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Middle East Journal of Family Medicine/World
Family Medicine Journal wish all her editorial
board, readers authors and the production
team a good start of the year. The journal
has become the leader in the region and is
well respected all over the World. We look
forward to working with everyone concerned
to further raise the status of the journal, and
new sections will be added to the journal this
year.
This issue is rich with a number of papers
from the region and we have a special
paper with a biography of a prominent family
physician who died last year. In view of his
esteemed work and contribution to the field of
family medicine in the Middle East and Iraq,
the journal would like to nominate him as Dr of
the Year and the award certificate will be sent
to his family.
Dr Noori & Fayzeh did a cross-sectional
study on 78 β-thalassaemia major patients,
registered at Erbil thalassaemia center; they
included 48 males and 30 females, aged
between 10–33 years along with a control
group of 30, age and sex matched healthy
individuals. A questionnaire was used to
evaluate demographic information, medical
history, and growth parameters. The levels of
T3, T4, and TSH hormones were assessed
in all patients and controls. They found that
the mean levels of thyroid hormones; T3 and
T4 were significantly lower (P<0.001) among
thalassaemia patients, while the mean TSH
level was higher (P=0.003) compared to
the control group. The authors concluded
that impaired thyroid function is frequent
among their thalassaemia major patients
and this necessitates regular follow up and
early commencement of chelation therapy to
prevent such complications.
Dr Al-Doghether stressed the importance of
continuing medical education (CME) as a
principle block in the structure of any health
related institution, different medical education
programs being held every month. These
programs use different forms of teaching.
Interactive techniques (audit/feedback,
academic detailing/outreach, and reminders)
are the most effective at simultaneously
changing physician care and patient
outcomes. Teaching program evaluation in
medical education presents with a different
set of challenges. The utility of some of these
programs is gauged by some soft



measures of outcome such as participant’s
perception of the program. The author assess
in his paper the effectiveness of Continuing
Professional Development (CPD) courses/
events with medical errors in surgery as an
example.
A combined paper between Saudi Arabia and
Canada looked at Intimate partner violence
(IPV). The authors stressed that (IPV) against
women has recently gained recognition as a
global health priority. Yet, little action has been
taken to improve identification of IPV in primarycare settings in Saudi Arabia (SA), indicating a
need to train front-line physicians to recognize
and treat abused victims. The authors
attempted to assess the knowledge, attitudes,
and perceptions of IPV among a sample of
Saudi family medicine (SFM) residents and
use this data to develop and integrate an IPV
curriculum into the SFM residency curriculum.
They used The Physician Readiness to Manage
Intimate Partner Violence Survey (PREMIS)
was modified for cultural sensitivity and
uploaded to a web-based survey management
provider. Thirty residents participated in
the survey yielding a response rate of 52%.
None reported postgraduate training in
IPV. Respondents scored low in perceived
perpetration (2.59/7) and perceived knowledge
to manage IPV (average score of 2.26/7).The
mean actual knowledge score for residents was
18.1/38 (SD = 6.7). The authors concluded
that residents did not perceive themselves
as either knowledgeable or well-prepared
to discuss IPV with patients. These results
signify a lack of education and exposure to IPV
education in SA and indicate the need to train
physicians on how to appropriately respond to
abused victims.
A cross sectional study from Qatar looked
at Unintentional Injuries Among Preschool
Children. The authors stressed that
unintentional injuries have replaced infectious
diseases as the most serious public health
problem of children worldwide. The objectives
of this study were to estimate frequency and
types of unintentional injuries, and to investigate
determinants of unintentional injuries among
preschool children, Doha . The respondents
were the mothers who attended primary health
care centers in Doha city, 2010. An interview
administered Arabic version questionnaires
were used for data collection. The authors
found that the occurrence of unintentional
injuries in the current study was (69.3 %),
almost (62.3%) of unintentional injuries
occurred inside the home. Living room was the
most reported place of unintentional injuries
inside home (66.7%), and most frequent
cause of these injures was falls (71.8%). Full
recovery of unintentional injuries was the most
frequent consequences. However, considerable
proportion was followed by death. Developing
and establishing a national household survey
for home safety is recommended.

patients. The total number of patients were 49
females who are positive for SLE. The authors
found that ESR was significant in SLEDAI
inactive group and SLEDAI active group. There
was no significant correlation between SLEDAI
and CRP positive and negative patients. There
was no significant difference between inactive
and active groups with reference to red blood
cells (RBC) and white blood cells (WBC) in
urine. They concluded that the correlation
levels found in this study can be used as an
appropriate marker for evaluation of disease
activity and also used as an onset for renal
impairment for SLE patients.
A paper from Princes Aisha Medical center
– East of Amman attempted to highlight the
main etiological agents of urinary tract infection
in children, and their antibiotic susceptibility
for selecting the most appropriate antibiotic
for rapid initiation of an effective empirical
treatment. All documented positive urine
cultures from children patients were reviewed.
The bacterial isolates and their susceptibility
to antibiotic were analyzed. There were 159
documented positive urine culture, 87.42 %(
139) of them were from female patients. E.
coli isolates presented in 82.4 %( 131) of the
cultures, while Proteus and klebsiella isolates
presented in 11.3 %( 18), 6.3 %( 11) of the
cultures respectively. Bacterial Isolates from
female patients were E. coli (82.73%), Proteus
(10.79%) and Klebsiella (6.47%). The authors
concluded that Escherichia- Coli remains the
commonest microorganism causing urinary tract
infection in children. Injectable Ceftriaxon , and
Gentamicin followed by the oral Nitrofurantoin
and Cefixim were the first line for empirical
treatment of urinary tract infections in their
location.
A paper from the Eastern Province of Saudi
Arabia looked at Dysmenorrhea and Associated
Risk Factors among University Students.
A cross-sectional study was conducted
in Art and Science Colleges of Dammam
University. 924 students were selected by
stratified random sampling with proportionate
allocation. The participants completed a
self-administered questionnaire, which
assessed socio-demographic and menstrual
characteristics. Results revealed that about
35% of the university students had severe
dysmenorrhea and almost 21% had moderate
to severe Premenstrual syndrome (PMS). The
most common risk factor for dysmenorrhea
was positive family history (67.9%), followed
by physical inactivity (52.6%) and irregular

menstruation (30.8%). About 57% of
students used analgesics to relieve
symptoms of dysmenorrhea. The results of
this study calls for interventions, such as
educational programs, to limit the adverse
effects of the problem on the students’
quality of life and productivity.

