyles. Therefore it was necessary
to study the knowledge and awareness level
among the high risk population such as hy-
pertensive concerning warning signs, and
changeable risk factors to prevent the event
or at least discover it early. The current study
aimed to identify stroke risk perception and
level of awareness of stroke among hyperten-

sive patients in Qassim region, Saudi Arabia.
Methodology

Study design

A descriptive cross-sectional study carried
out from December 2018 to March 2019
to  identify the stroke risk perception and
its awareness among hypertensive patients in

Qassim Region, Saudi Arabia.

Setting

The study was carried out in the hypertension
clinic in Buraidah Central Hospital, Qassim
region, KSA. It receives nearly one hundred
thousand and half clients previous year 2018,
approaching from different health regions of

Qassim [,

Sample

The participants included patients attending
hypertension clinic on selected days from De-
cember 2018 to March 2019. Patients under
the age of 18 years, non-Arabic speakers, or
health professional were excluded. The cal-
culation of sample size for stroke awareness
was based on the prevalence of hypertension
whereas considered a significant risk factor
for stroke. The sample size was estimated
ZP0-") Where

using Fisher’s formula: » = =—;

n is the sample size, Z is the statistic
corresponding to level of confidence, P is
expected prevalence and d is precision, for
estimating sample size in descriptive stud-
ies where hypertension prevalence was 15.1
% [ and number = 197 participants and 203

participants were recruited.
Data collection and Procedure

Close ended interview questionnaire was used
to collect data related to this study; it was
written in a simple Arabic language devel-
oped by researchers.; A literature review was
undertaken to uncover relevant items for the
questionnaire, it consisted of four sections:
first one; personal characteristics (age, sex,
occupation, marital status, education, etc.),
sources of information and previous medical
history (history of hypertension, hypercholes-
terolemia, diabetes, smoking, cardiac disease,
etc.). The second part of the questionnaire
assessed the patients’ awareness on stroke
risk factors and stroke signs awareness which
consists of 23 and 20 items addressing the risk

factors, non-risk factors, signs, and non-signs
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of stroke. The third part self-reported stroke
risk it used a six-response category scale with
one being “very unlikely” and six being “very
likely”. The awareness questionnaire was pre
tested by pilot study on 10 patients attending
the hypertension clinic of Buraidah Central
hospital to test the clarity of questions and
to estimate the time required for using the
tools. Permission to carry out the study was
obtained from the administrators of the hos-
pital and the head of Medical Education Re-
search Center (MERC). One point was given
for the correct answer and a zero was given
for the incorrect answer; the individual scores
were added to obtain a total score. The total
knowledge was considered satisfactory if the
percent score was 60% or more and unsatis-
factory if less than 60% !'*. Recruited patients
completed a 10—15 minutes questionnaire pri-
or to their consultation. The fourth part was
participant’s record to identify the body Mass
Index (BMI) and blood pressure (hyperten-
sion was classified as a blood pressure (BP)
reading of 140/90 mm Hg or higher), which
measured at participants’ arrival to the clinic.
Framingham Stroke Risk [FSR]; Stroke risk
was estimated for each patient based on the
adjusted FSR risk score is used to assess a
participant’s chance of having a stroke over
ten years ', the estimated nine risk factors:
age, gender, systolic blood pressure, diabetes,
antihypertensive treatment, prior heart dis-
ease, atrial fibrillation, current smoking, and
left ventricular hypertrophy. The FSR was
used to represent the participant’s actual risk

of stroke.

Statistical analyses

Data were analyzed using (Statistical Package
for the Social Sciences) SPSS version 20.0.
Findings were described as mean + standard
deviation (SD) for quantitative variables and
frequency (percentage) for qualitative vari-
ables. During the data analysis, one point for
each correct answer was assigned, and zero
for any other answer. Multiple linear regres-
sions model was conducted to evaluate the
association of relationship of the independent
variables to stroke risk factors and to identify
the factors influencing stroke risk and to ex-
amine the effect of each factor on the stroke
risk score. Test of normality was done (Kol-
mogorov-Smirnov). Statistical significance
was defined as p < 0.05.

Validity and Reliability

Examining the content validity of the study
tools was done by Sexperts by professors of
nursing at the College of Nursing. Examin-
ing reliability of the suggested tools was done
statistically by Cronbach’s alpha test whereas
0.864 was Cronbach’s alpha for awareness of
stroke risk factors and 0.921 was Cronbach’s

alpha for awareness of stroke signs %!,
Ethical Consideration:

The study was approved by the Regional Re-
search Ethics Committee (RREC) Qassim
region, KSA prior to the beginning of the
study. Aim of the study was clarified to the
respondents. Informed consent was obtained

from each. Respondents were informed that

Stroke Risk Perception And Its Awareness Among Hypertensive Patients In Qassim Region Saudi Arabia



Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

they had the right to reject participation and to
withdraw at any time. Confidentiality of data

was confirmed.
Results

Table 1 shows the personal characteristics of
the respondents, regarding age, it shows that
(n=94, 46.3%) were between 25 to 45 years
while (n=6, 3%) were above 65 years. The
participants’ average age was 41.83+12.51,
the gender analysis shows that (n=104, 51.2%))

of them were male and (n=125, 61.6%) were
married. The nationality of the participants
shows that (n=174, 85.7%) were Saudi and
(n=155, 76.4%) had enough income. Regard-
ing education, (n=105, 51.7%) of participants

reported to have higher education.

Regarding the source of information, figure
4 showed that (n=100, 49%), (n=87, 43%),

and (n=16, 8%) had information from family/

friends, social media and health practitioners.

Table 1: Number and percentage distribution of participants according to their

personal information

Number Percentage
Parameter [N=203] [%e]
Age:
20 9.9
Less than 25
25-44 94 46.3
45 - 64 83 40.9
More than 65 6 3.0
Mean of age: 41.83£12.51
Gender
Male 104 51.2
Female 99 48.8
Marital status
Single 55 27.1
Married 125 61.6
Divorced 18 8.9
Widowed 5 2.5
Nationality
Saudi 174 85.7
Non Saudi 29 14.3
Income
Enough 155 76.4
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Not enough 48 23.6
Client education

[lliterate 11 5.4

Primary 29 14.3

Secondary 58 28.6

Higher 105 51.7
Source of information

Health practitioners 16 8

Family/friends 100 49.3

Social media 87 429

Figure 1: Percentage distribution of partici-
pants according to their blood pressure and
Body Mass Index
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Figurel shows that (n=117, 57.6%) of partici-
pants suffered from elevated systolic blood
pressure with average 136.72+11.30 mmgh,
while in (n=49, 24.1%) of participants the di-
astolic blood pressure was high with average
89.57+6.43 Kg. Additionally, (n=106, 52.2%)
of Participants were obese and (n=51, 25.1%)
of them were morbidly obese. Normal BMI
is 18.5-24.9. Values of 25-29.9 are considered
overweight. Values of 30 or higher are consid-

ered obese.

Figure 2: Percentage distribution of partici-

pants according to their risk factors of stroke
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Figure 2 shows that all participants were
diagnosed with hypertension and (n=157,
77.3%) of them were obese. Regarding smok-
ing, it shows that (n=115, 56.7%) of the par-
ticipants smoked and (n=91, 44.8%) of them
were physically inactive and (n=45, 22.2%)
of them were eating an unhealthy diet. Addi-
tionally, (n=43, 21.9%) of participants were
diagnosed with heart diseases while (n=47,
23.2%) of them were diagnosed with high
cholesterol and (n=22, 10.8 %) had been di-

agnosed with atrial fibrillation.
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Table 2: Number and percentage distribution of participants according to their correct

knowledge of stroke risk factors

Number | Percentage
Stroke risk factors Knowledge

[N=203] [%o]
Hypertension 115 56.7
High cholesterol 99 48.8
Diabetes 87 42.9
Smoking 98 48.3
Overweight 81 39.9
Lack of exercise 96 473
Salty diet 52 25.6
History of stroke 77 379
History of neck vein disease 32 15.8
Heart disease 77 37.9
Alcohol 69 34.0

Non-stroke risk factors Knowledge

Trouble Sleeping 87 42.9
Hypoglycemia 106 52.2
Varicose veins 117 57.6
Iron deficiency 105 51.7
Low level of calcium in diet 105 51.7
Alzheimer disease or dementia 118 58.1
Lyme disease 115 56.7
Stress 95 46.8
Exposure to too much sun 116 57.1
Living close to power plant 87 42.9
Travel to foreign countries 126 62.1
Total mean of risk factor knowledge 10.73 £3.53

Regarding the correct knowledge of stroke
risk factors table 2 explains that the mean
of knowledge was 10.73 £3.53. High blood
pressure is the risk factor for stroke which
was correctly chosen by (n=115, 56.7%) of
the participants followed by high cholester-
ol (n=99, 48.8%), smoking (n=98, 48.3%),
lack of exercise (n=96, 47.3%) and diabetes
(n=87, 42.9%). History of neck vein disease

is the related risk factor which was least iden-

tified by the participants, there were only
(n=32, 15.8%) of them who correctly answer.
Regarding correct knowledge of non-stroke
risk factors, it explains that traveling is not
the risk factor for stroke that was correctly
chosen by (n=126, 62.1%) of the participants
followed by Alzheimer’s by (n=118, 58.1%).
Sleeping trouble was least identified by the
participants, there were only (n=87, 42.9%)

of them who correctly answered.
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Table 3: Number and percentage distribution of participants according to their correct

knowledge of warning signs of stroke

Number | Percentage
Stroke warning signs [N=203] [%o]
Double vision 86 42.4
Dizziness 93 45.8
Problems with speaking 84 41.4
Vomiting 32 15.8
Weakness or numbness of face 83 40.9
Weakness/numbness of one side of the body 104 51.2
Confusion 70 34.5
Severe headache 95 46.8
Loss of balance 86 42.4
Weakness or numbness of arm 69 34.0
Trouble with coordination 108 53.2
Non-stroke warning signs

Back pain 69 34.0
Difficulty breathing 68 33.5
Chest pain 60 29.6
Swollen ankles 86 42.4
Cold fingers /toes 86 42.4
Cough 114 56.2
Leg cramps 78 38.4
Neck pain 73 36.0

Total mean of stroke warning signs 9.276+2.99

Regarding correct knowledge of the warning
signs of stroke, table 3 shows that the mean of
knowledge was 9.276+2.99, trouble with co-
ordination is the warning sign for stroke which
was correctly chosen by (n=108, 53.2%) of
the participants followed by weakness or
numbness of one side of the body by (n=104,
51.2%) and severe headache by (n=95,
46.8%). Vomiting is the warning sign that was
least identified by the participants, there was
only (n=32, 15.8%) of them who correctly

answered. Regarding correct knowledge

of non-stroke warning signs, it describes that
cough is not the warning signs for stroke that
was correctly chosen by (n=114, 56.2%) of
the participants followed by swollen ankles
and cold fingers by (n=86, 42.2%). Chest pain
was least identified by the participants, there
were only (n=60, 29.6%) of them who cor-
rectly answered. Regarding total knowledge
of stroke, it shows that (n=164, 80.8%) of
participants had unsatisfactory knowledge of
stroke, while only (n=39, 19.2%) of them had

satisfactory knowledge of stroke.
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Figure 3: Percentage distribution of
participants according to their Self-Reported

Stroke Risk Scores
Self reported stroke
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Figure 3 states the self-reported stroke risk
of the participants. Whereas (n=66, 32.5%)
of them estimated their risk rate as average
stroke risk, (n=39, 19.2%) estimated their risk
as likely stroke risk and (n=4, 2%) estimated
their risk as very likely stroke risk.

Table 4 : Multiple linear regressions of knowledge and demographics on total risk scores

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 15.226 8.156 1.867 .063
Total knowledge
-.151 172 -.058 -.874 383
of stroke
Gender -1.561 1.836 -.058 -.850 .396
Age 332 .081 307 4.087 .000
Marital status 1.449 1.494 .071 970 333
Nationality 1.643 2.615 .042 628 531
Education -1.554 1.062 -.099 -1.464 145
Income 564 2.132 018 264 792
Self-rating 1.167 .689 A11 1.693 .092

a.Dependent Variable: total score of risk.

In the multiple regressions analysis, table 4
shows the effects of the independent variables
(total knowledge of stroke, gender, age, mari-
tal status, nationality, education, income and
self-rating) to total score of risk, the following
were found to be non-significant predictors;
total knowledge (p = 0.383) , gender (p =
0.396), education (p = 0.145), marital status
(p= 0.333), nationality (p= 0.531), income
(p= 0. 792) and self-rating (p= 0.092). Ad-
ditionally, it shows that the age only variable

that was found to be significant predictors (p<
0.001), that means that the greater the age in-

creased the risk of stroke.
Discussion

According to the data gathered, the person-
al communication sources were found as
the main source of information about stroke
(49.3%), followed by social media (42.9%)
and the least mentioned source was health
personnel (8%). This finding was congruent

with several recent studies done in numerous
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countries * '8, During the last decades, the
controlling of stroke risk factors such as arte-
rial hypertension, atrial fibrillation, and dia-
betes has rapid progress ["°). Despite this im-
provement, stroke incidence is still high; one
of the logical explanations could be the poor
information of stroke risk as explained in the
current study and in many studies around the
world as in China %, the United States '],
Greece 2 and the Gulf Cooperation Council

countries %3,

With regards to risk factors and incongru-
ent with the findings of previous studies, the
present study revealed that all participants
have hypertension which is known globally
as the most common risk factors for stroke.
Hypertension ranks in prevalence from 33.8%
in Brazil 24, 38.4% in Australia ! to 80.7%
in Eastern Europe °!. In addition, a large na-
tional study (n=1213) found that 63% of the
hypertensive patients in Saudi Arabia had un-
controlled blood pressure, which maximizing
the risk for stroke B!, According to Kaddumu-
kasa et al. ?7) increase awareness and peo-
ples’ recognition of appropriate information,
concerning stroke risk factors and warning
signs may help in preventing stroke morbid-
ity and fatality within exposed populations.
Stroke risk factors mostly reported were hy-
pertension (56.7%), high cholesterol (48.8%),
smoking (48.3%), lack of exercise (47.3%)
and overweight (39.9%). On the other hand,
salty diet was less identified than was expect-
ed (25.6%). These findings are inconsistent
with the previous studies which were carried

out in various nations; in Italy ?*], Canada **!

and Australia B, This discrepancy may be
due to the differences related to studies’ set-

ting and population.
Conclusion

The study revealed that most of the hyperten-
sive patients had unsatisfactory information
regarding risk factor and signs of stroke. This
study tested knowledge of stroke risk and
awareness of signs as a predictor for stroke
risk. Knowledge only was detected not to be
an associated predictor for stroke risk in this
study. Additionally, it was found that most of
the hypertensive patients had additional risk

factors of stroke as obesity and smoking.
Recommendations

Increase awareness among the population to
encourage primary prevention of hyperten-
sion should be the first concern by preventing
smoking, reducing salt consumption, encour-
age physical activity, healthy diet and healthy
lifestyles. Implementation of an educational
program to enhance awareness of patients
regarding their future risk of stroke and to
change their risk factors is necessary for KSA
especially to the older hypertensive patients

and those with poor blood pressure control.
Limitations

The major limitations of this study are be-
cause the study sample was non probability
sample, in a perspective of deficiency of man-
datory data to implement accurate recruiting.
The second limitation is that respondents

were recruited in the hospital, which could
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hinder the generalization of our findings to
the general population living across Qassim
region. Because the data were self-reported,
the response is subject to recall bias in addi-
tion to a small sample size which may not be

applicable to a larger population.
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Abstract

Background: Schistosomiasis categoried as water-based
diseases transmit by skin contact with the contaminated wa-
ter. Children at school age are the highly vulnerable victims
of the disease. The aims of the study was to measure the
schistosomiasis prevalence and determine the influence of
ecological and behavioral factors associated with the situa-
tion of the disease prevalence.

Methods: In this cross-sectional study the multi-stage cluster
random method was used to select a sample size of 1188 chil-
dren, aged six to18 years, from 16 villages located around the
agricultural schemes in the Shendi locality. The data were
collected using structured questionnaires, observation and
laboratory investigation for the urine samples of the selected
children. In addition, checklists lists were used to drive the
levels of knowledge about the schistosomiasis.

Results: The results showed 33.3% positive cases. Males re-
ported higher prevalence (35.1%) than females (27.5%), this
difference was associated with the dominant culture in the
area, that male responsible for providing family needs, and
they were more exposed to the disease incidence. The prev-
alence of schistosomiasis was highest (59.8%) among age
groups of 11-15 years. The bridges to cross over the irriga-
tion canals also was one of the important risk factors enhanc-
ing it spread in the area. A highly significant association was
found between the schitosomiasis prevalence, behavioral and
ecological factors.

Conclusion: The urinary schistosomiasis representing a pub-
lic health problem in the area. Environmental and
al factors were significantly associated with the prevalence
of the disease in the locality.

Keyword: Haematobium Schistosomiasis, Public health,
Infectious-disease, Water-based disease
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Introduction

Schistosomiasis also known as Bilharzia
caused by a group of helminths parasites (1)
The disease is transimitted by snail, its en-
demic in most rural areas and more spread
in tropical biomes and subtropical ecosys-
tems (2). Schistosomiasis is the most preva-
lence one of the water-based diseases group.
It is one of the greatest risks impair the pub-
lic health, specially in the rural agriculture
areas of developing countries for example
in sub-Saharan Africa where approxi-mately
200,000 deaths per year are associated with

the schistosomiasis prevalence(3).

Schistosomiasis is amongst the majorcause of
high morbidity in developing countries.The
diseases are considered the most common and
decrease the productivity of the affect humans
and incapacitating the livestock. Health-
related quality of life (HrQoL) total score
was significantly lower in villages with high
prevalence rate of S. haematobium (24.0%,
p,0.001) and within the lower socioeconomic
quartiles (22.0%, p,0.05). A greater effect was
seen in the psychosocial scales as matched to
the physical function scale. In villages with
the moderate prevalence, detection of any
parasite eggs in the urine was associated with
a significant 2.1% (p,0.05) reduction in total
score as reported by Terer CC, et al 2013 (5).
The schistosomasis endemic is limited in 78
counries (5) and may conservative increase
with particular agricultural activities. Recent
estimation reveals that, It has been anticipated

that, in 2013, there were approximately 261

million people — including about 240 million
cases in Africa — who required preventive
chemotherapy because they were at risk of
schistosome infection (6). In our study area,
Schistosomiasis expected to be increased due
to the historical presence of the disease in this
area and the establishment of the new invest-
ment agricultures schemes. Thus, the Schisto-
somiasis assessment could be one of the most
useful indicators to evaluate the public health
of the children. The aims of our study was
to measure the schistosomiasis prevalence
and determine the ecological and behavioral
factors associated with the schistosomiasis

prevalence,.

World Health Organization (WHO) reported
that in 2009 the global prevalence of schisto-
somiasis has some changed, and it has been
eliminated from many countries. However,
the cost of schistosomiasis still high, and it
contributes to co-morbidity with other health
problems, such as human immunodeficiency
virus (HIV), hepatitis, and malaria, in regions

where these diseases are endemic (7).

Schistosomiasis considered one of the glob-
ally, neglected tropical diseases (NTDs) (3),
although they are further most common dis-
eases among the poor people, especially in
rural area (7). Schistosomes is classified as
the second most common prevalent (NTDs)
helminths after the soil-transmitted helmin-
thiasis (hookworm) (8). Recent studies of the
schistosomiasis disease incidence show that
the occurrence of symptoms and the cost in

disability-adjusted life years is growing and
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abundant greater than it was formerly (4).
Therefore, it concludes that the Schistosomi-
asis are still a health problem in developing
countries, especially among the children in
rural area and villages located close to open-

water resources.

There are two core schistosome types that
cause infection to human in Africa they
are Schistosoma mansoni, causes intesti-
nal schistosomiasis infection, and Schis-
tosoma haematobium, which causes uro-
genital schistosomiasis. Schistosoma
intercalatum and Schistosoma guineensis are
rarely reported and have limited distribution

(3,10,11).

It was reported in 1996 that, around 500 to
600 million people were at risk of being in-
fected with the schistosomiasis largely in
rural areas, often as work-related disease.
Schistosomiasis primarily affects people who
are incapable to avoid touching with infested
water, either because of their occupation for
examples, agriculture and fishing, or due to
the lack of other reliable source of drinking
water, using infected water for bathing and
washing. As a result of a of immunocom-
promize and rigorous contact with contami-
nated water during playing or swimming,
young school children aged 10 to 17 years
are among the most vulnerable to the schis-
tosomiasis infection(12). WHO reported in
2004 that, schistosomiasis is found to be en-
demic in 76 countries and regions worldwide
(13). Schistosomiasis is a chronic, long last-

ing disease, leading to a burden of 3-3 mil-

lion cases worldwide disability-adjusted
life-years (DALYSs) (10,11). Researchs results
showed that wider distribution and usage of
praziquantel drug, improved drinking water
supply and sanitation status, result in slightly
decrease of Schistomosiasis prevelances(14).
African sub-Saharan region was reported for
93% (192 million) of the cases globally. Most
reported cases were subclinical symptomatic
infections, with mild complication such as

anemia and malnutrition(15).

Although 46 African countries reported schis-
tosomiasis active transmission, however Asia
account the more pathogenic type of disease.
There is growing difference between sub-Sa-
haran Africa and the rest of the world in terms

of transmission and control (16)

In Sudan, the prevalences of urinary Schisto-
somiasis were common in all the Nile banks
from Halefa to Nemoli village on the Suda-
nese. The disease spread to all the agricultural
development schemes which were inaugurat-
ed after the Gezira such as Managil, Rahad
and sugar cane schemes in Jinaid, NewHalfa,

Asalaya and Kinana (17).

