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From the Editor’s Desk......

Salaam Alaikum,

Once again it is a great pleasure in reaching you through this issue of MJHS. First of
all let me thank our beloved Rector- Dr. Khalid bin Saad Al Meqrin and the Vice Rector for
Graduate Studies and Scientific Research Prof. Dr. Mohammad Bin Abdullah Al-Shaaya’a for
delegating this responsibility to me. I am pleased to acknowledge the contribution of our edi-
torial board members. I also extend my gratitude to the reviewers, authors and the publishing

committee.

In this era of technological explosion newer diagnostic methods, newer treatment mo-
dalities, academic journals may take this information to the practitioners and students, as knowl-
edge and acquaintance of the same is much essential for better clinical practices. In the present
scenario of education, publications are considered as mile stones of academic achievements.
MIJHS provides such a platform for the students and the teaching faculty inside and outside
the Kingdom to exhibit their research. This issue of MJHS comes out with innovative articles
belonging to review category, original research and case reports .This journal focuses on the
researches on basic science and clinical research including prevention, treatment and prognosis

of diseases.

As you may know that MJHS is indexed with index Copernicus, all efforts are
being made by the editorial team to get MJHS indexed in other reputed search engines like
PUB-MED, SCOPUS and ISI. “Education is the most powerful tool which can be used to
change the world”. It is a well known fact that learning gives creativity, creativity leads to
thinking, thinking provides knowledge and knowledge makes you great. Research is nothing
but creating new knowledge. Journals are meant for disseminating the knowledge, ideas and
experiences through scientific articles. This issue of MJHS has interesting original articles and

case reports, hope it will be greatly appreciated by the readers.

Without the support of the editorial team, panel of reviewers and also the mem-
bers of MJHS, this mission to bring out this issue would not have been achieved. I take this op-
portunity to thank the Almighty and all the members of the University for their constant support
throughout the process of publishing this journal.

Editor-in-Chief, MJHS

Professor. Dr. Mohammed HS Al-Turaiki
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Abstract

Blood pressure is an important physiological
parameter to be monitored. For several medical
conditions, it is important to quickly know the
rise or fall in blood pressure. While researchers
are working to evolve a reliable continuous non-
invasive arterial pressure (CNAP) monitoring
devices based on sophisticated signal processing
with various technologies including Pefaz
principle & pulse wave velocity (PWV); we
present a very simple system to continuously
indicate the variations in blood pressure. Using
the typical shapes of the pulse wave obtained
by infra-red photoplethysmography (PPG) from
brachial and radial artery, we estimate the changes
in pulse transit time (PTT). This change is effected
onto a change in tone of an audio beep. The simple

circuit was assembled and tested. The details are

presented in the paper.

Keywords— pulse wave velocity, pulse transit

time, blood pressure, differential amplifier,

photoplethysmogaphy
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[. INTRODUCTION

Blood pressure is the pressure exerted by the blood
on the walls of vessels it flows through. It can
be measured in different parts of the body using
invasive or non-invasive techniques depending on
the availability of access to vessel or underlying
medical requirements. Routinely, it refers to the
arterial peak (systolic) and lowest (diastolic)
pressures exerted in arteries as the heart pumps
the blood. As per WHO guidelines, the blood
pressure is measured in the brachial artery held at
heart level [1]. The gold standard instrument for
non-invasive measurement of blood pressure is
sphygmomanometer used in ausculatory method.
The ausculatory and the other method, called
oscillometric method, both involve inflating a
cuff tied around the arm to occlude the brachial
artery of the subject. Both the methods are widely
used for cardiac screening as well as monitoring
for various cardiovascular and other health issues.
Intermittent obtaining of blood pressure with
either of these methods is, in general, sufficient
and good indicator for most cardiovascular
diseases. The commonest cardiovascular issue,
Hypertension or high arterial blood pressure, is
routinely screened and monitored by either of
these methods.

The blood pressure of an individual keeps on
varying in response to various physiological
stimuli. This is an adaptive and necessary
response of body. However, there are certain
medical conditions [2] like critical pregnancies,
certain surgeries, cerebrovascular diseases [3],
etc.in which blood pressure is required to be
monitored rather continuously. Under certain
unstable hydration conditions (due to dialysis
or pharmaceutical effects) also, regular and
continuous non-invasive blood pressure can avoid
acute conditions [4]. Even gross indication of
continuous variations in blood pressure can also
be useful in most cases. The standard non-invasive
method of occluding the artery and measuring
blood pressure does not lend itself well to repeated
or continuous measurements. Although, some
situations may warrant invasive monitoring but,
wherever possible, non-invasive (without using
the cannula or pricking the skin) monitoring would

be preferable. It not only drastically reduces the
chances of infection but also is convenient for
both the patient and the caregiver. Researchers
have tried several methods towards continuous
non-invasive measurement of blood pressure.
Finapres equipment [5] works on Pefiaz principle
based on exerting an opposing force on the finger
cuff to prevent physical disruption of blood pulse.
The emerging methods based on Pulse wave
velocity (PWV) or pulse transit time (PTT) also
promise to become more convenient alternatives
to the occlusion methods [6].

The blood pumped by heart rushes into the arteries
as a pulse. This mechanical wave of pulse spreads
into complete vasculature every cardiac cycle.
Stiffening of arteries and reduction of radius of
arteries leads to increased blood pressure. Higher
blood pressures have been related to increased
pulse wave velocity [7]. Standard method of
pulse wave velocity measurement consists of
measuring the pulse wave recorded by one of the
several available methods at carotid artery and at
femoral artery (ca-PWYV) [8].The PWV is given
as the physical distance between the two sites of
measurement per unit time elapsed (pulse transit
time) between pulse arrival times at two sites.
This PWV method of estimating blood pressure
and underlying thickening of arteries requires
availability of trained technician and a relatively
complex hardware. For measuring blood pressures
it requires elaborate calibration and does not
easily lend itself to automated measurements [7].

For meeting the situations where the objective
is only to grossly estimate the temporal
variations in blood pressure, we propose a
simple technique using conveniently obtained
pulse waveforms from the arm of the subject. It
avoids precise identification of pulse arrival times
and calibration. A simple circuit based on the
technique was designed, assembled and tested.
The developed system indicates the temporal
variations of blood pressure as audio signals. The
following paragraphs elaborate this. It can further
be developed into an unobtrusive ubiquitous non-
invasive blood pressure measurement device.

Jaspal Singh. Towards a Simple System for Indicating Temporal Variations in Blood Pressure
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II. THEORY

As indicated above, increased blood pressure
shows as heightened pulse wave velocity. Also,
PWV is

PWV =/PTT (1)

Where | = physical length of the arterial segment
and PTT is the pulse transit time. Formally, PTT
is given as difference in pulse arrival times at
proximal and distal ends of artery. So, the main
goal for indicating blood pressure continuously
is to continuously monitor the pulse arrival time
at two points of an artery. This is either done
manually or requires sophisticated processing.
To circumvent this, we can exploit the typical
shape of pulse waveforms. Using the basic idea
of pulse shapes at different body parts from the
literature and based on convenience of wearing
and maneuverability of device to heart levels, the
brachial artery and the radial artery were chosen
as two suitable points. Palm and fingers, although
equally convenient, were not selected as the pulse
waves at these points show significant reflected
waveforms and were considered not suitable.

Typical pulse pressure waveforms obtained at
brachial and radial artery are shown in fig 1 below.
The times corresponding to point A and B indicate
the pulse arrival times at respective locations. The
time gap between these two time points indicate
the pulse transit time. For measuring this PTT,
we need to identify and locate the points on the
two waveforms. This would evidently require
complex signal processing.

We propose to simply take the difference of the
two pulse waveforms with a differential amplifier
and subject the output to a dynamic threshold,
such that the output is

Vo=[ V1-V2 if (V- V2) > 0.3* max.(VI- Vz)]
0 otherwise.
(2)

where, V1 and V2 are the pulse waveforms.

Brachial

.-"Fr A

fl ||| Differential

‘ Radial N DT
B

L —+| |« p1T

AW

.
R

Figl. Pulse Waveforms

This effectively gives us a clean workable signal
which is positive for a time equal to two third
of sum of PTT and upstroke time of distal pulse
waveform. If tVo’ and tVo™ indicate the zero
crossing times of the signal Vo, then the time for
which the Vo remains positive, TVO is given as,

TVO = tVo’ — tVo” = 2/3 (PTT) + (upstroke time))  (3)

Now let the waveforms V1 and V2 shift relatively
due to change in blood pressure. The zero crossing
Times of Vo shall vary accordingly. For noting the
change in blood pressure we notice the change
in TVO. The change, A TVO from equation (3)
above would be

ATVO =2/3 ((APTT) + (A.Upstroke time))  (4)

As, the upstroke time of pulse waveform relates to
the ventricular compression time, it can be safely
approximated to be constant. So, A .Upstroke
time = 0. Thus, we get A TVO proportional
to A PTT. This fact is exploited for indicating
changes in blood pressure. In order to keep the
system simple, analog processing was used. The
indication is given in terms of an audio tone, the
frequency of which varies with the change in
TVO times. This scheme is shown in the block
diagram (Fig 2) below.

Brachial

Radial Pulse _’u
Signal

Fig 2. Schematic Diagram of the Technique

Differential Clivpi Ramp Audio Signal
Amplifier Generator [ (freq ~ Vpeat)
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IILIMPLEMENTATION AND TESTING
A. Sensor Design

Researchers have used different methods
to detect the pulse wave and to analyze the
pulse wave velocity [9]. Researchers have
also analyzed the contour of pulse wave for
different clinical estimates [Predicting Arterial
Stiffness From the Digital Volume Pulse
Waveform, A knowledge-based approach to
arterial stiffness estimation using the digital
volume pulse.]. In our design, being primarily
interested in arterial pulse waveform, Infra-
red PPG was selected for its convenience and
suitability based on [6]. Of the two, reflection
and transmission modes, reflective sensors
are much more unobtrusive and amenable to
different body locations. So, two reflective
PPG sensors were decided.

We used IR LED (Kingbright KP-1608 with
peak A 940nm and viewing angle 120°) and
phototransistor (Vishay VEMT-2020X01,
790 to 970nm with half sensitivity angle =
15degrees) mounted on small circuit board.
The LED was placed in the middle and
photodetector was mounted at a distance from
it. This test-sensor was applied to wrist and
arm using a band and the signal obtained. This
was repeated for different source —detector
distances. Based on test data, two identical
sensors were then made with a source —
detector distance of 8mm.

B. System Design

The system was implemented on

a specially designed circuit board and
assembled using hand soldering. The PPG
signals obtained from sensors are band-
passed between 0.5Hz to 20 Hz. These were
then amplified using Operational Amplifier
(LM348 with variable gain resistor). The
amplified signals were fed to the two ends
of differential amplifier (THS 4121, Texas
Instruments). The output of the differential

amplifier is fed to a peak holding circuit and
three resistances are used to get one third of
the peak signal. Simple comparator

circuit (using LM348) applies this threshold
to the signal. Output of the comparator powers
(gates) a RC ramp generator. So, longer the
PTT the longer the gating and so, greater the
ramp output. The peak of the ramp output,
with peak holding, decaying circuit and
Voltage controlled oscillator (VCO, MAX
038 of Maxim Integrated), is translated into
an audio beep whose frequency changes with
PTT. The tone of this audio beep was thus
indicative of changes in blood pressure of the
individual.

C. Test Set-up

The two sensors were placed at brachial
artery and radial artery at wrist respectively
and secured with bands. The sensor outputs
were given to the designed circuit assembled
on a printed circuit board. The output audio
beeps were listened to carefully for testing
the system. The amplified sensor outputs
and the clipped output were tapped out to a
custom built acquisition system consisting
of three ADCs sampling at 300 Hz in round
robin fashion and of microcontroller (AVR
evaluation kit) interfaced to PC via serial
port. A software program was made to display
the waveforms in real time. The Fig 3 below
shows the test set up and fig 4 shows a random
screenshot of output.

Fig 3. Test Set-up

Jaspal Singh. Towards a Simple System for Indicating Temporal Variations in Blood Pressure
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s .F. = a R n e

Fig 4 Random Screenshot

The system was applied to a normal healthy
volunteer and audio tone listened. His systolic,
diastolic and mean blood pressure was also
recorded using automatic blood pressure
monitor (Omron HEM-7120). The volunteer
was then shown a random video clip from
the collection of movies in library and the
above process repeated. After sufficient rest,
he was asked to undertake strenuous exercise
and all measurements were repeated. The
process was repeated randomly for the same
individual without disturbing the sensors
attached. This was done for each of ten normal
healthy volunteers recruited for the purpose.
The results are tabulated in table 1 below.

IV.RESULTS AND DISCUSSIONS

The experiment was run for seventy instances
of change in blood pressure. Observations by
listening to the audio tone have correlated well
with the change in systolic blood pressure as
measured using standard NIBP instrument.
The Fisher’s

TABLE L. SUMMARY OF OBSERVATIONS
No of instances of change
in Systolic BP (mm of Hg)
Total
< No
20 Change S20 1 >20
After Actual 1 6 3 0 10
watching
movie Observed 0 5 5 0 10
by tone
Actual 0 1 3 6 10
After
exercise
Observed 0 0 3 7 10
by tone

exact test on the results show a p=0.0064 (and
total ‘unusual tables’ probability = 0.952).
thus, the results are significantly related. This
experiment is an initial result of feasibility
and suitability of proposed novel system
for indicating changes in blood pressure of
the subject. The system has well indicated
the changes in systolic blood pressure of an
individual. Various possibilities of error and
bias of the observer have not been really
addressed. So, validation of the system
with extensive experiments and on a larger
population is imperative. The simplicity of
the system comes from the selection of pulse
waveforms and the method to estimate changes
in PTT. Its suitability in patients with various
cardiovascular issues remains to be explored.
Nevertheless, it can be further developed
and customized to precise measurements
of blood pressure for most cases. Further,
the application of sensors is prone to lot of
errors requires extensive experimentation for
standardization. In this experiment we have
applied sensors by looking at the real time
waveforms and reapplying (or adjusting the
pressure) if optimal waveform matched with
previously stored waveform is not obtained.
In practice, robust method of locating the
pulse and applying the sensors need to be
worked out.

V. CONCLUSION

We have designed a simple circuit that
outputs an audio beep indicating changes in
bloodpressure. Itusesthe PPG signals obtained
from brachial and radial artery of the single
arm. By virtue of the typical signal shapes,
passing the signals through a differential
amplifier gives a waveform indicating current
pulse transit time and therefore, the blood
pressure. The circuit was assembled and
tested. While exact measurements would
require rigorous processing and calibration,
the presented system was found suitable for
gross indication of changes in blood pressure.

Jaspal Singh. Towards a Simple System for Indicating Temporal Variations in Blood Pressure
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Abstract

Background & Aims: Primary healthcare services
aim to promote health and prevent health problems.
However, waste generated from primary healthcare
centers (PHC) potentially harmful to public health
and the environment. The aim of this study was to as-
sess wastes management of these centers. Methods:
The data of this observational — cross-sectional study
were collected from the available primary healthcare
centers in Al-Baha city, Saudi Arabia (N=15 PHC cen-
ters). Data collected using standardized questionnaire
and observations. Results: Contaminated sharp and
pharmaceuticals pressurized wastes were generated in
all PHC centers. About 14(93.3%) and 13(86.7%) of
the centers were generating wastes of live attenuated
vaccines vials and articles contaminated with blood,
respectively. Eight (53.6%) of the centers generated
more than 3 kg per day of contaminated sharps, fol-
lowed by; live and attenuated vaccines’ vials. Eleven
(73.3%) and 7 (46.7%) of the PHC centers produces 1
to 3 kg of hazardous wastes per day of articles contami-
nated with blood and waste contaminated with excre-
tion, respectively. All health centers except one were
practicing waste segregation properly, and 2 (13.4%)
of the centers lacked waste storage method. A total of
5 (33.5%) centers also did not practice any type of dis
infection, 7 (46.7%) and 9 (60.0%) of these centers did
not have medical waste plan, nor specification for the
collection and handling procedures of their medical
wastes, respec tively. The most common methods used
for medical waste packaging were bags (68.8%) and
plastic containers (18.8%). Conclusion: Medical waste
management practices were found to be deficient and
their amendment highly recommended.

Keywords: Biohazards Wastes, Medical Waste, Prima-

ry Health Care, Public Health, Saudi Arabia
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Introduction:

Healthcare services aim to reduce health
problems and to prevent potential health risks.
However, medical waste is often generated
during health-care or diagnostic activities,
which are potentially harmful to public health
and the environment . Health Care Waste
(HCW) is defined as the total waste stream
from a health care facility that includes both
non-infectious waste materials and infectious
waste materials. However, World Health Or-
ganization (WHO) estimated that 80% from
total healthcare waste is not infectious and
only (20%) is infectious or poses risk of harm
or hazardous to human beings @. In general,
infectious wastes include infectious sharps
and infectious non-sharp materials (e.g. nee-
dles, blades, infusion sets or other items that
can cause direct injury, materials that have
been in contact with human blood, bandages,
swabs, etc). On the other hand, Non-infec-
tious wastes may include materials that have
not been in contact with patients such as paper
and plastic packaging metal, or other wastes
which are similar to household wastes ©.
Most waste generated in healthcare centers

consider as general wastes, they are non- in-

fectious and can be treated as regular with
municipal waste. But minimum proportion of
healthcare wastes which known as “special
healthcare waste”, need special management.
Special healthcare wastes include sharps (e.g.
needles, razors, and scalpels), pathologi-
cal waste, other potentially infectious waste,
pharmaceutical waste, biological waste, and
hazardous chemical waste @ The special
healthcare wastes also include all waste gen-
erated under certain circumstances, such as in
isolation wards and clinical laboratories, have
need of special attention for handling ¢-.
Medical waste mismanagement may expose
people inside the healthcare facilities (e.g.
staff, employees who handle medical waste,
patients and their families), and individuals
outside the facility to potential risks.
Moreover, some accidental exposures to
these hazardous medical wastes are also
probabl &4,

In general, 75% to 90% of wastes produced
by healthcare facilities are general or non-risk
wastes comparable to domestic wastes. These
wastes come mostly from the administrative
and housekeeping functions of healthcare dai-

ly duties the remaining 10-25% of wastes is
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regarded as hazardous, and may pose a vari-
ety of health risks ©. It has been reported that
the main reasons for failure of waste manage-
ment as follow ©; lack of awareness about the
health hazards related to health-care waste,
inadequate training in proper waste man-
agement, absence of waste management and
disposal systems, insufficient financial and
human resources and the low priority given
to the topic are the most common problems
connected with health-care waste. However,
many countries either do not have appropriate
regulations, or do not enforce them ©.

High-income countries generate on aver-
age up to 0.5 kg of hazardous waste per bed
per day; while low-income countries gener-
ate on average 0.2 kg of hazardous waste per
hospital bed per day. However, health-care
waste is often not separated into hazardous or
non-hazardous wastes in low-income coun-
tries making the real quantity of hazardous
waste much higher ©.Infectious and anatomic
wastes together represent the majority of the
hazardous waste, up to 15% of the total waste
from health-care activities. Nevertheless,
sharps materials represent about 1% of the to-

tal waste, yet they are among the main causes

of disease transmission. On the other hand,
pharmaceuticals and chemicals materials ac-
count for about 3% of waste from health-care
activities while genotoxic waste, heavy metal
content and radioactive matter account for
1% of the total health-care waste ©.

WHO (2011) reported that; injections with
contaminated syringes due to unsafe dispos-
ing or re-use of disposable syringes and nee-
dles for injections is particularly common in
African, Asian and Central and Eastern Eu-
ropean countries . Additional hazards occur
in developing countries, from scavenging at
waste disposal sites and the manual sorting
of hazardous waste from health-care facili-
ties. The waste handlers are at immediate risk
of needle-stick injuries and exposure to their
toxic or infectious materials . Many data
from developing counties indicates that the
range is essentially similar but the figures are
lower i.e. 1 to 2 Kg/day/patient (7).

The effective management process of health-
care wastes are segregation, packaging and
identification ®. Sorting wastes into color-
coded plastic bags or containers is consid-
ered the most common and appropriate way

of identifying the categories of the healthcare
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wastes. However, the recommended color
coding of containers are: (a) Yellow-Infec-
tious, highly infectious wastes and sharps;
(b) Brown-Chemicals and pharmaceutical
wastes; and (c) Black-General healthcare
wastes .

Inadequate and inappropriate handling of
health-care waste may have serious public
health consequences and a significant impact
on the environment ®. These wastes may en-
hance environmental pollution and the spread
of infectious diseases, including acquired im-
munodeficiency syndrome (AIDS), hepatitis,
tuberculosis, diphtheria, cholera, and many
others. Sound management of health-care
waste is thus a crucial component of envi-
ronmental health protection ©. Hossain et al
(2011) reported some accidental exposure to
blood (AEB) or to other body fluids are ex-
amples of accidental exposure to hazardous
medical waste V.Poor conduct and inappro-
priate disposal methods exercised during han-
dling and waste disposal of health care waste/
medical care waste (HCW/MCW) is increas-
ing significant health hazards and environ-
mental pollution due to the infectious nature

of the waste . It is, therefore, emphasized

that even very limited waste-management
measures can substantially reduce the health
risks of these wastes 2. In many countries,
knowledge about the potential for harm from
health-care wastes has now become more
prominent to governments, medical practitio-
ners and civil society !?. Therefore, the aim
of this study was to assess the medical waste
practices in primary healthcare centers in Al-
Baha city, Saudi Arabia.