Dr Bahlas & Damia investigated the correlation
between erythrocyte sedimentation rate (ESR)
and c-reactive protein (CRP) levels with
systemic lupus erythematosus (SLE) disease
activity index (SLEDAI) and as well as the
onset of renal impairment in inactive and active
groups of systemic lupus erythematosus (SLE)
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MEJFM Middle East Doctor of the Year 2013
In September 2010 he came back
to his homeland Hawler, Kurdistan
and started working as a lecturer
in Hawler medical University and
to establish family medicine as a
postgraduate degree in Kurdistan.
With the grace of god he achieved
this and as of this year family
medicine is being taught as a subject
in 5th year undergraduate degree
at the medical college. Dr Noori
helped many people and he was
very passionate about bringing PHC
to Kurdistan so people could have
equal healthcare as in Australia. He
even advocated for health insurance
in Kurdistan but it is still under debate
within the parliament.

(the late) Dr Noori Abdulla Khider
July 1, 1962 - 25th August 2013
Kurdistan, Iraq
Our Middle East doctor of the year
for 2013 (retrospectively) is the late
Dr Noori Abdulla Khider of Kurdistan
Iraq. biography
Dr Noori Abdulla was a specialist
in the field of family medicine,
dermatology and child health for
the past 25 years and he worked in
Iran, Australia and Kurdistan, Iraq.
He was born in 1962 at Hawler,
Kurdistan (North of Iraq). In 1980,
at the age of 18 he attended Mosul
Medical College, Iraq and graduated
in 1986 and received his M.B.Ch.
B. He then did his residency at
Rizgari and Jum’uri Public Hospital,
Kurdistan, Iraq. From 1988 he
moved to Shiraz, Iran and started
his practice at Shiraz Hospital. He
stayed there until 1989 and moved
to Tehran, Iran. He worked there as
a Family Physician until 1996.
In May 1996, he and his family
moved to Ashfield, Australia and
studied for the evaluation of his
qualification into the Australian
Health System. He then entered



into the Australian Health System
and moved to Frankston, Australia
and started working in Frankston
Hospital and worked there for
about 2.5 years. From 2001-2004
he moved to Shepparton, Australia
to work as a Family Physician in
Wyndham house Clinic and obtained
his Family Physician Fellowship
in 2003. In 2004 he moved back
to Sydney, Australia and started
working in Primary Health Care
in Bankstown, Liverpool Medical
Centre and in the Advanced Family
Medical Centre in Auburn until 2010.
While in Sydney he obtained many
different qualifications, including:

He also started his own private clinic
called “Noor Polyclinic” located in
Kurdistan, Iraq. In addition to all
this, he came back to Kurdistan to
establish the field of family medicine
within the board of Kurdistan and
recently advocated for the opening
of family medicine as a subject for
Hawler medical undergraduate
students. He was also involved in the
health and safety department within
Hawler medical university and very
committed to making not only the
university a safe environment but
also bringing family medicine into
Kurdistan.
Dr Noori died on the 25th August
2013. We convey our sincere
condolences to his wife, Mrs Narmin
Ali, and children Chra Abdulla,
Gazang Abdulla, Mohammad Abdulla
and Lana Abdulla.

- In 2006: Diploma in Child Health at
University of Sydney, Australia
- In 2007: Diploma of Dermatology in
Cardiff University
- In 2009: Master of Skin Cancer in
University of Queensland,
Australia
- In 2010: Certificate in Laser
Therapy
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Assessment of Thyroid Function among TransfusionDependant Thalassaemics in Erbil
Noori Abdulla Khider (1)
Fayzeh Mohamed Hussein (2)

Introduction

(1) Lecturer, Family Medicine/Community
Department, Hawler Medical University (HMU).
(Deceased)
(2) Family medicine physician,
Department of Health, Iraq

Abstract
Background and objectives:
b-thalassaemia major may result
in many endocrine complications. Hypothyroidism is one of
these complications. The aim of
this study is to evaluate thyroid
function among b-thalassaemia
major patients in Erbil city.
Material and Methods: a crosssectional study was carried out
on 78 b-thalassaemia major
patients, registered at Erbil
thalassaemia center. They included 48 males and 30 females,
aged between 10-33 years along
with a control group of 30, age
and sex matched healthy
individuals. A questionnaire was
used to evaluate demographic
information, medical history, and
growth parameters. The levels
of T3, T4, and TSH hormones
were assessed in all patients and
controls.
Results: The mean levels of
thyroid hormones; T3 and
T4 were significantly lower
(P<0.001) among thalassaemia
patients, while the mean TSH
level was higher (P=0.003) compared to the control group.
Nineteen patients (24.3%) had
hypothyroidism, of these, 2 patients (2.5%) had overt
hypothyroidism (low T4, and

high TSH) and 17 patients
(21.8%) had subclinical hypothyroidism (normal T4 and high
TSH). They were heavily iron
overloaded (mean S. Ferritin
=5250 ng/ml) and were suboptimally transfused (mean pretransfusion Hb=8.2 g/dl). There
was significant relation between
the frequency of hypothyroidism
and the pre-transfusional hemoglobin level and the frequency of
blood transfusion (p value=0.008
and 0.03 respectively), while
no significant relation between
frequency of hypothyroidism and
level of serum ferritin, age, sex,
age at first blood transfusion or
spleen status was noted.
Conclusion: Impaired thyroid
function is frequent among our
thalassaemia major patients and
this necessitates regular follow
up and early commencement
of chelation therapy to prevent
such complication.
Key words: Major thalassemia,
blood transfusion, thyroid function, chelating agent, Erbil, Iraq.