A study was conducted in Elkriab primary
school, near ELslait irrigation scheme Sudan
to determine the prevalence rates and intensity
of infection with the schistosomiasis disease
among school pupils. The results displayed
that the prevalence of schistosomiasis in this
area was 28% of school children. The result
also showed that in 74% out of 97 children
infected with S. haematobium, the intensity

exceeded 500eggs/10 ml of urine (9).
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School-age children frequently have the
highest incidence and intensity of infection.
Amuta et al reported that, The age-related
prevalence showed (70.5%,) in the 11-15
year old children than those in 1-5 year
old group (44.9%,). A significant variance
was saw in the prevalence between the age
groups (P=0.014). Males were more infected

(60.6%,) than females (47.7%,). (18).

Schistosomiasis is found in poor sanitation
areas where humans are in contact with water
contaminated by human waste (urine, genital
tract excretions and faeces) as part of their
daily lives activities, during recreational or

professional activities (18).

The overall prevalence of urinary schistoso-
miasis, is high in the White Nile River basin,
Sudan, and is strictly associated with frequen-
cies of contactwith water, bathing, swimming,

and wading the stream (19) .

A study in Ethiopia, among the moderate-
risk community for urinary schistosomiasis,
revealed that; sex, father’s occupation and
living separately from parents were found to
be associated with the disease infection (20).
Knowledge, behavior and practices are key
factors in schistosomiasis prevalence. knowl-
edge about the schistosomiasis cause, trans-
mission, symptoms and prevention among the
rural population in Yemen was found to be in-
adequate, and that this could be a challenging
obstacle to the elimination of schistosomiasis

in these communities (21).

Altahir, 2009 (22) , revealed that knowledge,

attitude, was significantly improved, and also
reveals reduction of Schistosomiasis infection
after health education intervention. According
to World Health Organization (WHO) reports,
based on a study conducted by Balola and
Abdul Raheem, 2014 (23). In the study of
the schistosomiasis prevalence among school
children, in Khartoum state, knowledge of the
disease among the interviewed was, 57.1%
of the population had poor knowledge about
the symptoms of intestinal Schistosomiasis,
while 67.1% had poor knowledge about the
urinary Schistosomiasis complications, and
69.6% had poor knowledge about intestinal
disease complications. The same conclusions
also was determined in in Shendi locality by
Elawad, 2005 (24)

Ahmed, (2006) (11), reported that, occupa-
tion linked to water-contact activities such
as fishing, farming, bathing and laundering
show high exposure to the diseases. A study
conducted by (Eline and Henry,2006) to de-
termine the current status of schistosomiasis
infections in the Gazera — Managel Scheme
and the impact of the new irrigation system on
transmission in Sudan reported that the sig-
nificant risk factors were farming as the pa-
ternal occupation, living in houses built with
material other than red bricks, proximity to
a water canal, unavailability of water supply
and latrines , and past history of infection and
treatment (25).

Jember TH., 2014 in Southern Ethiopia, and
Altaher (2009) in his study about the epide-

miology of Schistosomiasis in Kordufan —Su-
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dan. He revealed high prevalence of S. hae-
matobium among males (22). Huang, 2005,
also reviewed that at an individual level,
sex, age, educational level and ethnicity are
all associated with different patterns of wa-
ter use and water contact behaviour thereby
affecting infection rates (27). Huang, 2005
also reported that, S. japonicum risk of infec-
tion is also influenced by the dominant local
environment, including both the distance of
house location from the snail-colonized water
sources, access to safe drinking water, and the

improvement of sanitation status.
Material and Methods

The main objective of this cross-sectional
study was to measure Schistosomiasis preva-
lence among school children in Shendi local-
ity and determine the factors associated with

the disease burden.

Sample size include 1188 school-age chil-
dren were randomly selected from the house-
hold. Multistage cluster random method was
followed to determine the units of the study
from their homes in the villages around agri-

cultural schems.

Below equation used to derive the sample

size:
N=272xPQ~+d2
N = the desired sample size.

Z = the standard normal deviate, usually set at

(1.96) or more simply at (2.0)

P = the proportion in the target population

estimated to have a particular characteristic, (it
there are no reasonable estimate, than use
50% or 0.50).

Q=10-P

d = the degree of accuracy desired, usually

set at 0.05 or occasionally at 0.02

The data were collected by the questionnaires
and laboratory investigations of urine. All the
study uints (school-age children) were intro-
duced for the study purposes and a written
consents taken before the data collection.The
collected data were processed, and analyzed
using the statistical package for sciences
(SPSS). Frequency, Cross tables, parcharge
and pie charge used to present the results. The
statistical analysis Qui-squier test was used to
examin the significant of association between
prevalence of schistosomiasis, their influenc-

ing factors and potential risk factors.
Results

Among the examined children, 33.3% were
found to be infected with haematobiums
Schistosomiasis (Figurel). The infection was

higher among males.
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Figure (1): Haematobium Schistosomiasis
Prevalence by gender among School Age
Children in Irrigated Schemes at Shendi
locality, Sudan

Nagative, 33.3

Table (1) shows that the level of knowledge
among the Children was poor. About 70.5%,
of the children did not know the causative
agents. Furthermore, most of the children
lacked knowledge about the effects of the
diseases, mode of transmission, asymptom
of schistosomiasis, predisposing factors, con-
trol, prevention measurement, treatment, and
factors enhancing the spread of the disease in
a percentage crosponding to; 88.5%, 83.4%,
89.7, 88. 7% , 92.2%, 89.1%, 87.2%, and
91.9% respectively.

Table (1): Level of knowledge about Schistosomiasis among the children at school age in

Shendi locality, Sudan

Children knowledge Good Acceptable Poor None
No. | % | No.| % | No.| % | No. | %
Causative agents 4 |103]160| 135 | 187 [15.7| 837 |70.5
Effects of Schistosomiasis 2 [02] 31| 2.6 | 104 | 88 | 1051 |88.5
Mode of transmission 7 106] 23 | 1.9 [ 167 |14.1] 991 |83.4
Symptom of Schistosomiasis 7 106 16 | 1.3 | 99 | 83 | 1066 | 89.7
Schistosomiasis predisposing factors 5 104 17 | 1.4 [ 112 ] 94 | 1054 |88.7
Schistosomiasis control measures 5 104] 16 | 1.3 | 72 | 6.1 | 1095]92.2
Prevention measurement 6 [05] 21 1.8 | 102 | 8.6 | 1059 | 89.1
Treatment 3 103 45 3.8 | 104 | 8.8 | 1036 | 87.2
Factor influence disease spread 1 |01] 14 | 1.2 | 81 | 6.8 1092|919

Table (2) shown that the prevalence of
Schistosomiasis was highest among the
children those, their families jobs related
contacting polluted water by (45.5%), fol-
lowed by farmers and the least prevalence

was among other jobs which did not associ-

ate contact with  water. A highly significant
association was found between occupation
and the prevalence of the schitosomiasis,
P-value (0.000)
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Table (2): The association between types of occupation for the family head and the

prevalence of schistosomiasis in Shendi locality

Urine Exam Results
Occupation Positive Negative Total | P-value
No. % No. %
Farmer 188 39.0% 294 61.0% 482
Employee 70 45.5% 84 54.5% 154 000
Others 138 25.0% 414 75.0% 552
Total 396 792 1,188

Table (3) shows that children aged 11-15 canals either for the purpose of playing or
years reported the highest prevalence among  help their families.

the other age groups. Most of them contact

Table (3): Age distribution for the prevalence of Schistosomiasis in

Shendi locality RiverNilestste Sudan

Urine Exam Results
Children age Positive Negative Total | P-value
No. % No. %
5-10 years 45 20.5% 174 79.5% 219
11-1Syears 276 38.9% 434 61.1% 710 000
16-20 years 75 29.0% 184 71.0% 259 '
Total 396 33.3% 792 66.7% 1188

Table (4) shows that children living with  compared to those living with only father
parents reported highest infection (34.7%)  (5.7%) or mother (16.1%).

Table (4): Association between the social status of the children and the prevalence of

Schistosomiasis in Shendi locality

Urine Exam Results
Children living status Positive Negative P-value
% No. % No.
Children living with parent 389 34.7% 733 65.3%
Children living with Father only 2 5.7% 33 94.3%
Children living with Mather only 5 16.1% 26 83.9% <0.000
Total 396 33.3% 792 66.7% '
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Figure (2) report that the incidence of the
disease increase among the children whom
still at school (35.5%) compared to the chil-
dren whom left the school (26.5%) this might
be linked to the nearest distances of the most

school from the contaminated water sources.

Positive Urine Exam Results

Negative Urine Exam Resuits

E00% TOL00% GOCK S0.00% 4000% 30.00% 20005 10.00% 0.00%

B Children left the school 8 Children in school

Figure (2): the

educational status of children and the preva-

Association between

lence of Schistosomiasis in Shendi locality,

Sudan

shown that distances

Table (5) the
between the bridge which used to cross-over
the canal was highly significant in the preva-
lence of schistosomiasis. Most of the near
bridges were poorly constructed by the vil-
lagers’ member, using local materials such
as stones and branches of trees, the children
contact with the channel’s water while using
these types of the bridges to crossover to the
other side of the canal, While the well-con-
structed one which used for crossover found
at far distances more than 100  meters
from the residential area of the children.
Regading the  exposure due to canal cross-
over the study revealed that the children
those use the good-constructed bridges were
found more protected (37.1%) from getting
infected compared to those who use the con-
ventional local constructed bridges (62.9%).

The distances between the well-constructed
bridge schools and village positions were
highly significantly associated with the schis-

tosomiasis P-value (0.000)

Table (5): Association from home to open water sources and the distance of the available

bridge compared with the prevalence of schistosomiasis in Shendi locality, Sudan

Urine Exam Results vs Urine Exam Results vs home
Distance from home to open . .
nearest available bridge to open water sources
water sources and available ”r : v :
bridge Positive Negative Positive Negative
No. % No. % No. % No. %
> f di f th
50 meters of distance of the 34 {405% | 50 |59.5%| 140 |38.9%| 220 |1.3cm
nearest bridge to cross the canals
50-100 meters of distance of the o o o
nearest bridge to cross the canals 215 146.9% | 243 153.1% ) 205 | 41.8% 285 58.2%
- .
100 meters of distance ofthe 11 17 15y gor | 499 | 77.206| 51 [15.1%| 287 | 84.9%
nearest bridge to cross the canals
Total 396 (33.3%) | 792 (66.7%) | 396 (33.3%) 792 (66.7%)
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Table (6) shown highly significant difference =~ water P-value (< 0.000). The more frequen-

was found between the rates of infection and  cies contact with the canal water, lead to in-
the frequencies of contact with the canal’s  crease infection among the children.
Table (6): Association between the frequencies of contact with open water sources and the

prevalence of Schistosomiasis in Shendi locality, Sudan

. Urine Exam Results
Frequencies of open water P-value
Positive Negative
contact No. % No. %
Do not contact open water 36 19.3% 151 80.7%
daily contact 106 31.7% 228 68.3%
weekly contact 138 38.3% 222 61.7%
monthly contact 68 30.2% 157 69.8%
Others period of contact 48 58.5% 34 41.5%
Total 396 78% 792 22% <0.000
Discussion:

The prevalence of schistosomiasis diseases
among the pupils seems to be increasing in
the River Nile state which might be due to in-
crease the number of investments in irrigated
agriculture schemes in the area. Altahir MN,
2009 revealed the same finding from his study
conducted among primary school children de-
termined that; the prevalence rate among the
pupils was found to be 37.5%. The high prev-
alence of schistosomiasis expects to burden
hard effects upon the student health and their
productivity levels (22).

The results in table (1) refelect that most of
children lacked knowledge about the effects
of the diseases, mode of transmission, asymp-
tom of schistosomiasis, predisposing factors,
control, prevention measurement, treatment,
and factors enhancing the spread of the dis-
ease.These results are going with the Elawadb
KH, 2005 mentioned (24). WHO, 2014 re-

ported (25), the same results about knowledge
of schistosomiasis, symptoms,and complica-
tions. This report also concluded that the dis-
ease prevalence in Khartoum was very high,
even though knowledge about the disease was
poor. The same conclusions also were deter-
mined by Jember TH, 2014 (26), and Huang
y, 2005 (27), but some results observed that
sometimes exposure was occurring not due to
poor or lack of knowledge only, but could be
linked with the lack of other safe or protected

alternatives.

The occupations of the family in Shendi were
enhancing the spread of schistosomiasis in-
fection. Contact with the open-water of the
irrigation channels is the main sources of the
disease infection. Table (2) results go with
what Afifi A, Ahmed AA, Sulieman Y, Peng-
sakul T, reported (2009) (11), that, occupation
related to water-contact activities such as fish-

ing, farming bathing and laundering showed
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high exposure to the diseases. The same re-
sults presented by (Eline and Henry, 2006)
reported that the significant risk factors were

farming as the paternal occupation (25).

The higher prevalence of the disease among
males compared to females in the area showed
in figure (1) may be associated with social
and cultural factors. This result is similar to
the results reported by (Tadesse, 2014) (28),
Altahir MN(22). reported 2009 and similar to
what Huang y, 2005, reported which showed
that males had high levels of both prevalence
and intensity (27).

As in Table (3) the distribution of the disease
by age was highly significant P-value (0.000).
(22) Altahir MN, 2009 reported similar re-
sults (22). Elawadb KH, 2005 (24), from his
study conducted among primary school chil-
dren also conducted that; the higher infesta-
tion was found among the 10-14 group, and
5-9 came next 28.9%, followed by the age
group greater than 15 years 26.1%. Similar
findings stated by Huang y, 2005 (27), Altahir
MN.,2009(22) and Tadesse, 2014 (28).

Table (4) shown that the social status of the
Children were highly significant P-value
(0.000) associated with the disease preva-
lence. When the child lives with one of the
parents, he/she knew that the care of the child
exclusively his responsible, while when he
lives with the parents, each depends on the

other to care about the child.

Figure (2) report that, educational status was

very significantly associated with the preva-

lence of the disease P-value (0.003)

Results in Table (5) & Table (6) were similar
and sometimes identical with what was re-
ported by Huang, 2005 (30), Elawad, 2005
and also goes with what reported by, (22) Al-
tahir MN., 2009 (22) and Tadesse, 2014 (28).

Conclusions

Prevalence of schistosomiasis is increasing
among the population in theShendi local-
ity. The prevalence of schistosomiasis was
highest among males and age group of 11-15
years. The gender variation in the prevalence
of schistosomiasis was associated with the
dominant culture in the area, that male re-
sponsible for providing family needs and they
were more exposed to the risk factors of the
disease incidence (e.g., contact with polluted
water).Lack of knowledge about the disease
among children and their families, living near
open water sources and the distance of bridge
from schools and houses was most influenc-
ing factors for the disease prevalence. We can
conclude that, ecological and behavioral fac-
tors are very significantly associated with the

schistosomiasis prevalence.

Institutions are recommended to support for
the local schitosomiasis control program and
raise awareness of the community in infest-
ed villages to improve their lifestyle and to
prevent the incidence of schitosomiasis. En-
vironmental factors manipulations need to
take top priority for the local schitosomiasis
control program such as building bridges and

provide other sanitation measures to prevent
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the contact with contaminated water.
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Abstract:

Background: Depression is the second most prevalent disor-
der seen by the doctors of the primary care. Early diagnosis
and proper management of this depression significantly re-
duce its adverse effects.

Aim: To determine the prevalence of major depressive
symptoms among patients with type II diabetes, compare the
prevalence between diabetic and non-diabetic patients and
determine the associated factors.

Methods: It is a cross-sectional study that was conducted in
Al Imam Mohammed Ibn Saud Islamic University medical
center in Riyadh, during the interval from November 2017
to January 2018. In which we used a patient health question-
naire-9 that was administered to randomly selected diabetic
and non-diabetic patients. This survey included 200 diabetic
type II and 241 non-diabetic participants who anonymously
completed the questionnaires. Data were analyzed using
SPSS-16 and chi-square test was used to assess the statistical
association.

Results: The percentage of major depression among diabet-
ics was 38.5%, whereas it was 26% among non-diabetic par-
ticipants with odds ratio of 1.7 (p = 0.007). The percentage of
diabetic females suffering from major depression was higher
(45%) than the percentage of diabetic males suffering from
depression (32%). Diabetic patients who were living alone
were more liable to have depression than those who were
living with their spouses (OR 2.97; p =0.001)

Conclusion: Over than one third of diabetics and one fourth
of non-diabetics were detected to have major depressive
symptoms. Diabetes type Il and being single are significantly
associated with the prevalence of depression.

Keywords: depression, Major depressive symptoms, type-11
diabetics.
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Introduction

Depression is the second most prevalent
chronic disorder seen by the doctors of the
primary care.?! In the United States, nearly
seventy five percent of individuals who re-
quire care for depression, go to the doctors of
primary care instead of mental health profes-
sionals. Persons who are suffering from major
depressive symptoms may develop impair-
ment of functional activities and this leads
to decrease their productivity power. There
is increase in their health care expenses and
they are more liable to suicide. Complaints
as sleep disruption, exhaustion and general
pain are the most prevalent presentations of
depressed patients seen by family physicians.
BIRecognizing depression among patients in
a primary care centers may be difficult issue
because patients, especially men, rarely talk
about their emotional problems. [ Therefore,
family physicians may be unsuccessful to
detect about 30 to 50% of patients suffering
from major depressive episodes. I ¢ Studies
have shown that early diagnosis and proper
management significantly reduce the adverse

effects of depression in most patients. !

Previously, it was proposed that there is a re-
lation between depression and the risk of dia-
betes. This relation has been confirmed in the
recent times by Eaton et al. ®and Kawakami
et al. ) whom studies confirmed elevation of
the incidence of type II diabetes in those pa-
tients who were suffering from the symptoms
of depression initially. Both studies suggest

that depression may occur before the onset

of type II diabetes and possibly has a role in
its occurrence. These studies confirmed that
major depressive symptoms may progress to
type II diabetes i.e. they have a major role in

its development.

The ability of the body to deal with excess car-
bohydrate may be impaired by the increased
release of counter-regulatory hormones that
occurs in depression, and this could increase
the risk type II diabetes development. Major
depressive symptoms may increase the risk
of evolving type II diabetes either through
changes in eating habits or physical activities

or due to the drugs used for their treatment. !

A well-established way to measure major
depression is by a survey which is usually
achieved by short, easily administered ques-
tionnaire that provides information and in-
sight on patients’ symptoms. The aim of this
study was to evaluate the prevalence of de-
pression in patients suffering from diabetes
type II as well as non-diabetic patients who

presented to the clinics of family physicians.
Patients And Methods

This is a cross sectional study that has been
approved by the Family Medicine Research
Committee and the IRB of Al-Imam Muham-
mad Ibn Saud Islamic University, in session
number 21, the number of this ethical approv-
al is 23-2019. It was performed during the
period of November 2017 - January 2018 at
the family medicine clinics of Al Imam Mo-
hammed Ibn Saud Islamic University medical

center in Riyadh. Confidentiality of the pa-
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tients was highly respected and therefore no
identifying marks were in the questionnaire.
An informed consent has been obtained from
each participating patient before sharing in
this study and their role in sharing by filling

the questionnaire has been explained to them.

A total of 441 adult subjects were chosen ran-
domly by using systematic random technique
by odd numbers of diabetic and non-diabetic
patient’s list. The American Diabetic Asso-
ciation criterion was used for the diagnosis of
Diabetes mellitus. [”

Participating patients were interviewed by
well-trained medical students after their ac-

ceptance to share in the study.

The first portion of the questionnaire con-
sisted of demographic data including (age,
gender, marital status, education level, is the
patient diabetic or not, and diabetes duration).
In the second part, Patient Health Question-
naire-9 was used for diagnosis of depressive
symptoms. The 9 items in this instrument are
based on the Diagnostic and Statistical Manu-
al of Mental Disorders Fourth Edition (DSM-
IV) diagnostic criteria. """ We used English
as well as Arabic versions of Patient Health
Questionnaire-9, which has been validated
and tested in primary care settings in Arab

countries. !

Each one of the 9 questions were scored from
0 to 3 which means (not at all) and (nearly ev-
ery day) respectively. So, PHQ-9 score ranges
0 to 27, which has been used as a measure

for the severity of disorder. We used the cut

points of 5 which means mild disorder, 10
which means moderate disorder, 15 which
means moderately severe disorder and 20
which means severe depression. They have
been used to assess the threshold of depres-
sion. Major depression is diagnosed when the
patient has a total score of 10 or more and so
it is an indication for the need to start treat-

ment. (3]

Data were entered and analyzed by Statisti-
cal Package for Social Sciences (SPSS) with
statistical significance at P value (<0.05) a
confidence level of 95%. Descriptive analy-
sis including frequencies, percentages of the
study variables were carried out. Chi-square
test was used to measure statistical associa-

tion.
Results

Among 441 patients, the ratio of male to fe-
male was 1:1.4 (41.5% Vs 58.5%) in non-
diabetics while it was 1:1 (50% Vs 50%) in

diabetics.

The total diabetic patients were 200 (45.4%)
with the mean age of 49.4 (SD 11.2) ranging
to 28 — 77 years, whereas the average age of
241 (54.6%) non-diabetic participants was
42.4 (SD 11.8) ranging 23-75 years. Further
characteristics of participants are revealed in
table 1
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Table 1: Demographic Information of study population

Characteristics Diabetic patients (n=200) | Non-Diabetic patients (n=241)
Age
Mean £SD 49.4+11.2 42.48+11.8
Marital status
Single 13 (6.5%) 42 (17.5%)
Married 156 (78%) 162 (67%)
Widow 24 (12%) 24 (10%)
Divorced 7 (3.5%) 13 (5.5%)
Education
Illiterate 60 (30%) 37 (15.4%)
Educated 140 (70%) 204 (84.6%)
Depression as per PHQ-9 77(38.5%) 63(26%)
score criteria

Out of 200 diabetic patients, 77 (38.5%) of 10 or higher), while 35.5% had minimal
screened positive for clinically signifi- depressive symptoms (PHQ -9 score less
cant depressive symptoms (PHQ-9 score than 10)as  revealed in table -2.