Material & Methods:

This observational, cross sectional study was
carried out to assess the status of manage-
ment and handling of healthcare wastes in
Baha city. All the primary healthcare centers
(N=15 PHC centers) were included in this
study. The PHCc were visited between April-
May, (2012). The permission for data collec-
tion was granted from Department of health
affairs at Baha city. The head of each PHC
centers were visited to clarify the aim of this
study and the importance of participation and
to seek their permission to be involved.
Observational checklist, modified from the
WHO questionnaire on healthcare waste
management, was used to determine waste

handling, management and compliance with
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WHO and World Bank guidelines on health-
care waste management '¥. PHCs staffs were
interviewed and check list was filled to deter-
mine their level of knowledge, practices and
following safety measures. Deceptive analy-
sis using frequency tables, bi-chart and par
chart were used. Statistical analysis was done

using SPSS program.

Results:

Nearly all of the primary healthcare centers
in Baha city were generating some various
types of hazardous medical wastes as shown
in Table 1. All centers (100%) in Baha were
producing contaminated sharp and pharma-
ceuticals pressurized wastes. About (93.3%)
of the centers were generating wastes of live
and attenuated vaccines vials. Articles con-
taminated with blood were found in (80%),
and wastes contaminated with excretion gen-
erated in (80%) of these centers. Liquid blood
elements were generated only in (20%) of the
PHC centers.

(Table 1, Table 2) showed the type and aver-
age quantity kilogram per day of hazard waste
generated in Al-Baha Primary Health Care

(PHC) centers. Fourteen (93.3%) of these

centers produced huge quantity of expired
live and attenuated vaccines and vaccines’ vi-
als of which (66.7%) produce between 1 to 3
kg/day in average and one of the PHC center
produces more than 3 kg/day. Liquid blood
elements were produced by 3 (20.0%) of PHC
centers and two of these three produced over
1 kg to 3 kg/day. Articles contaminated with
blood were produced in 13 (86.7%) of the
centers, of which 7 (46.7%) produce 1 to 3
kg/day. Contaminated sharps produced from
all PHC centers, of which 8 (53.6%) of these
centers were producing more than 3 kg per
day. Chemicals were produced in 12 (80.0%)
of the centers, 10 (66.7%) of these centers
produce 1 to 3 kg per day. All surveyed PHC
centers were producing pharmaceuticals pres-
surized. Also 14 (93.3%) of these centers
were producing waste articles contaminated
with excretion; which included cultures and
stocks; tissues; dressings, swabs or other
items soaked with blood; syringe needles;
scalpels; diapers; blood bags. These quanti-
ties of different medical waste were generated
as a result of diagnosis, treatment, and immu-
nization.

(Table 3) shows some deficiency of man-
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agement measures for the basic elements
of healthcare waste program; that (6.7%) of
PHC centers in Al-Baha city lacked segrega-
tions, 2 (13.4%) without waste storage room,
5 (33.5%) of the centers did not practice any
type of disinfection. Considering wastes han-
dling, all responsible personnel or workers of
waste handling were using personnel protec-
tive equipment’s, except one center. Employ-
ees in 14 (93.3%) centers were involved and
had some level of responsibility in the col-
lection of the medical waste. The majority
(60.0%) of the PHC centers of Al-Baha were
lacked defined collection coding and handling
procedures for their hazard waste.

(Table 4) shows the some personal develop-
ment measures and other management process
in the field of medical wastes, which available
at PHC centers in Al-Baha City. Most of the
concerned people were had had training sec-
tions in the field of medical wastes manage-
ment, only in 3 (18.8%) of these centers had
no sort of worker training regarding medi-
cal wastes. Only 10 (66.7%) of these centers
were having clear job description for medi-
cal wastes workers. Indication check list were

used to measure the awareness toward medi-

cal wastes, which reveal that; in 5 (31.2%) of
these centers the medical wastes staff were at
poor level of knowledge and they also lack
awareness about medical wastes hazards and
proper medical waste handling. Guideline
manuals for medical wastes handling were
available in (86.7%) of the PHC centers. (Ta-
ble 4) shows that nearly half (46.7%) of the
centers lacked medical waste management
plan; i.e., there were no clear specification for
collection, handling and storage procedures
of their wastes.

(Figure 1) shows the types of personal pro-
tection equipment (PPE) which used by the
Handler of medical wastes at (PHC) cen-
ters in Al-Baha. Gloves, Masks, Eye Glass,
boots and overall were available in all cen-
ters, only one of healthcare centers lacked all
these types of personal protection equipment
(PPE). Gloves were not used in 2 (13.4%) of
the PHC centers. Although, masks were pres-
ent in (93.3%) of the centers but used only in
5 (43.3%) centers. Eye Glass was available in
(66.7%) of the centers and although present
but not used in (26.8%) of these centers.

The duration of medical waste storage as high-

lighted in (Figure 2), about 94% of Al-Baha
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PHC centers kept their medical wastes for one
week inside their building; this reflects the
frequency of waste collection from this cen-
ters. Except in (6%) of the studied centers due
to long period of storage the medical wastes
expected to accumulate and create a suitable
condition for microorganisms’ growth, rest-
ing area and breeding sites of vector borne
diseases.

Almost all the PHC centers stored their wastes
out of the recommended levels of tempera-
tures (Figure 3). Moreover, about 46.7% of
the PHC centers have control the temperature
level of medical waste storage within 24°C
to 32°C, while more than 20% of the centers
stored the waste at less than 8°C to 24°C and
the same number of the centers their waste at
32°C to 40°C or even more.

(Figure 4) shows that the most common meth-
ods used for medical waste packaging in Baha
primary healthcare centers were bags 68.8%
and plastic containers 18.8% and about 12.4%
of these centers did not determine their meth-
od of waste packaging or types of storage

containers.

Tables (1): Type of Medical Waste Avail-
able at the primary healthcare (PHC) cen-

ters in Al-Baha City Saudi Arabia

N. of
Type of the waste %
PHC
Li d att ted i
ive and a er.nua ed vaccines 1415 | 933 %
vials
Liquid blood elements 3/15 | 20.0 %
Articl taminated with
rticles contaminated wi 1315 | 867 %
blood
Contaminated sharp 15/15 | 100 %
Chemicals 12/15 | 80.0 %
Pharmaceuticals Pressurized | 15/15 | 100 %
Wast taminated with
aste con aml.na ed wi 1215 | 80.0 %
excretion
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Table (2): Proportional quantity kilogram per day/visitors of hazard waste generated in

Al-Baha Primary Health Care (PHC) centers, Saudi Arabia

Number of PHC with regard to the average quantity of hazard
waste/kg/day/visitors
Type of the waste
Less than 1to3kg/ | More than
None Total
1 kg/day day 3 kg/day
Live and attenuated vaccines
1(06.7) 3(20.0%) | 10(66.7%) | 1(6.7 %) 15(100)
vials
Liquid blood elements 12 (80.0) | 1(06.7%) | 2 (13.4%) 0.0 15(100)
Articles contaminated with
2(13.4) | 6(40.0%) 7 (46.7%) 0.0 15(100)
blood
Contaminated sharp 0.0 1(06.7%) | 6(40.0%) | 8(53.6%) 15(100)
Chemical 3(20.0) 2(13.4%) | 10 (66.7%) 0.0 15(100)
Pharmaceuticals Pressurized 0.0 14(93.3.0) 1 (06.7%) 0.0 15(100)
Waste contaminated with ex-
3 (20.0) 1(6.7%) 11(73.3%) 0.0 15(100)
cretion

Table (3) Medical waste management parameters practiced in Al-Baha Primary Health

Care (PHC) centers, Saudi Arabia

cedures

Parameter Yes No Total

Segregations 14 (93.3%) | 1 (6.7%) 15(100)
Storage 13 (86.7%) | 2 (13.4%) | 15(100)
Disinfection 10 (66.7%) | 5(33.5%) | 15(100)
Final treatment at PHC 2 (13.4%) | 13 (86.7%) | 15(100)
Handler use PPE 14 (93.3%) | 1 (6.7%) 15(100)
Collection (Involvement) responsibility 14 (93.3%) | 1(6.7%) 15(100)
Defined collection CODING & handling pro- 6 (40.0%) | 9 (60.0%) | 15(100)
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Table (4): Personal development and other management process available at (PHC) cen-

ters in Al-Baha City Saudi Arabia

Number of PHC
Parameter
Yes Available Not Available Total

Training of worker 12 (80.0%) 3 (18.8%) 15(100)
Present of job description 10 (%66.7) 6 (37.5%) 15(100)
MW Staff awareness 11 (73.3.8%) 5 (31.2%) 15(100)
Present guideline manual 13 (86.7%) 3(20.0%) 15(100)
Present of MWM plan 8 (53.3%) 7 (46.7%) 15(100)

(Table 2), The least produced hazardous wastes was liquid blood elements which was pro

BUsed M Notavailable

W Available Not used

0.00%
Overall

Eye Glass

Boots

Masks

Gloves

Figure (1): Types of Personal Protection
Equipment (PPE) which the Medical Wastes
Handler

were using at (PHC) centers in Al-Baha City
Saudi Arabia

B Three days M Seven days

Figure (2) Duration of medical waste storage

per day/s in Al-Baha Primary Health Care

(PHC) Centers

46.70% 50.00%

45.00%
40.00%
35.00%
30.00%
20.00% 20.00% 25.00%

13.40% 20.00%
15.00%
10.00%
5.00%
0.00%

At 32to 40 At 24to32  AtSB toless

Have no

degree degree than 24 storage
centigrade  centigrade degree
centigrade

Figure (3) Temperature levels of the storage at
which medical wastes were stored in Al-Baha

Primary Health Care (PHC) Centers

68.80%
B0.00%:
50.00%:
18.80%

40.00%: 12.40%
o | AP -
0.00% = ~

Methods of  Bags Plastic

pakaging containers

not
determined

Figure (4) Methods used for medical waste
packaging in Al-Baha Primary Health Care
(PHC) Centers
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Discussion:

Primary Healthcare Centers in Baha city
generate high quantity of various hazardous
medical wastes as shown in (Table 1 and Ta-
ble 2). Compositions of hazardous waste and
the rate of production of the various types of
these wastes in Al-Baha primary health care
(PHC) centers were the same as those esti-
mated in many research reported by; Pruss et
al., (1999) © and World Health Organization
(2014) ©- and also similar to what reported by
Lars (2000) @ and International Committee of
the Red Cross (2011) .

Most of HCW in the surveyed centers have
the potential of transmitting infectious agents
to humans (Table 1 and Table 2). Also the
rate of daily production exceeding which re-
ported by Al-Zahrani et al, (2000), that; the
minimum recorded rate was 0.005 kg/visitor/
day, and the maximum was 0.34 kg/ visitor/
day. The mean rate of generation was 0.08+
kg/visitor/day. The estimated mean amount of
all healthcare risk waste generated in the King
dom of Saudi Arabia is 25,207 tons/year (9.
Table 2, revealed that the least produced haz-
ardous wastes were liquid blood elements
which were produced by only by three centers
with rate of production between less than one
kg to 3kg. Chemical waste was the second
least hazard waste after liquid blood elements

produced by 12 centers with the same rate.

Contaminated sharps were the highest type
among the hazardous wastes produced in the
surveyed centers, that was produced from all
centers and 8 (53.6%) of those centers pro-
duced high rate more than 3 kg/day all these
results were within World Health Organiza-
tion (WHO) estimation that that 80% from to-
tal healthcare waste is not infectious and only

(20%) is infectious or poses risk of harm or
hazardous to human being (2).

duced by only by three centers with rate of
production between less than one kg to 3kg.
Chemical waste was the second least hazard
waste after liquid blood elements produced
by 12 centers with the same rate. Contami-
nated sharp was the highest type among the
hazardous wastes produced in the surveyed
centers, that was produced from all centers
and 8 (53.6%) of those centers produced high
rate more than 3 kg/day all these results were
within World Health Organization (WHO) es-
timation that that 80% from total healthcare
waste is not infectious and only (20%) is in-
fectious or poses risk of harm or hazardous to
human beings @.

(Table 2), also reported that; Fourteen (93.3%)
of these centers produced huge quantity of

expired live and attenuated vaccines and vac-
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cines’ vials of which 66.7% produce between
1 to 3 kg/day in average and one of the PHC
center produces more than 3 kg/day. Liquid
blood elements produced only by 3 (20.0%)
of PHC centers two of these three produced
over 1 kg to 3 kg/day. These situation regulat-
ing the monitoring of these wastes category
as Oke (2008) concluded that; hazardous im-
munization wastes require proper monitoring
for an effective tracking at all times "¢. The
results of this study also showed that there
was lack of some management measures for
the basic elements of healthcare waste pro-
gram as presented in (Table 3). Segregations
were practiced in all the PHC centers except
one (6.7%) This was similar to what Taghi-
pour, reported in 2009 that; segregation and
minimization of waste are not carried out
correctly in any of the northwest Iran-Tabriz
hospitals (7. (Table 3), also revealed that; 5
(33.5%) of PHC centers did not practice any
type of disinfection. Disinfection as Soares
et al (2013) reviewed is an efficiency method
to inactivation and control Escherichia coli,
Pseudomonas aeruginosa and Staphylococ-
cus aureus bacteria, which are representative

of the microorganisms found in HCW (%),

Similar study from Saudi Arabia conducted
by Zahrani, et al, (2000), reported much care
is given by the responsible authorities for the
management of that type of waste.

(Table 4), shows some important management
process to improve personal aware of medi-
cal wastes handler were not available at some
of PHC centers in Al-Baha city. Indication of
knowledge check list revealed the poor aware-
ness among medical wastes regarding its haz-
ards and handling. These situations will defi-
nitely magnitudes the problems of healthcare
wastes and increase the exposures of peoples
to their hazardous. (Table 4), presented that,
5 (31.2%) of the medical wastes staffs were
at poor level of knowledge and neither aware
about medical wastes neither hazards nor han-
dling. The lacked of awareness was reported
by Alago and Kocasoy (2013), as one of the
main reason for the mismanagement of these
wastes with other reasons such as the lack of
appropriate legislation and effective control;
and financial strains . Hossain (2011) also
reported that; in most cases, the main reasons
of the mismanagement of CSW are the lack
of appropriate legislation, lack of specialized

clinical staffs, lack of awareness and effec-
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tive control 'V, Gupta et al also recommended
that, there is also a need to create awareness
among all other stakeholders about the impor-
tance of biomedical waste management and
related regulations @

The result in (Table 4) reported that 7 (46.7%)
of the health centers lacked any MWM plan,
the same result was reported by Moreira and
Gunther in Brazil (2013); they reported that;
although it was mandatory to implement the
Medical Waste Management Plan (MWMP)
according to Brazilian law, but evaluation re-
vealed that such implementation not imple-
mented @Y. About 5 (31.2%) of the health
care centers staff lacked some knowledge and
not fully aware about medical wastes man-
agement as reported in (Table 4). Hakim et
al (2014) in their study reported some lacked
of knowledge among physician, nurses and
housekeepers towards waste disposal man-
agement @2, (Table 4) also show that; guide-
line manual was not available in 3(20.0%)
plus the lack of MWM plan in about 7(46.7%)
of Al-Baha PHC centers. The previous results
reveal similar to what Mohamed et al (2009)
observed in Kingdom of Bahrain that; despite

the magnitude of the problem, practices, ca-

pacities and policies in dealing with health-
care waste disposal, was inadequate and re-
quires intensification .

(Table 4), three of the healthcare centers the
workers did not had any training regards med-
ical wastes management. Gupta et al highlight
the needs of training that he reported that, it
was found that, although the Polyclinic in
general abides by the prescribed regulations
for the treatment and disposal of biomedical
waste, there is a need to further build the ca-
pacity of the Polyclinic and its staff in terms
of providing state-of-the-art facilities and on-
going training in order to develop a model
biomedical waste management system in the
Polyclinic ®°.

(Figure 1) shows that although personal pro-
tection equipment (PPE) was available in
nearly all centers, but unfortunately some of
them were not used. As presented in (Table
4), nearly all workers and employees in more
than (31.2%) of the centers lacked any aware-
ness of medical waste’s hazards and handling
precautions. Taghipour, (2009) reported the
same results that the use of protective mea-
sures by staff and temporary storage areas

was not in agreement with standards in 70
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and 60% of the hospitals in the present study,
respectively 7. Carmen et al (2005) reported
that; biomedical waste segregation has a di-
rect impact on type and cost of biomedical
waste treatment %,

The duration of medical waste storage as
shown in (Figure 2), almost was too long in
most of the PHC center facilities, which in-
dicates minimum frequency of collection for
these wastes. This condition is expected to
flourish microorganism growth and encour-
aging the presence and breeding of rodents
and vectors. Levels of temperature control as
shown in (Figure 3), were within the dangers
zone and suitable for microbial growth. These
entire situations are regarded as hazardous
and may create a variety of health risks, may
have serious public health consequences and
a significant impact on the environment. Add
to that the poor management of these wastes
increasing the levels of accidents caused by
sharps and compromises the healthcare ser-
vices. These confirm the arguments of Car-
men et al (2008) ?¥; that the health care waste
management (HCWM) is a process that helps
to ensure proper hospital hygiene and safe-

ty of health care workers and communities.

Health care workers have an important oppor-
tunity to manage the environmental effects of
their practice. Their efforts may seem small,
but each step builds a base of sound behavior
and thinking that are necessary for the success
of the whole as it has been reported .

(Figure 4), shows the methods used for medi-
cal waste packaging in most of Al-Baha pri-
mary healthcare centers were not clearly de-
termined and most are neither suitable and
nor properly managed. Some of necessary
primary containment vessels for sharps medi-
cal waste packaging such as sharps containers
(puncture-proof) and metal containers were
lacked. The situation of waste storage and
packaging might encourage the growth and
proliferation of microorganisms which may be
present in these wastes, and can increase the
risks of the hazardous waste that cause diseas-
es, injuries or contamination to the healthcare
center’s environment. However, (WHO) pub-
lished a document entitled: Management of
solid health-care waste at primary health-care
centers: a decision-making guide. The guide
covers the “waste stream” from its generation
to its final disposal (e.g. waste minimization,

segregation, codification, handling, transpor-
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tation, treatment and disposal) . The results
of our study implies that hazardous medical
wastes from these centers may compromise
the quality of patient care, the wastes also can
present occupational health risks to workers
and employees of these healthcare centers at
handle, package, store, transport, treat, and
dispose of them. Add to that these hazardous
wastes may enhance environmental pollution
and increase the spread of infectious diseases
among the workers, customers and commu-
nity around these centers.

Conclusion:

Primary Health Care Centers face a lot of
problems with regards to medical waste man-
agement such as lacked segregations, some
essential method of waste storage and lack
of disinfection (e.g. pre-treatment) for their
waste. The current situation of medical waste
handling in these healthcare centers can cause
environmental pollution and expose health-
care workers, patients, waste handlers, waste
pickers, and the general public to health
risks from infectious waste particularly from
sharps wastes. Therefore, effective interven-
tions are needed to solve these problems of

medical waste poor management in the pri-

mary healthcare centers. The primary health
care center staff must be well trained regard-
ing waste hazards and management. Inad-
equate management of waste generated from
Al-Baha PHC centers activities can have a
negative impact on the health of community
and environment. As it has been concluded a
comprehensive guideline on hazardous waste
management is needed, other than what is
currently in existence. Further research to
investigate medical waste management and

related factors is required to improve the situ-

ation.
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ABSTRACT

The recognition of different heart disease was
frequently scored by nuclear medicine Physi-
cian by determining the location and the ex-
tend of the disease. The measurement of the
heart volume in nuclear medicine is consid-
ered one of the most crucial methods of ap-
praisal the myocardial disorders. The aim of
this paper was to study the stroke volume of
the heart for patient using SPECT machine.
For the scanning, the patient were injected by
Technetium labeled with Sestamibi and Tet-
rofosmin (20 mCi) then they scanned for 45
minutes using SPECT with ECG during the
examination. The sample of this study were
50 patients. The quantitative analysis includ-
ed the stroke volume, cardiac output and ejec-
tion fraction. The results of the study showed
the upsurge in cardiac output 6.3 + 1.1 L/min
(p>0.05) and ejection fraction 66.8 + 8.4 (p >
0.05). The stroke volume was decreased with
increasing of the both age and body mass in-
dex.

Keywords: Nuclear cardiology, Cardiac
output, stroke volume (SV), Ejection frac-

tion (EF).