Definition and classification of
thalassaemia: Thalassaemia is the
most common monogenic disorder
in the world.(1) It is an inherited
impairment of hemoglobin production,
in which there is partial or complete
failure to synthesize a specific type
of globins chain.(2) b-thalassaemia
major, first described by Cooley and
Lee, is a serious disease generally
diagnosed within the first year of life
on the basis of presentation with
anemia, hepato-splenomegaly, growth
retardation, and jaundice and bone
changes.(3)The clinical severity of
thalassaemia varies widely ranging
from mild forms to severe or even fatal
cases.(4) b-thalassaemia major is a
common health problem in the Middle
East, Africa, the Indian subcontinent,
and Southeast Asia. While the
homozygous state of b-thalassaemia
usually causes severe transfusiondependent anemia and often death
before puberty, the heterozygous state,
b -thalassaemia trait or thalassaemia
minor is less severe, and causes mild
to moderate microcytic anemia.(5) The
gene frequency of b-thalassaemia is
estimated to be 5-8% and it is present
in all ethnic groups.(6) Thalassaemia
affects men and women equally and
occurs in approximately 4.4 of every
10,000 live births.(7) Iraq is one of
the countries in which 6-10% of the
population have a haemoglobinopathy
of which thalassaemia is the most
common(8). In Erbil a recent study
among university students has reported
a carrier rate of 7.8%.(9)In severe
b-thalassaemia there is ineffective
erythropoiesis, the hallmark of
thalassaemia, which is the result of the
deleterious effects of a relative excess
of a-globin chains. There is intramedullary death of red cell precursors
and accelerated intramedullary
apoptosis of late erythroblasts.(10)
Depending on the type of mutation,
transfusion in patients with
thalassaemia major may be necessary
from early infancy, as early as the 2nd
months of life, in less severe cases,
transfusions may not be necessary till
the 2nd year of life, but rarely later.(11)
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Due to the lack of physiological
pathway for iron excretion, frequent
blood transfusions and increased
intestinal iron absorption will
eventually lead to iron overload
resulting in accumulation of iron
in key organs such as liver, heart,
and endocrine glands.(12) This
massive accumulation may cause
organ dysfunction and failure, and
ultimately death.(13) Death was
often due to cardiac failure, which
typically began before the patient
reached 20 years of age.(14) The
toxicity of iron is mediated by its
catalysis of reactions that generate
free radicals which induce lipid
peroxidation of cellular organelles
including mitochondria, lysosomes
and sacroplasmic membranes.(15)
A decision to initiate regular
transfusions in patients with bthalassaemia may be difficult and
should be based on the presence
and severity of the symptoms
and signs of anemia, including
failure of growth and development.
The goals of transfusion include
correction of anemia, suppression
of erythropoiesis and inhibition of
increased gastrointestinal absorption
of iron.(10) Hyper-transfusion
(keeping hemoglobin above 9.0 g/dl)
has improved the life expectancy of
thalassaemia patients, however, an
efficient chelation is needed which is
expensive, difficult to administer and
frequently not as readily available,
hence the compliance is often
poor despite regular transfusions
resulting in iron overload.(16)
Endocrine abnormalities are
among the common complications
of thalassaemia.(17) It has been
reported in children, adolescents
and young adults suffering from
thalassaemia major; including thyroid
dysfunction due to transfusionrelated iron overload.(18) Due to
the association of iron overload with
organ dysfunction in transfusiondependent b-thalassaemia major
patients successful iron chelation
therapy is essential for the optimal
management of this disease.(13)
Thyroid Gland Dysfunction:
The thyroid gland has a critical role
in maintenance of thermogenic
and metabolic homeostasis.(19)
It secretes two important



hormones namely; thyroxin (T4)
and triiodothyronine (T3); these
hormones play a very important
role in controlling metabolic activity
in children and adults, and affect
the function of every organ.(20)
Thyroid gland produces mainly T4
which has little effect on the body’s
metabolic rate. On other hand,
only 20% of T3, the more active
hormone, is produced by thyroid
gland, whereas the remaining 80%
of T3 is formed by deiodination
of T4.(13) Zinc and Copper are
important antioxidant element;
they are required in trace amounts
as cofactors that play key roles in
maintaining cellular homeostasis.(21)
Zinc is also required for thyroid
metabolism and structure; and
plays a role in conversion of T4 to
T3 thus zinc deficiency may lead to
reduction in concentrations of T3 in
the plasma.(22) After approximately
one year of transfusion; iron starts to
accumulate in parenchyma tissues,
where it brings about substantial
toxicity as compared with iron stored
in reticulo-endothelial cells.(23)
Hypothyroidism may be partly
related to the accumulation of iron
in the gland, other factors as chronic
hypoxic damage may play a role,
too.(24)Haemosiderosis of various
endocrine glands including the
thyroid gland has been documented
histologically in chronically transfused
patients including thalassaemics.(25)
Thyroid dysfunction has been
reported in 13-60% of patients with
thalassaemia, commonly after 10
years of age.(26)The commonest
form of thyroid dysfunction
seen in Thalassaemia patients
is primary hypothyroidism,(26)
which is usually sub clinical and
is characterized by an elevated
TSH level and normal T4; however
its severity is variable in different
series.(27) Secondary or central
hypothyroidism is characterized by
decreased T4 and low TSH(28).
The prevalence of hypothyroidism
depends on the age of studied
population, the duration of receiving
blood transfusions, the amount of
iron overload, the dosage of ironchelating agent, and the procedure
used for evaluation.(29)In developing
countries, like Pakistan, primary
hypothyroidism occurs in a significant

proportion of thalassaemia-major
patients (25.7%) in the absent clinical
signs of hypothyroidism.(26) To our
knowledge this study has not been
done in Kurdistan, and there is lack
of data about thyroid function among
transfusion-dependent thalassaemia
patients in Erbil city.

Aims and Objectives

Aim: the aim of this study is to
evaluate thyroid function among bthalassaemia major patients in Erbil
city.
Objective: to measure prevalence
of thyroid dysfunction among
transfusion dependent thalassaemia
patients, to define those in need for
replacement therapy, to determine
the relation between thyroid
hormones level and body iron status,
and frequency of transfusion and
to study relation between thyroid
hormones level and the steady state
hemoglobin, age, gender, state of the
spleen (splenectomized or not).

Subject and Materials
1.1 Study setting: The present study
was performed in the thalassaemia
center in Erbil city. This center is
the main center for providing care
for children with thalassaemia in
Erbil governorate where they are
referred from different areas of the
governorate.
1.2 Study design: case-control
study.
1.3 Period of study: the study
extended from 1st April 2011, through
31st of March 2012. Collection of
data was conducted over a period of
six months from the 1st of May 2011,
through to the 31st of October 2011.
1.4 Selection of the study
participants: Seventy eight
blood-transfused patients with bthalassaemia major were recruited
during the study period from the
thalassaemia center. Registered
patients all have firm diagnosis
based on classical clinical
presentation; typical red cells
morphology, raised HbF levels on
electrophoresis and positive parental
screen for thalassaemia minor.(30)
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The iron status of all patients was
assessed monthly by measuring S.
Ferritin level. Criteria for inclusion
into this study were:
• Documented homozygous bthalassaemia.
• Multiple blood transfusions. (10-15
ml packed erythrocytes per kg body
weight or whole blood 20 ml per Kg
given every 2-4 weeks to keep their
hemoglobin level at a minimum 9
g/dl before each transfusion). Ironchelating agent (Desferrioxamine)
taken in a dose of 20-50 mg/kg
body weight/day for 5 days per
week, the drug was given by
subcutaneous infusion pump over
8-12 hours.(29)
• Age 10 years and above.
• Recent (within 1 month) result of S.
Ferritin level.
• A control group of 30 healthy, age
and sex comparable individuals
were included for comparison.
1.5 Data collection: Data were
collected 1-2 sessions per week
in Erbil thalassaemia center. The
questionnaire was filled in for
each patient and their parents by
direct interview (3-7 patients were
interviewed at each visit).
1.6 The questionnaire: The
data collected included: General
Sociodemographic information such
as name, phone number, age in
years, sex, consanguinity, religion,
address, ethnicity.Clinical history
includes: history of hepatitis, family
history of thyroid disease, age at
first blood transfusion, frequency
of blood transfusion per year,
history of splenectomy, age at start
of iron-chelation therapy, type of
chelation therapy, and compliance
with chelation therapy. Physical
examination was done: the height
and weight of the patients and
controls were recorded also spleen
size of the patient was recorded.
1.7 Anthropometric
measurements: The weight was
measured by precision dial scale
(seca optima). Participants were
weighed in light clothing as far as
possible without shoes. The scales
were calibrated before use. Height
was measured by using the (centre
of disease control)