Table 2: Different levels of depressive disorder among diabetic patients,

as per PHQ-9 severity score

Provisional Diagnosis N (%)

Community normal

(PHQ-9 scores <5)
Mild depressive symptoms

(PHQ-9 scores 5 - <10)
Major depression, Moderate symptoms

(PHQ-9 scores 10 - 14)
Moderately severe Major depression

52 (26%)

71 (35.5%)

21 (10.5%)

40 (20%)
(PHQ-9 scores 15 - 19)
Severe Major depression
16 (8%)
(PHQ-9 scores >20)
Total 200 (100%)
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Of those who have significant depressive
symptoms, 21 (10.5%) had PHQ-9 scores be-
tween 10 and 14 (moderate depressive symp-
toms), 40 (20%) had scores between 15 and
19 (moderately severe major depression) and
16 (8%) had scores of 20 and above (severe

major depression) as shown in table 2.

Seventy-seven (38%) diabetic patients were
depressed as compared with 63 non-diabetic
patients (26%) p=0.007 and odds ratio 1.7

(95% C.I. 1.16 - 2.7). Most of diabetic fe-
males (45%) were suffering from depression
as compared to diabetic males (OR 1.7) but
this difference was not statistically significant
(p=0.059) (95% CI 0.94 — 3.22). Depression
was also significantly more common among
diabetic patients living alone as compared
to those diabetics who were living with their
spouses (52.9% Vs 33%); P=0.001, as shown
in table 3.

Table 3: Prevalence of depression among diabetics and non-diabetic patients and factors

related with depression among diabetic patients

Major Depression No Major
Characteristics OR P
(%) Depression
Participants (n=441)

Diabetics 77 (38.5%) 123 (61.5%) 176 0.007

Non-diabetics 63 (26%) 178 (74%)
Gender of diabetics(n=200)

Female 45 (45%) 55 (55%) 174 0.059

Male 32 (32%) 68 (68%)
Duration of diabetes in years (n=200)

>10 22 (40.75%) 32 (59.25%) 114 0.692

<10 55 (37.7%) 91 (62.3%)
Diabetic’s Age in years (n=167)

>40 48 (38.4%) 77 (61.6%) 133 0.439

<40 14 (33.3%) 28 (66.7%)
Diabetic’s Education(n=200)

Illiterate 24 (40%) 36 (60%) 109 0.775

Educated 53 (37.9%) 87 (62.1%)
Diabetic’s Spouse Company(n=167)

Living alone 18 (52.94%) 16 (47.06%) ’ 97 0.001

Living with a partner 44 (33%) 89 (67%)

Discussion

Depression is a common medical problem
that frequently coexists with Diabetes Melli-
tus (DM). ("1 Reports indicated that >25% of

patients with DM reached clinical criteria for
depression. *!Many explanations account for
this finding that have been integrated into 3
hypotheses. [' ' The first one is that the dis-

ease severity and different management mo-
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dalities represent a load on patients and affect
their normal daily life. The second one is that
the long-term duration of the disease and its
associated complications produce a chronic
continuous stress on the patient, which affects
the quality of his life. The third one is that DM
and depression are portions of a related group
of metabolic disorders. Individuals suffering
from depression have negligence of self-care,
which in result leads to low compliance with
receiving their diet and treatments. Diabetes
mellitus is an illness that needs significant
compliance to diet, medications and exercise
and these needs are potentially ignored by de-

pressed patients.

In this primary clinic-based study, we ob-
served a high risk of developing depression
individuals suffering from diabetes. The
prevalence rate of depression in those patients
was 38.5%, which is in accordance with oth-
er studies. '8 Study in a western region of
Saudi Arabia showed 34% prevalence of de-

pression among diabetic patients. 2%

The results of this study, in alignment with the
reported results by Keita [*!!, showed that the
prevalence of depression was higher among
women than men. It prevalence is two folds
higher in women than men. This statistic has
also been observed among women with Dia-
betes in this study but it was not statistically
significant (p-value =0.059). There are some
biological and socioeconomic factors that
clarify the reason of higher prevalence of de-
pression in the female group such as hormon-

al changes during pregnancy, postpartum and

premenopausal periods, Genetic vulnerability

and being dependent to others. (2!

The educational level is another factor which
is associated with the prevalence of depres-
sion; where it helps to protect against it. It
seems that educated people tend to use health
care services more than those who are illiter-
ate. 1 Education would help to lower their
trend to unhealthy behaviors such as smok-
ing, obesity and fewer tendencies to crime
committing. ? 24 The study performed by
Bjelland I et al ?*! showed that high level of
education is a protective agent against anxiety
and depression although in this study we did
not find any relation between depression and

the level of education (p-value=0.775).

The study conducted by Palizgir et al %! re-
vealed that younger individuals had higher
level of depression and anxiety than the older
ones. This is closely related to the amount of
the patients’ experience in coping with dif-
ferent situations such as their concerns about
their treatment procedure and the challenge of
diabetes. The influence of disease on physical
and psychological functioning and decreased
quality of life resulting from the disease are
the factors that increased the ratio of depres-
sion and anxiety among younger patients.*”!
A study conducted by Zhao et al.’® to inves-
tigate the relationship between the age and
depression and it showed that younger adults
were more likely to have adolescence-onset
diabetes and the prevalence of depression was
three folds higher than in the adolescences

without diabetes.
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But in this study, we have not found any sig-
nificant correlation between diabetic patient
age, duration of diabetes and the prevalence

of depression among them.

Another interesting finding is the higher prev-
alence of depression among patients who are
living alone in comparison with those living
with a partner (OR =2.97, P =0.001).

Conclusion

More than one third of diabetics and one
fourth of non-diabetics were found to have
major depressive symptoms. Diabetes type
IT and living alone is significantly associ-
ated with depression. These findings reflect
the importance of screening such patients for
depression and educational efforts directed to
medical team who treat patients with diabetes

mellitus type-II

The study recommends that early detection of
depression among diabetics. Prompt interven-
tion by treating depressed diabetic patients
would improve the overall outcome among

those patients.

Current evidence-based guidelines are re-
quired to be applied in order to guide practi-
tioners in the detection and treatment of de-

pression in diabetic patients.

Family physicians should work “hand in
hand” with the psychiatrist to improve detec-
tion and treatment of depression among dia-
betics and the population in general. Further
research should focus on the impact of de-

pression and how it impairs functioning, qual-

ity of life, the development and exacerbation

of diabetic complications.
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Abstract

Background & Aims: Arthritis is an inflammation infects
any joint of the body or tissues around that joint. As any
disease, arthritis has an effect on health-related quality of
life (HRQoL) in adult patients. Although many researches
showed how smoking can worse the condition of arthritis as
a disease, there is not a specific study investigated the effect
of smoking on HRQoL in adult patients of arthritis, which is
the goal of this study.

Methods: This study used a publicly open data source
from the 2017-Behavioral Risk Factor Surveillance System
(BREFSS) in the United States. It is a health survey using the
telephone in order to collect data from the United States resi-
dents. There were 450,013 participants in this survey. Differ-
ent descriptive, inferential, and predictive analysis methods
were used by the Statistical Analysis System (9.4 version) to
achieve the goal of this study. Results: There were 450,013
participants in 2017-BRFSS, 147,288 of them were adult pa-
tients of arthritis. 63,466 of these participants in BRFSS-2017
were current smokers. 13,542 of these smokers were adults
patients of arthritis.

Results: this study showed a statistically significant effect
of the association between arthritis and smoking on activ-
ity limitations, physical health problems, and mental health
problems.

Conclusion: Smoking has a great effect on health-related
quality of life (HRQOL) in adult patients of arthritis. Smok-
ing increased each of the activity limitations in adult patients
of arthritis by 164%, physical health problems by 34.75%,
mental health problems by 20.58% in adult patients of
arthritis.
Keywords:
Analysis.

Arthritis; Smoking; HRQoL; BRFSS; SAS

Introduction

Arthritis, in general, is an inflamma-
tion infects any joint of the body or tissues
around that joint. More than 100 kinds of
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arthritis can infect the human body. Some
of these kinds infect only joints while other
kinds can infect the immune system or other
internal organs of the human body. '

However, the most common types of arthri-
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tis in the United States include osteoarthritis,
rheumatoid arthritis, fibromyalgia, and gout.
Common symptoms of arthritis may include
pain, reduction in motion, stiffness, redness,

and swelling. [

According to the Centers for Disease Control
and Prevention (CDC) and Johns Hopkins Ar-
thritis Center, there were around 42.7 million
adult patients of arthritis in the United States
in 1995. B In 2015, this number increased to
be around 54.4 million adult patients of ar-
thritis in the United States. [ By 2020, the
expected number of adult patients of arthri-
tis in the United States would raise to be 59.4
million. B Thus, the total of adult patients
of arthritis in the United States increased by

around 16.7 million in 25 years.

Although many physicians and scientists be-
lieve certain genetics and environmental fac-
tors may lead or worsen several types of ar-
thritis, specific causes to cause or worsen a

specific type of arthritis remain unknown. %]

One of these environmental factors is smok-
ing. ¥ According to the World Health Or-
ganization (WHO) in 2017, smoking is ac-
countable for the death of more than 7 million
individuals per year. ! In addition, WHO stat-
ed that if the manner of smoking in the world
continues the same, by 2030 more than 8 mil-

lion people would die per year. [

Smoking can cause many diseases including;
heart diseases and lung cancer. Moreover, it
has the ability to damage many organs of the

human body. "] While some researchers stat-

ed that smoking is a fundamental risk factor
for certain types of arthritis, there are many
researchers found that smoking can worsen

arthritis conditions in many ways. %

Since that arthritis is an inflammation infects
any joint of the body or tissues around that
joint. According to Hosseinzadeh and his
team in 2016, smoking has the ability to in-
crease inflammation in the body by activat-
ing neutrophils (white blood cells) leading to
increased inflammation and then worsen the

condition of arthritis .

Health-related quality of life (HRQoL), in
general, means measuring the effect of a
specific disease, condition, or any other fac-
tors on the functions and health of the human
body. The goal of measuring HRQoL is to as-
sess patient’s health and life from the patient’s
perspective.’! Although there are many re-
searches showed how smoking can worse the
condition of arthritis as a disease, >%%12! there
is not a specific study yet investigated the ef-
fect of smoking on HRQoL in adult patients
of arthritis including activity limitations,
physical health problems, and mental health
problems, which is the purpose of this study.

Materials and Methods

Data source: This study used publicly open
data source from the 2017 Behavioral Risk
Factor Surveillance System (BRFSS) from
Centers for Disease Control and Preven-
tion (CDC) in order to investigate the effect
of smoking on health-related quality of life
(HRQoL) in adult patients of arthritis for both

genders.
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BREFSS data is the first national approach of
health surveys in using the telephone in or-
der to collect data from the United States resi-
dents in relation to their health and behaviors.
Population of this data used for this study
include adult patients of arthritis (18 — 65
years old), both genders as well as different
races form all the states of the United states.
(131 BRFSS is a source data that collects data
about different types of diseases as well as be-
havioral, and social factors that can affect the

quality of life in different patients.

Variables: This study based on two questions
as predictor variables and three questions as in-
dicator variables. Predictor variable questions
include; 1) having arthritis (HAVARTH3),
and 2) currently a smoker (SMOKDAY?2).
In contrast, HRQoL indicator variables ques-
tions include; 1) self-assessment of having
activity limitations (LMTJOIN3), 2) self-as-
sessment of having physical health problems
(PHYSHLTH) and, 3) self-assessment of hav-
ing mental health problems (MENTHLTH).

Statistical Analysis: Various descriptive,
inferential, and predictive analysis meth-
ods were used by the Statistical Analysis
System (SAS-9.4 version) to achieve the goal
of this study. After cleaning the data, differ-
ent methods of frequency distributions were
used to describe the variables of the study.
Then, by choosing the significance level to
be (P < 0.05), conducting inferential analy-
sis, by using Chi-Square test, to check the
association between these variables is the

most important step. Finally, by using a meth-

od of predictive analysis, logistic regressions,
relation among the variables of this study can
be confirmed and the differences percentage

can be calculated.
Results

There were 450,013 participants in 2017-Be-
havioral Risk Factor Surveillance System
(BRFSS), 147,288 of these participants were
adult patients of arthritis (18 years and older).
61,122 these patients are males and 82,736
are females. 63,466 of these participants in
BRFSS-2017 were current smokers. 13,542
of these smokers were adults patients of ar-
thritis (figure 1).

Figure 1: Distribution of adult patients
of arthritis

Adult Patients of Arthritis

160,000 147,288

140,000

120,000

100,000 82,736

80,000 61,122

60,000
40,000
20,000
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Moreover, there were 69,913 non-smokers
adult patients of arthritis with activity limita-
tion while smokers’ adult patients of arthri-
tis with activity limitation were 11,461 (table
1). Also, there were 120,235 non-smokers
adult patients of arthritis with physical health
problems while smokers’ adult patients of
arthritis with physical health problems were
12,931 (table 1). However, for mental health
problems, there were 32,660 non-smokers
adult patients of arthritis with mental health
problems while smokers’ adult patients of
arthritis with mental health problems were
8,231 (table 1).
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Table 1: Distribution of adult patients of arthritis by activity limitations, physical health
problems, and mental health problems

Distribution of adult patients of arthritis

Variables Non-smokers with arthritis | Smokers with arthritis

Male 31,371 6,612

Activity limitations Female 38,542 4,849
Total 69,913 11,461

Male 57,361 7,538

Physical health problems | Female 62,874 5393
Total 120,235 12,931

Male 11,724 4,821

Mental health problems Female 20,936 3,410
Total 32,660 8,231

Chi-Square test was used in this study to

examine the association between predictor

variables including arthritis and smoking and
indicator variables of HRQoL (table 2).

Table 2: P-value of Chi-Square test to examine the association between predictor
variables indicator variables

P-values of Chi-Square test

Indicator variables of HRQoL

Predictor variables

Arthritis Arthritis and Smoking

Activity limitations Male <0001 = .0001
vy Female <0001 <.0001
Male <0001 <0001

Physical health probl
ysical health problems = ° 12 <0001 <0001
Male <0001 <0001

Mental health probl
ental health problems —— Fe o <0001 <0001

Logistic regression was used in this study

to confirm the relation between predictor

variables including arthritis and smoking and
indicator variables of HRQoL (table 3)

Table 3: P-value and odds ratio of logistic regression to confirm the relation between
predictor variables and indicator variables and to calculate the differences percentage.

P-values and odds ratio of logistic regression

Predictor variable

Indicator variables of Arthritis Alone Arthritis and Smoking
HRQoL (Male and Female) (Male and Female)
Pr > chi-Sq OR Pr > chi-Sq OR
Activity limitations 0001. > 0.350 0001. > 0.924
Physical health problems | 0001.> 0.823 0001. > 1.109
Mental health problems | 0001.> 0.996 0001. > 1.201
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Also, by using logistic regression, odds ratio
(OR) can be taken to calculate the differences
percentage of the effect of arthritis alone and
arthritis with smoking on health-related qual-
ity of life (HRQoL) including activity limi-
tations, physical health problems, and mental
health problems. Differences percentage of
the effect can be calculated by the following

equation. ['*]

Percentage differences =
(VI-V2) / (V1+V2)/2)*100
While:

V1= Number of exposed cases.

V2 = Number of exposed non-cases.

Discussion

Measuring health-related quality of life
(HRQoL) for a specific population of a spe-
cific disease, factor, or even association
among these several conditions and factors
can give significant, reliable, sensitive, and
interpretable results as well as an overview of
these population life. Since there are many re-
searches showed how smoking can worse the
condition of arthritis as a disease and none one
of them have investigated the effect of smok-
ing on HRQoL in adult patients of arthritis,
the overall goal of this study is to investigate
that effect_based on measuring activity limi-
tations, physical health problems, and mental
health problems as HRQoL for adult patients
of arthritis.

In the survey of 2017-Behavioral Risk Fac-
tor Surveillance System (BRFSS), there were

450,013 participants. This survey was used in
this study as a source of data to accomplish
the goal of this study. In order to confirm the
effect of smoking on health-related quality
of life (HRQoL) on adult patients of arthri-
tis, this study performed different descriptive,
inferential, and predictive analysis methods
by the Statistical Analysis System (SAS-9.4

version).

In the descriptive analysis, there were450,013
participants and 147,288 of these participants
were adult patients of arthritis (18 years and
older). 61,122 of patients of arthritis are males
and 82,736 are females. 63,466 of these partic-
ipants in BRFSS-2017 were current smokers.
13,542 of these smokers were adults patients
of arthritis (figure 1). These 13,542 smokers
with arthritis are the main sample of this study
to examine the differences between them and
non-smokers with arthritis. Moreover, there
were 11,461 smokers’ adult patients of arthri-
tis with activity limitation, 12,931 smokers’
adult patients of arthritis with physical health
problems, and 8,231 smokers’ adult patients
of arthritis with mental health problems
(table 1).

To examine the associations between arthri-
tis and smoking on health-related quality of
life (HRQOL) including activity limitations,
physical health problems, and mental health
problems in adult patients of arthritis, infer-
ential analysis by using Chi-Square test with a
significance level of P < 0.05 were conducted.
Results of inferential analysis showed all of

p-values are < 0.0001 (table 2) concluding
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that there are significant associations between
arthritis and smoking with activity limita-
tions, physical health problems, and mental

health problems.

To confirm the hypothesis of this study, the re-
lationship between variables of the study must
be examined by predictive analysis. Logistic
regression was used as a predictive analysis
method to confirm the relation and extracting
the odds ratio (OR) in order to calculate the
differences percentage of the effect of arthri-
tis alone on HRQoL as well as the effect of
the association between arthritis and smoking
on HRQoL of adult patients of arthritis.

Results of predictive analysis showed all of
Pr > chi-Sq. is <0.0001 (table 3) concluding
that there are significant relations between ar-
thritis and smoking with activity limitations,
physical health problems, and mental health

problems.

However, to measure the differences per-
centage between the effect of arthritis alone
on HRQoL and the effect of the association
between arthritis and smoking on HRQoL
in adult patients of arthritis, odds ratio (OR)
must be extracted (table 3). Differences per-
centage of the effect can be calculated by the

following equation. !4

Percentage differences =
(VI-V2) / (V1+V2)/2)*100
While:

V1= Number of exposed cases.

V2 = Number of exposed non-cases.

Odds ratio (OR) of the activity limitations
for non-smokers adult patients of arthritis
is 0.350 while in the activity limitations for
smokers’ adult patients of arthritis is 0.924
(table 3). Meaning that smokers’ adult pa-
tients of arthritis have increased the activity
limitations by 164% more than non-smokers
adult patients of arthritis. Odds ratio (OR) of
physical health problems for non-smokers
adult patients of arthritis is 0.823 while in
physical health problems for smokers’ adult
patients of arthritis is 1.109 (table 3). Mean-
ing that smokers’ adult patients of arthritis
have increased physical health problems by
34.75% more than non-smokers adult patients
of arthritis. Odds ratio (OR) of mental health
problems for non-smokers adult patients of
arthritis is 0.996 while in mental health prob-
lems for smokers’ adult patients of arthritis is
1.201 (table 3). Meaning that smokers’ adult
patients of arthritis have increased mental
health problems by 20.58% more than non-

smokers adult patients of arthritis.

Conclusions

The overall goal of this study is to investigate
the effect of the effect smoking on health-re-
lated quality of life (HRQOL) including ac-
tivity limitations, physical health problems,
and mental health problems in adult patients
of arthritis. Data source of this study is 2017
Behavioral Risk Factor Surveillance System
(BRFSS) from Centers for Disease Control
and Prevention (CDC) in the United States.
The results of this study based on 147,288
adult patients of arthritis (18 years and older).
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13,542 of these patients were smokers. The
results of this study used different descriptive,
inferential, and predictive analysis methods
by the Statistical Analysis System (SAS-9.4
version). This study showed that smoking
can increase each of the activity limitations
in adult patients of arthritis by 164%, physi-
cal health problems by 34.75%, mental health
problems by 20.58%. Therefore, based on
these finding, smoking has a great ability to
worse health-related quality of life in adult pa-
tients of arthritis. However, even if this study
showed the effect of smoking on HRQoL in
adult patients of arthritis for both genders, as
a limitation of this study, the reason behind
that arthritis is more prevalent in female more

than males remains unknown.
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Abstract

Background and Aims: Use of over the counter (OTC)
medications in children is a common practice by parents in
developing countries. Specific doses for OTC medications
are required, according to a child’s age and weight. Parents’
awareness about the risk of OTC is essential, and it needs to
be raised to minimize OTC risk. This study aims to explore
Saudi parents’ knowledge, attitude and practice toward self-
medicating their children.

Methods: A cross-sectional survey was conducted among
Saudi parents aged 18-50 years, for over a period of 3
months, from May 2018 to August 2018. The total Saudi
parents participated in this study 481 from multiple cities in
Qassim region, Saudi Arabia.

Results: Synthetic medicines were predominantly admin-
istered by the parents to their children (86.1%), meanwhile
29.3% of the participants self-medicated their children more
than four times a year. The most common symptoms for tak-
ing OTC medication were fever (64.7%), and flu (50.3%).
With respect to parents’ actions, in cases where the child did
not improve with self-medication, 59.3 % of them attended
a hospital. The primary sources of medicine were adminis-
tered by the hospital (48.6%), and pharmacy (27.4%), with
paracetamol being the most frequently used (82.5%). Top
sources of information regarding medication for the parents
were the doctor (81.6%), pharmacist (45.9%) and internet
(26.4%).

Conclusion: There is generous use for OTC medication for
children by their parents in Qassim region, Saudi Arabia.
Most of the respondents were educated but their knowledge
about OTC is insufficient.
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Introduction

Children represent a large proportion of the
community in developing countries, and they
are prone to various diseases [1]. Minor ail-
ments are the most frequent episode during
childhood [2]. The first response by most
parents when children have any disease is
self-medication [3]. Moreover, the parents
prefer to treat common illnesses such as fe-
ver, cough and diarrhea without consulting a
physician either in developed or developing
countries [4]. Antipyretic, cough syrups and
decongestants are common to be used by par-

ents to treat their children [5].