Akl

U5 oy o L 1S Bl L3 o0 ol Lo Gl
S U e A3y (g5l Ll golians]
Clall plaseraly LA e oS iy - M sl
SRl i daldl sl 1 ST et 5 (5531
2 Ladall B0 LY Gudl Ol L Al
38 Jiany 1 ey B B o
(ol Gl s ASLe pliseal, A el
) oSl Gl A o5 Gasdl 54
o o5 3 Uy ey e b sl i) B0l
2l §3lea o WS plasal 4285 08 dny 5L
sde dwlydl cdeds . Il a2 Sl 5 g5 501 Sl
ES) e Ayl oS el Jad gy 00
el o Bl Ll 85 Jamay A Ly L)
G35 Janas ON + Y1) oty a1 2l G 555
oAU L ES e Joe (EA + AT ol

b AL Jinny sl 0 IS

Yousif. M. Y. Abdallah: Evaluation of Cardiac Output, Stroke Volume and Ejection Fraction (EF) using Nuclaer Cardiology “



Majmaah Jouurnal of Health Sciences ,Vol.5, issue 1, May 2017 - Shaban 1438

1. INTRODUCTION

The main function of the heart is preserving
adequate flow of blood around the body. It
consists of four-chamber pump [1]. Nuclear
Cardiology has important role in heart prob-
lem diagnosis [2-3]. Gated SPECT Cardiac
Quantification (GSCQ) is another method
that is based on k-means cluster classifica-
tion to separate the cardiac region from other
extracardiac structures [4]. The myocardial
surface boundaries are determined using
hybrid count-geometric analysis for the cal-
culation of the LV volumes and EF [5]. The
method uses thresholding and the nongated
data to determine a cutoff value that serves
to separate the LV volume. More refinements
and constraints are carried out to remove the
small remaining volumes within the image
and to accurately define and obtain a clean
long axis LV binary image [6]. The long-axis
images are resliced to obtain the most apical
and basal slices in addition to the myocardial
apex. The first apical slice is defined as the
first short-axis slice containing the LV cavity,
while the position of the last basal slice is de-
fined as the last short-axis slice containing the
basal limit of septum plus 10 mm toward the
LV base [7]. In 1990s, the myocardial mea-
surement was introduced into the cardiac nu-
clear applications. This technique was based
on quantifying the 3D activity distributions
within the heart into 2D polar map or bull’s-
eye [8]. The polar map is constructed through
modelling the myocardium into a cylindrical
and spherical coordinate system [9]. Another

semiquantitative approach used to quantify

tracer uptake is implemented by dividing the
myocardium into 20 segments. An ejection
fraction (EF) is the portion of blood evicted
from simultaneously with cardiac beat. It is
valued using the stroke and diastolic volume,
and is a characteristic amount of the pump-
ing competence of the heart [10]. Hearts that
move actively but don’t prosper in ousting
more amount of blood are called cardiac fail-
ure. Left ventricular ejection fraction (LVEF)
is a degree of the competence of impelling
blood into the circulatory System, where-
as right ventricular ejection fraction (RVEF)
is a value of the competence of impelling into

the pulmonary flow [11].

2. Materials and Methods

This study conducted to evaluate the Heart
Ejection fraction (EF) Using Nuclear Cardiol-
ogy segmentation. Once the patients referred
for scanning, the patients asked to stopover
the cardiac treatment drugs for 24 hours pre-
viously the study because it reduced the ra-
diotracer approval. Also asked for abstaining
until the administration of the radiopharma-
ceutical, afterward the administration patient
have to wait for minutes then eat fatty rich

meal in order to excrete of the gall bladder.

This study led in the Nuclear Medicine depart-
ment of Elnileen Medical Center, Khartoum,
Sudan. The study included 50 patients of both
genders, who referred for nuclear cardiology
assessment due to symptomatic heart com-
plains that recognized by aggressive methods.

During the examination patients asked to stop
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the medication for one day before the study
as well as abstaining afterward night which
disturb the radiopharmaceutical material con-
sumption. Then after 20 minutes post-injec-
tion patients requested to have fatty mealtime.
Then One hour waiting time, patient scanned
using SPECT machine with ECG apparatus.
Both right and left oblique rest and stress pro-
jections were acquired. SPSS program was
used for data analysis. The outcomes with p >
0.05 considered substantial ones. T-test used
to test the significance of the relationships be-

tween the variables of the study.
The results:

The sample of this study were 50 patients
with age range of 41-70 year (56.2 + 8.5) p >
0.05. In the study, 14% were in 40-45 years,
20% were in 46-50 years, 12% were in 51-
55 years, 16% were in 56-60 years, 14% were
in 61-65 years and 24% were in 66-70 years.
The body mass index (BMI) of the patients in
this study were ranged of 14-30 kg/m? (56.2 +
8.5) p>0.05 (Table 1).

Table 1. Age group of the patients

Age group

Percentage (N=50)
(years)

40-45 14 (7)

46-50 20(10)

51-55 12(6)

56-60 16(8)

61-65 14(7)

66-70 24(12)

In this study the results of EF showed that
42% of the sample were in range of 50-70 %
(EF) and 58 % of the sample were above the
70% (EF) (table 2). The cardiac output were
ranged from 4-8 with the mean of 6.3 + 1.1 (p
>0.05). The stroke volume were ranged from
55-100 ml/beat with the mean of 80.2 + 11.7
(p>0.05) (Table 2).

Table 2. Ejection Fraction results as dis-
turbed in the sample:

No. of patients
Ejection Fraction results
(%) N
Above 70% (42%) 21
% 50-70 (58%) 29
36-49% -
35% and below -
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Table 3: The predicted lower, upper and mean limits for body mass index (BMI), Cardiac
output (L/min), SV (ml/m?) and EF (%).

Cardiac Output SV EF
L/min (ml/m?) (%)
(years) : _ _ - - - _ -
O Nean Up SD Low Mean Up SD Low Mean Up SD Low Mean Up SD
er per er per er per er per
40-45 | 15 | 226 | 28 50| 52 6.5 7.7 | 1.0| 66 76.1 88 | 8.6 55 67 77 8.7
46-50 | 19 | 241 | 29 3.7 4 6 75 | 13| 62 834 | 100 | 10.7 | 57 | 66.7 | 78 6.7
51-55 | 14 [ 203 | 30 | 6.7 | 4.5 6.5 77 | 15| 57 758 | 94 | 126 52 | 625 | 78 9.8
56-60 | 15 | 223 | 30 5 4.9 6.4 8 1.2 73 86 99 [ 97| 64 | 719 ] 80 5.6
61-65 | 17 | 199 | 24 |25 | 47 5.9 7.1 | 1.0| 60 73.7 | 96 | 139 | 53 | 630 (| 79 | 102
66-70 | 16 | 208 | 27 39 | 43 6.4 7.8 | 1.1 | 55 80.8 | 98 [11.9| 50 | 688 | 80 8.6

Figure 1. Relationship between cardiac output and EF

Figure 2. Relationship between the Cardiac output and Body mass Index (BMI)

Table 4. Ejection Fraction results of related studies:

EF
Authors
(mean + SD)
(Sumito et al (2016 68.5+9.7
(Elkader et al (2014 57.12+ 8.6
(Yogesh et al (2016 64 + 8

Ding et al (2016) 63.05+1.84
Ogah and Bamgboye 589+134

Discussion:

This study highlighted the importance of
nuclear cardiology. The use of nuclear car-
diology has grown-up progressively, and it
contribute with a large number in myocar-
dial diseases. Nuclear Cardiology is has also
wider role as well as metabolic imaging, in-
nervation imaging, among other technolo-
gies. This make it better than various imag-
ing modalities use in cardiology. Nuclear
medicine is beneficial in starting treatment
plans in patients with myocardial disorders
and CHF by displaying the perfection with
pharmacological

management. Coronary

heart disease is one of the death leading dis-
ease in both gender because of many factors
such as increased blood pressure, cholesterol
consumption and smoking. The nuclear car-
diology has recently gained popularity as
noninvasive diagnostic tool in evaluation of
heart disease. In this study discovered that
the percentage of the increased ejection frac-
tion in elderly aged group were more than
younger patients, it was 54% in old whereas
the younger was 14%. This finding supported
by Kim et al (2002), Elkader et al (2014) and
Sharief (2015) who found the same results in
elderly
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patients. On other hand, this study revealed
that BMI and cardiac output had correlated
in t-test with p = 0.001 (p > 0.05) which is
considered extremely statistically significant.
This results supported by Cain et al, (2009)
and Mathew et al (2008). In general, both SV
and EF revealed an increase with age group
56-60 years (Table 3). This results support
by Nikitin et al (2006), Cain et al (2009) and
Gulati et al (2013). Although differences in
cardiac measurements between males and fe-
males in this study were (Cardiac output: 5.9
+ 1.1 vs 6.1 + 1.2 L/min, p = 0.002, SV: 83
+ 12 ml vs. 81 = 13 ml, p < 0.002; EF: 68 +
11 vs. 65 £ 12, p = 0.018) correspondingly.
This study showed that cardiac output were
in normal range which 4-8 L/min (6.3 £ 1.1, p
>0.05). The SV were in normal range which
55-100 ml/beat (80.2 + 11.7, p > 0.05) (Table
2). Veldhuisen et al (2009) and Anane et al.
(2012), supported the results of this study who
found that a significant upsurge in the LVEF
befallen after treatment. Obesity disturbs the
cardiovascular scheme straight in numerous
methods, furthermore its unintended effects,
and it upsurges disease and death. Several
practical difficulties make cardiac studies
hard to make and interpret in obese patients.
Tentative this obesity prevalent is an essential
obstacle that affect the populace health. This
results support by many scientist such as Rider
et al (2009), Boer et al (2010) and Eltayeb
et al (2014). Nuclear Cardiology has excep-
tional described sensitivity and negative pre-
dictive significance in the revealing of heart

disease in patients.

Conclusion:

This study had demonstrated a cardiac output,
SV and EF of Khartoum population using
the invasive nuclear cardiology techniques.
Nuclear Cardiology can be used as method of
choice in cardiology department as it is cheap

and suitable in many centers in Sudan.
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Abstract

Background:
demic worldwide. In 2010, the World Health
Organization (WHO) estimated that 42 mil-

Obesity has become an epi-

lion children under 5 years of age were over-
weight or obese. In the Eastern Mediterranean
Region, the disease reached an alarming lev-
el, the prevalence among schoolchildren was
12%-25%. The objective of the current study
was to assess obesity and overweight among
primary school Students in Majmaah, Saudi
.Arabia

Materials and Methods: This was a cross-
sectional and community -based study con-
ducted at primary schools in Majmaah, the
capital of Majmaah province in Riyadh re-
gion, Saudi Arabia. A sample frame included
all primary schools in the city. The sample size
was calculated as 400. Pre-tested question-
naire was employed to collect data. Height
and weight of the children were measured and

.body mass index (BMI) was calculated

Results: Age of respondents ranged from 6-14
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years (mean = 10 + 2.1 years). The prevalence
of overweight and obesity among primary
school students were 10.1% and 18.9% re-
spectively. The prevalence rate of overweight
and obesity among male students were 11.2%
and 17.6% respectively. The prevalence rate
of overweight and obesity among females
was 9.2% and 19.8% respectively. There is no
significant association between nutrition sta-

(tus with social factors (age/gender

Conclusion: Overweight and obesity were
high among the school children. Fast food
and soft drinks were highly consumed by the

.primary school children

Key Words: Obesity, Overweight, social fac-
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Introduction:

Childhood overweight and obesity are on the
rise and considered as a serious health prob-
lem worldwide. In 2010, the World Health
Organization (WHO) estimated that 42 mil-
lion children under 5 years of age were either
overweight or obese [1]. Obesity in general is
a major risk factor for non-communicable dis-
eases (NCDs), and it is estimated that by the
year 2020, three-quarter of all deaths in devel-
oping countries will be attributed to NCDs.

Many diseases and health-related abnormali-

ties are associated with obesity such as meta-
bolic, cardiovascular, and musculoskeletal
disorders [2]. Obese children are more prone
to develop such diseases and abnormalities.
One study among children aged 2-19 years
in USA showed that 31.7% were overweight
and 16.9% were obese [1]. Increasing rates of
obesity and overweight have been observed
globally, For example, Brazil showed an in-
crease from 4.1% in 1975 to 13.9% in 1997;
China from 6.4% in 1991 to 7.7% in 1997;
and India from 16% in 2002 to 24% in 2007
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[1]. The Middle East has included its share in
this global epidemic of obesity, in a national

survey in the

United Arab Emirate (UAE) the prevalence of
overweight and obesity were estimated to be
21.5% and 13.7% among children aged 5-17
years respectively [1]. A study on Lebanese
children aged 6 and 8 years puts the preva-
lence of overweight and obesity at 25.5% and
6.5% respectively. In Saudi Arabia, childhood
obesity is being considered as a serious pub-
lic health problem. Obesity and overweight
among school-age children have reached
9.3% and 23% respectively [2]. Comparative-
ly, the rates of obesity and overweight among
preschool children were reported as approxi-

mately 6% and15% respectively [3].

A variation of this prevalence is seen in the
Eastern and central regions have the highest
prevalence of obesity and overweight while
southern regions have the lowest prevalence
of obesity and overweight. Both regional and
national studies showed a trend of rising obe-

sity over time [1].

A national household survey conducted in
Saudi children found that the prevalence of
obesity was 16.7% among boys and 19.4%
among girls ranging from highest in the East-

ern province and lowest in the Southern. [2.]

Using the prevalence reported by El Mouzan
in Riyadh based on a 2005 reference data set
(21% for overweight and 9.3% for obesity), it
was estimated that the average of overweight
and obesity for the last 7 years was 21% and
12.3%, respectively [3]. Al- Rukban conduct-
ed a survey on adolescents males aged 12-
20 years from government boy schools and
found that 13.8% were overweight and 20.5%
were obese respectively; the prevalence
of obesity was highest in Riyadh city [4].
In the northwest region of Riyadh, Al Alam
conducted a survey among females aged 8-12
years and found that obesity prevalence was
14.9%; the 12 years old children were most-
ly affected [5]. Alsaeed conducted study in
Al-Khobar city in 2006, the prevalence of
overweight and obesity were 20% and 11%,
respectively [6]. BMI is increasing world-
wide, with 36.9 % of men and 38 % of wom-
en estimated to have a BMI >25 kg/m2 [7].
There appears to be a changing perception of
obesity; this was illustrated in a population
survey in which fewer overweight and obese
individuals defined themselves as overweight
in 2007 when compared with 1999, despite a

significant increase in the prevalence of obe-

sity [8].
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The objectives of the study were to determine
the prevalence of obesity and overweight
among primary school children in Majmaah,

Saudi Arabia.

Materials and Methods:

Study design and subjects

A descriptive, cross-sectional, community
-based study to assess obesity and overweight
among primary school children in Majmaah
city, Saudi Arabia during 2014-2015. Maj-
maah city is the capital of Majmaah prov-
ince which is located in Riyadh region. The
study population was students in the primary
schools in Majmaabh city of 6-14 years of age
and both genders.

Sampling

Primary Schools in Majmaah city were listed
from which 20 were selected by systematic
random sampling. The sample was distrib-
uted between males and females according
to population size. Within the school, the stu-
dents were selected from different classes.

The sample size was calculated as 400.

Data collection

A pre-tested questionnaire was used to col-

lect data. The questionnaire contained socio-

demographic characteristics, data on dietary
habits and exercise. The questionnaire was
filled by the parents of the children. Measure-
ments of weight and height were conducted to

calculate the body mass index (BMI).

Height was recorded using a measuring tape,
with individuals standing without shoes. Each
individual was asked to stand straight next
to the wall. The head was kept erect and the
height was measured to the nearest 0.5 cm.
Weight was recorded on a measuring scale
calibrated initially by taking two successive
readings to the nearest 0.1kg. Each student
was instructed to wear light clothes and stand

barefoot on the weighing scale[ 8].

The height and weight were used to calculate

the BMI using the formula:

BMI= Weight (kg)/height (m)>. WHO growth
chart which depended on data from widely
different ethnic backgrounds and cultural set-
tings was used [9]. Students with BMI below
—2 SD (from the mean) for age and sex were
defined as underweight. Students with BMI
between —2 SD and +1 SD, +1 SD and +2
SD and +2 SD from the mean were defined

as normal, overweight and obese respectively.
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Data analysis was performed using the Statis-
tical Package for Social Science (SPSS), ver-
sion 19. Pearson’s Chi Square was applied to
confirm associations between qualitative vari-
ables. P value less than 0.05 was considered

statistically significant.

Ethical concern

An ethical approval was obtained from the
ethical committee of the Basic and Health
Research Center of Majmaah University. Co-
ordination and permission was obtained from

the education administration in Majmaah

province.

Results:
Obesity ] I

Overwieght | )
underwieight J o
Normal | | . ) ., 5 ,|'
0 1‘0 ZIU 3‘0 410 5‘0 5‘0
Figure (1)

Nutrition status among school children in

Majmaah

A total of 387 out of 400 responded to the
survey giving a response rate of 96.8%. Age
of the respondents ranged from 6-15 years
old (mean= 10.5 £ 2.1 years, 95% CI = 10.5-
10.9).

The prevalence rate of overweight and obe-
sity among primary school students in Maj-

maah primary schools was 10.1% and 18.9%

respectively
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Table (1) Association of nutrition status and social factors of Majmaah primary school

children
Social Fac- Nutritional Status
tors
Gender Underweight [ Normal Over weigh Obese Total P Value
Male (35.3%)60 (35.9%)61 (11.2%)19 | (17.6%)30 | (43.9%)170 | 0.6933
Female (41.5%)90 (29.5%)64 (9.2%)20 (19.8%)43 | (56.1%)217
Total (38.8%)150 | (32.3%)125 | (10.1%)39 | (18.9%)73 | (100%)387
Agelyears
6.8 (32.2%)28 (28.7%)25 (8.0%)7 (2.3%)2 (22.5%)87
9-11 (25.1%)52 (34.8%)72 (9.7%)20 (3.4%)7 | (53.5%)207
0.610
More than (8.0%)70 (9.7%)20 (13.6%)12 (19.1%)8 | (22.7%)88
11
| (38.8%)150 | (53.5%)207 10.1%)39 (18.9%)73 [ (100%)387
Tota

Table (1) shows the association between the prevalence of nutritional status and social factors,
p value was 0.6933. The prevalence rate of overweight and obesity among male students were

11.2% and 17.6% respectively. The prevalence rate of overweight and obesity among females

.was 9.2% and 19.8% respectively .P value was 0.610

Table (2) Association of Nutritional Status of school children and life style

Nutritional Status
Life Style gzggel:t- Normal Over weigh Obese Total P
Food Item
(31.5%)23 (31.5%)23 (12.3%)9 (24.7%)18 | (18.9%)73
Meat (46.1%)41 (27.0%)24 (5.6%)5 (26.0%)19 | (23.0%)89
veaetables (36.6%)86 (33.2%)78 (10.6%)25 | (15.3%)36 | (60.7%)235 .
CarbO:YdZates (38.8%)150 | (32.3%)125 (10.1)39 (18.9%)73 | (100%)387
ota
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Soft Drink/day
Once (60.0%)90 (52.8%)66 (25.6%)10 (27.4%)20 | (48.1%)186
time 2-3 (28.0%)42 (16.8%)21 (30.8%)12 (35.6%)26 | (26.1%)101
0.001

and more 4 (12.0%)18 (30.4%)38 (43.6%)17 37.0%)27 (25.8%)100
Total (38.8%)150 ](32.3%)125 |(10.1%)39 (18.9%)73 | (100%)387
Eating Fast Food /Wk
Once (35.2%)45 (39.8%)51 (9.4%)12 (15.6%)20 | (38.8%)128
Twice (37.8%)34 (14.3%)10 (27.2%)28 (29.5%)31 | (31.2%)103
3times and more (12.2%)11 (12.9%)9 (24.3%)25 (51.4%)54 |1(30.0%)99 0.001 <
Total (27.3%)90 (21.2%)70 (19.7%)65 (31.8%)105 | (100%)330
Performing regular
exercise
12 (11.5%)14 (47.9%)46 (11.5%)11 (2.1%)25 (44.9%)96

. 0 . 0 . (V] . (1] . (V]
3.4 (36.9%)33 (26.1%)18 (2.0%)6 (17.4%)12 | (32.2%)69
and more 5 (55.1%)27 (28.5%)14 (6.1%)3 (10.2%)5 (22.9%)49 | < 0.001
Total (34.6%)74 (36.4%)78 (9.4%)20 (19.6%)42 | (100%)214

Table (2) shows the association between
nutritional status and respondents’ socio-
-demographic factors. There was significant
association between obesity/overweight

and students eating fast food (p < 0.001),
performing regular exercise ( p < 0.001) and
consuming soft drinks(p = 0.001): However,
there was no significant association between

obesity/overweight and eating different food

items (p=0.1895),).

Discussion:
The results of the present study is similar to
previous studies; Ali Al Shehri et al found the

prevalence of overweight and obesity among

Saudi school children as 23% and 9.3% in
boys and girls respectively [1]. The current
study is also in line with results of a cross-
sectional national epidemiological household
survey conducted among Saudi children in
which the prevalence of obesity was 16.7%
and 19.44% in the boys and girls respectively
[2]. Similarly a review article by Ali Al Sheh-
ri between 2000 -2012 revealed that the rates
of overweight and obesity among school-age
children have reached 23.1% and 9.3%, re-

spectively [10].
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Our findings are consistent with Al-Almaie
SM who showed that the prevalence of over-
weight and obesity among male adolescents
was 10.2% and 19.3% respectively [11]. Our
findings also finds similarity with a previous
study about obesity prevalence among Sau-
di school boys (6-12 years old) in 1988 and
2005, where the prevalence increased from
3.4% 1988 to 24.5% in 2005 [12]. There is
evidence that the prevalence of childhood
overweight and obesity in Saudi Arabia is
growing dramatically, this may be attributed
to urbanization and adopting sedentary life
style; the problem seems to be worsening
when the children grow older [8]. Our study
findings go in line with a study done In 2008,
by Amin etal who found that the prevalence
of overweight and obesity among schoolboys
aged 10-14 years were 14% and 9.7% respec-
tively [12].