1.8 Laboratory investigation: From
each patient and control subjects,
3 ml venous blood sample was
withdrawn, samples were allowed
to clot at 37oC, and sera were
separated and stored at -20oC for
the later assay of thyroid hormones
level. Assay of thyroid hormones
was performed at Nanakali Hospital
for blood diseases / Microbiology
Section, by ELISA technique on
semi-automated ELISA machine
(Biokit model ELx 800, USA)
using commercial kits (Accubind
ELISA Microwells; Monobind Inc.
Lake Forest, CA 92630. USA).
The principle of this technique
depends on solid phase competitive
enzyme immunoassay. The
essential reagents required include
immobilized antibodies, enzymeantigen conjugate and native (test)
antigen. Upon mixing immobilized
antibody, enzyme-antigen conjugate
and the serum containing the test
antigen, a competition reaction
results between the test antigen
and the enzyme-antigen conjugate
for a limited number of immobilized
binding sites;after equilibrium is
attained the antibody bound fraction
is separated from unbound fraction
by decantation or aspiration. The
enzyme activity in the antibody bound
fraction is inversely proportional
to the test antigen concentration.
By utilizing several different serum
references of known antigen
concentration, a dose response
curve is generated from which the
antigen concentration of an unknown
can be estimated. Thyroid function
was assessed by T3, T4, and TSH
hormones.
• Reference Values: TSH 0.28 - 6.82
µIU/ml.
T4 8.5 - 12.7 µg/dl.
T3 0.52 - 1.85 ng/ml.
(Accubind ELISA Microwells.
Monobind Inc. Lake Forest, CA
92630. USA).Serum ferritin was
measured by immunoturbidometry
using fully automated analyzer
(Automated Architect Machine Abbott
Company C-8000 USA) at Media
Diagnostic Center.
• Reference values: Males 4-98
ng/ml.
Females 4-122 ng/ml.
Hemoglobin was measured by using

electronic blood analyzer that was
coulter counter model (ACT 5 diff
Beckman).
• Reference values: Males 13-18
g/dl.
Females 11.5-16.5 g/dl.31
We categorized hypothyroidism in
three sets:
1) Primary overt hypothyroidism: low
T3, T4, and high THS.
2) Secondary hypothyroidism: low
T3, T4, and low TSH.
3) Subclinical primary
hypothyroidism: normal T3, and T4
with high TSH. (30)
1.9 Ethical considerations: The
study protocol was approved by
Scientific Committee of the College
of Medicine of Hawler Medical
University and an informed consent
was obtained from all patients and
their parents prior to participation in
the study. All selected patients were
cooperative and agreed to participate
in the study.
1.10 Statistical analysis: Data
were analyzed using the statistical
package for social sciences (SPSS)
version18. Student t test was used
to compare between means of two
different samples, Chi-square test
were used to test the association
between variables. Correlation
coefficient (r) was used to assess the
strength of correlation between two
numerical variables and P-value of ?
0.05 was considered as statistically
significant.

Results

2.1. Distribution of the study
patients by age and gender: This
study included 78 homozygous bthalassaemia patients; 48 males
and 30 females, their ages ranged
between 10 and 33 years with a
mean age of 15.7 years. Distribution
of studied patients by age and
gender is shown in Figure 1 (next
page).
2.2. Statistical summary of
patients’ characteristics
All patients have received multiple
transfusions, 24 of the patients (32%)
had their first transfusion during the
first 6 months and 54 (70%) during
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Figure 1: Age and sex distribution of
studied patients

Table 1: Statistical summary of patients’ characteristics
Figure 2: Distribution of S. Ferritin
level among studied patients

Figure 3: Distribution of the mean
weight of the patients and controls
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Figure 4: Distribution of the mean
height of the patients and controls

2.2. Statistical summary of
patients’ characteristics
All patients have received multiple
transfusions, 24 of the patients
(32%) had their first transfusion
during the first 6 months and 54
(70%) during the first year of life, the
average frequency of transfusions
(times/year) was 18.1. This means
that they were transfused every 20.2
days. Twenty three (30.8%) patients
gave positive history of hepatitisC infection. All patients were iron
overloaded, the mean S. ferritin
level was 5250 ng/ml, values ranged
between 1030 and 18000 ng/ml.
The various characteristic of studied
patients are summarized in Table 1.
Transfusion therapy was optimal
(hyper transfusion regimen) in 13
(16.7%) patients, when the steady
state Hb was kept at 9.5 g/dL or
more; the rest of the patients were
transfused according to traditional
method (transfusion is given
when Hb drops to below 7-6 g/dl).
Most patients were heavily iron
overloaded, only in 5 (6.4 %) patients
S.Ferritin was 1500 ng/ml or less, in
another 5 (6.4%) of patients chelation
was satisfactory (S. Ferritin < 2500
ng/ml) (Figure 2)
2.3 Distribution of the mean weight
and the height of the patients and
controls: The weight/height of the
patients lagged behind those of the
control group, this was especially
evident in those below 15 years
of age. They gradually cached up
with controls by age; figures 3 and
4 show a comparison between the
weight and height of the patients and
controls