The attitudes of parents towards some illness-
es might directing them to use OTC medicine.
Many studies showed that knowledge of par-
ents about fever is still inaccurate. In addition,
a large percentage of parents are unaware
about which medication can be given to their
child to control the pain or fever associated
with minor conditions. Some minor symp-
toms could be treated with OTC medications,
such as antipyretic, or with some herbal medi-
cation, without seeking pediatrician consulta-
tion [6].

The World Health Organization (WHO) has
defined self-medication as ‘the selection and
use of medicines by individuals to treat self-
recognized illnesses or symptoms’ [7]. Sev-
eral regulatory agencies carefully select OTC
medicines to promote safe and effective use
of medication for pediatric patients without
physician’s care. However, OTC medicines

may cause harm to child’s life, because some

interact with other medicines, supplements,
food and drinks, and others cause comorbidi-
ties in people with certain medical conditions
[8]. Parents might get advice by family mem-
ber, media, friends or other sources which
affect their responses toward the illness [6].
Most of the parents consider an illness of mild
nature when it that does not require physi-
cian’s care [9]. There are some advantages for
self-medication, such as convenience, saving
time for parents and cost effective, if it is used

in appropriate way for minor illnesses [10].

Parents may be unaware of indications, dos-
es, contraindications, and medication interac-
tions when they use OTC medicines for their
children [11]. Many studies have evaluated
the administration of OTC medicines by par-
ents to their children and have shown various
problems because parents do not have ad-
equate and proper knowledge about self-med-
ication [12, 13]. Also, several studies have
evidenced that the use of self-medication is
influenced by personal, organizational and
environmental factors [14, 15]. The objective
of this study is to explore the parents’ knowl-
edge, attitudes and practice toward self-medi-

cating their children.
Methods:

Study Design: A cross-sectional survey was
conducted among Saudi parents of 18—50 years
of age over a period of 3 months, from May
2018 to August 2018. The questionnaire was
previously designed, and validated to assess
parents’ knowledge, , attitudes and awareness
about OTC medication (12). We used Google
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forms for the questionnaire, and it was sent
via WhatsApp application. The questionnaire
was sent through twelve volunteers living in
different cities at Qassim region, to all their
phone contacts. The aim of this study beside
the importance of the data and its confiden-
tiality were explained to participants, who
subsequently provided informed consents in
Arabic language, prior to answering the ques-
tionnaire. The ethical approval for this study
was obtained from Prince Nourah Bint Abdul-
rahman University (IRB registration Number
is H -01-R-059).

The population Qassim region is approxi-
mately one million, of whom 81 % are Saudis,
and 19 % are non-Saudis. The capital city of
Qassim region is Buraidah and it comprises
about 50% of the total population of the re-
gion. the sample size calculated with an es-
timated absolute error to be 5% and a 95 %
confidence interval. The required sample size
is 384 using n=z2pq\d2. However, to guaran-
tee accuracy, and considering minor data loss
and non-response rates, the sample size was

increased to 481.

The questionnaire included three main sec-
tions. The first part asked for the parents’ de-
mographics data, such as age, gender, level of
education, the city of living in Qassim region,
and children number. The second part evalu-
ated the parents’ knowledge and practice to-
ward administration of OTC medicines to
their children, which consisted of nine ques-
tions. Moreover, it assessed the most frequent

used medicines, and the parents’ action if the

child’s health did not improve with self-medi-
cation. The third part explore the parents’ atti-
tude, and the reasons behind self-medication.
All questions were recorded, according to the

9% ¢

3 Likert 3-point scale, and “agree”, “neutral”,
and “disagree” were the answer options. There
are eight questions included for the practice of
self-medicating and the scale of 1 =Always to
3 = Never has been used. Total KAP scores
were calculated by summing up the Likert

scale responses for each category.

We used chi-square test on table to measure
the association between level of attitude and
socio demographic characteristics of partici-
pants with p-values which indicates whether
the association is statistically significant. We
used p-<0.05 as a cutoff point of significant

level for all statistical tests.
Ethical approval

The ethical approval for this study was ob-
tained from Prince Nourah Bint Abdulrah-
man University (IRB registration Number is
H -01-R-059). Informed consent was obtained
from parents before completing the question-

naire
Results:

A total of four-hundred eighty-one partici-
pants were recruited in this study, of which
280 (58.2%) were females, and 201 (41.8%)
were males. Among them, the age distribution
was as follows: 18 — 20 years old (2.3%), 21 —
25 years old (7.9%), 26 — 30 years old (15.6%),
31 — 35 years old (18.7%), 36 — 40 years old
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21.4%, 41 —45 years old 16.0%, 46 — 50 years
old 8.5%, and more than 50 years old 9.6%.
Furthermore, 56.1% were non-healthcare em-
ployees, 15.6% were healthcare employees,
and 28.3% were unemployed. Three-fourth
(75.7%) of the participants graduated from

Table 1: Socio-demographic characteristics

the University, of which 6.7% had postgradu-
ate education, while 12.9% finished tertiary
school, and (4.8%) finished less than tertiary
school. The description of socio-demographic

characteristics of participants is in Table 1.

N (%)
Study variables
(n=481)
Gender
Male 201 (41.8%)
Female 280 (58.2%)
Age group in years
18 — 20 years old 11 (2.3%)
21 —25 years old 38 (7.9%)

26 — 30 years old

75 (15.6%)

31 —35 years old

90 (18.7%)

36 — 40 years old

103 (21.4%)

41 — 45 years old 77 (16.0%)
46 — 50 years old 41 (8.5%)
> 50 years old 46 (9.6%)
Resident location
Buraidah 80 (16.6%)
Unayzah 184 (38.3%)
Arras 86 (17.9%)
Albadaya 62 (12.9%)
Al Khabra 38 (7.9%)
Others 31 (6.4%)
Occupation

Healthcare employee

75 (15.6%)

Non-healthcare employee

270 (56.1%)

Unemployed 136 (28.3%)
Educational level
Less than tertiary school 23 (4.8%)
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Tertiary school 62 (12.9%)
Graduate 364 (75.7%)
Postgraduate 32 (6.7%)

Number of children

One 85 (17.7%)
Two 98 (20.4%)
Three 73 (15.2%)
Four 89 (18.5%)

More than four

136 (28.3%)

Number (N), percentage (%)

Knowledge and practices of parents toward
OTC were summarized in Table 2. Most
of the participants (86.1%) predominantly
used synthetic medicines, while 13.9% used
herbal medication. Importantly, parents self-
medicated their children at different frequen-
cies during one-year period (29.3% of them
more than 4 times, 6% four times, 12.1%
three times, 15.8% twice, 10% one time, and
26.8% never did). Regarding parents’ actions,
if the child’s health did not improve with self-

medication, 59.3% of them attended the hos-
pital, 30.4% private clinic, 6.9% consulted
the community pharmacist, 2.5% searched
medication online, 0.6% cases sought advice
from friends and/or relatives, and 0.4% cases
continued with self-medication. Majority of
the parents (86.1%) used OTC medication
when child’s symptoms were mild, 13.9% in
the presence of moderate symptoms, and no
participant chose to use self-medication in se-

vere or critical conditions.

Table 2: Knowledge and practices of parents toward OTC

Study variables

N (%)
(n=481)

Type of treatment

Synthetic Medicine

414 (86.1%)

herbal treatment

67 (13.9%)

children in 1 year.

The frequency of self-medication by parents to their

Never 129 (26.8%)
One time 48 (10.0%)
Two times 76 (15.8%)

Three times

58 (12.1%)

Four times

29 (6.0%)

More than four times

141 (29.3%)
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Parent action if the child did not improve with self-medication

Go to hospital 285 (59.3%)
Go to a private clinic 146 (30.4%)
Consult community pharmacist 33 (6.9%)
Search internet 12 (2.5%)
Seek advice from friends and/or relatives 03 (0.6%)
Continue self-medication 02 (0.4%)

Parents usually used the medication in the following cases.

mild symptoms

414 (86.1%)

moderate symptoms

67 (13.9%)

Number (N), percentage (%)

The medicine providers varied as well, 48.6%
were provided by a hospital, 27.4% by a phar-
macy, 18.5% by a private clinic, while 3.3%
were received from friends and relatives.
The sources of medical information were the
doctor (84.6%), followed by the pharmacist
(45.9%), internet (26.4%), relatives (10.4%),
newspaper (9.6%), and friends (7.1%). The
most frequent OTC used by the parent were
antipyretics ( 82.5%), cough syrups (35.3%),

anti-allergy medication (27%), antiemetic
(12.9%), and antibiotics (12.3%) as revealed
fever (64.7%) was
most common symptoms in children treated
with OTC followed by flu (50.3%), diarrhea
(35.8%), vomiting (26.4%), and skin rash

(4.4%) as shown in figure 2. Moreover, Rea-

in figurel.However,

sons for parental self-medication to their chil-
dren stated in Table 3.

Table 3: Reasons for parental self-medication to their children

Statement Disagree Neutral Agree

N (%) N (%) N (%)
1.Waiting time on the clinic is too long 64 (13.3%) 97 (20.2%) | 320 (66.5%)
2.Consultation fees are too expensive 115 (23.9%) | 128 (26.6%) | 238 (49.5%)
3.The nearest clinic is too far away 185 (38.5%) | 151 (31.4%) | 145 (30.1%)
4.Bad attitude of healthcare workers 177 (36.8%) | 154 (32.0%) | 150 (31.2%)
5. Lack of sufficient health information from | 173 (36.0%) | 155 (32.2%) | 153 (31.8%)
the medical provider
6.1 am expert enough 119 (24.7%) | 185 (38.5%) | 177 (36.8%)
7.Awareness of side effect medication 44 (9.1%) 116 (24.1%) | 321 (66.7%)
8.Awareness about my children dis- 67 (13.9%) | 102 (21.2%) | 312 (64.9%)
ease from the symptoms

(%) Number (N), percentage
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The level of attitude toward medicine has
been calculated by adding all responses from
attitude questionnaires, “Reasons of parental
self-medication to their children” (Table 3).
For the ease of analysis, strongly disagree
and disagree has been merged and coded as
1, neutral has been coded as 2 and agree and
strongly agree has been merged and coded
as 3. Based on the analysis, the mean score
was 17.8, the minimum score was 8 and the
maximum score was 24. This result has been
recoded into two categories such as; 8 — 12 as
negative attitude with 32 (06.7%) and 13 - 24
as positive attitude with 449 (93.3%)).

We used chi-square test on table to measure
the association between level of attitude and
socio demographic characteristics of partici-
pants with p-values which indicates whether
the association is statistically significant. We
used p-<0.05 as a cutoff point of significant
level for all statistical tests. Based on analy-
sis, among socio demographic characteristics
that we included in the table, only resident
location found to be statistically significant
(p-0.044). Other demographical variables in-
cluded in the table shows negative association

in the level of attitude as shown in Table 4.

Table 4: Association between attitude toward medicine and socio demographic

characteristics of participants (n=481)

Positive ™44 Negative @32 P-value ®
Study variables
N (%) N (%)
Gender
Male 325 (72.4%) 30 (62.5%) 0.230
Female 124 (27.6%) 12 (37.5%)
Age group in years
<35 years old 200 (44.5%) 14 (43.8%) 0.930
> 35 years old 249 (55.5%) 18 (56.2%)
Resident location
Buraidah 80 (17.8%) 0
Unayzah 172 (38.3%) 12 (37.5%)
Arras 79 (17.6%) 07 (21.9%) 0.044 **
Albadaya 54 (12.0%) 08 (25.0%)
Al Khabra 34 (07.6%) 04 (12.5%)
Others 30 (06.7%) 01 (03.1%)
Occupation
Employed 325 (72.4%) 20 (62.5%) 0.230
Unemployed 124 (27.6%) 12 (37.5%)
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Educational level
Tertiary and below 79 (17.6%) 06 (18.8%) 0.869
Graduate and above 370 (82.4%) 26 (81.2%)
Number of children
. 1-3 240 (53.5%) 16 (50.0%) 0.705
. >3 209 (46.5%) 16 (50.0%)

P-value has been calculated using chi-square test. ** Significant at p<0.05 level®

Discussion

This study measured the parents’ knowledge,
attitude, and practices of administering OCT
medicines to their children, in Al-Qassim,
Kingdom of Saudi Arabia. Various published
articles unveiled that OTC medication has
been widely practiced by parents for their
children regardless of the side effect it might
cause. This practice should be carefully as-
sessed due to some contradiction that might
be encountered during the course such as;
child allergy to medicine, improper dosage,
wrong medicine, expired medicine and other

related drug complications [16].

Our study results show that most of the par-
ticipants were mothers with more than eighty
percent of the parents were college graduate
or above. Regarding knowledge and practices
of parents toward medication, synthetic medi-
cine was predominantly used by the parents to
their children with 86.1 %, and (29.3%) using
self-medication for their children more than
four times per year. The parents’ action, if the
child not improved in self-medication, more
than half of them will go to a hospital with
59.3 percent.

In Saudi Arabia, Eldalo et al. reported that
more than 95% of the parents used self-med-
ication to treat minor illness, of which 86.7%
used synthetic medicines. The most common
medicines used were paracetamol and anti-
biotics to treat symptoms like fever. The pri-
mary sources of medications were community
pharmacist, followed by the hospital, and pri-
vate clinics. He also reported that the health
information generally derived from the doc-
tors, pharmacist, and relatives. These findings
were congruent with our study results where
we also exemplified the same frequencies for
the following occasions such as the used of
medicine to treat children, most common dis-
ease as fever, paracetamol as frequently used
of medicine and doctor as the primary sources
of information. We only observed a difference
in the medicine provider, as our study indi-
cated hospital as the primary source, whereas
the Eldalo et al. identified pharmacy [12].

In Madinah, Saudi Arabia, it was reported that
63% of parents used medicine without medi-
cal prescription for common indications, such
as fever [17]. They also conveyed that anti-
pyretic and cough medicines were the most

commonly used medicines the parents used to
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treat their children’s symptoms. When com-
paring this report with our study, our results
showed a higher prevalence for self-medica-
tion, while it showed similar on common dis-
eases with a minor difference in most com-
mon diseases. A group of researchers from
Central, Saudi Arabia, evidenced that 51% of
the OTC consumables were antibiotics and
analgesics/antipyretics, the most sold medi-
cine to treat minor illness [18].They also in-
dicated that physicians and pharmacists were
the most common sources of health informa-
tion. Furthermore, their study of knowledge,
perception, and attitude characteristics toward
self-medication revealed that the majority of
the consumers had poor knowledge, while
more than 60% had a positive attitude, and
more than half of them had a negative per-
ception. In contrast to this study, our results
only illustrated parents’ knowledge, attitude,
and perception, whereas Central Region study
focused more on the consumers’ perspectives,
which could distinctively influence the study
outcome. In general, both studies exhibited
the same pattern of OTC consumption by

both consumers and parents.

Albsoul et al. reported that more than 90% of
the parents in Jordan believed OTC medica-
tion was effective and safe, and most of them
indicated that pharmacists were the source of
information. Albsoul et al. survey was deemed
the closest project results, as both indicated
more than 85 percent of the parents practiced
self-medication, and the most commonly used

of medicine and most common symptoms of
kids [19].

Eldalo et al. conducted a study on Sudanese
parents, which showed that 84% of them
used western medicine from private pharma-
cies and public hospitals for self-medication
[13]. They provided further details, such as
that 72.4% of the children did not have any
drug-related allergy, the most frequently used
medicines were antibiotics and paracetamol
to treat the most common symptoms, and
that doctor and pharmacist were the primary
sources of health information. Additionally,
they confirmed that parents tended to go to
the hospital if self-medication did not im-
prove the children’s condition. It also showed
a positive association between attitude and
parents’ education and occupation. Interna-
tional surveys indicated different points of
views about OTC and self-medication. For
example, in Spain, only 8.2% of the parents
administered OTC drugs for colds, analgesic
and antipyretics, the most commonly used

medications [20].

Just like any other study, this study has also
subjected to some limitations. First, the plu-
rality of the participants in this study were
mothers. Achievement of a 50:50 gender dis-
tribution of parents might not be possible as
the mothers usually taking care of children.
Second, we could not determine if parents’
economic status was contributing to self-
medication because the income data were
not collected. Lastly, adding more important
variables would be more beneficial especially
when studying the knowledge and practices

of parents toward self-medication.
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Conclusion

There is generous use for OTC medication for
children by their parents in Al Qassim region,
Saudi Arabia . Most of the respondents were
educated but their knowledge about OTC is
insufficient. the long waiting time in the hos-
pital is the main reason for parents to practice
self-medication for their children. Further ed-
ucation to parents is required to ensure prop-
er administration of medicine to their child,
principally emphasizing that the mishandling
of medication can aggravate child condition.
More importantly, continuous tips and advice
sharing about health improvement could im-
prove child health. Future studies should in-
vestigate this topic in more depth by conduct-
ing a study at the national level, and recruiting
parents from all over the country, where the
general population would determine the sub-
stantiality of the study outcome.
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Abstract

Platelets are the smallest anucleated cells, in the circulation.
Platelets are produced from the megakaryocytes in the bone
marrow. Platelets participates in maintaining vascular in-
tegrity and hemostasis. However, their role extends beyond
hemostasis to thrombosis, inflammation, immunity, wound
healing, cancer, and angiogenesis. The multifunctional roles
of platelets are achieved through the expression of diverse
adhesive and immune receptors, a wide array of bioactive
proteins stored in their granules, and the elaboration of mem-
brane lipid mediators upon activation. There is an obvious
involvement of platelets in inflammation, immunity, cancer,
and angiogenesis. Thus, the concept arises that platelets, at
the intersection of these conditions, are multifunctional cells.
A better understanding of the exact, as well as the diverse
roles and mechanisms of platelets in pathologic conditions is
a promising research area and may open a window for new
strategies and prevention methods of diseases.

Key words: Platelets, hemostasis, thrombosis, angiogenesis,
immunity, inflammation, cancer

Introduction

Platelets were first identified and observed
by Schultze in 1865 and Osler in 1874, and
Bizzozero discovered their role in hemostasis
in 1882 (1-3). However, the nature and other
functions of these small cells have been im-
portant areas for research and discussion for
the past several decades (3—6)Platelets are
small (2-4 um in diameter) anucleated discoid
cells in the circulation. Their production from
the cytoplasm of megakaryocytes in the bone

marrow (7), involves the role of thrombopoi-
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etin (a hormone produced by the liver and kid-
neys) (5,6,8)James Homer Wright described
how platelets formed from megakaryocytes
and entered the circulation. Subsequent clini-
cal and animal studies have enumerated a num-
ber of principles of platelet physiology: the
platelet count is constant in any one individual
but varies greatly between individuals; an in-
verse relationship exists between the platelet
count and platelet size; the body conserves the
mass, not the number, of platelets; and mega-

karyocyte number, size and ploidy vary in
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response to changing demands for platelets.
With the discovery of thrombopoietin (TPO
and lineage-specific transcription factors (9).
The lifespan of a platelet is 7-10 days. Plate-
lets normally circulate in their inactive state
with no interaction with the endothelium or
other cells. Platelets become activated if they
encounter vascular injury (damage, or at the
site of inflammation) to maintain hemostasis
and vascular integrity. Otherwise, they under-
go apoptosis at the end of their life cycle and
are removed by the spleen (6,7)a systematic
review of published randomized clinical trials
was conducted through extensive searches in
Medline, Embase and Current Contents from
1966 till 1996 as well as manual reviews of
28 journals. The methodological quality of all
trials was assessed by guidelines of the Co-
chrane Collaboration. Thirty-one trials were
included, only one of which had no serious
methodological flaws. The mean score of
parasitological examination was 4.8 out of a
possible 15. There was a considerable effect
in cure rate of treatment versus placebo (odds
9.3,95% CI 4.69-18.4.

The main role of platelets is associated with
hemostasis, primarily to form a platelet plug
to stop bleeding and to support blood coag-
ulation (10-12). However, this is not their
sole function as platelets are involved in, and
contribute to, wound healing, (13)inflam-
mation,(14)(15)immunity,(16,17) angiogen-
esis,(18) and cancer.(16,19)Platelets are the
cellular elements that are general to these
interrelated processes, indicating their role in

the pathophysiology of these conditions (11—

19). While the role of platelets in the patho-
physiology of thrombosis is well-established,
their contribution to the immune system, in-
flammatory pathways, angiogenesis, and can-
cer are yet to be clearly defined (17,20-25).
A better understanding of the exact, as well
as the diverse roles and mechanisms of plate-
let involvement in these conditions, will open
new strategies and prevention methods of
diseases. This short review summarizes the
role of platelets in inflammation, immunity,

angiogenesis, and cancer.

Structure of platelets

Circulating platelet is considered a feature-
less cell from the outside; with the open cana-
licular system (OCS) connecting the plate-
let’s membrane with the internal membrane
system. The OCS is a pathway to transport
platelets’ contents upon activation to their
surface. In activated platelets, the content of
the platelets’ granules fuse with the OCS, and
are released into the surrounding environment
(26,27). Platelets have other components such
as glycogen and organelles (like endoplas-
mic reticulum, lysosomes, mitochondria, and
dense tubular system) (26,28). The structure
of platelets is organized into three distinct
zones: the platelet plasma membrane, cyto-
skeleton, and granular structure (27,29,30).