Our findings support Al Dossary who con-
ducted a representative study comparable to
the Al Saeed survey in time, place, and ref-
erences among children aged 2-18 years,it
found that 19% of the children were over-
weight and 23.3% were obese. Al Dossary

study also indicated that adolescents aged 14-

18 years have the highest rates of overweight

and obesity. [13]

The prevalence of overweight and obesity in
adolescents in the eastern region has reached
approximately 29%. This finding serves as
evidence that the rates of overweight and
obesity in adolescents have reached alarming
levels. The estimated average prevalence of
overweight in the eastern region was19.1%.
Based on reference data from 2005, E1 Mou-
zan showed in 2012 that the prevalence of
overweight and obesity reached 20.1% and

9.1% respectively [4].

In our study there is significant asso-
ciation between overweight/obesity and
eating fast food (p< 0.001), with perform-
ing exercise (p< 0.001), and with drinking
soft drinks (p = +,++)). However, there is no
significant association between overweight/
obesity and eating different food items (P
=0.1895). The result does not show significant
association between overweight/obesity and
social factors i.e. age and gender. Global, re-
gional and national prevalence of overweight
and obesity in children and adults 1980-2013,

A systematic analysis was conducted which
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showed that there have been substantial in-
creases in prevalence among children and
adolescents in developed countries, with
23.8% of boys and 22.6% of girls being either
overweight or obese in 2013. [14]. Musaiger
.A.O etal conducted a study in the Mexico
City area, on Physical activity and television
viewing were related to obesity prevalence in
Mexican children 9 + 16 y old and significant

association was found .[15]

Concerning factors associated with obesity
in the Eastern Mediterranean Region, During
the past decade, there has been increasing em-
phasis, especially in Saudi Arabia, Bahrain,
Egypt, Kuwait, Lebanon and Tunisia, on de-
termining the factors associated with obesity
[17,18,19]. Nevertheless, in-depth studies on
this aspect are few, which means there is a
grave need for establishing a well-designed,

community- based study in the Region. [16]

Changes in lifestyle, dietary habits, physical
activity, and the socio-cultural environment
play an important role in obesity.[20] combi-
nation of an excessive nutrient intake such as
fast-food chains, high soft drinks and a sed-

entary lifestyle are the main causes in devel-

oping obesity.[21] Changes in socioeconomic
status have had a significant effect on physical
activity with the availability of easy transport,
the increase in electrical home appliances
long periods in watching television and sed-

entary activities.
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Abstract
Background/Objective:In 2015, the Saudi

Heart Association suggested that one in four
adults isat risk for cardiac arrest within the
next 10 years. Cardiopulmonary resuscitation
isconsidered one of the important determi-
nants for out-hospital cardiac arrest survival.
The aim of this study was to assesslevel of
cardiopulmonary resuscitationknowledge and
.attitude among students ofAlbaha University
Methods: Following a cross-sectional study,
questionnaires were distributed to500 stu-
dentsrecruited via stratified random sampling
technique.Only 341 (68.2%) completed the
study.

Results: A total of 341 students were com-
pleted the questionnaire; 49% of students had
aprevious knowledge of cardiopulmonary
resuscitation. Most of students (90%) were
notconfident on having sufficient CPR knowl-
edge, 69.5% of them knew emergencyphone
number in Saudi Arabia, and 8.8% of the stu-
dents had personally witnessed acardiac ar-
rest victim, of those witnessed cardiac arrest
no one did full cardiopulmonaryresuscitation.
Although 62% of students reported willing to

ol
YN0 i 3 D sl QAR A el 1 GBud) /2 Al
Gl L) & bl g ansyl IS Gu 252 blse O
I Bl Ll L (s yme 15550 D gl
o Al e s A ALYl ol el 5 2l
7B &l Sl o slodl Jime 502 A1 il gl vﬁi

U b (3 Gl Y138 1y G 3l ol g )

)}Sé)uw\&ué‘J}\H&M:\y}LﬂbbaM
Sl e Blzwl 00+ sue w5 5 05 - d- Ul dmalmy (UL
BV IS A all A sl Bl plaseaaly U /

Ayl pheST NI /I (TA, V) Y EY e Lais

S Ay LB Y EY sde e wlanl w5 o5 sl
Boler 5 A Slaghas cedd OOl e 784 01 (3
o ol (140) OOl CIET L& 0y CJdl sl
o552 8 pall el OOl e 718, 0 colo ghas o ol
o g 8 by 5 25 A8 OOl e TALA L GlanY|

o A (6 oy LIV e I Al plasl Bdeny oa o3

Osman Babiker Osman: Knowledge and attitude of Albaha University’s students to perform Cardiopulmonary Resuscitation, Saudi Aram



Majmaah Jouurnal of Health Sciences ,Vol.5, issue 1, May 2017 - Shaban 1438

perform cardiopulmonaryresuscitation, when
students confronted with 6 hypothetical car-
diac arrest scenarios,the option of providing
full cardiopulmonary resuscitation are less
frequently chosen.Fear of doing mistakes
when performing cardiopulmonary resuscita-
tion due to lack ofcompetence were reported
in (42.5%)of students as a reason for being

reluctant toperform rescue breathing.

Conclusion: The study found that overall at-
titude toward CPR are positive.However, the
proper knowledge of CPR was not sufficient.
Thus, the incorporation ofcardiopulmonary
resuscitation learning approaches within uni-
versity curricula willprovide the opportunity
to develop knowledge and skills required to

save people lives.

Keywords: Cardiopulmonary Resuscitation,
Knowledge, Attitude, Students
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1. Introduction:

Survival from out hospital cardiac arrest
(OHCA) depends on a sequence of time sen-
sitive and interconnected links termed * the
chain of survival “(1).Two of these links,
early bystander cardiopulmonary resuscita-
tion (CPR) and early defibrillation, have been
prioritized as the two most important links
in the chain of survival(2). Delivery of early
bystander CPR can increase the chance of

survival two to three folds(3). However,early

bystander CPR rate stilllow, the rate of car-
diac arrest is high. In Saudi Arabia, Bystander
CPR rate varies between 15.4% and 20.8% in
OHCA (4, 5).Knowledge of CPR,performing
of simple task and attitude to performing CPR
are important keys to increase bystander con-

tribution to the survival of OHCA (6, 7).

Many studies investigated knowledge of
CPR among health care professional and

school students in Saudi Arabia(6, 8-10).
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However,the limitation of previous studies in
Saudi Arabia was they were conducted among
medical, dentist or nursing students who may
have a CPR knowledge gained through study
courses. Furthermore, it was reported in the
literature that both CPR training and attitude
to performing CPR were varies between dif-
ferent age groups and between countries (7).
Thus, the aim of this study was to assess the
level of CPR knowledge and attitude among

students in Albaha University, Saudi Arabia.

2. Materials andMethods:

A cross sectional design was used to assess
CPR knowledge and attitude towards CPR
among students in Albaha University. The
study was conducted in Albaha university
campus between 15 January 2016 and15 Feb-
ruary 2016.Albaha University suited at South-
Western area of Saudi Arabia. It is the only
governmental university located in this area
established in 2006. It consistsof faculties and
school offering several degrees ranging from
diploma to master degree on several fields of

art, science and medical studies.

The study population consisted of 23,863

students, and the target population for this

study included all students (males and fe-
males )registered for the second semester
of the academic year 2016/2017. Students
were categorized based on their field of study
into 3 main sectors; health sector(consisted
of students enrolled in faculty of applied
medical sciences, faculty of medicine and
faculty of clinical pharmacy),scientific
sector(consisted of students enrolled in Fac-
ulty of Engineering,Faculty Of Sciences, and
Faculty Of Computer Sciences) and literature
sector(consisted of students enrolled in Fac-
ulty Of Art And Humanities, Faculty Of Art
And Scientific And Faculty Of Administrative
And Financial Studies). A stratified random
sampling was used to select a proportionate
sample size.The targeted sample size was500
students, and only 341 (68.2%) completed the
study. The sample size was calculated using
the following measures: , where, = factorial
sample size, p=estimated proportion (0.1),

g=(0.9), z=(1.96), and d=standard error. Then

n; sample size was calculated by .

The questionnaire was developed and adopted
from the orginal questionnaire used by Kans-

tad et al (2011) (7). The orginal questionnaire
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was consisted of 28 questions and used to as-
sess students’ knowledge and attitude to per-
forming bystander CPR in Norway.In the cur-
rent study the questionnaire was modified by
researcher to include 33 questions distributed
into fivemajor sections. Sectionlconsisted of
questions regarding age, gender and field of
the study.Section2 assessed the studentsprevi-
ous knowledge and training on CPR and auto-
mated external defibrillator (AED). Section 3
assessed the practical experience and attitude
toward CPR and AEDand section 4 assessed
the theoretical knowledge of CPR and in Sec-
tion 5, students were asked to respond to re-
alistic cardiac arrest scenarios.After that the
questionnaire was validated and pre-tested on

30 students as a pilot study.

The data was collected using the adopted ques-
tionnaire and then the data was checked and
cleaned before analysis to enhance accuracy
and reliability data. Data analysis was under-
taken using the Statistical Package for the So-
cial Sciences (SPSS) version 20. Descriptive
statistics was used to describe demographic
data. Chi-square test was used and fisher ex-
act test were used for E values less than or
equal to 5. Statistical significance was report-
ed at the conventional p-value equal and less
than 0.05 and/or 0.001 levels (as significant

and highly significant respectively).

Ethical approval was obtained from the dean-
ship of sceientfic research on January 2016.
Target participants, who were willing to par-
ticipate, received a cover letter explaining the
purpose and outcome of the study and assur-

ing them that that their participation is vol-

untary with the right to withdraw at any time without any penalty. Furthermore, participants

were assured that all information will be kept confidential by which the researcher only have

the right to review and only the overall knowledge and attitude on CPR will be announced and

published.
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3.Results:
3.1. Tables

Table 1: Distribution of students according to the college enrolled in.

Demographic characters Male Female
Scientific sector (41.8%)77 (45.2%)71
School literaturesector (35.3%)56 (29.3%)46
Health sector (22.8%)42 (25.5%)40

Total (54%)184 (46%)157

Table 2: Previous CPR and AED knowledge and attitude toward CPR among student at
Albaha University.

All Male Female
Respondent response
N=341 n=184 n=157 P value
(Do you have a previous knowledge about CPR? (yes (49.3%)168 (40.8%)75 (59.2%)93 *0.000
ave you had a raining course? (Yes 6% 3% 8% .
H you had a CPR training ? (Y 10.6%)36 10.3%)19 10.8%)17 0.509
Do you feel that you have a sufficient CPR knowledge in situa-
X X . (9.7%)33 (11.4%)21 (7.6%)12 0.161
(tion with cardiac arrest?(Yes
Have you heard about Automated external defibrillator
((AED)? (Yes (67.7%)231 (66.3%)122 (69.4%)109 0.309
?How do you evaluate your ability to use the AED
xcellent- 1% () 7%
Excell 9.7%)33 12%)22 (7%)11
Good- (20.2%)69 (20.7%)38 (19.7%)31
0.273
I don’t know how to use the AED device- (70.1%)239 (67.4%)124 (73.2%)115
?If you have had no CPR course, what is the reason
.Little interest - (22.4%)66 (20.6%)33 (24.4%)33
little time - (24%)71 (23.1%)37 (25.2%)34
Not sure where to attend course - (48.1%)142 (47.5%)76 (48.9%)66 0.051
Costs - (5.4%)16 (8.8%)14 (1.5%)2
(Do you think that you need more CPR training?(Yes (90.6%)309 (86.4%)159 (95.5%) *0.003
If you think that you need more CPR training,what is the
reason
(12.3%)42 (15.8%)29 (8.3%)13
Heart disease within family-
0, 0, 0, *
Avoid unnecessary death - (69.2%)236 (62.5%)115 (77.1%)121 0.013
Other reason or no answer - (18.5%)63 (21.7%)40 (14.6%)23
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:CPR course should be

Mandatory for all students - (40.8%)139 (73%)68 (45.2%)71
Mandatory for health related students - (15%)51 (15.8%)29 (14%)22
optional - (41.9%)143 (42.9%)79 (40.8%)64 *0.036
Don’t support implementation of training course - (2.3%)8 (4.3%)8 (0%)0
If the AED device presents in Public area are you will-

. . Lo . 43.1%)14 42.99 43.39 Sl
(ing to use this device in case of cardiac arrest? (Yes (43.1%)147 (42.9%)79 (43.3%)68 0.516
If you have never received AED training would you o o o "

(like to learn how to use AED? (Yes (74.8%)255 (69%)127 (81.5%)128 0.023
Statistical significant different using Chi square test and p value less than 0.05
Table 3: Theoretical Knowledge of CPR
All Male Female
Respondent response P
N=341 n=184 n=157
value
The Emergency telephone number in Saudi Arabia “red
26,
“rerescent (69.5%)237 (72.3%)133 (66.2%)104
0.138
(Correct Answer (997- (28.7%)98 (24.5%)45 (33.8%)53
Not correct -
What is the survival rate in out-of-hospital cardiac arrest if
?CPR is performed correctly (37%)126 (34.8)64 (65.2%)62
(correct answer(10%- 0-216
(63%)215 (39.5%)120 (60.5%)95
Not correct-
What is the increment in chance of survival in out-of-hospital
cardiac arrest, if the patient receives sufficient CPR before
?arrival of emergency personnel (41.3%)141 (41.8%)77 (40.8%)64
0.463
(correct answer (it increases two fold- (58.7%)200 (58.2%)107 (59.2%)93
Not correct-
You are alone and come across an apparently lifeless adult
?person. What do you do
(28.2%)96 (23.9%)44 (76.1%)140
correct answer (check for consciousness,secure airways and- *0.039
(check if the patient breathing (71.8%)245 (33.1%)52 (66.9%)105
Not correct-
It turns out the patient is breathing but shows no response to
verbal stimuli. What do you do? -correct answer (put (64.5%)220 (63.6%)117 (65.6%)103
( the patient in recovery position and call for ambulance 0.392
(35.5%)121 (36.4%)67 (34.4%)54
Not correct-
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You decide to perform CPR. Which of the following combi-
nations of chest compressions and mouth ventilation would
?you choose

(42.2%)144 (37.5%)69 (47.8%)75
*
correct answer (First 30 chest compression, then 2 mouth o o 0.036
(ventilation, in repeating rounds (57.8)197 (62.5%)115 (52.5%)82
Not correct-
Statistical significant different using Chi square test and p value less than 0.05
Table 4: Personnel experience and attitude toward CPR :
Respondent response All Male Female
N=341 P value
Have you ever personally witnessed an assumed cardiac arrest | (8.8%)30 (11.4%)21 (5.7%)9 *0.048
(and experienced that someone needed CPR? (yes
If you answered yes in question 8, did you intervene in any of (0%)0 (0%)0 (0%)0 0.407
?the following ways
(0%)0 (0%)0 (0%)0
No CPR at all-
(86.7%)26 (90%)18 (80.2%)8
Full CPR-
(13.3%)4 (20.2%)2 (20%)2
Called Only-
Did chest compression Only-
Are you willing to perform CPR if you personally witness a (62.2%)212 (60.3%)111 (64.3%)101 0.259
(cardiac arrest? (yes
?1f you answered no in question 1, what it the reason (26.4%)90 (27.7%)51 (24.8%)39 0.273
(17.6%)60 (19.6%)36 (15.3%)24
I have to little knowledge in CPR - (1.1%)2 (1.1%) 2 (0%)0
Fearing of harming the victim - (55.4%)189 (51.6%)95 (59.9%)94
Fearing of disease transmission -
others or no answer-
Q31:reason for reluctant to perform rescue breathing for (30.5%)104 (38.6%)71 (21%)33 *0.003
:scenarios from 1-6
(21.1%)72 (17.9%)33 (24.8%)39
Fear of disease transmission-
(42.5%)145 (37%)68 (49%)77
feel of repulsive to perform-
(5.9%)20 (6.5%)12 (“5.1%)8
Fear of performing it wrong because lack of competence-
other reason or no answer-
Q32 if the rescue breathing is removed fromCPR Guideline, (44.3%)151 (46.2%)85 (42%)66 0.254
would it be easier for you to initiate CPR? yes

Statistical significant different using Chi square test and p value less than 0.05
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Table 5 : Gender differences according to response to six cardiac arrest scenarios.

All
Respondent response Male Female
N=341 P value
Scenario 1 :arrested Member of your family
Call ambulance only - (52.2%)178 (48.9%)90 (56.1%)88
Chest compression only- (16.1%)55 (19%)35 (12.7%)20
Incomplete CPR- (24.9%)85 (22.3%)41 (28%)44 *0.023
Full CPR- (6.7%)23 (9.8%)18 (3.2%)5
Scenario 2 :arrested intravenous drug user
Call ambulance only - (81.5%)278 (75.5%)139 (88.5%)139
Chest compression only- (11.4%)39 (16.3%)30 (5.7%)9
Incomplete CPR- (6.5%)22 (7.1%)13 (5.7%)9 %0.007
Full CPR- (0.6%)2 (1.1%)2 (0%)0
Scenario 3 :Arrested child
Call ambulance only - (50.7%)173 (50%)92 (51.6%)81
Chest compression only- (20.8%)71 (20.7%)38 (21%)33
Incomplete CPR- (23.2%)79 (22.8%)42 23.6%)37 0.744
Full CPR- (5.3%)18 (6.5%)12 (3.8%)6
Scenario 4 :arrested elderly lady with vomitus on her mouth
Call ambulance only - (69.2%)236 (66.8%)123 (72%)113
Chest compression only- (14.7%)50 (12%)22 (17.8%)28
Incomplete CPR- (14.7%)50 (18.5%)34 (10.2%)16 0.014
Full CPR- (1.5%)5 (2.7%)5 (0%)0
Scenario 5 :arrested adolescent with blood on his face
Call ambulance only - (74.2%)253 (69.6%)128 (79.6%)125
Chest compression only- (10%)34 (11.4%)21 (8.3%)13
0.131
Incomplete CPR- (12.9%)44 (16.3%)30 (8.9%)14
Full CPR- (2.9%)10 (2.7%)5 (3.2%)5
Scenario 6 :arrested stranger collapsed during exercise
(60.4%)206 (59.8%)110 (61.1%)96
Call ambulance only -
(17.3%)59 (15.2%)28 (19.7%)31
Chest compression only-
(17%)58 (20.1%)37 (13.4%)21 334.
Incomplete CPR-
(5.3%)18 (4.9%)9 (5.7%)9
Full CPR-
Statistical significant different using Chi square test and p value less than 0.05
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3.2 The participants

The mean age for participants was 21.5 years
(SD=2.6), and the sex of participants were
male 184 (54%),and female 157(46%).0f the
341students who completed the questionnaire,
148(43%) were enrolled in a scientific sector,
111(33%) in literaturesector and 82(24%) in
health sector(Table 1).

3.3Previous knowledge and attitude to-
ward CPR and AED:

Forty—nine precents of participants have
knowledge about CPR, and female (59.2%)
were significantly more knowledgeable than
male on CPR (p=0.00). The majority of stu-
dents 308 (90%) were not confident on having

sufficient CPR knowledge.

Only 10.6% of the students have attended a
CPR training and most of them,309 (90.6%),
said they would like to receive more CPR
training. The reason behind requesting more
CPR training was to avoid unnecessary death
(69.2%) and again the female students re-
ported a significantly higher score (p=0.013).
of the participated students, 40.8% of the stu-
dents supported the mandatory CPR training
in university with andmale students, 68(73%)

showed significantly higher commitment than

female students, (p=0.036).

However, majority of the students (67.7%)
have heard about the Automated External
Defibrillator (AED), only 9.7% of them were
competent in using the AED and majority
(70%) was not able to use the AED device.
The majority of female students 128(81.5%)
would like to learn how to use the AED ma-
chine, they reported a significant higher com-
mitment than male students (p=0.023). Table
2 shows the previous CPR and AED knowl-
edge and attitude toward CPR among students
at Albaha University.

3.4Theoretical knowledge of CPR:

The majority of students (69.5%) knew the
emergency phone number in Saudi Arabia
(997), the male students werenot more knowl-
edgeable than female (p=0.138).About one
third(39.6%) of students believed that CPR
has a little influence on survival if emergency
personnel arrive early (39.6%). The answers
indicate lack of knowledge on the exact sur-
vival rate and the increment in chance of
survival rate in out of hospital cardiac arrest
(OHCA). Only 37% of students knew the cor-
rect answer for survival rate in OHCA and

41.3% believed that the increment in chance
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of survival, if the patient received sufficient
CPR in out of hospital settings, would be
increased by twofold. In contrast to male,
76.1% of female respondents demonstrated
significantly basic knowledge in handling an
apparently lifeless adult person (p=0.039).
The correct number for chest compressions
and ventilation was known by 42.2% of the
students, with a female students scored signif-
icantly higher than male students (p=0.036).
Table 3 demonstrates the difference between
male and female in theatrical knowledge of
CPR.