2.4. Comparison between patients
and controls: Compared to the
control group the mean level of
thyroid hormones (both T3 and T4)
were significantly reduced ( P<0.001)
while that of TSH was increased
significantly (P=0.003). A comparison
between thyroid hormones status
and some other parameters among
patients and control subjects is
shown in Table 2 (next page).
2.5. Thyroid function status among
studied patients: Thyroid function
as indicated by the level of thyroid
hormones was impaired in 19 out
of 78 of patients (24.3%); 2 patients
(2.5%) had overt hypothyroidism
( low T3, low T4 and high TSH)
while17 ( 21.8%) had subclinical
hypothyroidism (Normal T3 and T4
with high TSH); no case of secondary
hypothyroidism (low TSH, T4 and
T3) was found. The distribution
of hypothyroidism among studied
patients in Figure 5.
2.6. Degree of association between
different thyroid hormones
and some of the clinical and
lab parameters: The correlation
between hormones level and some
of clinical and haematological
parameters including S. ferritin , age
, height, weight and the steady state
Hb are shown in Table 3.
There was a significant correlation
between T3 level and S. Ferritin.
There was no significant correlation
between T4 level and S. Ferritin. Also
there was no significant correlation
between TSH level and S. Ferritin.
2.7. Comparison of different
parameters between euthyroid and
hypothyroid patients: Comparing

different parameters among euthyroid
and hypothyroid thalassaemics, the
only two significant differences were
the pre-transfusion haemoglobin,
which was significantly lower among
hypothyroid patients (P = 0.008) and
the frequency of transfusions which
was higher among hypothyroids (
P= 0.03). The state of the spleen
(splenectomized versus nonsplenectomized), sex, age, and
age at first transfusion were not
related significantly to the level of the
hormones. The different parameters
among euthyroid and hypothyroid
Thalassaemics are compared in
Table 4.

Discussion

In this study the mean age of the
patients was 15.7 years, which
is close to those studied in Iran
by Najafipouret al.(37) Endocrine
dysfunction is the second most
frequent complication; over 60% of
thalassaemics after the age of 10
years have at least one endocrine
gland dysfunction and about 40%
have multiple endocrinopathies.(38)
In this study about one fourth (24.3%)
of patients had lab evidence of
thyroid gland dysfunction; most of
them (21.8%) had the compensated
(subclinical) form, the minority had
overt hypothyroidism. This finding
is in agreement with other studies
which had indicated the mild nature
of hypothyroidism complicating
thalassaemia major.(39) The
frequency of hypothyroidism in this
series is similar to that reported from
Pakistan (25.7%), (26) and some
parts of Iran (21.1%).(39) Authors
from other countries have reported
higher frequencies of hypothyroidism;
(32%) in India,(40)and (30%) in
Bangladesh.(41) Much lower
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Table 2: Comparison between patients and controls

Figure 5: Thyroid function status among studied patients

Table 3: Degree of association between thyroid hormones and some clinical/lab parameters

Table 4: Comparison of different parameters between Euthyroid and Hypothyroid patients
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incidence figures of hypothyroidism
among thalassaemics were reported
in other parts of the world where
chelation therapy started early in
life and was carried out regularly.
In a study from Jordan, none of the
optimally chelated thalassaemia
major patients had impairment of
thyroid function.(13) Studies from
Turkey and Gulf countries have
reported frequencies close to
3%.(42) In Iran the frequency of
hypothyroidism has varied from 6%
to 21% from different parts of the
republic. (43) In Italy, it is around
7.7%.(44) In the UK around 11%,(45)
and in Israel about 7.7%.(46)
Secondary hypothyroidism is a
rare complication in thalassaemic
patients, which was not observed in
our study as also in other reports.(37)
Parenchymal iron deposition
commonly starts after the first year of
blood transfusions,(10) and serious
tissue damage does not occur before
serum ferritin levels exceed 2500 ng/
ml.(45) It is generally accepted that
an optimal iron chelation corresponds
to a serum ferritin of less than 1000
ng/ml, good chelation less than
1500 ng/ml, satisfactory or adequate
chelation <2500 ng/ml. Serum ferritin
levels above 2500 ng/ml indicates
poor iron chelation.(48) In the current
series, only five patients (6.4%) had
ferritin levels below 1500 ng/ml;
similar number had levels below
2500 ng/ml. This indicates that
more than 85% of our thalassaemic
patients are poorly chelated. Poor
chelation may be due to irregular
supply of chelating agents, scarcity of
infusion pumps and poor compliance
of patients. Our results showed no
association between S. ferritin level
and the frequency of hypothyroidism
among studied patients; this finding
is in agreement with results of studies
elsewhere.(49) The explanation for
this paradox is:
• S. Ferritin reflects the current iron
status and does not indicate the
iron status during early childhood
when the damage usually begins.
The mean age of the studied
patients was 15.7 years; this
indicates that many of our patients
have lived their first decade
when Iraq was under the effect
of UN embargo. During that

period the supply of chelating agent
(desferal) was very irregular and
the subcutaneous infusion pumps
were available only to very few
patients.(48)
• S. Ferritin is an acute phase
reactant, and is increased
disproportionately, during
inflammatory/liver disease. (50)
One third of our patients have HCV
infection(51). This raises S. ferritin
level.
Just a significant positive association
between S. ferritin and T3 level was
found. This isolated T3 suppression
with normal T4 and TSH, known as
isolated T3 syndrome, is thought to
result from aggressive chelation by
desferal which chelates not only iron
but other metals such as zinc which
is important for deiodinization of T4 to
T3; most of the latter is produced that
way outside of the thyroid gland from
T4.(44) There was no correlation
between thyroid dysfunction and
gender and age. Similar results
have been documented in India
and Pakistan.(53)The result also
indicated that splenectomy has no
effect on thyroid function, which is
consistent with a previous study that
was done in Thailand.(54)Compared
to the control group, the studied
patients had a lower mean height
and weight; the causes for this are
multiple and include endocrinal
impairment, chronic anaemia and
social, nutritional reason, however,
it is accepted that thalassaemic
patients have a delayed puberty and
slower growth rate but ultimately the
majority will catch up with their peers
as age advances.(45) There was
no significant difference regarding
the height and weight of euthyroid
and hypothyroid thalassaemia
patients. Compared to euthyroid
thalassaemics, the hypothyroid
patients had significantly lower
steady state haemoglobin level.
Indeed tissue and organ damage can
be caused by chronic hypoxia and
apparently continued tissue hypoxia
had contributed significantly in the
pathogenesis of thyroid damage in
hypothyroid patients in this series
along with tissue siderosis.(32)
Hypothyroid patients in this series
have received transfusions more

frequently than euthyroid patients
( P = 0.03); increased frequency
of blood transfusions will increase
iron input and there by increases
tissue siderosis.(47) This is in
agreement with other reports from
Thailand.(29) Only a minority of
patients in this series (16.7%)
were optimally transfused (pretransfusion haemoglobin not less
than 9.5 g/dl). The usual practice
most families and doctors follow, is to
transfuse when haemoglobin drops
to 5 or 6 g/dl. Optimal transfusion
eliminates the complications of
anemia and compensatory bone
marrow expansion, permits normal
development and extends survival.
(52) Treatment for compensated
primary hypothyroidism in
hypertranfused b-thalassaemia
patients is still the subject of
controversy.(55) Pharmacological
treatment for clinical hypothyroidism
is readily available; it is important
to monitor thyroid function in these
patients and institute prompt therapy
when indicated.(53)