Platelet plasma membrane

The membrane structure of any cell, includ-
ing platelets, is a standard bilayer composed

of proteins (glycoproteins [GPs]) and lipids
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(phospholipids and cholesterol). Phospholip-
1ds form the basic structure, while cholesterol
is distributed asymmetrically and arranged
throughout the phospholipids. Negatively
charged phospholipids (phosphatidylserine
and phosphatidylinositol) are retained in the
inner layer, and neutrally charged phospho-
lipids (phosphatidylcholine) in the outer layer
thus maintaining polar heads on both sides
of the membrane (i.e., towards the plasma
side and towards the cytoplasm). In addition,
various GPs are found on the surface of the
platelet including GPIb-IX-V complex, GPI-
IB-IIla, and/or GPIa-Ila, which are essential
for their appropriate and normal functioning
(7,31). The platelet membrane also contains
glycocalyx that provides a dock to transfer
proteins (such as fibrinogen) from blood to
platelets (7). Overall, the membrane structure
serves diverse functions in platelets, includ-
ing agonist stimulation, permeability, adhe-

sion, secretion, and aggregation (7,31).

Cytoskeletal zone

The cytoskeletal system supports the discoid
shape of platelets. It consists of spectrin pro-
tein (2000 molecules per platelet), actin fila-
ments (2 million molecules per platelet) and
microtubules. In resting platelets, spectrin is
an elongated protein strand interconnected by
actin filaments. Spectrin and actin filaments
support the platelet membrane, while micro-
tubules located under the spectrin protein, and

actin filaments, maintain platelet shape (7,29).

Granular zone

Platelets have three distinct cytoplasmic gran-
ules (alpha granules, dense granules, and ly-
sosomal granules) that store bioactive mol-
ecules (32,33). Alpha [a-] granules (50-80
per platelet) contain high molecular weight
factors (i.e., soluble and membrane-bound
proteins including adhesion molecules, coag-
ulation factor V, P-selectin, integrins, von Wil-
lebrand factor (VWF), platelet factor 4 (PF4:
CXCLA4), fibrinogen, fibronectin, vitronectin,
protein S, plasminogen activator inhibitor-1,
B-thromboglobulin, thrombospondin (TSP),
proteoglycans, multimerin, o2-plasmin in-
hibitor, al-protease inhibitor, C-1 inhibitor,
chemokines such as CXCL7, CXCL1, and
CXCLI (GROa), CCL5 (regulated upon ac-
tivation, normal T cell expressed and secreted
[RANTES]), CCL3 (MIP1a), platelet-derived
growth factor (PDGF), and transforming
growth factor beta (TGF-).(7,33) Dense [0-]
granules (3—8 per platelet) contain low mo-
lecular weight factors such as serotonin, ADP,
ATP, Ca?**, and histamine. Lysosomal [A]
granules contain glycohydrolases and prote-
ases such as cathepsin, acid phosphatase, col-
lagenase, and elastase (7,17,30,33,34).

Platelets and immunity

The main function of platelets is to limit
blood loss at the site of injured endothelium.
However, platelets also rapidly respond to the
invasion of microbial pathogens in the blood-
stream (34). The rapid response of platelets to

infections at the site of colonization and in-
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flammation not only maintains blood hemo-
stasis and vascular integrity, but also releases
chemokines to fight microbes; and trap and
engulf them, indicating an important role for
platelets in the immune response (35,36). This
role is achieved with the help of inflamma-
tory mediators released by activated platelets
(14,37,38). Platelets store and release bioac-
tive molecules (mediators and chemokines)
and express functional immunoreceptors that
modulate the immune system (17,24). Fur-
thermore, platelets communicate with and
modulate other cells to participate in innate
as well as adaptive immunity by expressing

receptors (36).

Innate immunity

Platelets exhibit diverse immunoreceptor at-
tributes and have antimicrobial properties by
interacting with viruses, bacteria, and fungi
(14,39,40). Platelets are activated when bound
to certain bacteria; this is mediated via direct
and indirect interactions between bacteria and
platelets. These interactions induce full re-
sponses of platelets (adhesion, degranulation,
shape change, and aggregation). Platelets
also participate in defense against microbial
products and the products of inflamed tissues.
The platelet-bacteria interaction is a complex
process mediated through diverse receptors
including complement receptors, such as Fc
gamma receptor type 2, pattern recognition
receptors, toll-like receptors (TLRs), and
GPIIb-IIIa and GPIb on platelets (41).

Platelets express TLRs that modulate the re-

lease of different cytokines from platelets
upon engaging with bacterial lipopolysac-
charide (42-44). The presence of TLRs on
platelets suggests direct engulfment of patho-
gens similar to leukocytes. TLRs also recog-
nize pathogen-associated molecular patterns
(PAMPs; i.e., lipids, lipoproteins, proteins, or
nucleic acids) that are derived primarily from
bacteria, viruses, fungi, or parasites (45,46).
PAMPs in various cellular compartments,
such as plasma membrane, endosomes, endo-
lysosomes, and lysosomes, can be recognized
by TLRs expressed by platelets (47).

TLRs initiate inflammation against microbial
products or the products of inflamed tissues.
TLRs are the primary sensors of infection
because they recognize conserved structures
in PAMPs. TLR2, TLR4, TLR6, TLR7, and
TLRY are shown to be expressed in human
platelets. TLR activation on platelets triggers
different biological responses,(43) leading to
the release of acute phase reactant tumor ne-
crosis factor-a (48) and interleukin-1(49,50).
Furthermore, platelets recognize different
isoforms of lipopolysaccharide, eliciting a
distinct response and release of specific che-

mokine and cytokine types (51).

Platelets also express various chemokine (CC
and CXC) and kinocidin receptors. These
have the ability to recognize signals from all
types of chemokines and kinocidins in the in-
fected area, eliciting a specific host defense
response. This ensures the rapid recruitment
and accumulation of platelets at the site of

infection (52,53). Furthermore, platelets not
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only have receptors to recognize chemokines
and kinocidins, but also release platelet micro-
bicidal proteins such as kinocidins (CXCLA4,
CXCL7, and CCLS), defensins (human f3
defensin 2), thymosin B4, and some deriva-
tives (thrombocidins and fibrinopeptide A or
B) (52,54). Moreover, platelets can modulate
and coordinate the actions of other cells; i.e.,
immune cells to release chemokines and ki-
nocidins including PF4 (CXCL4) and RAN-
TES (CCL5)(52).

RANTES, derived from activated platelets,
has an immune-modulator function and en-
hances the cytotoxic ability of T cells, as well
as the production of cytokines. The expression
of RANTES mRNA increases immunoglobu-
lin synthesis from cells upon the platelet-B
cell interaction. Other platelet products, such
as PF4, kill erythrocytes infected with para-
sites, suggesting that PF4 is anti-parasitic. In
addition, thrombocidins (chemokine-derived
peptides) have antibacterial and antifungal
properties, making platelets a player in innate
immunity. The contents of lysosomal gran-
ules in platelets, such as cathepsin, also break

down microbes, though non-specifically (55)
(56).

Platelets not only internalize pathogens (mi-
crobes and viruses), but also kill various inter-
nalized pathogens including bacterial species
(e.g., Escherichia coli and Staphylococcus
aureus) and viruses (e.g., human immuno-
deficiency virus) to promote their clearance
from the bloodstream and tissues (57,58).

The exact mechanism of the phagocytic role

of platelets in pathogen defense requires fur-
ther investigations. Platelets are also known
to fight microbes by generating and releasing
reactive oxygen species as part of their anti-
microbial role (59,60).

Platelets, as mentioned previously, modulate
other immune cells. Specifically, they regu-
late the maturation and activation of cells that
play crucial roles in innate immunity, such as
macrophages, neutrophils, and dendritic cells
(61,62). Indeed, platelets can interact with
neutrophils to form a neutrophil extracel-
lular trap (NET) (63,64). A NET can also be
formed by platelet-derived B-defensin, which
has a novel antibacterial activity. Activated
platelets surround and trap S. aureus and use
B-defensin 1 to force them into clusters, there-
by diminishing their growth. Neutrophils trap
bacteria using a NET comprised of the neutro-
phil nucleus and other intracellular contents
that ensnare and kill bacteria. NET formation
(NETosis) is an important mechanism of neu-
trophil killing, and inhibition of NETosis can

increase the development of infections (64).

Adaptive immunity

Mobilization of the adaptive immune re-
sponse is chiefly mediated by CD154. CD154
is a member of the tumor necrosis factor su-
perfamily, which significantly enhances the
presentation of antigens as well as the innate
immune response. Platelets express CD154
and, thereby, have a role in adaptive immu-
nity. This is achieved by platelets communi-
cating with B- and T-cells (65,66). Elzey et al.
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(2005) showed enhancement of B- and T-cells
in CD154 - mice mediated by CD154-derived
from platelets. Furthermore, platelet-derived
CD154 includes CD8+ T-cell responses and
is essential for IgG production in a murine
model. These emerging data suggest a role of
platelets in adaptive immunity (66). However,
their exact role and mechanism in adaptive
immunity is not well-established and needs

more research.

Platelets and inflammation

Platelets are highly responsive to agonists,
tissue injuries, and inflammation. It is sug-
gested that platelets initiate and propagate
the inflammatory response (35,67,68). The
involvement of platelet in inflammation is
proposed in inflammation; with data from lit-
erature suggest the effectiveness of antiplate-
let drugs in inflammatory conditions (69-72).
This role was recognized long ago, as dem-
onstrated by platelets’ involvement in athero-
sclerosis (73—75). Atherosclerosis is a chronic
inflammatory process involving a well-ob-
served interaction of platelets with leukocytes
and endothelium. This leads platelets to se-
crete inflammatory molecules that can alter
the proteolytic properties of endothelial cells.
Such a sequence promotes the migration and
adhesion of monocytes to the site, facilitating
the formation of atherosclerotic plaque (76).
This illustrates an important association be-

tween inflammation and atherogenesis.

Platelets contain, express, and release vari-

ous inflammatory mediators, mostly stored

in granules, mainly o-granules (33,77). Ex-
amples of these mediators include arachi-
donic acid metabolites, serotonin, adhesive
proteins (fibrinogen, vWF), cell growth fac-
tors (PDGF, TGF-a and -f, platelet-derived
angiogenesis factor, and basic fibroblast
growth factor), and other plasma proteins and
protease inhibitors. These mediators facilitate
the role of platelets in inflammation either by
adhesion to other cells via immunoreceptors,
or the release of chemokines. In addition,
platelets interact with many cells, including
leukocytes (lymphocytes, neutrophils, and
monocytes) dendritic cells, endothelial cells,

erythrocytes, and tumor cells (23,78).

The most abundant protein secreted from ac-
tivated platelet o—granules is PF4, a member
of the CXC chemokine family. PF4 is che-
motactic for neutrophils. In addition, PF4
contributes to atherosclerosis by accelerating
atherogenesis, resulting in vascular inflam-
mation. Even though, the retention of lipo-
proteins in the vascular wall is promoted by
PF4 and prevents the catabolism of low-den-
sity lipoproteins by hindering the interaction
between low-density lipoproteins and their
receptor, increasing the retention of low-den-
sity lipoproteins on the cell surface; (79,80)
PF4 also increases the release of neutrophil
granules and adhesion to endothelial cells.
This adhesion is facilitated by L-selectin re-
ceptor and leukocyte function-associated
molecule-1 (81). In addition, PF4 influences
monocytes, where it inhibits monocyte apop-
tosis, increases monocyte differentiation into

macrophages, and induces reactive oxygen
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species generation (54)
Platelets and cancer

Armand Trousseau observed an increased
risk of thrombotic “hypercoagulability” in
certain cancer patients that was accompanied
with hemostatic and platelet abnormalities
(82,83). He also identified a coagulant state in
his own blood before his death from pancre-
atic cancer, leading to the term “Trousseau’s
syndrome”. The molecular mechanism of
Trousseau’s syndrome was established in the
20" century following studies on tumor cell-
induced platelet activation, mainly platelet

aggregation (82,83).

The role of platelets in tumor cell prolifera-
tion has been demonstrated in animal studies
(84-86). Their contribution to metastasis and
angiogenesis in various types of tumors, such
as colon, breast, lung, ovarian carcinomas,
and melanoma, is well-recognized (87,88).
The obvious connection between platelets
and tumor angiogenesis and growth predicts
their potential impact on malignancies (89).
Platelets form complex bidirectional interac-
tions with tumor cells, leading to the patho-
genesis of malignancies (84). In addition, sur-
face molecules, proteins, and platelet lipids
contribute to the progression of inflammation
in cancer, and cancer itself (90-92). Indeed,
tumor cells express a variety of membrane re-
ceptors that bind directly to platelets (85,86).

Platelets contribute to the pathophysiology of
cancer in terms of the increase and progres-

sion of tumor growth, and offer physical and

mechanical support for tumor cells to escape
the immune system and move to second-
ary organs (84). This is achieved by platelet-
tumor cell aggregates that mask cancer cells
and allow cancer metastasis. Research in this
area led to the identification of a wide range
of platelet receptors from the a-granules that
are involved in malignancy, including cancer
cells binding to P-selectin on platelet surface.
P- selectin is transported from the a-granule
to the surface of activated platelets (93). In P-
selectin-deficient mice, tumor growth was re-
duced in colon carcinoma and melanoma cells
(94,95).

Other platelet membrane receptors are in-
volved in cancer metastasis, further support-
ing the importance of platelets in cancer de-
velopment (84). This is clearly demonstrated
with GPIb-IX-V that has a role in platelet
adhesion with injured endothelium. GPIb-IX
-V-deficient mice have a 15-fold reduction in
melanoma cell metastasis (96). Other mem-
brane receptors, such as GPVI(97) and GPI-
Ib-11Ia,(98-100) are also involved in cancer

pathophysiology.

PDGF have been shown to be rich and play
a role in tumor environment, this role is
achieved by autocrine stimulation of the can-
cer cell, and by the effect on the tumor’s in-
terstitial pressure (101,102). PDGF is also ex-
pressed by tumor and stromal cells, and drives
their carcinogenesis and tumor progression.
Targeting PDGF had shown effectiveness on
tumors’ environment interstitial pressure and

augments the effect of chemotherapy in ex-
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perimental models (103). In addition, prom-
ising results have been found when PDGF
signaling was blocked in inhibiting tumor
growth in ovarian cancer (104,105), prostate

cancer (106), and gliomas cell lines (107).

As platelets contribute to tumor growth and
environment, antiplatelet drugs have shown
a potential therapeutic strategy as antican-
cer drugs. Antiplatelet drugs reduce tumor
growth, cancer metastasis and angiogenesis

in many conditions (108).

Platelets and angiogenesis

Angiogenesis broadly refers to the formation
of new blood vessels. This process occurs in
physiological (e.g., wound healing, menstrual
cycle, and embryonic development) and path-
ological (e.g., diabetic retinopathy, rheuma-
toid arthritis, and all types of malignancies)
condition (109). Angiogenesis is essential for
vascular development and organ growth,(110)
and has been linked to tumor formation and
prognosis because the newly formed vessels
feed the tumor mass by providing it with oxy-

gen and nutrition.

Tumor growth is an angiogenesis-dependent
process (109), where platelets contribute to
the regulation, modulation, and control of an-
giogenesis through several pathways, (111)
as well as in atherosclerotic plaque formation
(79). Activated platelets, at the site of an ath-
erosclerotic lesion, release modulators to re-
cruit endothelial progenitors and monocytes
to promote angiogenesis (79). Platelets are

rich sources of angiogenesis modulators, but

their exact role is not fully elucidated (111).
The wide array of pro- and anti-angiogenic
factors stored in platelets participate directly
and indirectly in physiological and pathologi-

cal angiogenesis, and tumor growth (109,111).

Platelets are involved in promoting angio-
genesis in diverse conditions (80,112,113)
including cancer (96,114). Platelets contain
pro-angiogenic (activators including vascular
endothelial growth factor (VEGF), PDGF, and
fibroblast growth factor-2, and matrix metal-
lopeptidase-9) and anti-angiogenic (inhibitors
such as endostatin, TSP-1, PF4, plasminogen
activation inhibitor-1, and TGF-f) proteins
(111). These factors are organized in plate-
lets and megakaryocytes in distinct a-granule
populations. These pro- and anti-angiogenic
factors are released selectively from platelets
in response to different stimuli. This suggests
potential clinical implications to target the re-
lease of specific factors. Therefore, the role of
platelets in controlling angiogenic switches
may be defined by the activation of specific

cell surface receptors (109).

The role of platelets in regulating angiogen-
esis has been clearly shown from studies of
tumor angiogenesis. VEGF is found abun-
dantly in platelet a-granules. It plays a role in
endothelial cell proliferation, migration, and
tube formation. VEGF released from platelets
is increased in the serum of cancer patients
and has been associated with the prognosis
of several cancers. Importantly, inhibition of
VEGEF is associated with a reduction in tumor
growth (90).

The Mighty Role Of Platelets In Immunity, Inflammation, Cancer And Angiogenesis



Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

Another example of a pro-angiogenic factor
in platelets is platelet-derived endothelial cell
growth factor (PD-ECGF). PD-ECGF is an
important angiogenic growth factor and its
presence indicates a poor prognosis (91). Both
VEGEF and PD-ECGF have shown to augment
neovascularization in diabetic retinopathy
(91,92,115). The release of angiogenic mol-
ecules from platelets is agonist dependent.
A study of the angiogenic effect of platelets
on human umbilical vein endothelial cells
showed that ADP activated platelet stimulate
the release of VEGF but not endostatin, and
this promoted the migration of human umbili-
cal vein endothelial cells and the formation of
capillary structures. In contrast, TxA2 stimu-
lated the release of endostatin but not VEGF
from platelets, which inhibited cell migration

and capillary-like tube formation (111).
Conclusions

Platelets exert a role not only in hemostasis
and thrombosis, but also in other conditions.
There is an obvious involvement of platelets
in inflammation, immunity, cancer, and angio-
genesis. Thus, the concept that platelets are
at the intersection of these conditions makes
them a multifunction cell. Achieving a better
understanding of the exact as well as diverse
roles and mechanisms of platelet involvement
in these conditions is a promising research
area and will open a window for new strate-

gies and prevention methods of diseases.
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Abstract

Background & Aims: Mental health and quality of life are
commonly affected in patients with thalassemia and their
caregivers. This review aims to synthesize the available evi-
dence and to assess the prevalence of depression and anxiety
in patients with thalassemia and their caregivers. This review
also examines the bidirectional relationship between thalas-
semia and depression and anxiety and its impact on the qual-
ity of life of patients and their caregivers.

Methods: Five electronic databases were searched [PsychIn-
fo, PubMed, Medline, Google Scholar, and EMBASE ]| and
also other sources. This search combined different terms of
mental health and quality of life of patients with thalassemia
and caregivers. The search went up until January 2019
Results: Forty articles are included in this review. The
studies showed a high prevalence of mental illnesses, par-
ticularly depression and anxiety, among patients with thalas-
semia and their caregivers. Many factors have been found
that impacts the quality of life of patients with thalassemia
and their caregivers, including thalassemia, its related-com-
plications, medical treatment and, psychological distress, and
comorbid mental illness. Although all the studies that looked
at comorbid mental illness and thalassemia recommended
adding a psychological treatment, only three studies did in-
vestigate this and had shown some benefits

Conclusion: Thalassemia should be addressed as an illness
with biopsychosocial components and should be treated as
such. More studies are needed to assess the effectiveness of
different psychological interventions for patients with thalas-
semia and their caregivers. Also, two new psychotherapies
are mentioned and discussed as they address the psychologi-
cal needs of patients and their caregivers.

Keywords:

Thalassemia, Depression, Anxiety, Therapy, Quality of life
Caregivers
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Introduction

Thalassemia is an Inherited hemoglobin dis-
order, and it is common in the Middle East,
Mediterranean regions, and South and South-
east Asia [1]. According to the WHO, he-
moglobin disorders are common in 71% of
countries and affecting around 89% of births.
50,000-100,000 children with thalassemia
major die each year in low and middle-in-

come countries [2].

Thalassemia is a chronic medical disorder
that impacts not only the patient but also the
whole family. It impacts their mental health
and their quality of life [3,4]

A new study that came out on Nov 2018 again
showed that psychosocial issues are com-
mon among children with thalassemia [5].
The prevalence of psychological problems in
patients with thalassemia is around 43% [6].
Mental illness, particularly depression, is the
leading cause of disability worldwide [2]. In
low-middle income countries, around 76-85%
and around 35-50% in high-income countries
of people with mental disorders receive no

treatment for their disorder [2].

Different guidelines and reviews have been
written on the management and treatment of
Thalassemia. However, they tend to cover the

biological aspects of this disorder.

Not until 2014 that the Thalassemia Interna-
tional Federation (TIF) did add a chapter on
psychological support on the 3rd edition of

guidelines for the management of transfusion-

dependent thalassemia 2014. Psychological
support is important for patients with thalas-
semia, regardless of it being transfusion-de-

pendent or transfusion independent.

In this article, we will review the prevalence
and impact of comorbidity between thalas-
semia and depression and anxiety and also
the quality of life of patients with thalassemia
and their caregivers and how to improve the
care provided to them. Finally, it will propose

methods for addressing areas of uncertainty.
Methods

Five electronic databases were searched
[Psychlnfo, PubMed, Medline, Google
Scholar, and EMBASE ] and also other sourc-
es. This search combined different terms of
mental health and quality of life of patients

with thalassemia and caregivers.

The search went up until January 2019 using

psy-
chiatric disorder”, psychosocial impact or

2 (13

the following terms “mental illness”,

2 (13 2 (13

aspect”, “depression,” “anxiety,” “psycho-

2 <¢

therapy,” “psychological,” “quality of life”,
“caregivers,” or “parents” AND “thalas-

semia”.

Initially, 52 studies have been identified, and
after screening 40 studies have been included
in this review. Twelve studies were excluded
because of duplications and meeting exclu-

sion criteria. Figure 1
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PRISMA MODEL

:

Records excluded by title

Inclusion criteria:
All thalassemia subtypes are included
Articles included are those written in English

only.

Exclusion Criteria:

- Non-English written articles.

- Studies that did not address the search
keywords.