3.5Personal experience and attitude to-
ward CPR:

Despite the young age of the students, 30
(8.8%) had personally witnessed an assumed
victim of cardiac arrest, with a significantly
more personnel experience among male stu-
dents (11.4% vs. 5.7, p=0.048). Of those who
had personally witnessed cardiac arrest, No
one did a full CPR, 86.7% called the emer-
gency number only and 13.3% only did chest
compression. When asking about student’s
wiling’s to perform CPR, 47.8 % answered
that they would not perform CPR due to
lack of knowledge (26.4%), fear of harming

other (17.6%) and fear of disease transmis-

sion (1.1) and (5.9%) had either no answer
or other not specified reason. There was no
statistical significantdifference between male
and female regarding this point (p=0.273).
However, when exposing students to cardiac
arrest scenarios (Table 4), both afraiddisease
transmission (30.5%) and lack of competence
(42.5%) became more prevalent answer. In
addition, 44.3% of respondents would initiate
CPR if the rescue breathing is removed from
CPR guideline.

3.6Response to cardiac arrest scenarios

The relationship between the bystander per-
forming CPR and the victim may influence
the CPR performance.In order to see if the
students wiling to perform CPR would be
changed when more specific details and the
identity of victim was given, we provided stu-
dents with six cardiac arrest scenarios. All
of these scenarios proposed to be happened
in out of hospital settings and the relationship
between victim and bystander varies. Stu-
dent’s response are categorized into the fol-
lowing categories: Full CPR (call ambulance,
chest compression and rescue breathing), in-

complete CPR(any combination of 2 choices

e.g. call ambulance and rescue breathing),
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chest compression only or rescue breathing

only.

Studentsweremore willing to perform full
CPR on family members (6.7%) and not will-
ing if the victim was suspected to be drug
abuser (0.6%)(p=0.000).There was a signifi-
cant gender differencein scenario 1, 2 and 4.
Male students (9.8%) reported a significant-
ly higher commitment than female student
(3.2%) in providing full CPR to arrested mem-
ber of their family(p=0.023).1t was further re-
ported that when the students confronted with
a scenario of arrested child, (81.5%) would
call ambulance only and only 0.6% would
perform full CPR (p=0.007). The majority
of participant (69.2%) would call ambulance
only in case of arrested elderly lady and only
(1.5%) would perform CPR (p=0.014). Table
5 shows the gender difference according to

response to providedcardiac arrest scenarios.

4. Discussion:

The current study sought to examine the level
of cardiopulmonary resuscitation knowl-
edge and attitude among students in Albaha
University, Saudi Arabia.In this study, more

than half (51%) of the students did not have

previous information about CPR due to lack
of CPR information among students. The re-
sultsare higher and contradicts the previous
studies results. For example, in Saudi Arabian
study only 31% of students at King Saud Uni-
versity did not have a previous knowledge
about CPR(10), and in another study the lack
of information about CPR was less than 50%

of students (11).

Most of the students reported willing to
receive more CPR training.However they
reported the similar barriers to taking CPR
courses described in other studies such as lack
of interest and time(7, 12)Cost is not con-
sidered a barrier by students, but about 40%

don’t know where to find a CPR course.

The finding of poor CPR knowledge in this
study is similar to previous studies finding,
a study conducted among school students in
Saudi Arabia revealed a poor CPR informa-
tion when compared to previous CPR aware-
ness studies, researcher explained this results
by the academic background of the previous-
ly surveyed students(for example, medical

and health professional students )(8). Similar
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finding was found in another study conducted
in China, of the surveyed respondents, only
0.4% answered all questions related to CPR
knowledge(13). Our findings supported the
evidence suggested that public knowledge of
CPR, the use of AED and survival rate after
cardiac arrest is poor(14). This underlines the
need for CPR courses in the university and
general public places, 40.8% supported the
mandatory CPR courses in university and
would even like more CPR training, this re-
flect their awareness of the important role of

CPR training in saving victim life.

Despite the young age of participants, we ex-
plored that 8.8% of students had personally
witnessed an assumed cardiac arrest and ex-
perienced that someone needs basic life sup-
port. This result is similar to the finding of a
study conducted in Norway, in which 8% of
secondary school students experienced a car-
diac arrest scenario(7). In another study con-
ducted in Saudi Arabia a higher rate (12.7%
) of the students experienced a situation re-
quired CPR and 14% are actually performed
CPR(10). The rate is higher also in another

country (2).This finding supported the no-

tion that students is a cost effective target to
CPR training course. Training courses should
be implemented to all students starting from
school age with a refresher course in frequent

interval to help retain knowledge.

Willing to perform CPR seems to be influ-
enced by victims to bystander relationship.
Our finding was consistent with the finding of
other studies regarding the self-reported will-
ing to perform CPR(10, 15). However, stu-
dents willing to perform CPR were changed
when more specific details and victim identity
were provided. Students expressed more will-
ing to perform full CPR when confronted of
scenario of family member and arrested child,
however it is still low when compared to oth-
er studies(7, 8, 12). The possible explanation
for the low percentage of students willing to
perform CPR, when confronted to cardiac ar-
rest scenario, could be related to insufficient
CPR knowledge and skills, and It could be
also influenced by the setting in which the

scenarios were presented.

The results of this study revealed that 30.5%

of participant is reluctant to perform mouth to
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mouth breathing due to fear of disease trans-
mission. The finding was higher than reported
in Japan (16)and Australia(17). This finding
underlines the importance of the fact that the
chance of getting a communicable disease
from doing mouth to mouth breathing is very

low(18).

The strengths of this study include the as-
sessment of knowledge and attitude of uni-
versity’s students using astratified random
sampling technique.The sample of the study
was extrapolated from medical and non medi-
cal fields of study. The study limitations were
stemmed from the fact that it was conducted
in only one university; such studies will yield
more useful results if conducted on more
sample size with complete randomization all

over the Saudi Arabia.

5. Conclusion:

In conclusion, the results of this study present-
ed that overall students’ attitude toward CPR
is positive.However, the proper knowledge of
CPR was not sufficient especially when con-
fronting students with hypothetical cardiac
arrest scenarios. These results confirm that

students at this age group are important target

for future CPR courses aimed at increasing
the contribution of bystander to the survival
of out of hospital cardiac arrest. Courses, re-
fresher courses and strategies should be im-
plemented by university to increase survival

of out of hospital cardiac arrest.
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Abstract
Background and Aims: Stress, Burnout, De-

pression and Anxiety are the most common
work related mental and behavioral disor-
ders. Recent studies have shown that profes-
sions such as medical and health care fields
are most predisposed to such disorders. Very
few have been conducted on health profes-
sionals working in universities. This study
was designed to identify the presence of these
disorders among the health professionals in

Majmaah University

Methods: The study was conducted among
the health specialties colleges of Majmaah
University, Kingdom of Saudi Arabia. An
observational cross-sectional study design
was adopted for this research. A convenience
sample of 90 subjects with 30 subjects each
from medicine, dentistry and applied scienc-
es were randomly selected. The Depression,
Anxiety and Stress Scale - DASS 21 and the
Maslach Burnout Inventory (MBI) was used
to measure Depression, Anxiety and Stress
and Burnout. All the results were tabulated
and analyzed for statistical difference using
SPSS version 23.

Results: A moderate amount of total burnout
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was seen in all the three faculties, Anxiety and
depression was significantly more in the ap-
plied sciences group whereas stress was sig-

nificantly more in the medical group.

Conclusions: Mild to moderate levels of
stress,anxiety, depression and burnout was
seen in this study. It is a significant finding
and both the individuals and the University
should create awareness regarding identifica-
tion and management of signs and symptoms

of these disorders.

Key words:Anxiety, Burnout, Depression,

Health professionals, Stress,
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Introduction:

Health professionals such as doctors (Medi-
cal/ Dental), physiotherapists, Nurses, aux-
iliary personnel are more prone to mental &
behavioral disorders (MBD), because Health
services involve taking care of other people,
making decisions which affect their life, in
which mistakes or errors could be costly, and

sometimes irreversible.'?

Stress, Burnout, Depression and Anxiety are
the most common work related mental and be-
havioral disorders. Recent studies have shown
that professions that have direct interaction
with humans such as medical and health care

fields are most predisposed to stress, burnout

and related disorders.** Stress can be defined
as the biological reaction to any adverse inter-
nal or external stimulus, acute stress is a nat-
ural and useful reaction to threat or encoun-
tered problems which are inevitable. On the
other hand, humans are unfortunately more af-
fected by chronic stress, because humans are
no longer allowed to choose between “fight
or flight” so, as a consequence, we become
continuously exposed to stress factors which
we react to by anticipating, repressing, ra-
tionalizing and becoming worried or choose
compromise in order to overcome different

situations.’
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The burnout syndrome is considered a pub-
lic health problem due to its increasing fre-
quency and the negative consequences it has
on the healthcare system. This hampers the
medical system, either directly, by affecting
the health of the professionally exhausted
medical employees or indirectly, through the
consequences it has on the quality of medical
care. According to expert studies, the burnout
syndrome has been identified as a risk factor
for future heart disease incidence. According
to Maslach, the burnout syndrome has the fol-

lowing three dimensions:

Emotional exhaustion — it highlights lack of
energy, perception of the inadequacy between
one’s own emotions and the context and the
fact that significant resources have been con-
sumed at work. It is the basic dimension,
manifested by a decreased emotional tone,

emotional indifference or oversaturation.

Depersonalization — it refers to the disruption
of interpersonal relationships as the affected
person becomes dependent on others, or neg-

ativistic, indifferent, cynical.

Personal accomplishment— it can manifest ei-

ther through the tendency of negative self-as-

sessment of one’s capabilities, achievements,
professional success, or by limiting one’s op-
portunities and obligations to others. Conse-
quently, the affected person is perceived as

incompetent and incapable to achieve goals.®

Although burnout and depression have many
similar manifestations and are closely related,
studies on health professionals have conclud-
ed that they are different. Burnout differs from
depression in that burnout only involves a per-
son’s relationship to his or her work, whereas
depression globally affects a person’s life.
Anxiety disorders are severe medical illness
seen frequently in health professionals due to
the nature of the job; they are often seen in

association with other behavioral disorders.’

Many studies have documented the pres-
ence of behavioral disorders like burnout
and stress among health professionals.®#310
Health professionals employed in the univer-
sity play a dual role of clinician as well as an
academician, but very few studies have been
conducted on health professionals working
in universities. This study which is first of its
kind in this region was designed to identify

the presence of stress, anxiety, depression
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and burnout among the health professionals
in Majmaah University and to also explore if
any differences exist between different medi-

cal professions in terms of these disorders.

Material and Methods:

The study was conducted among the health
specialties colleges of Majmaah University,
Kingdom of Saudi Arabia. An observational
cross-sectional study design was adopted for
this study. The inclusion criteria for the study
was all faculty members of the university
working in a health specialty college (Medi-
cal, Dental or Applied Medical sciences)
who agreed to participate in the study, were
involved in active teaching and qualified to
work in the clinical section. Faculty members
involved only in clerical work or who did
not agree were excluded from the study. This
study was conducted only in the male sections
of the college as some of the specialties had
a disproportionate male female ratio which
could confound the results. University ethi-
cal clearance was obtained and a convenience
sample of 90 subjects with 30 subjects each
from medicine, dentistry and applied sciences

were randomly selected. Each questionnaire

was personally given to the participants af-
ter ensuring that they satisfied the inclusion
criteria and collected back by researcher after
checking for its completion. Thus invalid or
incomplete questionnaires were avoided and

a final sample size of 90 was obtained.

The Depression, Anxiety and Stress Scale
- DASS 21 is a 21 item self-report question-
naire designed to measure the severity of
a range of symptoms. The essential func-
tion of the DASS is to assess the severity of
the core symptoms of Depression, Anxiety
and Stress.’The Maslach Burnout Inventory
(MBI) is by far the most widely used, ac-
cepted, valid, and reliable measurement tool
of burnout.! The 22 total items are broken up
into the three themes with nine items relating
to emotional exhaustion, five to depersonali-

zation, and eight to accomplishment.

All the results were tabulated and analyzed
for statistical difference among different
health professionals using software SPSS ver-

sion 23.

Results:

Table 1 shows the mean age and experience

of the subjects in all the specialties, the mean
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Tables:

Table 1: Age distribution

Specialty Age Experience in years
Dental 39.5 11.18
Medical 41.21 10.46
Applied sciences 42.24 14.0
Table 2: DASS 21 Score
Specialty Depression Anxiety Stress
Dental 4.94+1.03 9.12+2.76 7.51+1.11
Medical 6.43+3.87 10.14+4.21 10+4.87
Applied sciences 9.38+2.88 13.79+1.87 8.76+3.64
P=10.0376 P=<0.001 P=<0.001
Table 3: Maslach burnout inventory [MBI] score
Soecialt Emotional exhaus- Depersonalization Personal Accom-
p Y tion p plishment
Dental 19.13+2.43 6.11+£3.19 39.93+3.65
Medical 23.21+5.98 6.78+5.43 40.12+2.77
Applied sciences 25.67+6.21 5.96+8.76 32.13+1.61
P=<0.001 P=0.594 P=<0.001
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overall age of the sample was 40.98 and the
mean age of applied sciences group was the

highest at 42.24.

The results of DASS 21 showed that the
scores for depression for Dental (4.94£1.03)
and Medical (6.43+3.87) faculties were well
within the normal range of 0-9, applied sci-
ences had a score of 9.3842.88 which was
just above the normal range. All three groups
showed slightly higher anxiety scores, score
for dental group was 9.12+2.76 which was just
above mild range of 8-9, medical group had
an anxiety score of 10.14+4.21 and applied
sciences had a score of 13.794+1.87 which was
in the moderate range of 10-14. Stress scores
were more in the medical group at 10+4.87
when compared to dental (7.51£1.11) and Ap-
plied sciences (8.76+3.64), all three groups

were in the normal range of 0-14 for stress.

The mean values for depression and anxiety
was more in the faculty of applied sciences
with a score of 9.3842.88 and 13.79+1.87
respectively, the difference was statistically
significant with P value for depression was
P= 0.0376 and for anxiety was P= <0.001.

Stress was seen to be more in the medical

section with a score of 10+4.87 as compared
to applied sciences 8.76+3.64 and dental
7.51%1.11. The difference was statistically
significant P=<0.001.(Table 2)

Maslach burnout inventory scores are seen
in table 3; the three components of burnout
were scored separately. The Scores for emo-
tional exhaustion for all three groups were in
the moderate range of 17-26 with Dental at
19.13+2.43, medical at 23.21+£5.98 and ap-
plied sciences at 25.67+6.21. Emotional ex-
haustion was significantly more in the applied
sciences group with P=<0.001. The scores
for depersonalization were at 6.11£3.19,
6.78+5.43 and 5.96+8.76 for dental, medi-
cal and applied sciences respectively, these
scores were just above the low range of 0-6.
No significant difference was seen among the
three groups in depersonalization scores with
P=0.594 Personal accomplishment scores
were in the low range of 39+ for dental and
medical group at 39.934+3.65 and 40.12+2.77,
however the score for applied sciences
(32.13+£1.61) was in the moderate range and
this difference was statistically significant

(P=<0.001). Overall all three groups reported

presence of moderate amount of burnout, with
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higher scores seen in applied sciences group

and least among the dental group.

Discussion

Health care professionals are exposed to high
stressful situations and are involved in dealing
with illness and suffering, hence have been
found to be predisposed to stress, burnout,
depression and other such disorders in many
previous studies.''*!3 Health professionals
working in the university are a unique set of
individuals who perform the duties of a clini-
cian and in addition they also have to man-
age the demanding duties of an academician
like preparing and conducting lectures, prac-
ticals, assessment etc. Moreover such people
are highly qualified and have certain desirable
personality traits like high emotional intelli-
gence, desire for high achievement and per-
fectionism.' Such traits are beneficial in their
work place but on the other hand will not al-
low them to perceive themselves as incompe-
tent or incapable to achieve goals, which in
turn leads to more stress, anxiety, depression

and burnout.

This study investigated the presence

of burnout and other mental behavioral dis-
orders in the health professionals working in
Majmaah University, and to compare differ-
ent medical professionals in the same uni-
versity. Such studies are very rare'” and to
our knowledge this is the first such report in
any university of Saudi Arabia. Our results
showed that anxiety scores in all our groups
were in moderate range, which was consistent
with many recent studies which have reported
that anxiety disorders are seen frequently in
health professionals.'’Depression and stress
among the health professionals in our study
were in normal range which is in contrast
with many other studies which have reported
high scores of stress,” however the applied
science group had relatively high scores of
depression which is consistent with other
studies conducted on nurses,'” who are part of
the applied sciences group. Stress was high-
est among the medical group as compared to
others. The faculty of the medical college has
to attend night duties and also perform all the
academic duties in the university which is not
the case in case of other two groups of dental

and applied sciences.

Burnout has been identified to be a serious
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problem among health care workers; it is not
only a problem for the individual health care
provider but also for the patients, the institu-
tion and is associated with higher medical er-
rors.'>'*!8 Burnout can be a result of monoto-
ny of the working area, high fatigue or due to

dealing with illness and human suffering.

Maslach burnout inventory has three
components to measure burnout, emotional
exhaustion refers to the depletion or draining
of emotional resources. Depersonalization re-
fers to an impersonal and dehumanized per-
ception of ones recipients and lack of person-
al accomplishment is the tendency to evaluate
ones work negatively. High scores for emo-
tional exhaustion and depersonalization indi-
cate burnout whereas low scores of personal
accomplishment indicate burnout. Prevalence
of burnout in our study was in the moderate
range which is consistent with many similar
studies conducted on various health profes-
sionals."*%!! In this study we have compared
three different groups of health professionals
in which we found that the applied science
group had high rate of emotional exhaustion
and low rate of personal accomplishment

which are both an indication of burnout. In

our study the medical group had higher de-
personalization scores as compared to other
groups which was consistent with other stud-
ies which state that doctors have a higher de-
personalization as compared to the applied

sciences.

Burnout and various other mental be-
havior disorders like stress, anxiety and de-
pression in work place are a serious concern
to the individual, the institution and incase of
health professionals working in a university
it also affects their patients and students.!*%°
Hence it is imperative that such disorders are
recognized at the earliest and both the indi-
vidual as well as the institution work togeth-
er towards reducing the factors which may
cause such disorders. Our study was the first
to be done on health professionals working
in a university and it could provide a basis
for further in depth studies with large sample
size and help in preventing mental disorders
in this unique group of professionals who are

working with both patients and students.

Conclusion: Our study investigated the pres-
ence of stress, burnout, anxiety and depression

among the health professionals in Majmaah
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University. Although the levels of the mental
behavior disorders are mild to moderate in
our sample, it is still a significant finding and
both the individuals and the University should
create awareness regarding identification and
management of signs and symptoms of these

disorders.
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Abstract

Background: Delirium is an acute change in
mental status with an unpredictable course of
diminished attention and incoherent thinking,
which is common among ICU patients. Vari-
ous evidence implies a correlation between
delirium and many fatal outcomes in inten-
sive care unit (ICU) patients, such as higher
6-month mortality rate, longer hospital stays,
longer post-ICU hospital stays, a higher oc-
currence of cognitive impairment, and long-
term cognitive impairment after a critical ill-
.ness

Aim: To identify the risk factors, pathophysi-
ology, and management of ICU delirium
.among critically ill patients

Method:Using literature review, this study
thoroughly examined the results of studies
from different journals investigating ICU de-
Jirtum

Findings: The identified risk factors were age,
cigarette smoking, alcohol abuse, steroids,
sedatives, total number of medications, so-
dium level, hypoalbuminemia, hypertension,
sepsis, chronic renal failure, trauma, immo-
bility, and pain. Moreover, underlying mech-
anisms in the development of ICU delirium
were cholinergic deficiency, neuropathologic
lesion, direct brain insults, aberrant stress re-
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sponse and inflammatory process, and altera-
tion of plasma melatonin. Numerous effective
non-pharmacologic and pharmacologic treat-
ments are available to manage delirium.

Conclusion: Delirium is a form of acute
brain dysfunction that is not well-recognized
inlCU. The identification of the risk factors
and the possible underlying mechanisms for
the development of delirium continues to be
the first step in its management; then, the next
step is often pharmacologic and non-phar-
macologic treatments. The choice of these
treatments should be understood as part of a
greater multicomponent approach inmanage-
mentof critically ill patients.

ICU delirtum, Risk factors,
Pathophysiology, Pharmacologic treatments,

Keywords:

Non-pharmacologic treatments
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1. INTRODUCTION

Delirium is a critical change in mental status
with an unpredictable course of diminished
attention and incoherent thinking [1], which is
common in patients such as the elderly, those
who abuse alcohol, and patients in intensive
care unit (ICU) [2]. It is remarkable that the
incidence of delirium in the ICU varies vastly
throughout study populations and institutions,
ranging from 20% to 40% [3-6]. One reason
for the disparity in incidence rates in differ-
ent setting is that delirium often disregarded,
since it is anticipated to occur in patients with
severe illness, and medical resources are fa-
vorably devoted to managing the life-threat-
ening problems [7]. In addition, an identified

limitation of studies which evaluated the inci-

&b dence rates of delirium in ICU is that the

screening instruments [3,8], and only quite a
few studies that the diagnosis was confirmed

by a psychiatrist [9].