Conclusion

Within the limitations of this study it
was concluded that:
1. Impaired thyroid function is
common in multiply transfused bthalassaemia major patients in
Erbil.
2. Thyroid function impairment
was mild/compensated in most
patients; only two patients needed
replacement therapy.
3. The frequency of hypothyroidism
in transfusion-dependant - b
thalassaemia is not related to
serum ferritin level.
4. Thalassaemic patients have poor
iron chelation; only the minority is
adequately chelated.
5. Transfusion is sub-optimal in
most of patients; the majority are
on traditional regimens of
transfusion.
6. Chronic hypoxia may cause thyroid
function impairment in transfusiondependant b-thalassaemia
patients.
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Abstract
Background: Intimate partner
violence (IPV) against women has
recently gained recognition as a
global health priority. Yet, little
action has been taken to improve
identification of IPV in primarycare settings in Saudi Arabia (SA),
indicating a need to train frontline physicians to recognize and
treat abused victims.
Objective: To assess the knowledge, attitudes, and perceptions
of IPV among a sample of Saudi
family medicine (SFM) residents
and use this data to develop and
integrate an IPV curriculum into
the SFM residency curriculum.
Methods: The Physician
Readiness to Manage Intimate
Partner Violence Survey (PREMIS)
was modified for cultural

14

sensitivity and uploaded to a
web-based survey management
provider.

the need to train physicians on
how to appropriately respond to
abused victims.

Results: Thirty residents participated in the survey yielding
a response rate of 52%. None
reported postgraduate training
in IPV. Respondents scored low
in perceived perpetration (2.59/7)
and perceived knowledge to manage IPV (average score of 2.26/7).
The mean actual knowledge score
for residents was 18.1/38 (SD =
6.7).

Key words: Intimate partner
violence, women, domestic
violence, family medicine,
residency training, needs
assessment

Conclusion: Residents did not
perceive themselves as either
knowledgeable or well-prepared
to discuss IPV with patients.
These results signify a lack of
education and exposure to IPV
education in SA and indicate
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Introduction

Male perpetrated intimate partner
violence (IPV) is defined by the
Centers for Disease Control and
Prevention as ‘any physical, sexual
or psychological harm by a current
or former partner or ‘spouse’.(1).
IPV occurs in all countries; all social,
economic, religious and cultural
groups; and has serious adverse
effects on the health of women
and children(2,3). According to the
recent World Health Organization
(WHO) report, Global and Regional
Estimates of Violence Against
Women, the global lifetime
prevalence of intimate partner
violence among ever-partnered
women is 30.0%(4). Although limited
research has been conducted in
the Middle East, Saudi Arabia has
begun exploring issues of violence
and reports that one in three women
experiences at least one form of
abuse in their lifetime (5,6,7).
Saudi Arabia undertook the first
initiatives in family violence in
response to a series of fatal cases of
child abuse and neglect made public
in 2004. As a result, policies to deal
with child abuse and neglect (CAN),
child protection centers (CPCs), and
a National Family Safety Program
(NFSP) were implemented (8).The
goal of the NFSP was to establish a
safe, collaborative, and cooperative
environment to address familial
violence experienced by vulnerable
groups including women, children,
the elderly, and people with special
needs. As a result, 17 provincial
multidisciplinary Social Protection
Committees were established to
serve victims of abuse. In 2009,
a hot line number and website for
the reporting of any form of family
violence, including IPV, were
established (8,9).
One of the main challenges to
the implementation of the NFSP
program, however, has been the lack
of qualified health care providers
to manage the cases of IPV (8).
Despite recommendations from other
parts of the world to integrate IPV
training and education into curricula
for medical students, residents, and
professionals’ continuing medical
education (10,11,12,13), in Saudi

Arabia little has been done to
address primary care providers’
knowledge gaps.
The objective of this study was to
assess the knowledge, attitudes,
and perceptions of IPV among a
sample of family medicine residents
in Saudi Arabia as a first step in the
development of a curriculum on IPV
specific to family-medicine.

Methodology

Study Population
Saudi family medicine residents (FM)
enrolled in the Saudi Board family
medicine training program (SBFM)
and working at Prince Sultan Military
Medical City (PSMMC) in 2011-2012.
Study Design
A validated, standardized tool
PREMIS (Physician Readiness to
Manage Intimate Partner Violence)
(Short, Alpert, Harris, Surprenant,
2006) was assessed for cultural
suitability (Appendix A), translated,
back-translated, piloted and then
administered using an online survey
service (http://freeonlinesurveys.
com)(14). The survey had five
sections: respondent profile,
background, IPV knowledge,
opinions, and practice issues.
Participants were included in the
study if they were Saudi family
medicine residents and were enrolled
in the Saudi Board Family Medicine
training program (SBFM) and working
at PSMMC during the study period
(2011-2012). We included all Family
medicine residents because of the
intention to develop the curriculum for
FM residents as a pilot.
Ethics
Ethics approval was obtained from
the research committee at Prince
Sultan Military Medical City, Women’s
College Hospital, and the University
of Toronto.
Data Analysis
Analysis was completed using the
Statistical Package for Social Science
(SPSS, Version 18; SPSS IBM) and
the scoring information codebook
provided with the original PREMIS
tool by Short et al (2006), (available
online at: ajpm-online.net). Individual
questions were consolidated into