- Review articles, editorials, and book

chapters.
1-Thalassemia and Depression:

The relationship between thalassemia and de-
pression had been proven in many studies [7-
25]. Different scales have been used to assess
depression. See Table 1

Depression is the most common psychologi-
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cal health disorder among patient with thal-
assemia and their caregivers. [11,18,26],
Prevalence of depression in children with
thalassemia ranges from 19.8% to 62% and
around 10.3-35% in adults with thalassemia
[16, 17,18, 20,21,26,27]

This wide range in prevalence depends on dif-
ferent factors, for example, the power of the
study; the time and place it was conducted.
The relationship between depression and thal-
assemia is bidirectional [26]. Depression did
affect the physical and mental health of the
children with Beta-thalassemia Major. De-
pressed children with thalassemia had more
fatigue, pain, discomfort, and more sleep dis-
turbance. [26,28]
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Table 1
Author Number Thalassmia Scale used Country
Ahmad Ghanizadeh et al | 110 children | Thalassemia | Kiddie-SADS - Life- Iran
Major time Version (K-
(2006) SADS-PL)
Burcu Cakaloz, et al 20 children | Thalassemia | The child behavior Turkey
major check-list
(2009) (CBCL)
Semi-structured
interview with a
clinician according to
DSMIV
Brigitte Khoury et al 80 Adults | Beta-Thalas- | The Beck Depression | Lebanon
semia Major Inventory (BDI)
(2012) and
Intermedia
Akbar Shafiee et al 56 children | Beta-Thalas- | Beck’s Depression Iran
semia Major Inventory
(2014)
(BDI)
Aghbabak Maheri etal | 389 Adults | Beta-Thalas- | The hospital anxiety Iran
semia Major | and depression scale
(2018)
The Multidimension-
al Scale of Perceived
Social Support
Krupa Patel et al 10,046 Beta-Thalas- | USED Clinical Clas- United
Adults semia Major | sifications Software States
(2018) (CCS) to utilized the
discharge data from
the National Inpa-
tient Sample (NIS).
Risk factors tosplenomegaly, and heart failure [14,18].

Different factors could lead patients with thal-
assemia to develop depression, either in their
childhood and /or adulthood. These factors
include: hospitalization and blood transfu-
sion frequency, the separation from the par-
ents and peers, and disease-related complica-
tions, such as facial dysmorphisms, skeletal

anomalies, gallstones, delayed puberty, hepa-

Hypercholesterolemia

Hypercholesterolemia is an independent risk
factor for depression [29]. Patients with thal-
assemia trait have low levels of total choles-
terol and LDL-cholesterol [30]. This is one
possible mechanism to understand their in-

creased risk of developing depression.
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Ferritin level and type of iron chelation

therapy

Although the serum ferritin level and type of
iron chelation therapy had been thought of as
possible factors affecting psychological disor-
ders in patients with beta-thalassemia major.
Two studies [17,22] had shown that the type
of iron chelation therapy, blood transfusion
interval, and ferritin levels had no significant
impact on the patient’s level of depression or

anxiety.
Level of education

Depressed adults with beta-thalassemia ma-
jor were less likely to have a university de-
gree compared to non-depressed adults with
beta-thalassemia [17]. The opposite was also
correct, meaning that adults with beta-thal-
assemia without a high school diploma had
higher depressive scores in comparison to
those with a high school diploma [17]. This
could be because of different factors, for ex-
ample, people with higher education tend to
have a better socioeconomic status, they are
more likely to understand their illness, thal-
assemia, and thus cope better with it. They
also might be more resourceful, socially, and
financially. All of these factors could be pro-

tective against depression.
Age

Three studies [7,32,33] found that adolescents
with thalassemia experience fewer depressive
symptoms compared to younger children and
thus had higher health-related quality of life

scores than younger children. This could be
a reflection of their ability to adjust and cope

with the demands of the disease.
Gender

Six studies [11, 18,19,21,25,34] have looked
at the relationship between the gender of
the patient with thalassemia and mental ill-
ness. Even though there is no difference in
the overall prevalence of mental disorders
among males and females. Different mental
disorders, however, affects females more than
males and vice versa. Females are more like-
ly to have depression and anxiety disorders.
Males, on the other hand, are more likely to
have a comorbid substance use disorder and

disruptive behavioral disorders.
Maladaptive cognitive styles

Adults with thalassemia major use verity of
maladaptive coping styles. They tend to use
escape-avoidance thinking and behavior, and
their self-image was found to be low [31].
These coping styles led patients with thalas-
semia to feel helplessness and hopelessness

and eventually depressed.
Factors to help cope with depression

Different factors have been found of help to
patients with thalassemia to better cope with

mental illnesses.
1. Gender: girls cope better than boys [7]

2. Older Age: adolescents seem to adjust
to the demands of thalassemia better as

they grow up [33].
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3. Level of education also helps patients
cope with the disease and to continue
treatment [33].

4. Family and social support [33].

5. Negative affect differentiation: Adults
who were able to regulate their negative,
sad emotions were more able to adapt to
their illness (Thalassemia) and were more

compliant to treatment [36].
6. Thalassemia and Anxiety

Ten studies reported that the prevalence of
anxiety disorder in children with thalassemia
1s 34%- 64% and 23.7% in adults with thalas-
semia [6,10,14,17,18,19,20,21,22,27, 37].

Children with thalassemia are more vulner-
able to have a specific phobia (blood and in-
jections), separation anxiety disorder, illness
anxiety disorder, and generalized anxiety dis-
order [10,20, 38].

3. Thalassemia and Hospital outcome

Having a comorbid depression or anxiety did
not increase the all-cause mortality in adults
with beta-thalassemia in comparison to those
without a comorbid depression or anxiety
[18]. However, the length of stay and total
hospital charges are higher in patients with
beta-thalassemia and comorbid depression or
anxiety. Comorbidity increased the length of
stay by 44.6% and total costs by 23.4%. The
all-cause mortality rate was reported at 1.9%

in overall beta-thalassemia patients [18].

4. Parents of children with Thalassemia

Depression and generalized anxiety are com-
mon among parent of children with thalas-
semia. Out of 100 parents of children with
thalassemia, 29% had depression, and 41.3%
had generalized anxiety [3,26]. Depression
and anxiety are more common among moth-
ers. Mothers also tend to have more severe
depressive symptoms compared to fathers
[3]. Rates of anxiety were also higher among
mothers [26]

Parents’ depression and anxiety could be
for various reasons. Their uncertainty about
their child’s future and health, poor support
from relatives and society, social isolation,
and their low level of education. Also, it had
been found that spousal conflicts are more
among parents of children with thalassemia.
In Greece, for example, [35] fathers tend to
blame mothers for the child’s illness, thus

causing an ongoing conflict.

A study was done in Thailand [39] that in-
volved 15 mothers of children with thal-
assemia found that the mother’s lack of
knowledge about thalassemia and its relat-
ed-complications did impact their mood and

quality of life.

One study [40] looked at protective factors
that helped parents cope better with their
child’s illness. They found that higher edu-
cational level, high socioeconomic status, so-
cial support, and being more informed about
their child’s illness and its complications did
help parents cope better. Also, self-discipline
was a positive character relating to the par-

ents’ ability to cope with their responsibilities
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and the burden of their child’s illness.
5. Thalassemia and Quality of life

Different studies used different Quality of life
questioners like EQ5D [6], Pediatric Quality
of Life (PedsQL™) [19,31,32,41, 42] Health-
Related Quality of Life (HRQoL) measure-
ment [31,32,41] and WHOQOL- BREF ques-
tionnaire [38,40]. While one study used a

subjective measure [21, 43].

The quality of life of children with thalas-
semia is affected for several reasons, such
as complications related to thalassemia and
treatment side effects, poor academic achieve-
ments, comorbid mental illness, and low fam-
ily income. Parents tend to assess their chil-
dren’s quality of life significantly lower than
the children themselves [6,19,47].

In two studies, higher levels of depression
and anxiety caused children with thalassemia
to have lower scores on their psychosocial
health in comparison to their physical health
[32,33].

One study [44] did compare the quality of
life of patients with Transfusion indepen-
dent thalassemia with Transfusion dependent
thalassemia patients. They found that both
groups had a poor quality of life because of
having pain, emotional difficulties, and inad-
equate social support. Transfused thalassemia
patients did, however, have higher scores in

term of daily activities and Physical fitness.

Education level and QOL

Seven studies looked at the impact of thalas-
semia on children’s education. Children and
adults with thalassemia tend to have a lower
educational level compared to those without
thalassemia [14,17,21,22 ,31,30,39, 43]. In
these articles, many factors have been re-
ported explaining the poor academic achieve-
ments in patients with thalassemia. These
factors include; frequent school absenteeism,
peer relationship disruption, their present
mental illness, and their lower for emotional
or social functioning, the negative effect of
chronic anemia, and disease-related compli-
cations. Parent’s poverty, parenting style, and
level of education are also important factors
that impact the patient’s academic achieve-
ments [32].

Education level does impact the quality of life

of patients with thalassemia [21,44].

One study did use a full, standard neuropsy-
chological testing for 23 children and nine
young adults [45]. They found that none of
the patients with beta-thalassemia demon-
strated any abnormal neurophysiological that
resulted in any relevant signs or symptoms.
They, however, found that patients with be-
ta-thalassemia demonstrated subclinical in-
volvement of the central and peripheral neural
pathways and may require a regular 1Q testing
using (WISC-III) to detect relevant abnormal-

ities and apply appropriate management.

Interestingly, one study showed that when all
patients with thalassemia have equal access to
a comprehensive treatment program, their ed-

ucational achievement would be comparable
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to those without thalassemia [46].
Blood Transfusion and QOL

Children with thalassemia with a pre-transfu-
sion hemoglobin level higher than 9 g/dL had
a significantly higher health-related quality of
life than patients whose pre-transfusion he-

moglobin level was below 9 g/dL [33].

6. Ferritin level, chelation therapy, and
QOL

One study found that the delayed start of iron
chelation had a negative impact on the qual-
ity of life in children with thalassemia. This is
possibly a complications caused by excessive
accumulation of iron in body organs, espe-

cially heart, liver, or pancreas [41].

Serum ferritin level and disease-related com-
plications significantly affected the quality of
life of adults with thalassemia [40, 42].

7. Therapeutic interventions, depression,
and QOL

Only three studies have been identified that
focused on therapeutic interventions for pa-

tients with thalassemia.
Cognitive Behavioral Therapy (CBT)

In 2015 a Cochrane review concluded that
Randomized Controlled Trial (RCT) have not
been done to assessing the effectiveness of
specific psychological interventions for thal-
assemia [47]. In 2018 an RCT was done to
evaluate the effects of CBT on comorbid de-

pression and anxiety among 76 adult patients

with thalassemia [48].

This study did show that CBT is an effective
intervention to treat depression and anxiety
among patients with thalassemia. This RCT
was done in one center, and the power of this
study is low. It needs to be replicated with
adequate-powered, and preferably as a mul-

ticenter study.

Cognitive-Behavioral
(CBFT)

Family Therapy

One study did CBFT for children with beta-

thalassemia major and their mothers [49].
They found that children with beta-thalas-
semia major who underwent CBFT had proper
compliance with their medical treatment plan.
However, they were still struggling emotion-
ally and physically. Targeting mothers in the
therapy did help in improving the relationship
with the child and medical staff. This, how-
ever, did not improve the mother’s quality of
life.

Partnership Care Model

One study had been done to investigate a
model based on collaboration between pa-
tients with thalassemia major, their caregiv-
ers, and treating team [13]. The model is
called partnership care model (developed first
by Wiggins 2006 [50] ). After implement-
ing this model, patients with thalassemia had
a significant improvement in their mental
health, particularly in the level of symptoms
of depression, anxiety, social dysfunction, and
physical complaints compared to the control

group [13].
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The partnership care model had been shown
to be effective in improving mental health of
patients with chronic medical illnesses like
patients with cardiovascular disease (e.g hy-
pertension [51] and coronary artery disease
[52]), chronic bronchitis [53], and patients
undergoing hemodialysis [54]).

Discussion

As it had been shown through this review,
patients with thalassemia and their caregiv-
ers are at an increased risk of mental illness
and also have a decreased quality of life. Also,
Patient with thalassemia with undiagnosed
comorbid mental illnesses have an increased

hospital stay and total treatment cost.

Three studies, however, have been done on
the treatment of comorbid mental illness and
on improving the quality of life of patients
with thalassemia. Only the one that looked at
the effectiveness of CBT was an RCT and had
a significant outcome in term of alleviating

comorbid anxiety and depression.

Cognitive-Behavioral ~ Family  Therapy
(CBFT) showed some benefits to children
with thalassemia and their mothers in term
of improving quality of life and thus could be
used in combination with additional psycho-
logical support. The Third treatment model is
the partnership care model, which is useful in
improving depressive and anxiety symptoms
in patients with thalassemia and their caregiv-

€r18s.

Many thalassemia treatment centers through-

out the world, especially in countries where
thalassemia is common, unfortunately, did not
implement such support. This lack of transla-
tion of research and guidelines has an impact
on the health and quality of life of patients

with thalassemia.
Limitation

This is a narrative review done by one re-
viewer, and this could lead to unintentional

bias in the data collection.
Recommendations
Enhancing Healthcare Team Outcomes

* Quality of life and disease burden of pa-
tients with thalassemia is predicted by
physical activity, good interpersonal re-
lationships, social/ family support, and
good social integration and the accessibil-
ity of medical treatment for thalassemia
[17,46]. These protective factors could be
a target of therapy for patients.

» Patients with thalassemia and their care-
givers should be screened for comorbid

mental illnesses.

* A team consists of the pediatrician (or
family physician), a hematologist, a nurse,
a social worker, and a psychologist should
be involved in treating patients with thal-
assemia. If required, psychiatric consulta-

tion should be made.

* Medical and psychological education
should be provided to caregivers of pa-

tients with thalassemia. Caregiver psy-
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chological support.

* Mental health support should be consid-
ered as part of the individualized treating
plan provided by treating team. It is of a
significant benefit to having a clinical psy-
chologist and a social worker as part of

the treating team

Suggested Psychotherapy Treatments for

Future Studies

Different kinds of therapy might be of help,
such as Acceptance and Commitment Ther-
apy (ACT) and Emotion-Focused Family
Therapy (EFFT) could be of help to patients

with thalassemia and their caregivers.

1. Acceptance and Commitment Therapy
(ACT)

ACT 1is considered a third-wave behavior

therapy [55]. ACT is a trans-diagnostic ap-

proach, a diagnosis-specific intervention aim-

ing for improving the function and quality of

life of the individual regardless of the cause of

stress or difficulties.

This intervention encourages values-con-
sistent living teaches the willingness to ex-
perience difficult and unavoidable internal
experiences (like pain, anxiety, fatigue, and

depression) as they are without defense.

Acceptance and Commitment Therapy’s ef-
fectiveness has been proven across many
long-term conditions including, Sickle cell
disease, epilepsy, multiple sclerosis, cancer,
chronic pain, cardiac disease, and diabetes
[56-60].

2. Emotion-Focused Family Therapy
(EFFT)

Patients with thalassemia and their caregivers
struggle with emotional distress. Caregivers
also are highly involved in the care of patients
with thalassemia. For these two reasons,
EFFT could be of help to them as it helps to
manage emotions and helps caregivers to be
more effective, to be the main coach for the

patient.

EFFT is an emotion-processing skills-based
approach that helps parents to identify their
emotional blocks and how to overcome them
[61,62]. Also, through this therapy, parents
learn skills on how to support their child in
processing his or her emotions and increase
his/ her emotional self-efficacy. All of that
also improves the parent-child relationship,
and this could improve the patient and care-
giver’s quality of life. In this recent study [61]
that involved 124 parents of children with a
wide range of mental health issues, EFFT lead
to significant improvement in the total clini-
cal symptoms of Children’s. Also, parental

stress decreased.

The effectiveness of Acceptance and Com-
mitment Therapy and Emotion-Focused Fam-
ily Therapy for patients with thalassemia and
their caregivers with comorbid mental illness

need to be studied.
Conclusion

Much research has been done and proved that
depression and anxiety are highly comorbid

with thalassemia. However, few studies tar-
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geting the treatment of comorbid mental ill-
ness have been done. Further, many patients
with thalassemia and their caregivers do not
receive psychosocial support. Treating team
should focus on treating patients with thalas-
semia in a bio-psycho-social approach as this
will help improve their physical and mental

health and improve their quality of life.
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Abstract

Background: Physical assessment is an integral part of nurs-
ing and a key learning outcome in nurse education programs.
Some nursing students, however, feel inadequately trained to
perform physical assessment effectively.

Objectives: This literature review surveys and evaluates cur-
rent research findings on the training of nursing students in
physical assessment and their confidence and competence in
performing this skill.

Methods: In four electronic databases—CINAHL (1), Med-
line (2), ProQuest-Nursing and Allied Health Database (3),
and PubMed (4)—Boolean operators and nested key terms
were used to craft strings for database searches. Broad search
criteria were employed to ensure that all relevant articles
were included. Titles were hand-searched based on the refer-
ence lists of the full texts of reviewed literature. The data was
extracted from January 2019 to March 2019.

Results: Three major topics were derived from a synthesis of
the findings: (a) barriers in performing physical assessment,
(b) assessment tools, (c) approaches towards the improve-
ment of physical assessment competence.

Conclusion: Physical assessment competence is fundamen-
tal to the delivery of nursing care. Evaluation and measure-
ment of physical assessment competence is essential to deter-
mine and foster the skills of nurses in training, and evaluation
and feedback are necessary to take proper corrective action
for improvement. Assessment includes identifying barriers
to arrive at action plans to eliminate them. Action plans can
focus on good practice environments, improvement of cur-
riculum, trainings and simulations, mentoring, emphasis on
safety, and improving non-technical skills.

Keywords: assessment tools; barriers; competence; nursing
student; physical assessment

Introduction

Physical Assessment (PA) is an es-
sential part of the nursing process and a key
learning outcome in nursing education . It

comprises a set of skills that nurses and future

gl

alaill i s el e 13l Ve 58 aall aniill (488N
O Gamy ey ¢ D may o el added gl gy 8 Al
Agllady aall apdill o) ) (o G il AUS aany (ay all
el il 3Ll 188 g apail Aol dxal o b 55 cilOAY)
Loyl Ul

¢ (V) CINAHL - 455, iy )@ a)l 8 rqulld)
ProQuest-Nursing and Allied Health ¢« (Y) Medline
dahiadll Jalgall ceadiul - (£) PubMed s (¥) Database
& ) Gllead Judls delpal dalvidl Lulul) clalhadl
2103 el gl 5 G e Candl julae aladind o3 i) el @
Al b g gliall 3 g sl) il i Aliall b VG en
b (e UL 213 o5 ALK (il aa) e o) 8 e 2L
Xova Gk N Y

o) ) (o il sraall (1) s ) gandal 50 T2 Gadlaial o5 silidl)
i) 3o US (ppn ga gl () ¢ il i ol () ¢ ol il
s>all

Ay el Ale ) i) il el sl 4l 3e LS s AadAY)
Gl olge iy waadl 55 i oaall apdill BelS 5 anis
AT s Aral N Lddll s sl g ¢ il (& QU
Sabsall maad il Jady el Tuuliall agaadll cilel Y
Lha S5 ol ofe e slsill oo Jabaa ) Jes sl Jal 30
¢ Al maliall Gueaty ¢ saall dladl iy e Jeal)
Oy ¢ ASlll e 38 5ill 5 ¢ dna sl ¢ alSlaall y by il
Al e Gl el

nurses learn from academic preparation and
actual practice in clinical settings to provide
patients with quality care ). Competence is
the ability to accomplish a task, and clinical
instructors evaluate their students’ compe-

tence and readiness for clinical exposure [
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when they demonstrate knowledge, attitude,
and skills in relevant situations *!. Rather than
attempt to define levels of competence in this
paper, we accumulate available evidence re-
garding competence regardless of the level
adopted in particular studies. According to
Alamri and Almazan !, PA consists of system
assessment (e.g. cardiovascular, respiratory,
gastrointestinal, genitourinary, neuromuscu-

lar, and integument).

There are several tools for assess-
ing students’ PA competence. They include
(a) Objective-Summative  Examinations
(e.g. structured observation and assessment
of practice [SOAP]) B, (b) Objective Struc-
tured Clinical Examinations (OSCEs) ¥, (c)
patient observation ¢, (d) the use of case
scenarios ¢ and (e) clinical skills readi-
ness checklists B¢, Knowledge and skills are
measured through PA competence in nursing
education Ul It contains six important do-
mains: (a) responsibility, (b) performance-
based evaluation, (c¢) circumstantial signifi-
cance, (d) evidence-based evaluation, (¢) tool
validity and reliability, (f) and participation

(81 Students are expected

and collaboration
to demonstrate mastery in each of domains.
PA evaluation relies upon the head-to-toe as-
sessment principle ). Evaluating a student’s
competence can be extremely challenging, as
nursing requires multidimensional skills and
areas of knowledge including interpersonal
indications, clinical decision methods (i.e.
interpreting, responding and reflecting), and
psychomotor programs. However, the ability

to render a precise assessment of a student’s

practice competence is critical in the nursing
profession ' especially given the complex-
ity of the clinical practice environments in
which future nurses are challenged to acquire
a comprehensive range of PA skills in order to
provide safe and effective patient care across

different health care settings "],

Healthcare institutions and nursing
schools face numerous challenges pertain-
ing to PA competence. A study conducted in
Saudi Arabia identified dependence on oth-
ers and technology, the culture in the ward,
and the lack of patient care as barriers to PA
competence in both the classroom and clini-
cal settings 1. A study in Sweden found that
patient’s congestion as perceived by 83 stu-
dents (45%) was a barrier in performing PA
(121 Tn Ireland, PA obstacles and complexity of
the language were reported to be hindrances
in PA performance [*!. Addressing these hin-
drances is the first step to improving patient
assessment by student nurses. Hospitals are
expected to equip their nurses with the PA
skills necessary to provide safe nursing care
(14" Academia can also play a significant role
in better equipping nursing students to ef-
fectively perform PA 51, However, several
health care institutions are worried that cur-
rent nursing graduates are not knowledgeable
or capable enough to do basic PA and their

work competencies are misaligned "¢,

Empirical studies showed that nurs-
ing student’s PA competence was vague >,
Further, some nursing students reported that

they felt inadequately trained ™! and con-
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fused . PA competencies are introduced in
a classroom setting !, and the gap between
the orientation in the classroom and the ac-
tual demand in a clinical setting contributes
to this confusion. What is not yet clear is the
impact on the PA competence of nursing stu-
dent worldwide. PA is very essential to the
delivery of nursing care. Through PA, future
nurses should be aware of the health problems

affecting a patient and how to manage it.