In comparison to other end-organ injuries,
delirium is considered an organ failure of
the brain [10]. Evidence implies delirium is
substantially related to different harmful out-
comes in ICU patients. Some of these adverse
effects include: higher 6-month mortality rate,
longer hospital stays, longer post-ICU hos-
pital stays, a higher occurrence of cognitive
impairment [11], and long-term cognitive im-

pairment after a critical illness [12].

Despite of its significant impact on patients,
the mechanisms that explain the occurrence of
delirium in critically ill patients are not com-

pletely understood[13]. Some hypothesized
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mechanisms comprise neurotransmitters, in-
flammation, physiological stressors, metabol-
ic imbalances, and electrolyte disorders [14].
On the other hand, even though many studies
have examined the risk factors for delirium,
results are diverging forseveral commonly
studied factors include intake of alcohol,
smoking, age, hypertension, and mechanical
ventilation [13]. Knowledge of the risk fac-
tors, pathophysiology, and management of
delirium would permit early detection of ICU
patients with a high possibility of developing
delirium and would be beneficial for effective
prevention and development of intervention
strategies. Therefore, the aim of this study
was to identify the risk factors, pathophysiol-
ogy, and management of ICU delirium among
critically ill patients by thoroughly examining

theresults of studies from different journals.

2. METHOD

There were many electronic sources avail-
able utilized by the author such as ProQuest
and Science Direct between 2001 and 2015
to ascertain potentially pertinent articles. The
search was carried out using the following
keywords: ICU delirium,risk factors, patho-
physiology, pharmacologic management, and
nursing management. The reference lists of
all related articles were manually inspected
to identify additional studies significant to the
review. The citations were delimited to those
published in English language. Studies were
included if they met the following inclusion
criteria: (1) minimum of one risk factor as-
sociated with ICU delirium, (2) used a vali-

dated delirium assessment tool, (3) minimum

of one pathophysiology associated with ICU
delirium, (4) pharmacologic management of
ICU delirium, and (5) nursing management of
ICU delirium. Studies were eliminated if they
were conducted in a non-ICU setting andthe

full text is not available.

The following data were extracted from each
study: first author’s last name, publication
year, purpose, study design, sample size,
method, key findings, and study limitations.
This article provides significant information
regarding risk factors, pathophysiology, and
management of ICU delirium among criti-

cally ill patients.
3. FINDINGS

3.1 SEARCH RESULTS AND STUDY
CHARACTERISTICS

The initial literature search retrieved 4010 ci-
tations, and 3893 were excluded on the basis
of the title and/or abstract because they were
duplicates and other irrelevant articles. Full
text of the remaining 117 articles were con-
sidered for detailed evaluation. Forty-two ar-
ticles were subsequently excluded from this
review: 57 were not conducted in ICU setting,
29 reported another irrelevant risk factor(s),
15 studies have no full-text available, 11 did
not specify the study setting, and 5 did not in-
volve pharmacologic management. Thus, 28

articles were included in the final analysis.

The characteristics of the 28 studies are sum-
marized in table 1-3. All the researches were

conducted in an ICU setting. The number of
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studies for each design were as follows: Seven
studies for prospective cohort design [2, 6, 15-
19]; five studies for prospective observational
design [7, 8, 20-22], two descriptive corre-
lational [23, 24]; two randomized controlled
trial [25, 26]; one retrospective cohort [27],
one focused review [10], one literature review
[28]; one exploratory and case series[29]; one
exploratory[30]; one prospective pre- or post-
intervention cohort study [31]; one case study
[32]; one prospective, pre-post protocol im-
plementation evaluation [33];one prospective
before and after quality improvement project
[34]; one quasi-experimental [35];one com-
parative study [36]; and one prospective, dou-
ble-blind, randomized trial [37]. The sample
size of each study ranged from 5 to 4,450 pa-
tients. All the studies included for risk factors
and management used a validated delirium

assessment tool.

3.2 DEFINITION

Over the past years, the researchers and cli-
nicians used 30 or more synonyms for la-
belingintensive care unit (ICU) delirium, and
these are ‘ICU psychosis’, ‘acute confusion’
and ‘ICU syndrome’ [38, 39]. The introduc-
tion of the Diagnostic and StatisticalManual
of Mental Disorders, third edition (DSM-III)
in 1980 and consequently the fourth revised
edition (DSM-IV-R) conveyed consistency to
the terms defining delirium. Delirium is de-
fined as a disruption of consciousness and an
alteration in cognition that progresses over

a short period of time and tends to fluctuate

during the day [38-40].Attention is the most
affected under the cognitive domain [40, 41].
Presently, delirium is considered as a disease
with a variety of severity rather than a bina-
ry phenomenon. Subsyndromal delirium has
been described as patients with one or more
symptoms that never advance to meet full

DSM-IV-R delirium diagnosis [9].
3.3 RISK FACTORS

Table 1 summarizes the identified risk factors
of ICU delirium. Several risk factors suggest-
ed that contribute to the development of ICU
delirium include age, lifestyle, medications,
laboratory chemistry abnormalities, medical

history, immobility and pain.
Age

Age is one of the greatest risk factors for the
incidence of delirium in ICU patients [42].
This association was confirmed by some
studies [6, 7, 10, 15, 16]. It is noteworthy that
Sharma and colleagues [6] found the mean
age of their whole sample was 45 years old,
which was similar to the findings of Agarwal
and co-researchers [43]. However, a substan-
tially greater percentage of elderly patients
(>65 years old) experienced delirium if com-
pared to younger patients [6], which corrobo-
rates that prevalence and incidence of delir-
ium are higher in the elderly, and old age is
one of the main predisposing risk factors for
delirium [15, 42, 44].
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Lifestyle

Cigarettes contain toxic agents that induce
atherosclerotic and microvascular transfor-
mations, which form gradually with time and
persist even years after quitting [45]. These
significant changes are associated with cog-
nitive deterioration and dementia, most es-
pecially among older smokers [46] which in-
tensifies the risk of developing delirium [46].
These findings were confirmed by several
studies [2, 6, 10, 15, 16, 18,47]. It is notewor-
thy that smokers have a three-fold higher risk

of delirium than nonsmokers [45].

Additionally, alcohol abuse is believed to be
another common factor correlated with de-
lirtum [2], supported by different studies [2,
10, 15, 18].

Medications

Steroid medications [ 12] sedative medications
[12, 9, 10], insulin, and multiple prescribed
medications [ 12] are identified risk factors for

delirium related to drug use.

Studies claim the use of steroids can lead to
various psychiatric symptoms like psychosis,
depression, mania and cognitive disturbances.
Consequently, the development of cognitive
disorders and psychosis and the development
of delirtum may have a similar mechanism
[12].

Another identified serious risk factor for the
development of delirium among ICU patients
is the use of sedatives [12] — also responsible
for the longer ICU stays [12]. Specifically, Si-

mons and his co-researchers [9] claim the use
of midazolam and propofol were individually
correlated with a heightened risk of delirium,
which was enhanced when a combination of
midazolam and propofol was prescribed. On
the other hand, benzodiazepines also were
seen to be linked with delirium within diverse
ICU populations, and have shown a dose-de-

pendent correlation [18].

Moreover, the intake of multiple medica-
tions was also an essential factor for the de-
velopment of delirium. This finding implies
that clinicians should administer medications
carefully in ICU patients [12].

Laboratory chemistry abnormalities

It is remarkable that certain laboratory
chemistry results were identified as signifi-
cantly associated with the development of de-
lirtum. Some of these laboratory results were
hyperuricemia, hypoalbuminemia, deranged
ALT, acidosis [6] elevated sodium levels, and

elevated bilirubin levels[2].

An abnormal level of sodium has been
associated with encephalopathy which may
initiate the development of delirium. Certain
drugs and heart failure are the common causes
of unprecedented levels of sodium. On the
other hand, the irregularity in bilirubin has a
recognized relationship with hepatic dysfunc-

tion and delirium [2].

Hypoalbuminemia causes a decline in the os-
motic force which fails to sustain a sufficient

amount of intravascular volume. In turn, this
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could diminish brain perfusion which makes

the patient vulnerable to delirium [1].
Medical history

One review article identifies studies
that discuss the neuropsychological effects
of chronic hypertension where hypertensive
patients show poor performance on memory,
attention and abstract reasoning when com-
pared to normotensives [2]. Further, when hy-
pertensive patients are subjected to significant
physical or psychological stresses in the ICU,
they may be more susceptible to developing
delirium [2]. Specifically, vascular problems
brought about by hypertension places patients
at a greater risk for cerebral hypoperfusion
and possibly for cerebral hypoxia, which is
significantly related to the development of
delirium [48].

Notably, sepsis increased the risk of
developing delirium which is consistent with
the findings of previous studies [49]. Sepsis
causes acute brain dysfunction and delirium
by the stimulation of inflammatory cytokine
and endothelial damage, which aggregates the
permeability of the blood-brain barrier initiat-

ing damage to the capillary blood flow [50].

Encephalopathy is common among patients
with renal failure possibly caused by uremia,
thiamine deficiency, dialysis, hypertension,
fluid and electrolyte imbalances or drug tox-
icity [51]. Encephalopathy exhibits complex
symptoms which advance from mild senso-
rial clouding to delirium and coma [51]. This

is supported by a study conducted by Pipan-

mekaporn and colleagues [16] wherein they
found that chronic renal failure increased the

risk of delirium.

Also, delirium has been acknowledged as a
severe and frequent clinical problem in trau-
ma victims [52, 53], evident in some stud-
ies [9, 54, 55]. Moreover, Naidech and col-
leagues [56] found that after focal neurologic
injury among the patients in their study, de-
lirtum symptoms were present and considered
to be a cause of successive poorer functional

outcomes.
Immobility and pain

ICU delirium and neuromuscular function
have been hypothesized to be strongly inter-
connected [57]. Observational and clinical
trial data indicate that one of the risk factors
for delirium among ICU patients is immobil-
ity [57-59].

On the other hand, several studies reported
that untreated pain is a risk factor for the de-
velopment of delirium [33, 60]. Specifically,
Pisani and co-researchers [61] claim that pain
within 24 hours of ICU discharge among their
patients had a significant relationship with

persistent delirium.
3.4 PATHOPHYSIOLOGY

Numerous hypotheses have been posited to
explain the underlying pathophysiology of
ICU delirium. Table 2 summarizes the under-
lying mechanisms of pathophysiology of ICU

delirium which include:
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Cholinergic deficiency

The origin of the cholinergic deficiency hy-
pothesis came from observations that delirium
occurred with the intake of drugs that injure
cholinergic function [28]. Specifically, there
was a strong correlation between the prolifer-
ation of serum anticholinergic activity (SAA)
levels and the development of delirium, while
the reduction in the level of SAA was related
to the resolution of delirium. Moreover, a pos-
sible mechanism for cholinergic insufficiency
includes the damage of presynaptic, synaptic
or postsynaptic functions of acetylcholine
[28] which could lead to hallucinations and

cognitive inadequacies [62].

Monoamine activity stabilizes the
cholinergic system where the dysfunction has
also been connected with delirium. Particular-
ly, dopamine, norepinephrine, and serotonin
have functions in arousal and the sleep-wake
cycle which facilitates physiological respons-
es to stimuli. Extreme levels of dopamine
may cause hyperactive delirium which has
been related to a concurrent decline in ace-
tylcholine. Thus, acetylcholine and dopamine
may have an inverse relationship in the patho-

genesis of delirium [28].

Serotonin has a direct and indirect
relationship to the cholinergic deficiency hy-
pothesis. Specifically, excess levels of sero-
tonin have been observed in concurrence with
reduced levels of acetylcholine [28]; thus, it
may be associated with cholinergic deficiency
[63]. On the other hand, norepinephrine has a

vital role in regulating attention, anxiety, and

mood; like dopamine, an overload in the nor-
adrenergic activity has been linked with hy-

peractive delirium [64].
Neuropathologic lesion

A study by Janz and colleagues [29]
claim diminished cerebral blood flow, cerebral
hypoxia, and cerebrovascular disease may
contribute to the development of delirium in
ICU patients. They conducted brain autopsies
and found that 86% exhibited hypoperfusion
and gross and microscopic cerebrovascular
disease. Specifically, in most of the autopsied
brains, hippocampal lesions were the only
specific neuroanatomical structures that were
impaired [29]. This damage of the hippocam-
pus postulates a neuroanatomical explanation
for long-term cognitive impairment because
its normal function is to transfer information

into long-term memory [4].
Direct brain insults

Direct brain insults include acute pro-
cesses that impair brain function by initiating
energy deficiency, metabolic abnormalities,
trauma, hemorrhage, or direct alterations in
neurotransmitter levels by drugs. In patients
with delirium, severe brain dysfunction was
distinct in multiple regions which were trig-
gered by hypoxemia and systemic hypoglyce-
mia. This could lead to deficiencies in atten-
tion and cognition which meet the criteria for
delirium [30].

Brain injury markers identified include serum

brain-derived neurotrophic factor (BDNF) and

Majed Alamri: Risk Factors, Pathophysiology, and Management of ICU Delirium: A Literature Review



Majmaah Jouurnal of Health Sciences ,Vol.5, issue 1, May 2017 - Shaban 1438

neuron-specific enolase (NSE) [65], which
were substantially increased in ICU patients
with delirium [24]. It is remarkable that every
2-fold increase in plasma NSE concentration
was accompanied by a 5.2% increased risk of
delirium [66]. This finding corroborates that
neuronal damage arises in the pre-ICU setting
or soon after admission, which is a secondary
factorin patients who experienced delirium
later during an ICU stay. It is more likely that
serum BDNF and NSE levels may indicate
predisposition to early development of deliri-

um among critically ill patients [24].

Aberrant stress response and inflamma-

tory process

Acute stress is well-known to affect
attention, cognition, motivation, mood, per-
ception, and other facets of mental function
[67]. Similarly, systemic inflammation brings
fatigue, diminished activity, anhedonia, and
diminished appetite [30], adaptive mecha-
nisms of the body. However, dysfunction of
the stress response and intensified inflamma-
tory states are common with aging and neuro-
degeneration [68]. It is evident that prior pa-
thology and systemic problems such as stress,
infection, injury, and surgery repeatedly act

together to induce delirium [30].

Prolactin is a stress hormone compa-
rable to cortisol that can disturb behavioral or
cognitive function and also participates in the
regulation of the immune system further than
sexual reproductive and lactogenesis proper-
ties [69]. It is notable that hyperprolactinemia

has repeatedly been reported in neuropsychi-

atric disorders, including schizophrenia, bipo-
lar disorder, and altered mood [70]. A study
conducted by Nguyen and colleagues [20]
claimed patients with delirium had elevated
prolactin levels. Prolactin affects behavior or
cognitive function by acting on the brain lim-
bic system and the prefrontal cortex [69]. An
elevated prolactin level stimulates brain do-
pamine hyperactivity which could bring cog-
nitive dysfunction or delirium [71]. Further,
prolactin augments sleep deprivation, which
is one of the contributing factors for ICU de-
lirium [72].

In critical illness, systemic inflamma-
tion and disrupted coagulation are vital fac-
tors in the development and persistence of de-
lirtum [73]. Girard and co-investigators [12]
found three plasma markers of inflammation
and coagulation such as metalloproteinase-9
(MMP- 9), soluble tumor necrosis factor re-
ceptor-1 (STNFR1), and protein C are corre-
lated with delirium in the ICU. These results
validate the hypothesis that inflammation and
disrupted coagulation are essential mecha-

nisms of delirium during critical illness.

On the other hand, tryptophan and ty-
rosine, amino acid precursors for neurotrans-
mitters, are linked to the development of de-
lirium in patients [74]. A potential mechanism
for tryptophan-related delirium is through the
release of neurotoxic metabolites which form
after activation of the immune and inflamma-
tory response systems seen in critical illness
[74]. A high tryptophan concentration may

lead to high production of melatonin, thereby

Majed Alamri: Risk Factors, Pathophysiology, and Management of ICU Delirium: A Literature Review



Majmaah Jouurnal of Health Sciences ,Vol.5, issue 1, May 2017 - Shaban 1438

initiating the somnolent symptoms of hypo-
active delirium; while a low tryptophan ratio
could be responsible for a decline in melato-
nin, sleep dysregulation, and the development
of hyperactive deliritum [75]. On the other
hand, patients with elevated levels of tyrosine
are more likely to have a dopamine overload
or its downstream neurotransmitter, norepi-
nephrine, both of which have been connected

to the pathogenesis of delirium [76].
Alteration of plasma melatonin

Melatonin is a hormone originated
from the pineal gland whose concentration
reportedly diminishes during the postopera-
tive period [77]. A declining level of melato-
nin may be a sign of the severity of illness
[21] which can be a precipitating risk factor
for postoperative delirium [78]. Further, less
amount of melatonin concentration might also
be a sign of the aging process [21], which is
most repeatedly cited as one of the predispos-
ing factors for postoperative delirtum [78].
Also, diminished melatonin secretion in the
postoperative period may initiate sleep dis-
turbances and subsequent interruption of the
sleep-wake cycle, which in turn can promote

the development of delirium [79].
3.5 MANAGEMENT

Similar to the multiple hypotheses and
risk factors suggested to explain the patho-
physiology and contributing factors of ICU
delirium, several nonpharmacologic and phar-
macologic treatments have been examined in

critically ill patients with delirium. Haloperi-

dol isthe identified drug of choice useful in
the majority of patients; however, due to its
recognized adverse effects, there are continu-
ous clinical trials to seek more drug options
to treat delirium. However, in addition to the
pharmacologic regimen, there are nonphar-
macologic treatments to help reduce the ad-
verse effects of delirium. Available treatments
published in articles between 2009 and 2017
are discussed in Table 3.

3.5.1 Nonpharmacologic treatments

Prevention and management of delirium are
fundamental to the reduction of its adverse
effects [25]. Various nonpharmacologic strat-
egies have been recommended in the ICU,
including: standard nonpharmacologic pre-
vention, plus early and intensive occupational
therapy (OT) [25]; sleep enhancement and
relaxation protocols [31]; electroconvulsive
therapy (ECT) ([32]; pain assessment on day
2 of ICU stay [19]; Music, Opening/closing
of blinds, Reorientation/cognitive stimula-
tion, and Eye/ear care (M.O.R.E.) [33]; mul-
tidisciplinary team focused on the reduction
of heavy sedation and the increase of staffing
in the ICU [34]; and sleep care guidelines for

noise and light reduction [35].
Occupational therapy

Alvarez and co-researchers [25]initiated a
standard nPP plus early and intensive OT be-
ginning in the first 24 hours of admission of
patients to the ICU. This intervention was de-
livered twice a day, 40 minutes each session,

one in the morning and one in the evening for
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five consecutive days. OT intervention had
a positive impact evidenced when patients
had notably fewer hours of delirium when
matched with the control group that used
proven interventions in hospitalized elderly

patients.

Further, patients who received the interven-
tion had a significantly lower risk of devel-
oping delirium, significantly lower incidence
of delirium, and higher independence level.
Upon discharge, the enhanced functionality
of patients influences the recovery process
as well as reduces the use of resources in the

long term and prevents rehospitalization [80].
Sleep enhancement and relaxation

Sleep enhancement and relaxation protocols
were proposed to promote sleep and eradicate
factors that restrict the normal sleep-wake cy-
cle. At night, nursing assistants were prohib-
ited from regular bathing of patients. Lights
and televisions were turned off, and monitors
and machinery were put to night mode. Light
therapy lamps were turned on during daytime
hours. Twice a day, afternoons and evenings,
patients were programmed to have 90-min-
ute periods of quiet time where compact disc
players were made accessible with soothing
music [31]. Patients who experienced this
intervention had a significant decrease in the
duration of delirium, less time being deliri-
ous, and less time being mechanically venti-
lated [31].

Electroconvulsive therapy

Electroconvulsive therapy (ECT) is a
well-established and successful standard man-
agement of protracted refractory psychiatric
conditions which includes delirium [81] as
well as delirious mania [82]. Nielsen and co-
investigators [32] conducted ECT in six ICU
patients in collaboration with psychiatrists
experienced in treating delirium. ECT yielded
a notably positive effect in these five cases.
Specifically, long-standing agitation and dis-
comfort were controlled in all patients after
the unsuccessful use of the usual pharmaco-
logic therapy. ECT was successful for four
patients in managing delirium in 6 to 19 days.
The last patient became relaxed and free from
stress but continued in a state of posttraumat-
ic amnesia following a head injury [32]. It is
remarkable that ECT appears to be the most
effective and rapidly active treatment modal-
ity in certain mental disorders despite ever-
increasing psychopharmacologic alternatives
[83].

Pain assessment

Certain studies indicate that pain may
be a risk factor for the development of de-
lirlum [42,84]. Pain itself triggers deleteri-
ous cognitive effects as well as agitation in
the ICU, which if not recognized can lead to
unsuitable sedative administration [10].Payen
and co-researchers [19] conducted a prospec-
tive cohort study of mechanically ventilated
patients receiving analgesia on day 2 of their
stay in the ICU. They found that patients

evaluated for pain on day 2 were more likely
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to obtain sedation level assessment, non-opi-
oids, and analgesia during painful procedures
than patients whose pain was not measured.
Patients also acquired fewer hypnotics, had
a shorter duration of mechanical ventilation,
and a reduced length of stay in the ICU [19].