several scales according to the
survey instrument (some negativeworded items were reverse-coded
for the needs of the analysis).
Descriptive and inferential analyses
were applied to all collected data.
The level of significance for statistical
test was 0.05.
Scale Reliability
Internal consistency and reliability
within identified scales were
determined using Cronbach’s
coefficient alpha, for which > 0.7
was considered satisfactory (15).
Using the final version of the
adapted instrument, responses in
the three background scales are
shown in Table 1a (next page).
Internal consistency was high for the
perceived preparation (a = 0.967),
perceived knowledge (a = 0.979),
and actual knowledge (a = 0.871)
scales. Researchers also assessed
reliability of five of the opinion scale
questions. Three opinion items
demonstrated high reliability (staff
preparation, workplace issues,
and alcohol/drugs), representing
a Cronbach’s a > 70. The same
reliability results were obtained using
the original PREMIS survey tool (14)
(see Table 1b). Opinions about legal
requirements were not assessed in
our results; the related items were
deleted as they were not applicable
to Saudi culture and practices (Items
12a, 12c, and 17).
Construct Validity
The construct validity of the
instrument was measured by
estimating the correlations between
the instrument’s scales (see Table
2). The amount of previous training
did not correlate with any of the
five opinion scale items. However,
the perceived preparation score
significantly correlated with workplace
issues (r = 0.414) and self-efficacy (r
= 0.450) items. Similarly, perceived
knowledge score significantly
correlated with workplace issues
(r = 0.348) and self-efficacy (r =
0.405) items. Actual knowledge
was significantly correlated with
self-efficacy (r = 0.331) and alcohol/
drugs opinion (r = 0.394) items,
while negatively correlated with staff
preparation (r = -0.203) and victim
understanding (r = -0.343).
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Table 1: Survey of PSMMC Saudi family medicine residents Non-residents regarding intimate partner violence
(IPV)

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
Table 2: Correlations between five opinion scales and previous IPV training, preparation and knowledge

Results

Forty-one surveys were received
with an overall response rate of
72%. Of these, 30 were residents
in the SBFM training program (n
= 30), and11 were senior family
medicine physicians (i.e., registrars,
senior registrars, consultants) who
answered the survey after receiving
it through the common institutional
group-mail. The response rate for
the SBFM residents alone was
52%, which may be attributed to the
recruitment period conflicting with
exams and summer vacation.
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Respondent Characteristics
The majority of respondents were
men (66.7%, n = 20) and fairly
representative of the Saudi medical
population (see Table 3). None
had received training on IPV within
the last six months. None had
received training on IPV during
their postgraduate training. Three
residents reported less than one
hour of teaching on IPV during their
undergraduate medical training. A
majority of residents (74%, n = 22),
were either not aware or unsure of
the existence of either hospital or
national policies to deal with various

types of abuse (e.g., child abuse,
woman abuse, elder abuse).
Respondents’ Preparation for,
Knowledge of, and Practice in IPV
Respondents scored low in all
perceived preparation items, with
an average score of 2.59 out of 7
(SD = 1.41) indicating they were ‘not
prepared’ to ‘minimally prepared’.
Almost two-thirds of the respondents
(70%) felt either unprepared
or minimally prepared to ask
appropriate questions about IPV, help
an IPV victim create a safety plan, or
fulfill hospital reporting requirements.
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Table 3: Demographic Characteristics and previous IPV exposure of respondents
Similarly, almost 50% of the
respondents perceived themselves
as being either unprepared or
minimally prepared to document IPV
history and physical examination
findings in the patient chart and make
appropriate referrals.
The perceived IPV knowledge score
ranged from 1 (nothing) to 7 (very
much). PSMMC family medicine
residents reported an average
perceived knowledge score of 2.26/7
(SD = 1.25) (i.e., know nothing or
very little about IPV). Almost 8% (n =
32) of respondents knew nothing or
very little about referral resources

for IPV victims, while two-thirds of
respondents knew nothing or very
little about the questions to ask and
the stages experienced by a victim
who wants to change her situation.
For the third measure, actual
knowledge, respondents reported a
mean score of 18.10/38 (SD = 6.7).
Of the 38 items less than 50% of
respondents correctly answered 17
of the actual knowledge questions.
Only 10% correctly identified female
gender as a single risk factor or
predictor of becoming a victim of IPV,
while 67% thought that a husband’s
use of alcohol or drugs

was the strongest risk factor. More
than half (54%) of respondents
correctly answered that batterers use
violence against their victims as a
means of controlling their partners,
while almost 98% of respondents
believed that even if a child is not
in immediate danger, physicians
are mandated to report to child
protection services any instance of
a child witnessing IPV. The opinion
scale was a Likert-type scale whose
responses ranged from 1 (strongly
agree) to 7 (strongly disagree); the
average respondent score for all the
items was 3.5/7.
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Practice Issues
Nearly 67% (n = 26) of respondents
either did not know or were unsure
if an IPV protocol existed within
PSMMC to deal with IPV. Similarly,
74% (n = 28) of respondents
indicated that they were not familiar
with the institutional IPV screening
and management policy, and 74%
did not know if there was a hospital
screening and management policy.
However, 62% (n = 24) of the
sampled residents were not certain
if a provisional or national policy
mandated reporting of IPV cases.
Almost 90% (n = 33) of participants
were not sure or denied the
availability of IPV patient education
or resource materials within their
practice settings and felt that referral
resources, including mental health
referrals for IPV patients, were
inadequate.

Discussion

The goal of this study was to
identify Saudi family medicine
residents’ readiness to manage
patients who experience IPV.
Results show that PSMMC family
medicine residents generally did
not perceive themselves as either
well prepared to discuss IPV with
patients or knowledgeable about
IPV. Interestingly, senior family
physicians reported relatively higher
scores on knowledge and their
preparedness to address IPV. This
may be the result of experiential
learning acquired during years of
practice and speaks to a potential
role for senior family physicians in
training residents using the planned
for curriculum. On the other hand,
the low IPV knowledge scores for
residents may be attributed to the
lack of prior training or exposure to
family violence issues, including IPV.
The low scores pose a concern for
the profession and suggest there is
some urgency in establishing an IPV
curriculum to provide physicians with
the essential knowledge and skills
necessary to increase their comfort
levels in identifying and managing
victims of abuse in Saudi Arabia.
This is especially pertinent in light of
the recent review and update of the
U.S. Preventive Services Task Force
(USPSTF) recommendation on
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screening women for IPV which
states that screening women for IPV
can be beneficial and recommends
screening all women of childbearing
age(16,17).
Interestingly, respondents strongly
believed that drug and substance
abuse by husbands represents a
significant risk factor for perpetration
of abuse. Al-Haqwi also found that
Saudi medical students strongly
believe that alcohol and substance
abuse is not an uncommon problem
in the Saudi community, especially
among young males(18). Few
of our respondents (10%, n = 4)
correctly identified that being female
is the most significant risk factor
for abuse. It is possible that the
respondents were unaware of the
ways that patriarchy and cultural
norms reinforce male dominance and
increases risk for IPV(19).
Similarly, respondents lacked
awareness of existing local and
national domestic violence policies.
This may not be surprising as the
current policies are clear for child
abuse but still vague for wife abuse
and other forms of abuse.
Training frontline physicians and
healthcare workers about IPV
requires collaboration. In Saudi
Arabia, it will necessitate significant
collaboration among the program
supervisors at the Saudi Commission
for Health Specialties and leaders
and policy makers in the Ministry of
Social Affairs and National Family
Safety program. Collaborations
however, may encourage the
development of multi-professional
IPV training initiatives and even
leads to the formation of networks
to facilitate a timely response. While
policies requiring the mandatory
reporting of child abuse and neglect
to child protective services have
been developed in Saudi Arabia, the
lack of a policy or clear guidelines on
the reporting or management of IPV
may create obstacles for physicians
and other health care providers to
effectively respond and help abused
women(8).