Currently, no synthesis of available
empirical reports has been conducted, sug-
gesting the need for this type of literature re-
view. A review of present studies is necessary
to collect and synthesize evidence necessary
to reach accurate and consistent judgments
about PA among nursing students. Deliber-
ate scrutiny and analysis of the mined data
regarding PA competence can help improve
current practices in the classroom and clinical
settings, which will eventually improve the

quality of nursing care 17,
Methods
Aims

This literature review aims to provide
an understanding of PA competence among
nursing students based on information that is
accurate and documented appropriately. The
researcher wants to explore the current avail-
able evidence to arrive at recommendations

for students to improve their PA skills.
Search strategy

Strategies using relevant search terms

in electronic databases to identify relevant lit-
erature were implemented ["*l. The following
four electronic databases were utilized: (a)
CINAHL, (b) Medline, (c¢) ProQuest-Nursing
and Allied Health Database, and (d) PubMed.
The following keywords were used for lit-
erature search: (“physical assessment” OR
“health examination”) AND (competence OR
competency) AND (“nursing student” OR
“future nurses” OR “student nurses”). Key-
words were identified using a thesaurus of
the searched databases and MeSH terms. The
author utilized broad search criteria to ensure
that all relevant articles were included. Titles
were hand-searched based on the reference
lists of the full texts of reviewed literature.
The data was extracted from to March Janu-
ary 2019.

Inclusion and exclusion criteria of articles

Inclusion criteria: (a) no restriction of
year, (b) peer-reviewed journal articles, (c)
original research, and (d) English language.
Exclusion criteria: conference proceedings
abstracts, articles in press; irrelevant to re-
search keywords, letters to the editor, un-
published manuscripts (abstracts or disser-
tations), and non-English languages. Only
studies in which nursing students were en-
rolled as research participants were included
in the review, regardless of the venue in which
PA competence was measured (classroom,
laboratory or clinical). The PA competence
of nurses was not considered in this paper,
since nursing students have different level of

knowledge, skills, experience and training.
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Search outcomes

competence of nursing students was conduct-

A comprehensive search review on PA  ed resulting in the following:

Table 1. Number of hits per Database

Database String Hits

CINAHL ((physical assessment) OR (health examination)) AND (com-| 57
petence OR competency) AND ((nursing student) OR (future
nurses) OR (student nurses))

Medline ((physical assessment) OR (health examination)) AND (com-| 114
petence OR competency) AND ((nursing student) OR (future
nurses) OR (student nurses))

ProQuest-Nursing | (“physical assessment” OR ‘“health examination”) AND (com-| 191

and Allied Health | petence OR competency) AND (“nursing student” OR “future

Database nurses” OR “student nurses”)

PubMed ((physical assessment) OR (health examination)) AND (com-| 458
petence OR competency) AND ((nursing student) OR (future
nurses) OR (student nurses))

After title review, a total of 98 articles
were identified as relevant. After reading the
abstracts, 43 were selected. After reading the
complete article texts, 13 articles were judged
to meet the criteria. One utilized qualitative

Figurel. Search Flow Process

method; eight used quantitative methods; and
four used a combination of methods. The flow
diagram illustrating the process of identifying

relevant articles is presented in Figure 1.

)

Records identified through database searching
{Refer to Table 2)

Records identified as Relevant
{n=o8)

Identification

l

Records after duplicates removed

(n=72)

£ l
E Records screened

(n = 4as8)

l

for

Full-text articles assessed Full-text articles excluded,

ligibility with reasons

{n = 43) {n =30}

Studies included in the review
Quantitative (n=&)
Mixed Method Dasign {n=4)
Gualitative {n=1)

From: Mahas O L.a..uu A, Tatzlafl J, Alman DG, The PRIBMA Goaup (2000}, Prafered Rapanting Far Systainiale: Réaviews and Lits-
natyses: The PRISMA Stalement. PLoS Med 6(7): #1000097. doi: 101371qoum Ipmed1CIDMD
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Quality appraisal and data synthesis

Each article was appraised for meth-
odological validity using the instrument au-
thored by Kmet et al. ", The instrument has
standard quality assessment criteria for evalu-
ating primary research papers. The checklist
contains two scoring systems for assessing
the quality of the research articles to identi-
fy articles suitable for review inclusion. The
checklist for quantitative research reports
contains 14 questions regarding the objective,
study design, methods, respondents, sample
size, measurements, main results and con-
clusion. For qualitative research reports, the
checklist contains 10 questions concerning
the study objectives, study design, connection
to a theoretical framework, sampling strategy,
data collection methods, data analysis, re-
sults, conclusions, and reflexivity. The scale
was coded with “Yes” (score of 2), “Partial”
(score of 1), and “No” (score of 0) response
options. The total for ‘Yes’ responses served

as the quality score index. In this review,

the quality score ranged from 75% to 95 %
out of a possible score of 100%. More than
one checklist was developed by Kmet et al.
(¥ to assess different research methodolo-
gies. Studies employing quantitative methods
were appraised using the system for quanti-
tative studies, while qualitative studies (such
as focus groups, semi-structured interviews)
were appraised using the system for qualita-
tive studies. Articles using mix method design

utilized both instruments.

The checklists were used to assess
the methodological quality of the research ar-

(191 The results were organized in a tab-

ticles
ular manner that demonstrated the features of
the studies (author/country, design, study aim,
sample population, data collection and analy-
sis, and key findings). The research articles
were then synthesized based on the follow-
ing: (a) barriers to performing effective PA,
(b) assessment tools, (c) approaches towards

improvement of PA competence.

Results
Table 2. Reviewed of studies included
Author, Design Aim of the |Sample Data Key findings
country study population | collection
and
analysis
Alamri et al. | Quantitative | To examine | Convenience | Question- * Subscale “re-
(Saudi Arabia) the PA bar- | sampling, naire, liance on others
riers among | nursing stu- and technology,”
Saudi nurs- | dents Independent | ward culture,
ing students | (n=206) Samples “lack of influence
t-test on patient care”
are considered
barriers in PA.
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Bisholt et al. | Quantitative | To illustrate | Nursing Question- * Learning
(Sweden) the learning | students naire, environment af-
environment | (n=185) fects students PA
in differ- Kruskal- regardless of the
ent clinical Wallis students exposed
settings as Test, to primary health
perceived Qualita- care, psychiatric
by nursing tive content | care, and com-
students analysis munity health
care
¢ Leadership
skills contribute
to the PA compe-
tence
Burke et al. Mixed To identify | Precep- Question- e The key
(Ireland) methods the nursing | tor nurse naire, themes identified
student’s (n=170) as an assessment
clinical com- Focus group | tool, recogniz-
petence with interviews, |ing competence
the used of and valuing adult
competence Qualitative | learners.
tool analysis, e Complex
Descriptive | language affects
statistics students PA
performance.
Clemens et al. | Quantitative | To deter- Convenience | Question- * Majority of
(us) mine the sampling, naire, respondents have
perception | nursing a good under-
of nursing student Descriptive |standing of oral
students (n=163) statistics health
about oral assessment.
health
assessment.
Duygulu et al. | Quantitative | To deter- convenience | Question- * Majority of
(Turkey) mine the sampling, naire, respondents have
effect of baccalaure- PA problems in
service users | ate degree Content clinical practice.
in clinical nursing analysis, * Majority of
practice as- | students Chi-square | respondents is
sessments (N=179) using a service
as perceived user involvement
by nursing in clinical PA.
students

Physical Assessment Competence of Nursing Students: A Literature Review




Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

Heaslip Mixed To evaluate | Mentors Question- * The assess-
(United King- | methods a practice (n=112) naire, ment tool enabled
dom) assessment to determine the
tool using a | Nursing Chi-square |students PA com-
grading of | students petence.
practice. (n=210) * Grading sys-
tem help to deter-
mine the students
PA competence.
Hunt et al. Qualitative | To identify | Nursing Semi-struc- |® Students used
(UK) reason mentor tured inter- | guilt and fear
why mentor |(n=31) VIews, towards men-
fail to recog- tors and coercive
nize under- Theoretical |actions action
performing sampling in order to pass
students in techniques | their PA compe-
PA. tence.
Langari et al. | Quantitative | To examine | Nursing stu- | Question- * Over 60% of
(Finland and and compare | dents in Fin- | naire, both British (n =
UK) the self- land (n=195) 100, 65.8%) and
assessment | and the UK | Mann- Finnish (n = 124,
of patient (n=158) Whitney U, |63.9%) pre-reg-
safety Pearson’s istration nursing
competence chi-squared | students highly
between tests agreed that their
British and “patient safety
Finnish competence has

nursing stu-
dents.

continuously
improved dur-
ing their nursing
education”.

* Students

high in terms of
competence to
prevent patient
safety incidence
(attitude) (mean
=3.48,SD =
.40), building pa-
tient safety com-
petence (knowl-
edge) (mean =
3.44, SD = .44),
and competence
to act after an er-
ror (skill) (mean
=3.20, SD =.53)
respectively.
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Leung et al. Mixed To exam- Purposive Focus group | * Multiple-
(Hong Kong) | method ine the PA | sampling interviews, | choice tests
competence | students constructed with
of students | (n=31) Two-step case scenarios
enrolled in a cluster facilitate students
mental analysis. critical thinking
health nurs- skills.
ing course.
Murray et al. | Quantitative | To assess Purposive Question- * NTS im-
(UK) the NTS sampling, naire, proved students:
framework | nursing Content communication,
towards student validity decision making,
nursing stu- | (N=200) analysis situational aware-
dents’ PA ness, teamwork
and task manage-
ment, initiative
and responsive-
ness to patient.
Pratinidhi et | Quantitative | To evaluate | Total sam- Question- * Simulation
al. (India) the simula- | pling, nurs- | naire, training device
tion training | ing student improved stu-
device as (N=88) Descriptive | dent’s PA compe-
teaching tool statistic tence.
used among
nursing stu-
dents
Slater et al. Mixed To evaluate | Convenience | Question- * Instructional
(US) method strategies for | sampling, naire, video improved
PA. nursing Descriptive | students PA grade
student statistics, performance.
(N=117)
Open ended
question
Content
analysis
Zolezzi et al. | Quantitative | To assess the | Total sam- Question- * Students have
(Qatar) perception | pling, naire, good knowledge
of students | nursing and equipped in
towards students Kruskal- CVD risk assess-
performing | (N=207) Wallis test | ment.
CVD risk
assessments

Physical Assessment Competence of Nursing Students: A Literature Review




Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

Barriers in performing PA

Four studies »!>132 reported barri-
ers to the effective performance of PA. The
study by Alamri et al. ! of 206 Saudi nurs-
ing students conveniently selected found that

99 ¢¢

“reliance on others and technology,” “ward
culture,” and “lack of influence on patient
care” were perceived as barriers to their per-
formance of PA. The study by Bisholt et al.
(121 of 185 Swedish nursing students found out
that a large patient load presents challenges
to students in performing PA. The same study
found that the learning environment is impor-
tant in building confidence and competence
in performing PA. In a mixed method design
conducted by Burke et al. ¥ among Irish
nursing students, the very complex language
employed in the assessment tool was found
to create difficulty interpreting the results of
students’ PA performance. In the same study,
time constraints during the PA hindered per-
formance. In terms of tools used to assess PA,

20]

Duygulu et al. % conducted a quantitative
cross-sectional study that conveniently select-
ed 179 Turkish students. They reported that
these students lacked confidence in perform-
ing PA. These students further expressed their
difficulties in discussing this lack of confi-
dence with their nursing instructors (68.2%).
Adjustment to the clinical setting environ-
ment (17.9%) posed additional difficulties,
as did other assessment methods utilized
(24.0%). Insufficient time, lack of clarity in
assessments, and frequent clinical rotations

also acted as barriers to effective PA.

Assessment tools

Three studies highlighted different
tools used to assess students’ PA competence
(1320211 'Burke et al. ¥ used competence tools
to assess nursing students’ clinical compe-
tence and found that a humanistic approach
to learning and the principles of adult learn-
ing improved their PA competence. Duygulu
et al. % discussed in-service users’ assess-
ment involvement as a useful factor in assess-
ing students’ PA competence. In a two-stage
mixed-method study conducted by Heaslip
et al. ?"’among mentors (n=112) and nursing
students (n=210), the tool utilized was a ser-
vice evaluation of PA integrating the grading
of practice. The tool can grade both PA com-
petence and confidence in performing PA.
Leung M assessed the influence of multiple-
choice examinations on the PA learning of
nursing students enrolled in a mental health
nursing assessment course. The study found
that multiple-choice examinations with case
scenarios are useful in accelerating students’
critical thinking about PA and improving PA
skills.

Approaches toward improvement of PA

competence

Nine studies highlighted approaches
to improving physical assessment compe-
tence 11217:22:232425.2627] - The study conducted
in Sweden ”! recommended a good practice
environment (e.g. good teamwork and col-
laboration, adequate patient-student ratio, and
good pedagogy) to allow nursing students to

become more proficient in performing PA.
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Close cooperation and supervision should
be required between nursing instructors and
nursing staff in order to create and maintain
a good environment for learning PA. More
with cooperation and supervision, collabora-
tion also play a role in improving PA compe-
tence. A study in Qatar ! measuring medical,
nursing, and pharmacy students’ performance
of cardiovascular disease (CVD) risk assess-
ments suggested that collaboration decreased
assessment barriers, while teamwork and
team communication led to greater efficiency
and higher quality results. The study recom-
mended that collaboration be increased in or-

der to decrease (CVD) assessment barriers.

Simulations and clinical training pro-
grams also play a role in developing PA com-
petence. A study in the US ! cited that simu-
lations and participation in clinical training
programs could improve student accuracy in
oral PA. A study conducted in India investi-
gated the effect of a simulation training device
on nursing students’ performance and found
out that the cervical dilatation training device
improved judgment of cervical dilatation in
actual clinical settings . Outcomes of simu-
lations and trainings are always targeted to
participants’ learning, but the facilitator’s role
is another factor in the equation. That role may
include mentorship. A UK published study %
investigated why underperforming students
fail as perceived by nursing instructors and
arrived at a recommendation that mentoring
should be employed. The study claimed that
a mentoring role when efficiently employed

increases students’ confidence in performing

PA.

Simulations and training with mentor-
ing is not adequate; evaluation is necessary to
determine the effects of training and to pro-
vide feedback for continuous improvement
employment. Furthermore, evaluation of non-
technical skills is necessary to determine how
they contribute to performance of PA. Murray
et al. ¥ described a framework for evalua-
tion of non-technical skills (NTS) to assess
nursing students’ PA skills. The authors sug-
gested that NTS improve nurses’ PA skills. A
separate study conducted in the United States
(261 ysed evaluation strategy for PA compe-
tence among nursing students and found that
evaluation strategy encouraged greater learn-
ing and PA understanding and created a more
realistic clinical experience. Part of the evalu-
ation should also address safety, since it is
part of PA competence. A study conducted in
UK and Finland 1>¥ assessed the patient safety
competence of students. It noted that the com-
petence of students is an important part of im-
proving patient safety, which puts emphasis
on integrating student development into the
curriculum. Curricula revision was recom-
mended to focus more on patient safety and a

safe practice environment.

An interesting empirical report from
Hong Kong " evaluated the effects of mul-
tiple-choice tests on the learning and compe-
tence of nursing students enrolled in a mental
health nursing course. In this study, a surface
learning approach helps students cope with

the weighty workload of acquiring various
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PA skills within strict time limitations.
Discussion

This literature review provides an ex-
pansive understanding of the PA competence
of nursing students. The majority of the re-
search studies were conducted in the US and
Europe (N=7). Three significant themes were

generated from the review.

First, barriers in performing physi-
cal assessment affect students’ performance
and the quality of patient care. Three studies
revealed that the complexity of the earning
environment hinders students’ performance
of PA 1231 reinforcing the notion that a
proper learning environment is necessary to
perform a comprehensive health assessment
utilizing the core competencies so that it can
develop essential skills and improve PA self-
confidence in assessing patient’s health status.
It should be noted, however, that two of the
studies analyzed are cross-sectional *'2!, and
only one utilized a mixed-method design '],
which cannot be used to analyze behavior over
a period of time and does not help determine
cause and effect. Further studies could be de-
veloped, particularly interventional studies, to

minimize barriers in performing PA.

Four studies highlighted advantages
of different tools for assessing students’ PA
competence 1132021 Two studies focused on
service users in clinical practice assessments
(20211 "while one study assessed students’ PA

13

competence Burke et al. 3! and yet anoth-

er study evaluated students” PA competence

using multiple-choice tests on the learning
approaches . All these studies were self-
administered, which can lead to social desir-
ability bias. Another weakness is that all re-
spondents from the above studies were from
one geographical area, limiting the generaliz-
ability of the studies. Future research could
draw from a larger and more diverse popula-

tion to generalize the findings.

Several approaches to improvement of
PA competence will clearly improve learning

outcomes [1:12:17:22.23,24,252627

1, including a good
clinical practice environment, communica-
tion, and teamwork 2?24, with the surface
learning approach is useful in coping with the
weighty nursing workload of several nursing
PA skills within limited time constraints and
developed critical PA skills [, Case-based
scenario simulation has also proven to be a
consistent and effective method of PA evalu-
ation ?%1. While the above strategies certainly
help to improve students’ PA competence, the
results are complicated by the fact that PA
simulation-based and case scenarios requires

multiple trainings for nursing instructors 2%,

Assessment of PA competence is es-
sential, since the feedback students receive
can be the basis for their improvement and
for the crafting of strategies by nursing edu-
cators. Evaluation and feedback are neces-
sary to the student, teachers, and academic
administrators so that proper corrective ac-
tion can be taken, and improvements made.
When the students become aware of their

skill deficits, they can retreat to their confi-
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dence and adjust their learning strategies to
improve those skills. Teachers and academic
administrators are guided by identifying the
symptom, investigate for the root causes, and
employ appropriate interventions. The lists
of barriers to and approaches for improving
PA competence provide useful information
for academic planning to improve PA compe-
tence. The barriers can be eliminated with a
good plan and proper execution. Action plans
can focus on a good practice environment,
improved curriculum, trainings and simula-
tions, mentoring, safety training, and instruc-

tion in non-technical skills.
Limitations of this review

Only four electronic databases were
utilized, so some relevant studies may not
have been included. The use of a limited set
of keywords and the two-month window for
data extraction may also have decreased the
strength of the scientific evidence. Combin-
ing diverse data sources such as quantitative
studies and qualitative studies is complex and
challenging. Nevertheless, reviews can play a
large role in describing the complexity of PA
competence, identifying central issues in PA
education, and exploring potentially useful

future research methods.

What does the study add to what was al-

ready known?

This review reveals that the barriers to
PA competence are numerous and may differ
based on nursing students’ clinical environ-

ment and practice. It also highlights the shift

in focus from perceived barriers in physical
assessment skills, which served as the basis
for curriculum development. The use of PA
skills is associated with good validated and
reliable PA tools.

professional, environmental, educational, cul-

Individualmotivational,

tural, and communicational factors, as well as
the factors related to patients and their cul-
tures, are involved in skilled assessment. In-
deed, future nurses themselves express a need

for improved training in these areas.
Conclusion

PA competence is fundamental to
good nursing care. This review highlights the
barriers that prevent nursing students from
performing PA effectively, as well as the need
for PA assessment tools to be validated and
integrated into the grading practices. A valid
and reliable PA competence evaluation tool
develops critical thinking skills and improved
PA skills. Specific approaches to building PA
competence (e.g. good teamwork and collab-
oration, adequate patient-student ratio, simu-
lations and clinical training program partici-
pation, and a surface learning approach) led
to improved PA skills performance. A review
of studies of PA competence should be under-
taken to guarantee continuing improvement
of nursing education and nursing care. This
study provides valuable insights into PA com-
petence and the barriers to its effective perfor-
mance in order to better prepare student nurs-

es to perform PA in a clinical environment.

Assessment of PA competence is es-

sential to determine a student nurse’s skills
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and preparedness. Evaluation and feedback
are necessary so that proper corrective actions
and improvement can be taken. This includes
identifying barriers to arrive at action plans
to eliminate them. Action plans can focus on
good practice environment, improvement of

curriculum,
Recommendation

Nursing education recommendation.
The assessment of competence of students to
perform PA is an important part of improv-
ing patient safety and patient quality care.
PA theory and skills should be taught in all
clinical and laboratory nursing courses so that
students will be consistent in performing PA.
Clinical training programs and case-scenarios
simulations could also be included. Clinical
instructors will also have more time to fo-
cus on the improvement of each competence.
They will also conduct debriefing to encour-
age students to verbalize their concerns and
issues. Finally, clinical instructors should be
open and identify students’ learning needs in
order to reduce anxiety and stress in perform-
ing PA and increase student self-confidence in
the performance of all clinical nursing skills.
Finally, in order to maintain high levels of
PA competence in healthcare, the researcher
recommends that all schools of nursing and
faculties revise their curricula so that more
patient safety theory is discussed and applied

to clinical practice in a safe environment.

Implications for Clinical Practice.
Upholding a positive PA practice environment

for nursing students is also the shared respon-

sibility of staff nurses and hospital adminis-
trators. A clear line of communication should
exist between clinical instructors and students
to avoid errors in clinical settings. Clear co-
ordination between nursing universities and
hospitals is also important to the support of
students’ PA practice in clinical setting. Ad-
equate supervision during students’ exposure
in clinical practice will prevent errors and pro-
mote patient safety. Early exposure to clinical
practice can foster positive feelings in nursing

students toward performing PA.