M.O.R.E. nonpharmacologic strategies

Most literature that supports the effec-
tiveness of nonpharmacologic interventions
has taken a multifaceted approach, and many
of these protocols included the implementa-
tion of a sedation and mobilization protocol
[65]. A study by Rivosecchi and co-research-
ers [33] supports the use of M.O.R.E. (Music,
Opening/closing of blinds, Reorientation/cog-
nitive stimulation, and Eye/ear care) nonphar-
macologic strategies to the ICU patients with
delirium, to lessen their time of being deliri-
ous if a mobilization procedure and a sedation
algorithm already exist in the institution. It is
noteworthy that this intervention diminished
the amount of time Medical Intensive Care
Unit (MICU) patients experienced delirium
as well as lessened the risk of developing de-
lirtum while regulating the predisposing risk
factors for delirium [33].

Multidisciplinary team

Immobility is responsible for neuromuscular
weakness [85] which is related to a reduction
in ICU survivors’physical function, quality
of life, and return to work [86]. Researchers
led by Needham [34] developed a multidis-
ciplinary team concentrated on decreasing

heavy sedation and increasing MICU staffing

which includes full-time physical and occu-
pational therapists. This quality improvement
project resulted in reduced use of benzodi-
azepines with lower median sedative doses;
patients had improved sedation and delirium
status, and a higher level of functional mo-
bility. Thus, ICU and hospital lengths of stay

were decreased [34].
Sleep care

Sleep disruptions can have unfavorable ef-
fects on cognition and emotions as well as
in the standard functions of cardiovascular,
respiratory and immune systems [87]. These
adverse consequences put ICU patients at a
higher risk of infection, complications, lon-
ger hospital stays and mortality [88]. Li and
co-researchers [35] conducted a quasi-experi-
mental study among surgical patients from the
ICU who were cared for by nurses utilizing
the sleep care guidelines for noise and light
reduction. Perceived noise and sleep interrup-
tions from care-related activities and noises
were significantly lower in patients who ex-
perienced the sleep care guidelines. Patients
reported having better sleep quality and effi-
ciency [35].

3.5.2 Pharmacologic treatments

Several factors contribute to the develop-
ment of delirium, and one of these is exces-
sive dopaminergic activity [89]. Antipsychot-
ics have been examined comprehensively as
a treatment practice; guidelines support the
use of high potency non-sedating antipsy-

chotics for the treatment of severe agitation
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when other methods became unsuccessful
[90]. Identified effective pharmacologic treat-
ments for delirium in the literature include
atypical antipsychotics such as haloperidol,
risperidone,olanzapine and aripiprazole [36];
quetiapine [26]; and dexmedetomidine and

midazolam [37].
Antipsychotics

Haloperidol, a typical antipsychotic, is the
first choice among the pharmacological treat-
ments in various populations [91], noting it
has not been approved by the US Food and
Drug Administration for delirium [92].

Boettger and co-researchers [36] compared
the effectiveness and side-effect profile of
the typical antipsychotic haloperidol with
the atypical antipsychotics risperidone, olan-
zapine, and aripiprazole in the treatment of
delirtum. It is remarkable that the atypical
antipsychotics risperidone, aripiprazole, and
olanzapine and the typical antipsychotic halo-
peridol were equally effective in the treatment
of delirium symptoms. However, these drugs
have distinct side effects. Specifically, halo-
peridol triggers increased rates of extrapyra-
midal symptoms, and olanzapine significant
sedation [36].

Quetiapine

Quetiapine is an atypical antipsychotic which
has numerous benefits that may be especially
valuable when managing delirium in the ICU,
including a predominate antihistaminic mech-

anism of action, a short half-life that enables

dose titration, and few reports of extrapyrami-
dal symptom effects [93]. Devlin and co-inves-
tigators [26] conducted a randomized, place-
bo-controlled trial to assess the efficacy and
safety of quetiapine to intravenous haloperi-
dol in critically ill patients with delirium. It
is remarkable that when quetiapine was dose
increased, it achieveda faster resolution of de-
lirium, a diminished time of delirium and agi-
tation, and a better disposition upon discharge
than patients who received as-necessary intra-
venous haloperidol therapy alone. Therefore,
an increasing dose of quetiapine may assist to

avoid adverse effects of haloperidol [26].
Dexmedetomidine

Dexmedetomidine is an alpha-2 adrenore-
ceptoragonist which has a unique mechanism
of action, providing sedation and anxiolysis
through the receptors within the locus coe-
ruleus, analgesia through the receptors in
the spinal cord, and reduction of the stress
response with no substantial respiratory de-
pression [94]. Riker and co-investigators [37]
conducted a prospective, double-blind, ran-
domized trial among ICU patients, adminis-
tering either dexmedetomidine or the usual
sedation of midazolam infusions for up to
30 days of mechanical ventilation. A notable
finding was: patients managed with dexme-
detomidine experienced delirium 20% less
often than patients managed with midazolam
and were removed from mechanical ventila-
tion almost 2 days earlier. This finding sug-
gests alpha-2 agonists advance many vital as-

pects of critical care such as less delirium and
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shorter periods hooked to mechanical ventila-
tor [37].

4. DISCUSSION

Delirium is highly prevalent in the ICU set-
ting across the developing and developed
countries. The studies included in this review
identified numerous risk factors that could be
present to patients who are at risk to develop
ICU delirtum. Therefore, it is vital to screen
and obtain a thorough medical history to all
the patients admitted in the ICU for delirium
so that the clinician may be aware to cut down
on the possible avoidable risk factor and over-
all incidence of delirium. Moreover, if these
cannot be prevented then the health care team
should be cautious for the emergence of de-
lirlum and manage it properly. It is also im-
portant to note that the identification of the
risk factors is the initial step of an approach
that could lead to earlier diagnosis and inter-
vention which could contribute to a better and

more cost-effective management.

There are quite a number of hypotheses estab-
lished by the studies in this review regarding
the pathophysiologic mechanisms of ICU
delirium. It is important that the clinicians
must be aware of this to provide an effective
and appropriate intervention for the patients.
There are important directions for future re-
search which include identification of de-
lirtum biomarkers and determining genetic
contributions. These would allow critical ad-
vances in both basic and clinical investigation

of delirium.

It was established by the studies in this review
that non-pharmacologic strategies of ICU de-
liriumare effective to control, to decrease the
amount of time, as well as to reduce the risk of
the development of delirium. It is remarkable
that the participation of the nursing unit direc-
tor and nursing unit clinicians in the educa-
tional process will result in better acceptance
and involvement to the protocol implementa-
tion. Thus, it is encouraged that the nursing
unit director and nursing unit clinicians must
be involved in training the nurses to the new
non-pharmacologic strategies that will be im-
plemented in the hospital. On the other hand,
the choice of medication used to provide se-
dation for ICU patients is essential to deliver
safe and effective care. Since Quetiapine add-
ed to as-needed Haloperidol resulted in faster
delirium resolution and less agitation, future
studies should assess its effect on mortality,
resource utilization, post-intensive care unit
cognition, and dependence after discharge in
a larger group of patients. Moreover, Dexme-
detomidine appears to provide several advan-
tages compared with Midazolam, thus, future
studies must look beyond the quality or quan-
tity of sedation to focus on additional impor-
tant clinical outcomes including prevalence of

delirium and time of mechanical ventilation.

Overall, future studies should be performed
prospectively with larger sample sizes, use a
control group of patients with similar illness
but with the absence of delirium, and random-
ized controlled trial to further establish the

findings mentioned in this review.
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5. CONCLUSION

Delirium, an essential form of acute brain
dysfunction, is not well-recognized in the
ICU. The identification of risk factors and the
possible underlying mechanism for the de-

velopment of delirium continue to be the first
step in its management. The next step is often
pharmacologic and non-pharmacologic treat-
ments. Identified risk factors were age, ciga-
rette smoking, alcohol abuse, steroids, seda-
tives, intake of multiple medications, elevated
sodium levels, hypoalbuminemia, hyperten-
sion, sepsis, chronic renal failure, trauma, im-
mobility, and pain. Underlying mechanisms
in the development of ICU delirium are a cho-
linergic deficiency, neuropathologic lesion,
direct brain insults, aberrant stress response
and inflammatory process, and alteration of

plasma melatonin.

The prevention and management of delir-
ium are vital to decrease its adverse effects.
Non-pharmacologic strategies that have been
recommended in the ICU include standard
non-pharmacologic prevention plus early and
intensive OT, sleep enhancement and relax-
ation protocols, ECT, pain assessment on day
2 of ICU stay, M.O.R.E., a multidisciplinary
team focused on the reduction of heavy se-
dation and an increase of staffing in the ICU,
and sleep care guidelines for noise and light

reduction.

Antipsychotics have been assessed meticu-
lously as a practice of treatment and guidelines
backing the use of high potency non-sedating
antipsychotics for the treatment of severe
agitation when other methods are ineffective.
Effective pharmacologic treatments for de-
lirium in the literature include antipsychotics
such as haloperidol, risperidone, olanzapine,
aripiprazole, quetiapine, dexmedetomidine,
and midazolam. The choice of drugs and oth-
er non-pharmacologic treatments should be
understood as part of a greater multicompo-
nent approach to the treatment of a critically
ill patient. Future evidence-based strategies to
minimize the duration and adverse effects of
delirium while assuring patient comfort and
safety should be based on the greater benefits
that it may provide to the patient.

KEYPOINT BOX:

o Several risk factors that contribute to
the development of ICU delirium include age,
lifestyle, medications, laboratory chemistry
abnormalities, medical history, immobility

and pain.

. Some of the pathophysiologic basis
for the development of delirium are cholin-
ergic deficiency, neuropathologic lesion,
aberrant stress response and inflammatory
process, direct brain insult, and alteration of

plasma melatonin.
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J Haloperidol is the drug of choice for
the treatment of delirium, however, there are
various available non-pharmacologic treat-
ment which could help in decreasing the du-

ration as well as the incidence of delirium.
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Abstract:

Aim: To present the outcomes of phototherapeutic
keratectomy (PTK) to treat recurrent corneal ero-
sion.

Methods: This case series evaluated eyes that had
undergone PTK for recurrent corneal erosion at
an eye centerin Riyadh, Saudi Arabia.Data were
collected on preoperative and postoperative vi-
sion, cause of corneal erosion,treatment zone of
the laser, recurrence of the erosion and pain post-
operatively and the number of successful cases
postoperatively. Treatment success was defined
as epithelial healing for at least 6 monthspostop-
eratively. The factors associated to success were
analysed.

Results: The study sample was comprised of 11
eyes of 11 (6 males; median age 33 years) patients
with recurrent erosion. Trauma (5 eyes), pterygi-
um excision (1 eye), Salzmann nodule (1 eye) and
leucoma (1 eye) were the main causes of recurrent
erosion. Postoperatively, 10 (91%) eyes achieved
success. The median duration of follow up was 23
months (25% quartile, 17 months). After manage-
ment, one eye had mild pain. One case had in-
duced astigmatism greater than 1D.

Conclusion: PTK wasan effective modality for
treating recurrent corneal erosion due to varying
underlying aetiology. The outcomes in the Arab
population were similar to published studies of
other populations.

Key words: Recurrent corneal erosion; photother-
apeutic keratectomy; cornea.
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Introduction:

Recurrent corneal erosion syndrome is a dis-
abling condition that affects vision related
quality of life of working adults'. Different
treatment modalities have been attempted for
centuries. The underlying principle of most
proceduresis removal of the pathological epi-
thelium to ensure a good base for improved
adhesion and viability?. The excimer laser has
been successfully used as a therapeutic modal-
ity for corneal pathologies.’Phototherapeutic
keratectomy (PTK)has provided promising
outcomes for managing recurrent corneal ero-
sions. A randomized controlled trial of PTK
for corneal erosions in a mainly Caucasian
population, concluded that this procedure was
safe and effective’. A large series evaluating
PTK on an Asian population has also been
published’. To the best of our knowledge,there
is no published literature on PTK for corneal
erosion in an Arab population. The population
of Saudi Arabia is exposed to bright sunlight
and dry dusty environment resulting in a high
prevalence of corneal degenerative diseases®.
Hence, the study of PTK for the management
of recurrent corneal erosion in this vulnerable

population would be beneficial.

This study presents the outcomes of all the
cases of recurrent corneal erosion that were
treated with PTK at an eye institute in central

Saudi Arabia.

Methods:

This retrospective case series evaluated the
outcomes of PTK for the management of re-
current corneal erosions at a private ophthal-
mic centrein central Saudi Arabia between
2014 and 2016. Data were collected via chart
review. The ethics and research committee of
the institution approved this study. Written in-
formed consent was waived because this was

a retrospective chart review.

One ophthalmologist performed history tak-
ing including use of medications, eye surgery,
cornea surgery and systemic and ocular co-
morbidities. The best-corrected distance visu-
al acuity (BCVA) was measured with an ET-
DRS chart placed at 6 meters distance from
the patient. If patient could not read the top
line of the chart, he/she was re-tested at 3me-
ters distance. The vision of the affected eye
was noted in decimal notation. The anterior
segment assessment was performed with slit

lamp biomicroscopy (Topcon Corp., Tokyo,
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Japan). The cornea was assessed for signs of
epithelial instability, corneal dystrophy and

degeneration.

Manual debridement of the corneal epithelium
was performed with a 57 Beaver blade. PTK
was performed with the EC-5000 excimer la-
ser (NIDEK Co. Ltd., Gamagori, Japan). This
laser has a repetition rate of 30 to 40 Hz. The
ablation diameter ranged between 5.5 and 7.5
mm. The total pulse energy ranged from 23 to
106 mJ. The ablation depth ranged between

15 to 70pm.

Postoperative follow up was performed at
dayl, 1 week, 6 weeks, 6 months and 12
months. The history of recurrence and treat-
ment performed was reviewed ateach follow
up visit. Postoperative examinations included
BCVA, refraction, anterior segment and cor-
nealexamination using slit lamp biomicros-
copy. The patient was asked about symptoms
such as pain, photophobia, redness, tearing

andglare.

The cornea was stained with a sterile fluores-
cein strip to determine the presence/absence
of epithelial defects. The epithelial adhesion

at the site of recurrence was evaluated before

and after repeated blinking.

Data were collected on a pretested data col-
lection form. The information was transferred
to a Microsoft Excel spreadsheet (Microsoft
Corp., Redmond, WA, USA). For univari-
ate analysis, we used the Statistical Package
for Social Studies (IBM Corp., Armonk, NY,
USA). Quantitative variables were plotted to
determine if they were normally distributed.
As this was a small sample size withwide
variation, the median, 25% quartile, mini-
mum and maximum values of the variables
were calculated. For qualitative variables,
frequency and percentage proportions were

calculated.

Results:

The study sample was comprised of 11 cases
of recurrent corneal erosion treated with PTK.
The patient demographics and ophthalmic
features are presented in Table: 1.The major-
ity of patients were in the working age-group.
Trauma was the leading corneal comorbidity
that was the likely the underlying cause of re-

current erosion.

The median duration of follow up was 23
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months (25% quartile, 17 months; minimum,
4 months and maximum, 105 months).

Of the 11 cases, recurrent erosion had healed
at the last follow up visit in 10 eyes (89.9%;
95% confidence interval:73.9 — 100). One
person had mild pain and one person had
recurrent erosion for which repeat PTK was
recommended.

Preoperative vision and vision at last follow
up visit for each case is presented in figurel.
Vision improved in 3 eyes and remained un-
changed in 5 eyes.Vision decreased in 2 eyes.

In one eye, preoperative vision could not be
noted.

One female patientwhose cornea did not re-
spond to PTK had trauma as an underlying
cause of recurrent corneal erosion and was
followed out to 22 months postoperatively.
Prior to intervention, this case had undergone
antibiotic therapy, patching, bandage contact
lens and lubricants.

Table 2 presents the outcomes of the current
study and those from articles published in the
previous five years.

Table:1 Demographics and ocular characteristics of patients with

recurrent corneal erosion.

Qualitative variables Number Percentage
Male 6 54.5
Gender
Female 5 45.5
Emmetropia 3 27.2
Myopia 0 0
Refractive status Hyperopia 5 45.5
Astigmatism >1D 1 9.1
Missing 2 18.1
Trauma 5 45.5
Salzmann nodule 1 9.1
Corneal pathology | Post-surgical 1 9.1
Leucoma 1 9.1
Unknown 3 27.2
Quantitative variables
Median 33
quartile 25% 28
Age .
Minimum 18
Maximum 62
Median 1.0
o quartile 25% 0.4
Vision ..
Minimum 0.05
Maximum 1.25

Khalid M. Alabdulwahhab, MBBS, MD: Outcomes of Phototherapeutic Keratectomy To Treat Recurrent Corneal Erosion.



Majmaah Jouurnal of Health Sciences ,Vol.5, issue 1, May 2017 - Shaban 1438

11

9
5 0.05
7 0.05

_————————

|
1o |
| 1
i
1

1

1

1
_ 4
|
| 1.25
|

1.25

2 1.25

. 1.25

, 0.32

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Discussion:

In this case series of PTK for recurrent corne-
al erosion, we noted excellent outcomes. We
found good visual acuity outcomes postop-
eratively. However, some astigmatic changes
may occur after corneal healing. Additionally,
active infection seems to hinder the success of

this intervention.

The success rate of corneal healing in the cur-
rent study was tosimilar to previous studies

enrollingdifferent populations®*°. The similar

outcomes across diverse population samples
could be due the stimulation of deeper layers
of the epithelium induced by the laser energy
that improves adhesion to Bowman’s mem-
brane and the removal of pathogens with the

laser energy.

In nearly half of the study sample, ocular
trauma was the underlying cause of recurrent
erosion. Reidy et al® also reported a similar
proportion of cases with trauma as an under-

lying cause.
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Prevention of ocular trauma either by foreign
body on cornea or surgical trauma can help
mitigate the incidence of recurrent corneal

erosion.

Hyperopic shift in eye with recurrent ero-
sion following PTK is a known complication
but generally transient in nature’. There were
no cases of marked hyperopic shift but there
were changes in the axis of astigmatism in-
some cases. This could be due to an inherent
pathology rather the superficial corneal ab-
lations in our study, which are less likely to

cause deeper tissue changes.

There were some limitationsto this study. This
case series enrolled a small sample size and
a prospective study with large sample size is
required prior to adopting PTK for recurrent

corneal erosion into clinical practice.

Conventional approaches to treat recurrent
corneal erosion by a general ophthalmolo-
gist could be effective but not as successful
as PTK. However, the high cost of the laser
needs to beconsidered before altering the
clinical practice to manage this relatively rare
condition. An option may be to refer cases to

refractive surgeonswho could assist in man-

aging recurrent corneal erosion.
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Figure:1 The best corrected visual acu-
ity before and after phototherapeutic keratec-
tomy for the treatment of recurrent corneal

erosion.

X-axis is the best-corrected visual acuity

(BCVA) in decimal notation
Y-axis indicates the case number.

Blue coloured bar denotes BCVA preopera-

tively and

Red coloured bar denotes BCVA at last follow

up after phototherapeutic keratectomy.
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Abstract

The loss of tooth structure due to caries in the
anterior region is a major issue, as it affects
both the function and the aesthetics. Only root
canal treatment may not be the solution for
such cases and the advancement of the mate-
rial sciences and the cutting edge technology
has brought forth many options to treat such
cases. Fibre reinforced post is one such contri-
bution to the material advancement. The pres-
ent case report will demonstrate the use of the
fibre reinforced post and prefabricated metal
NiTi post for the successful treatment of the

unaesthetic, functionally damaged maxillary

anterior teeth.

Key words: anterior teeth, aesthetics, dental

caries, fibre reinforced post, metal post, reha-

bilitation.
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Introduction

Dental caries remains one of the oldest non-
communicable disease (NCD) to effect the
human Race. According to the survey on the
global burden of diseases, dental caries re-
mains the most prevalent among 291 NCD’s
[1]. The consequence of the untreated dental
caries range from mild to severe pain, odonto-
genic infections, tooth loss and subsequently
compromise in the functional abilities of the
oral cavity [2]. Apart from this, if caries af-
fects tooth is in the anterior region of the oral
cavity it might have the complications like
unaesthetic appearance and the psychological

problems related to the negative appearance

[3].

A variety of treatment options have been pro-
posed to deal with caries affected tooth and
usually, the condition of the affected tooth de-
termines the treatment choice. In cases where
significant loss of tooth structure has oc-
curred due to caries, most common treatment
of choice is root canal treatment followed by
post and core [4,5]. The factors that determine
the choice of the post are; the aesthetic re-

quirement, position of the affected tooth and

the extension of caries in the oral cavity and

the remaining tooth structure [6,7,8].

The purpose of the current article is to pres-
ent a case report on the successful treatment
of severely decayed maxillary anterior teeth
using the fibre reinforced composite resin and
Prefabricated metal posts. Both posts have the
advantage of increased strength and are more
durable. According to the recent literature fi-
bre reinforced composite are expected to be-
come still more popular as they are minimally
invasive and they offer low-cost alternative to
conventional restorative procedures [9]. This,
in fact, is the truth of the moment as the litera-
ture is explicit with case reports on the fibre

reinforced posts [5, 10, 11, 12].