Future Research. The current review
illustrates the value of PA competence among
nursing students. This review recommends
further research in PA competence among
nursing students to validate the findings. It
also recommends that barriers affecting PA
could be studied utilizing research methods
other than the use self-reported data from
nursing students. PA assessment tools should
also be studied to determine the validity and
reliability of specific tools in assessing stu-

dents’ PA competence.
Key Point Box:

* PA competence is fundamental to the de-

livery of nursing care.

*  This review highlighted how assessment
tools used to measure PA competence, the
barriers to PA competence, and approaches to
improving PA competence affect students’ PA

performance.

» This paper provides valuable insights into
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PA competence and the barriers its develop-
ment when students work in an actual clinical

environment.

* PA theory and skills should be taught in
all clinical and laboratory nursing courses so

that student will be consistent in performing
PA effectively.
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Abstract

The purpose of this case report is to provide insight regard-
ing the screening and early physical therapy interventions
for a child with Generalized joint hypermobility (GJH).
The increased mobility in joints than the normal range of
movement in one joint is referred to as Hypermobility. The
Hypermobility occurring in more than one joint is referred
to as Generalized Joint Hypermobility (GJH). GJH is usu-
ally benign (asymptomatic) however, over time may lead to
joint pain and developmental delay. Identifying the GJH at
the school-age would facilitate to monitor early changes and
to plan for early rehabilitative intervention. This case report
describes the clinical findings of a 7-year-old primary school
male student with GJH. This patient scored 9 points in the
Beighton score. The preliminary physical therapy sessions
were targeted to improve joint protection, joint control, and
stability. The long-term goals were injury prevention and
physical fitness.

Key words:

Case report, Children, Hypermobility, Physical therapy, Lig-
ament laxity, Joint protection, Joint control, Proprioception.

Introduction

The increased mobility in joints than the nor-
mal range of movement in one joint is re-
ferred to as Hypermobility. Hypermobility
occurring in more than one joint is referred
to as Generalized Joint Hypermobility (GJH)
1 Ligamentous laxity is a major cause of
hypermobility of the Joint. The occurrence

of GJH in children of age group 6-15 years

ueidlal)

Bl 5 5l (ol Lagd 4855y a5 A jall &l e 0 21l
(GJH) Jumidll 8 48 a1 iy ladd) Jiball 5 Saall aSlall
& A8 all el Jaadll e Jualiall 84S all 30l I L
Ll ¢ (Hypermobility) b jiall 4 ) anly JSI 5l aa) 5 Juaia
ida jie A8 pa auly aaly dhaie (e ST 8 Giaad 3 ) Al
0sS W sale ((Generalized Joint Hypermobility —Asle
Sealaall YT ) (g 8 sl 50 s ¢ (el (%) Taen
2o )} e O 4dls e el (s (8 GTH 223 sl Al
Al 58 Caay Sl Lalill Jasill laasll 53 Saal) <l il
A0 B e 3 il gian Y peal) (e lay LD Ay pul el 3
Ll 4 Jaw g all 138 (GIH) deaiall 348 jall o jis lae
O] 44 6¥) ad) 2 M) s Cidsgiul Beighton sl b
Calaa ¥l il Ea g Jaaliall e 3 k) g ¢ Jualiall Alaa
Al 280 5 Lla) Ge AN JaY) dlysha

<A1l clalsly

LU a5 ¢ galall 3l €4S all o i ¢ JakY) ¢ Al i
omanl ¢ Jmall b oSadl ¢ Jualial) e ¢

differ between 8.8% and 64.6% 3. GJH is
more common in females and declines with
an increase in age. Earlier researchers dem-
onstrated an influence of ethnic background
on GJH. There is a high prevalence of GJH
among Asian and African populations com-
pared to the Western population 2. Yet litera-
ture is scarce regarding the prevalence of GJH

among children in the Gulf region.
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Beighton score is a valid and reliable measure
to screen the Joint hypermobility and wide-
ly used across the globe. Beighton score as-
sesses hypermobility in 9 joints such as right
and left thumbs, right and left small fingers,
right and left elbows, left and right knees and
body trunk. The score ranges from value of
0 to value of 9, one point awarded when the
subject can perform each of the 9 tasks. All 9
tasks were easy to perform and provide quan-
titative data. The common choice of cut off
score was > 4 for GJH . Juul et al and Smits-
Engelsman et al recommended standard pro-

tocols to be administered in children [,

GJH is usually benign (asymptomatic) How-
ever, over time may lead to joint pain and de-
velopmental delay. Identifying the GJH at the
school-age would facilitate to monitor early
changes ! and to plan for early rehabilitative
intervention. The purpose of this case report
is to provide insight regarding the screening
and early intervention aiming at joint protec-
tion and injury prevention of children with

generalized joint hypermobility.
Case Report

The patient was a 7-year old male Grade 1
student at a primary school in the Majmaah
region, Saudi Arabia. The patient was evalu-
ated by the Physical therapist during a School
Health Screening Program after obtaining
consent from the child, parents and school au-
thorities. The anthropometric data like height,
weight and arm span were 114 cm, 20.2 kg,
and 117 cm respectively. The body mass in-

dex was 15.5 (underweight) and the Arm

span / Height ratio was 1.02. The patient was
screened for Marfanoid habitus features like

Steinberg and Walker—Murdoch sign.

For eliciting Steinberg or the thumb sign, the
subject should fold his thumb into a closed
fist. And this test is considered positive if the
tip of the thumb extends from the palm. The
Walker—Murdoch sign or the wrist sign could
be obtained by instructing the subject to grip
his wrist by using thumb and little finger of
the other hand. Overlapping of the thumb
and little finger is considered positive for this
test 1. Both Steinberg and Walker—Murdoch
sign was found to be negative and Arm span
/ Height ratio of 1.02 also falls in the normal

range.

The child was screened for GJH using the
Beighton score. The components and the
scoring criteria of the Beighton score are as

follows.

1. Extension of metacarpophalangeal
joint of the little finger. The range of
motion (ROM) of > 90° is considered
positive. (Maximum 2 Points — 1 point

for each side).

2. Hyperextension of the elbow. The
range of motion (ROM) of > 10° is
considered positive. (Maximum 2

Points — 1 point for each side).

3. Hyperextension of the knee. The range
of motion (ROM) of > 10° is consid-
ered positive. (Maximum 2 Points — 1

point for each side).
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4. Passive opposition of the thumb to
the flexor aspect of the forearm. The
test is positive if the entire lateral bor-
der of the thumb touches the anterior
surface of the forearm. (Maximum 2

Points — 1 point for each side).

5. Forward flexion of the trunk with
knees in extension. The test is positive
if the palmar aspect of the entire hands
touches the floor. (1 Point).

The Beighton score ranges from 0 to 9 and the
score of >4 is widely used cutoff for classify-

ing as generalized joint hypermobility.

The subject in this case report scored posi-
tive bilaterally in the little fingers (2 Points),
thumbs (2 Points), elbows (2 Points), knees (2
Points) and trunk (1 Point). Hence, the total
score is found to be 9 and classified as a case
of generalized joint hypermobility (Figure
1-4). However, he did not exhibit any addi-
tional characteristics as specified in Brighton’s
criteria like arthralgia, back pain, dislocation
or subluxation, soft tissue rheumatism (eg:
epicondylitis, tenosynovitis, bursitis) mar-
fanoid habitus (arm span / height ratio < 1.03,
positive Steinberg / wrist signs) abnormal
skin (eg: striae, hyperextensibility, thin skin,
papyraceous scarring), eye signs (eg: droop-
ing eyelids, myopia or antimongoloid slant),
varicose veins or hernia or rectal prolapse to

be diagnosed as Hypermobility syndrome [¢1.

Figure 1(A) Passive opposition of the Thumb
to Flexor aspect of the forearm, (B) Passive
dorsiflexion of little finger beyond 10°

10°

Figure 3 Hyperextension of Knee beyond 10°
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Figure 4 Forward flexion of the trunk with

knees extended so that the palms of the hand

rested on the floor

The interventions focused on patient educa-
tion, joint protection, enhancing balance, co-
ordination, proprioception, muscle strength,
functional stability, and kinetic control of
symptomatic joints. The condition was ex-
plained as noninflammatory and non-progres-
sive connective tissue disorder to the child in
the presence of parents and physical educa-
tor. Regarding joint protection, the child was
advised to refrain from any contact sports
activities and not to stretch the joints beyond
the end range of motion during the daily and

recreational activities.

The functional stability and kinetic control
of symptomatic joints were trained by teach-
ing the child to control neutral joint position.
The child was oriented to regarding abnormal

resting position and avoids it (Eg: to avoid

knee hyperextension while standing). The
postural muscles were retrained to regain op-
timal joint alignment. Once the neutral joint
position was achieved, dynamic control was
performed by retraining the spinal muscle
to maintain a neutral spine while moving
adjacent joints (Eg: hip flexion while main-
taining the spine in neutral). Motion control
was achieved by enhancing the ability of the
specific muscles to control the joint through
the entire range both concentrically and ec-
centrically (Eg: quadriceps working concen-
trically during standing up and eccentrically
while sitting down). Functional stability and
kinetic control exercises were performed 20
-30 slow repetitions per session. The patient
was trained for 6 weeks (3 sessions per week)
supervised by the Physical therapist.

The tight muscles like hamstrings were
stretched after adequate postural control was
attained. The initial phase of proprioceptive
training included exercises like unilateral
stance, mini squats, and single-leg knee bend
and later progressed to advanced activities
like wobble board balance exercises. The pa-
tient underwent 12 sessions of proprioceptive
and balance activities lasting for 15 minutes
each, over a period of 4 weeks. Finally, the
child performed standardized general exer-
cises to improve muscle strength and fitness
activities like shuttle-run, step-up and sitting
to standing. Initially, each fitness exercises
were repeated 10 times during each session
and progressed with an increment of 5 repeti-
tions. These fitness activities were performed

during the physical education period under
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the supervision of the physical educator. The
child did not develop any musculoskeletal in-

jury at 6 weeks follow up.
Discussion

This case report describes the clinical find-
ings of a primary school male student with
GJH. The hypermobility is more common in
younger children as seen in this current case
scenario. This patient did not exhibit any as-
sociated clinical features of hypermobility re-
lated genetic disorders such as Ehler- Danlos
syndrome or Marfan’s syndrome. However,
he did not exhibit any symptoms of muscu-
loskeletal disorders or other additional char-
acteristics as specified in Brighton’s criteria
to be diagnosed as Hypermobility syndrome
161, This patient is underweight as reflected by
BMI of 15.5 Kg/m? Earlier researches did
not report any significant association between
BMI and GJH ..

The patient was screened for the presence of
joint hypermobility using the Beighton score
(BS). The BS was developed in South Afri-
ca and was based on 1,083 Tswana Africans
(adults and children) and subsequently used
globally to identify generalized joint hyper-
mobility in all populations and age groups.
The BS is influenced by age, gender, and eth-
nicity. In adults, the cutoff of > 4/9 is used to
classify hypermobility. But there is no con-
sensus regarding the cutoff for children 1.
The BS score of this patient was 9/9 and clas-
sified as Hypermobile.

It is essential to screen the children for issues

related to hypermobility to start the exercise
interventions at the earliest to prevent devas-
tating complications. The hypermobile chil-
dren tend to adopt the end joint range during
resting position to gain stability. This faulty
resting position along with features like ab-
normal movement patterns, decreased pro-
prioception causes supporting joint structures
to undergo excessive stress and strain result-
ing in fatigue and pain "l Pain reduces the
joint mobility and leads to weakness of the
surrounding muscles and result in joint inju-
ries and musculoskeletal disorders ). The
hypermobile individual commonly experi-
ence ankle sprains and functional ankle insta-
bility followed by anterior cruciate ligament
(ACL) injury and shoulder instability (sub-
luxation or dislocation) [, The healing pe-
riod for hypermobile individuals was longer
compared to the normal population and result

in deconditioning "),

Physical therapy plays an integral role in the
management of joint hypermobility. The pre-
liminary physical therapy sessions were tar-
geted to reduce pain and improve joint protec-
tion, joint control, and stability. The long-term
goals were injury prevention and physical fit-
ness. This patient did not experience any pain
and hence focused on other mentioned inter-
ventions. This patient was advised to refrain
from contact sports as a measure of joint pro-
tection because participation in contact sports
increases the risk of joint injuries in hypermo-

bile individuals.

The interventions on joint control focused to
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maintain the normal range of movement with
an emphasis on attaining effective control of
the entire range of movement, especially in
the hypermobile range as recommended in the
literature. The objective of the joint control
exercises was to retrain tonic low threshold
activation of the local stability system to en-
hance muscle stiffness and train the function-
al low load integration of the local and global
stabilizer muscles to regulate the neutral posi-
tion of the joints !'!l. In a recent school-based
study in UK, Hand physical therapy signifi-
cantly improved grip strength among Hy-
permobile children. The grip strength of this

patient was found to be in the normal range
[12-14]

The ideal amalgamation of proprioception and
motor control is essential for normal move-
ment. Proprioception is the ability to sense
the position of the joint (position sense) and
movement (kinesthesia) for the sake to guar-
antee the optimal joint position and acquire
adequate muscle tone for the specific activity
(151 Earlier researchers reported propriocep-
tive deficits among hypermobile individuals
and the reason for this is still not clear. The
proprioceptive exercises performed by this
patient effectively improved joint stability in
addition to proprioception and were highly

recommended in the literature [,

Once effective joint control is accomplished,
hypermobile individuals are motivated to cre-
ate a lifelong dedication to physical activity
to preserve excellent health and well-being. It

is imperative to identify safe and entertaining

activities and sports which could maintain ad-
equate cardiopulmonary fitness [’). We plan to
advise him to take part in swimming activities

during the next follow-up.
Conclusion

This case report discusses a pediatric patient
with GJH. The screening and early rehabili-
tation strategies for joint hypermobility were
discussed to start the exercise interventions at
the earliest to prevent devastating complica-
tions. The preliminary physical therapy ses-
sions were targeted to improve joint protec-
tion, joint control, and stability. The long-term
goals were injury prevention and physical fit-
ness. There is a scarcity of research focusing
on the effectiveness of Physical therapy in the
management of GJH. Hence, further studies

are essential to agree or contradict the treat-
ment strategies mentioned in this case report.
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Abstract

Background:

Psychiatric disorders can be caused by organic conditions.
Arachnoid cysts are suggested to be related to psychiatric
disorders since many case reports have be published present-
ing coexistence of arachnoid cyst and psychosis.

Case report:

An 18-year-old single male was admitted to the psychiatry
hospital with severe fearfulness, disorganized behavior, de-
creased sleep, and refusal of oral intake. He had delusions of
guilt, persecution and misidentification. He also showed pe-
riods of incoherent and very poor speech, perplexity, disori-
entation, and some catatonic features. There was no history
of substance use or significant medical problem. Physical,
including neurological, examination and laboratory investi-
gations were normal. A brain CT revealed the presence of
an arachnoid cyst in the left temporal lobe. He was treated
pharmacologically with partial and slow response.
Conclusion:

Causal relationship between arachnoid cyst and psychosis
is difficult to be concluded in this case, but the possibility
should not be ignored. This case is reported from Arab re-
gion where there is lack of such publications. More in depth
research is needed.

Key words: Psychosis; Temporal lobe; Arachnoid Cyst;
Arab; Case report.

Introduction:

Intracranial lesions are among possible organ-
ic causes of psychotic disorders, although the
relation between arachnoid cysts and psychi-
atric disorders is not confirmed . Arachnoid
cysts are uncommon benign neurological tu-

mors and they represent only 1% of all intra-
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cranial space-occupying lesions > 3. Arach-
noid cysts are mostly congenital, and they are
formed by an arachnoid membrane contain-
ing cerebrospinal fluid (CSF) 5. Most cases
of arachnoid cysts are asymptomatic and are
accidentally diagnosed by neuroimaging 7,
Despite that, many articles have reported cas-

es with intracranial arachnoid cysts present-

Psychosis in a Young Patient with a Left Temporal Arachnoid Cyst: A Case Report



Majmaah Journal of Health Sciences ,Vol. 8, Issue 1, January - 2020 , Jumadil Awwal - 1441

ing with psychotic features ' +7. Although
it is usually hard to prove the causal relation-
ship in most of those cases, the increasing
number of cases described in literature can-
not be simply justified by the coincidence "
More studies on such cases is needed to add to
the knowledge regarding both etiological and

management aspects of this condition.
Case report:

An 18-year-old Saudi male, single was ad-
mitted to the Mental Health Hospital because
of severe fearfulness, behavioral change, de-
creased sleep, and refusal of oral intake asso-

ciated with marked weight loss.

According to his parents, the condition started
8 months ago with behavioral change; patient
started to isolate himself, to ask his father to
forgive him inappropriately, and he asked his
mother to bring him a little brother to play
with. Few months later, He became enclosed
in his room, with poor sleep, fearful and be-
having in a strange way (dancing and get-
ting anger outbursts without obvious reason),
he thought that his friends took pictures to
him while he was nude in the bathroom and
threatened him to diffuse them on internet. He
started to think that his mother is not his real

mother.

Patient had no history of mental illnesses,
no history of psychoactive substance use, no
forensic history, and no significant family
history of mental illnesses. His medical his-
tory was insignificant. He had been graduated

from secondary school few months ago with a

very good performance, just before the onset

of his illness.

On Mental status examination, patient was
conscious, having good self-care and self-hy-
giene, but uncooperative, restless, and having
some disorganized behavior. He was anx-
ious and fearful, but his affect was restricted.
He had delusions of guilt, persecution and
misidentification. There were no suicidal or
homicidal ideas and no hallucinations. He
had lack of insight and impaired judgment.
During his hospital stay, patient showed pe-
riods of incoherent and very poor speech,
perplexity, disorientation, and some catatonic
features (mutism and negativism). He refused
oral food intake during first few days in hos-

pital which necessitated parenteral feeding.

Patient’s physical examination were normal
and there were no focal neurological deficits.
All laboratory investigations were within
normal, including complete blood picture,
thyroid, liver and renal function test, and
blood glucose. Urine toxicology were nega-
tive. Electroencephalograph (EEG) did not
reveal any abnormality. Brain Computed to-
mography (CT) Scan with contrast was done
and has revealed an extra-axial left temporal
arachnoid cyst. The lesion was about 3.6 %

1.6 cm in size (Fig. 1).
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Figure 1: Brain CT showing an extra-axial

left temporal arachnoid cyst

The neurosurgeon was consulted; however,
due to the lack of neurological symptoms; he
recommended against any neurosurgical in-
tervention and he proposed the medical man-

agement.

Patient received injectable antipsychotics;
Haloperidol 5 mg bid, in the beginning, be-
cause he was uncooperative and refusing oral
medications. Then it was replaced by olan-
zapine, because of the appearance of extra-
pyramidal side effects, started with 5 mg/day
and increased gradually to reach 20 mg/day.
Six weeks after starting olanzapine, a small
dose of flupenthixol was added as an aug-
mentation because of limited response. Dur-
ing the following three weeks, patient showed
remarkable improvement. On discharge, after
9 weeks of hospitalization, patient was calm
and cooperative, with no problem in sleep or
appetite. He was no longer deluded, anxious
or fearful, although he was still socially iso-

lated and having little speech.

Discussion:

This patient presented with prominent psy-
chotic features characterized by delusions and
disorganized behavior, as well as some cata-
tonic features and negative symptoms, for a
duration of about 8 months. There were few
affective symptoms which were not enough to
make a diagnosis of a mood disorder. Depend-
ing on this presentation and considering the
neurosurgeon’s report that the arachnoid cyst
had no any mass effect, our patient received a

provisional diagnosis of schizophrenia.

Despite this diagnosis, there are some reasons
to suggest possible association, not just a sim-
ple coincidence, between this psychotic ill-
ness and the arachnoid cyst. In our patient, the
arachnoid cyst was in the left temporal lobe,
and there is a relation between dysfunction in
this area and the presence of schizophrenia [*!
and psychological symptoms were found in
76% of patients whose temporal lobes were
affected P\ Other factors supporting this sug-
gestion include the absence of past or family
history of psychiatric disorders in our patient
and the absence of clear precipitating factors.
According to previous studies % !, psychiat-
ric symptoms of the cyst may include: para-
noid delusions, alexithymia, attention deficit
and hyperactivity disorder, and guilt feeling
which were present among our patient’s fea-

tures.

Regarding treatment response, our patient
responded partially and slowly to the medi-
cations he received which was similar to re-

sults achieved in several patients presented
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with an arachnoid cyst with psychosis who
were treated pharmacologically without any
surgical intervention and complete remission
of the psychotic symptoms was not achieved
5121 On the other hand, rapid improvement
reported when surgical intervention was per-
formed '3 in form of craniotomy, excision,
or drainage "%, In a case series published by
Kohn et al, eight patients presented with both
arachnoid cysts and psychiatric features, cyst
was surgically removed in one of them and he
was the only one to show complete remission

of symptoms "1,
Conclusion:

It is difficult to confirm whether the arachnoid
cyst was responsible for the psychotic features
in our current patient, but its possible role in
the etiology should be considered. This case
reported a rare presentation especially in the
Arab region where there is lack of published
similar case reports. Further studies of more
cases with coexistence of arachnoid cyst and
psychosis are recommended for more explo-
ration and confirmation of the causal relation-
ship and then deciding the optimum plan of

management.
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Proofs will be made available to the author(s) to be checked. It is the responsibility of the author(s) to make sure
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COVER ILLUSTRATIONS
Cover illustrations will be chosen by the Editors. Authors are highly encouraged to submit high quality color figures and
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article acceptance, the corresponding author will be contacted and asked to submit the above forms. It is the author's
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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.
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method of random allocation and measures taken for maintaining its concealment including blinding, numbers treated,
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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
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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
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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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