Case report

A 19-year-old male patient came to the de-
partment of restorative dentistry with the chief
complaint of the decayed tooth in the upper
front teeth. On examination, it was found that
the maxillary right lateral incisor and the left
lateral incisor and the canine were grossly de-

cayed (Figure 1).
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Figure 1. Pre-operative intra oral view

Maxillary right central incisor had a porcelain
fused ceramic crown. There was severe loss
of tooth structure in the maxillary right lateral
incisor. The left maxillary central incisor had
an unaesthetic filling. On closer examination,
it was found that the maxillary left lateral in-
cisor was decayed as well as fractured. Upon
the performance of vitality test, it was evident
that the maxillary right lateral and maxillary
left lateral and canine were non-vital. How-
ever, the upper left central incisor showed the
partial response, suggesting the underlying

degenerative changes.

Treatment plan

After the thorough investigation, it was decid-
ed to go ahead with the root canal treatment of
maxillary right lateral incisor and maxillary
left central incisor, lateral incisor and canine.
Following root canal treatment maxillary left
central incisor, lateral incisor and canine were
restored using the metal post. As the maxil-
lary right lateral incisor had significant loss
of tooth structure due to extensive caries and
subsequent fracture, it was decided to go
ahead with glass fibre reinforced post as it is
more durable and it is the material of choice
for the tooth with the minimal crown. Three-
unit porcelain fused to metal ceramic bridge
in relation to maxillary left central incisor, lat-
eral incisor and canine and single unit ceram-
ic crown in relation to maxillary right lateral

incisor was planned.
Treatment

Access opening was done in relation to max-
illary right lateral incisor using cavity access
Z set (Dentsply). This was followed by the
cleaning and shaping using the protaper NiTi
rotary instruments (Dentsply), up to the apical

size of F2. Continuous copious irrigation us-
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ing 5ml of 2. 5 % sodium hypochlorite solu-
tion was carried out. Using Apex plus sealer
(IvoclarVivadent) and F2 (Dentsply) gutta-
percha cones the obturation was performed.
The gutta-percha was partly removed leaving
the apical 5 mm of the filling to maintain a
good seal after the completion of a root canal.
Corresponding FRC Posted reamer was used
to prepare the post space. An adhesive (Ivo-
clarVivadent AG), dual-curing luting com-
posite system (Multilink II, Ivoclar Vivadent
AG) and a glass-fibre reinforced composite
root canal post (FRC Postec, Ivoclar Vivadent
AG) were placed according to the manufac-

turer’s instructions in relation to maxillary

right lateral incisor (Figure 2).

Figure 2. Post-operative intra oral view

Prefabricated unimetric NiTi posts were
placed using the corresponding reamer ac-
cording to manufacturer’s instructions in
relation to maxillary left lateral incisor and
canine. This was followed by core build-up
using composite in an incremental manner
(Tetric N Ceram, Ivoclar Vivadent AG). Ce-
mentation of all ceramic crowns was done
using glass ionomer luting cement (Medium)

(Figure 3).
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Figure 3. Post-operative IOPA

Discussion:

The traditional cast metal post and prefabri-
cated metal post core is widely popular treat-
ment modality in cases where the tooth struc-
ture has been lost significantly due to caries or
trauma. Nevertheless, the major disadvantage
of these type of post was the lack of modulus
elasticity, which resulted in the root fracture
[9].

The coronal dentin is adhesive friendly and
can bond to the adhesive in better manner
then the radicular dentin. Nevertheless, the
fibre reinforced composites mimic the dentin,
solving the problem of bonding to the radicu-

lar dentin [13].

The advancement in material research has
brought forward the fibre reinforced restor-
ative material and this new generation re-
storative material has proven its worth in the
mutilated cases as well. The fibre reinforced
materials have the unique properties of uni-
directional fibres in the resin matrix which
enhance the impact strength, flexural strength
and the modulus of elasticity. Apart from this,

they are capable of creating monoblock unit

for supporting the coronal restoration [5, 14,

15].

The present case report illustrates the capabil-
ity of fibre reinforced tooth material in restor-
ing the grossly mutilated tooth. The procedure
is simple and can be performed in the single
sitting. Moreover, the material is biocompat-
ible, can maintain the hue and translucency of
the natural tooth and it is corrosion resistant
as well [16]. However, these fibre-reinforced
materials are very costly and hence are not

economically viable.

The concurrent literature is in support of the
usage of fibre reinforced post in endodonti-
cally treated incisors as they increase the
resistance to fracture and can improve the
prognosis [13]. Although the fibre reinforced
materials are here to stay, it requires a me-
ticulous protocol. The clinician showed by
wise enough to choose the best possible ma-
terial and the best possible technique for each
case as the field of endodontics continuously
evolving in terms of material advancement

and technique enhancement.

The possible causes of fibre reinforced ma-

terial include the presence of the secondary
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smear layer. During the removal of the root
filling material to create a post space the sec-
ondary smear layer will be formed which is
rich in remnants of the sealer and gutta-per-
cha which become plastic under the influence
of the friction produced during the drilling.
This may compromise the adhesive ability of
the material. Thus, one has to be meticulous
enough to achieve clean dental surface for the

successful retention of the post.

Conclusion

The fibre reinforced tooth material provides
ideal strength and durability as an anterior re-
storative material and the prefabricated metal
posts are more economical. The present case

report illustrates the same.
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Abstract:

Foreign body ingestion is a common problem,
particularly in pediatric age group. Most of
these bodies pass unnoticed and without com-
plications. Only 10 —20% of cases require en-
doscopic removal. Surgery is indicated in 1%
of patients. Vinyl
glove ingestion is a rare differential diagnosis
of acute abdomen. A detailed history is help-
ful to reach the diagnosis in case of foreign
body ingestion. We report herein a case of vi-
nyl glove ingestion in a mentally retarded pa-

tient, who presented with acute abdomen and

mandated a surgical intervention.

Key Words:

Vinyl glove, ingestion, mentally retarded
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Introduction:

Foreign body ingestion is a common prob-
lem especially in pediatric age group and fre-
quently happen accidently. This problem can
also occur in adults, particularly elderly, pris-
oners, psychiatric and mentally retarded pa-
tients. Fish bones, bones, and dentures are the
most common foreign bodies swallowed by
adults. In prisoners and psychiatric patients,
the most common foreign bodies ingestion
observed are razor blades, batteries, and other

.sharp metallic objects '

Case presentation:

A 26 —year- old male, a known case of severe
mental retardation and hyperactivity present-
ed from Rehabilitation Center to the Emer-
gency Department with acute abdomen. Due
to the mental status of the patient we were un-
able to obtain a proper history from either the
patient or his attendant. The patient was noted
to have five loose motions for two days. He
had vomited twice and was reluctant to take
food. Clinically, he was conscious and vi-
tally stable. Abdominal examination revealed
marked tenderness and guarding on the right
side. The hematological and biochemical pa-
rameters were normal. The chest and abdomi-

.nal X-rays were normal

Written Consent was obtained from his guard-
ian and based on the clinical assumption of an
acute surgical abdomen, exploratory laparoto-
my was performed. The exploration revealed
a hard mass in the stomach almost obstruct-
ing the pylorus. Other intra-abdominal organs
were normal. Gastrotomy was performed,
and clumps of eighteen swallowed gloves
were retrieved (Figure 1&2). The patient had

an uneventful recovery. He was followed up

in the surgical outpatient clinic and had no

.post-operative complications

Figure - 2
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Discussion:

The majority of ingested foreign bod-

ies pass uneventfully. About 10 — 20% may
need endoscopic removal, and surgical inter-
vention is indicated only in 1% of patients .
A detailed history and proper physical exami-
nations are helpful to reach the diagnosis in
a case of foreign body ingestion. Sometimes,
no proper history can be obtained especially
in children and mentally retarded patients,
and such patients are more likely to have a
delayed presentation * 3. Few cases of vinyl
gloves ingestion are reported in the medical
literature. Kamal I et alreported five cases of
vinyl gloves ingestion in mentally retarded
patients, of whom one patient died due to mas-
sive gastrointestinal bleeding from a large gas-
tric ulcer caused by a vinyl glove. The other
four patients had exploratory laparotomy and
removal of the ingested vinyl gloves through
gastrotomy. Upper gastrointestinal endoscopy
was helpful in confirming the diagnosis .They
concluded that attempting endoscopic remov-
al of vinyl gloves in the stomach is not recom-
mended unless they are still soft and pliable
because they become hard and stiff and can

cause esophageal injury and bleeding. Fur-

thermore, they concluded that the surgical in-

tervention is the best choice ¢

A study by Stringel et al reported four

cases of vinyl gloves ingestion in pediatric
age group, three of them were mentally re-
tarded and one of them was a victim of child
abuse. The management of these cases was as
follows: three underwent laparoscopic-assist-
ed removal of vinyl gloves and one had a lap-
arotomy. All of them recovered uneventfully.
They concluded that, whenever vinyl glove
ingestion is suspected, wait and see is not a
good option and a prompt surgical interven-

.tion is recommended ’

Leeds et al. reported a cerebral palsy adult
patient with glove ingestion, in which the en-
doscopic retrieval was unsuccessful. He had
laparoscopic removal of the foreign body
accompanied with endoscopy uneventfully.
They believed that changes seen in the glove
are secondary to exposure of latex rubber to
the stomach secretions ®. As mentioned in
our case, a decision may have to be made on
clinical grounds only, especially in mentally
retarded patients. The ingested vinyl gloves

can harden, become stiff on exposure to gas-
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tric acid and therefore the best approach to
remove such a vinyl bezoar is through gas-
trotomy whether via a laparoscopic approach
(preferred) or open approach. The wait and
observe policy adopted for metal objects is
not advisable as passage of such hardened,
irregular surfaced gloves can cause perfora-

tions.

Conclusion:
Attendants in mentally retarded centers are
recommended to be aware of the possibility

of vinyl glove ingestion. Early surgical inter-
vention is a preferable line of management.
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. GUIDELINES FOR MANUSCRIPT PREPARATION -

A. TYPES OF MANUSCRIPTS

l. ORIGINAL MANUSCRIPTS

Manuscripts submitted in this category are expected to be concise, well organized, and clearly written.

The maximum length is 5000 words, including the abstract, references, tables, and figure legends. The maximum
length is 5000 words, including the abstract, references, tables, and figure legends.

e The structured abstract must not exceed 250 words.

e The title must not exceed 130 characters.

e A maximum of 4 tables and 4 figures is allowed.

e References should not exceed a maximum of 100.

¢ The abstract must be organized as follows:

e Background & Aims

e Methods

e Results

e Conclusions

* Do not use abbreviations, footnotes or references in the abstract.
¢ An electronic word count of the abstract must be included.

e Three to ten key words at the end of the abstract must be provided.

The manuscript must be arranged as follows:

e Title page

e Abstract

¢ Introduction

e Materials and methods (or Patients and methods)
e Results

e Discussion

e Acknowledgements

e References

e Tables
* Figure legends
e Figures

Acceptance of original manuscripts will be based upon originality and importance of the investigation. These
manuscripts are reviewed by the Editors and, in the majority of cases, by two experts in the field. Manuscripts
requiring extensive revision will be at a disadvantage for publication and will be rejected. Authors shall be
responsible for the quality of language and style and are strongly advised against submitting a manuscript which
is not written in grammatically correct English. The Editors reserve the right to reject poorly written manuscripts
even if their scientific content is qualitatively suitable for publication. Manuscripts are submitted with the
understanding that they are original contributions and do not contain data that have been published elsewhere
or are under consideration by another journal.

Il. REVIEW ARTICLES

Review articles on selected clinical and basic topics of interest for the readers of the Majmaah Journal of Health

Science will be solicited by the Editors. Review articles are expected to be clear, concise and updated.

e The maximum length is 5000 words, excluding the summary, references, tables, and figures.

e References should not exceed a maximum of 150.

e The inclusion of a maximum of 4 high-quality tables and 4 colored figures to summarize critical points is
highly desirable.

e Review articles must be accompanied by a title page and a summary.
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e Reviews should include at least one Key Point Box, with a maximum of 5 bullet points, that briefly summarizes the
content of the review.

Review articles are reviewed by the Editors and may be sent to outside expert reviewers before a final decision for

publication is made. Revisions may be required.

I1l. EDITORIALS
This section consists of invited brief editorial comments on articles published in the Majmaah Journal of Health Science

The length of an editorial should not exceed 1500 words, excluding references.
e A maximum of 1 table or 1 figure is allowed.

e References should not exceed a maximum of 20.

e Atitle page must be provided.

IV. CASE REPORTS

Case reports would be only accepted if they represent an outstanding contribution to the Etiology, pathogenesis or
treatment of a specific condition.

e The maximum length is 3000 words, including the summary and references.

e A maximum of 2 tables and 2 figures is allowed.

e References should not exceed a maximum of 15.

e Atitle page must be provided.

V. LETTERS TO THE EDITOR

Letters to the Editor will be considered for publication if they are related to articles published in recent issues of
Majmaah Journal of Health Science. Occasionally, Letters to the Editor that refer to articles not published in Majmaah
Journal of Health Science will be considered.

The length of a Letter to the Editor should not exceed 800 words.

e A maximum of 1 table or 1 figure is allowed.

e References should not exceed a maximum of 10.

e No more than 4 Authors may appear in the author list.

VI. COMMENTARIES

International commentaries will be solicited by the Editors only.

e Commentary articles should not exceed a maximum of 800 words, excluding tables or figures.
e A maximum of 1 table or 1 figure is allowed.

e References should not exceed a maximum of 10.

e Atitle page must be provided.

B. MANUSCRIPT SUBMISSION

ORGANIZATION OF THE MANUSCRIPT

e The submitted manuscript must be typed double-spaced throughout and numbered (including references, tables
and figure legends). Preferably using a "standard" font (we prefer Times/Arial 12).

e For mathematical symbols, Greek letters, and other special characters, use normal text. The references must be in
accordance with the Vancouver reference style (see References).

e Approved nomenclature for gene and protein names and symbols should be used, including appropriate use of
italics (all gene symbols and loci, should be in italics) and capitalization as it applies for each organism's standard
nomenclature format, in text, tables, and figures.

e Full gene names are generally not in italics and Greek symbols are not used. Proteins should not be italicized.

e Improperly prepared manuscripts will not be entered into the peer review process and will be sent back to the
author for correction.

TITLE PAGE MUST CONTAIN:
e Atitle of no more than 130 characters.

A
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e Running title (not to exceed 60 characters)

e Names of the Authors as it should be published (first name, middle initial, last name)

e Affiliations of all authors and their institutions, departments, or organizations (use the following symbols in this
order to designate authors' affiliations: *, T, £, §, 9, | |, #, **, 1, £, 8§, 19, || ||, ##).

¢ Name, address, telephone and fax numbers, and electronic mail address of the corresponding Author.

e Electronic word count.

e Number of figures and tables.

e List of abbreviations in the order of appearance.

e Conflict of interest.

e Financial support.

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

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

in the methods section of the manuscript reading that:

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

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

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

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

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

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

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

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

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

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

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

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

An example of how the reference list should look:

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

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

FIGURES

A maximum of 4 figures is allowed

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

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

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

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

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

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

a resolution of at least 300 pixels per inch, or

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

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

300 dpi for color figures

600 dpi for black and white figures

1200 dpi for line-art figures

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

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

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

A maximum of 4 tables is allowed

(This can be modified if needed by Editorial board)

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

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

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

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

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

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

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

First submission

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

Resubmission of manuscripts

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

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

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

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

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

Copyright assignments, financial disclosures, and Institutional Review Board/Animal Care Committee Approval. Upon
article acceptance, the corresponding author will be contacted and asked to submit the above forms. It is the author's
responsibility to make sure these forms are signed and duly returned to the editorial office via fax. If these forms are

GUIDELINES m



Majmaah Jouurnal of Health Sciences ,Vol.5, issue 1, May 2017 - Shaban 1438

not received the manuscript will NOT be published.

Drug Declaration/Conflict of Interest Form

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

Methodological & Statistical instructions for Authors submitting manuscripts to the

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

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

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

For small data sets and if variable distributions are non-normal, distribution free (non-parametric) statistical methods
should be used. The actual p values - whether significant or not - should always be presented (not NS). Confidence
intervals convey more information than p values and should be presented whenever possible. Continuous variables
can always be summarized using the median and range which are therefore preferred. Only in the infrequent case of
a Normal distribution are the mean and standard deviation (SD) useful. Complex analyses (including Cox and logistic
regression analysis) should be presented in sufficient detail: i.e. variable scoring, regression coefficients, standard
errors and any constants. Odds-ratios or relative risks are not sufficient documentation of such analyses. The handling
of any missing values in the data should be clearly specified. The number of statistical tests performed should be kept
at a minimum to reduce spurious positive results. Explorative (hypothesis generating) analyses without confirmation
using independent data are discouraged. Figures showing individual observations e.g. scatter plots are encouraged.
Histograms may also be useful. Tables should indicate the number of observations on which each result is being based
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Forthcoming Conferences & Workshops
Title: 7th International Conference on “Medical, Medicine and Health Sciences”
Place: New Delhi, India
Date: August 2-3, 2017
URL: http://academicfora.com/mmhs-august-2-3-2017-new-delhi-india
About the Conference: The conference will cover vital issues in medical, medicine and health
sciences under multiple sub-themes. The aim of our conference is to support, encourage and
provide a platform for networking, sharing, publishing and nurturing the potential growth of

individual scholars across the globe.

Title: International Conference on Musculoskeletal Ultrasound

Place: New Delhi, India

Date: August 25-27, 2017

URL: http://www.musk2017.com

About the Conference: Organised by Musculoskeletal Ultrasound Society. Highlights: Basic
course in MSK USG (All joints sonoanatomy and clinico pathological correlation), Advanced
MSK USG course. Thirty Hands on workshops (4 hours) each day with 1:6 faculty-delegate

ratio, Interactive teaching program with faculty

Title: Mayo Clinic Neuroscience and Oncology Innovation Summit 2017

Place: Orlando, USA

Date: September 07-09, 2017

URL: http://go.evvnt.com/107995-0

About the Conference: This course will provide attendees with an update in major areas
of neuroscience and oncology research from basic science, translational laboratories and clini-
cal trials research. Lectures will cover neuroscientific arenas including brain tumor biology and

growth, vascular neogenesis, nanotechnology for tumor suppression, viral vectors for tumor
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destruction, and other new agents to target and destroy brain tumors. The conference will dis-
cuss basic tumors of the brain and other sites including breast in addition to metastatic brain
tumor therapies. Also, the course will cover the latest diagnostic and therapeutic approaches to
tumors. Lectures will be supplemented with high yield industry and CEO-level Q&A sessions,
precision medicine, and patient and celebrity stories. Other high yield sessions will include
governmental policy makers that are guiding brain tumor patient care for future health care

systems.

Title: 11th Asia Pacific Symposium on Cochlear Implants and Related Sciences 2017

Place: Famagusta, Cyprus

Date: September 19-22, 2017

URL: http://apsci2017.com/

About the Conference: The symposium will gather prominent global experts in the field
and will serve as a dynamic forum, promoting productive clinical debates between basic sci-
entists, clinical specialists and researchers on the critical issues within the various aspects of
hearing, speech and balance disorders. Innovation in different aspects of technology will be
presented in an extensive industrial exhibition. The symposium prides itself on having the most
up-to-date clinical, scientific and academic program, concentrating not only on future therapies

and interventions, but also on disease prevention and treatment goals.

Title: 6th Global Bacteriology and Parasitology Annual Meeting

Place: Singapore

Date: September 13-14, 2017

URL: http://bacteriology.conferenceseries.com/asiapacific/registration.php

About the Conference: The conference aims to provide an opportunity to share knowl-
edge, expertise along with unparalleled networking opportunities between a large number of

medical and industrial professionals in this sphere. Bacteriology Asia Pacific 2017 conference
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gathers renowned scientists, physicians, young researchers, industrial delegates and talented
student communities in the field of bacteriology and parasitology under a single roof where

networking and global partnering happens for the acceleration of future research.

Title: Emirates Society of Emergency Medicine Conference 2017

Place: Dubai

Date: December 6-9, 2017

URL: http://www.esemconference.ae

About the Conference: ESEM becoming the largest and best Emergency Medicine Confer-
ence in the Middle East. The conference has been comprehensively organized to capture the
excellent innovations in Emergency Medicine, primarily in the areas of pre-hospital care, Trau-
ma, Toxicology, Disaster Medicine, Paediatric EM, Emergency Nursing, Simulations, Public

Health, Research Updates and other sub branches related to the field of emergency medicine.

Title: ISERD - 243rd International Conference on Medical and Health Sciences (ICMHS)
Place: Dammam, kingdom of Saudi Arabia

Date: August 25-26, 2017

URL: http://iserd.co/Conference2017/SaudiArabia/6/ICMHS/

About the Conference: The idea of the conference is for the scientists, scholars, engi-
neers and students from the Universities all around the world and the industry to present on-
going research activities, and hence to foster research relations between the Universities and
the industry. This conference provides opportunities for the delegates to exchange new ideas
and application experiences face to face, to establish business or research relations and to find

global partners for future collaboration.
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