Limitations
Our study had several limitations
including potential selection bias and
the use of self-reported behaviors.
Moreover, the small sample size
means that study results may not
be generalizable to family residents
at other institutions. However, this
study offers a method for determining
the level of knowledge, attitudes,
and practices regarding IPV by
family medicine residents across the
country.

Conclusion

Results from our study have shown
that the adapted PREMIS instrument
was valid and reliable among a
sample of Saudi family medicine
residents indicating its usefulness
for estimating the knowledge and
preparedness of Saudi family
medicine practitioners to manage
IPV. However, the results of this
study emphasize the critical need for
the development and implementation
of a culturally sensitive, competencybased curriculum into the Saudi
family medicine residency program
in order to train physicians on
appropriately responding and
intervening with victims of IPV.

Appendices

Appendix A: Cultural Adaptation
As the survey was developed for
a North American audience, some
items and terms were modified to suit
the more conservative Saudi culture.
In addition, we replaced the word,
partner, with the term, husband as
Saudi culture and dominant religious
beliefs forbid living with a partner
outside of a marital relationship.
Changes were also made to specific
questions. For example, there are no
state reporting requirements of IPV
in Saudi Arabia, thus Item J in the
Background Section was rewritten to
capture the existence of any hospital
reporting requirements (Background
Section: item J.) As well, statement
number 15 on the Opinions Scale
was deleted as it was not applicable
to Saudi Arabia.
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Similarly, the following groups
were deleted from questions two
through four of the Practice Issues
section questions as they were not
applicable to the Saudi population:
single mothers, Black or Hispanic
women, immigrant women, lesbian
women, and homosexual men. As
there are limited support services
in Saudi Arabia, reference to legal
advocates, victim witness advocates,
batterers’ treatment programs,
battered women support groups, and
lesbian/gay/transgender/bisexual
support groups were deleted. In the
practice issues section, item C from
question 9 was removed, because
it was not applicable. The final
version of the survey version was
reviewed by a senior family-medicine
consultant and the chairman of the
High Training Committee in family
medicine in Saudi Arabia prior to
pilot testing. Results from the pilot
phase highlighted difficulties in
understanding some of the terms
used in the survey questions.
Thus, definitions for three terms,
perpetrator, batterers, and retribution
were added prior to the final version.
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Abstract
Aim: To investigate the correlation
between erythrocyte sedimentation rate (ESR) and c-reactive
protein (CRP) levels with systemic lupus erythematosus (SLE)
disease activity index (SLEDAI) as
well as the onset of renal impairment in inactive and active groups
of SLE patients.
Methods: This study was done
using 49 women patients who
are positive for SLE. They were
classified into inactive and active groups based on the SLEDAI.
All the physical examination and
the laboratory parameters were
used to determine SLEDAI. Fully
automated cell counter was used
for the estimation of ESR and the
CRP was detected by latex agglutination slide test.
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Results: ESR was significant
in SLEDAI inactive group and
SLEDAI active group. There was
no significant correlation between
SLEDAI and CRP positive and
negative patients. There was no
significant difference between
inactive and active groups with
reference to red blood cells (RBC)
and white blood cells (WBC) in
urine.
Conclusion: The correlation levels
found in this study can be used as
an appropriate marker for evaluation of disease activity and also
used as an onset for renal impairment for SLE patients.
Key words: erythrocyte sedimentation rate, c-reactive protein,
systemic lupus erythematosus
disease activity index, latex
agglutination, renal impairment.

Systemic lupus erythematosus
(SLE) is a fatal autoimmune disease
characterized by unpredictable
exacerbations and remissions with
variable clinical manifestations(1).
The disease is characterized by
multi-organ damage with infiltration
and sequestration of leukocyte
sub-populations by the presence
of autoantibodies.(1) The disease
occurs nine times more often in
women than in men. It occurs
especially in women in child-bearing
years between ages 15 to 35.(2)
The prevalence of SLE is higher
among Asians, Afro-Americans,
Afro-Caribbeans, and Hispanic
Americans compared with Americans
of European decent in the United
States, and among Asian Indians
compared with Caucasians in Great
Britain.(3) The estimated incidence
rate of SLE is 1 to 25 per 100,000
in North America, South America,
Europe and Asia.(4) There are many
factors contributing to the developing
pathogenesis in SLE such as genes
associated with disease induction as
well as immune cell abnormalities
that lead to autoimmune pathology
(Crispin et al. 2010). Its etiology
is known to involve dysregulation
of the immune system leading to
a functional imbalance of T cell
subsets producing a wide range of
autoantibodies. The role of hormones
and sex chromosomes may also
play a role of in the development of
SLE (Crispin et al. 2010). In addition,
the importance of dysregulation of
cytokine expression has also been
noted in many cases.(5)
Disease activity and damage in SLE
cannot be measured directly by using
any individual laboratory value or
clinical signs. Thus, disease activity
and damage measures have been
developed for SLE in recent years.(6)
SLE disease activity index (SLEDAI)
is a global score reflecting all aspects
of disease activity.(7) SLEDAI has
been validated for use in SLE and
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it has been shown that cumulative
disease activity measured by SLEDAI
is one of the single best predictors
of disease damage in SLE. (8-10) To
stabilize the treatment and prognostic
factors for SLE patients, there have
been wide array of procedures and
tests that are being employed to
detect DNA, c1q and complement
tests. SLE gets activated due to
the complement factors that play a
major role. However, there exists the
question whether SLE occurs as a
resultant of the complement activity
or it occurs on its own. However,
the immune complex mediated
mechanisms that lead to the tissue
damage in SLE are mainly attributed
by the complement deficiency.(11)
Despite these factors, activation of
complement has also been shown to
indicate the severity of SLE and there
is a reduction in CRP levels which
leads to flare reaction in almost all
SLE cases.(12)
There have been many reports
correlating CRP and anti-dsDNA
antibodies, where high CRP activity
indicates the presence of anti-dsDNA
antibodies and serositis accompanied
by series of complications. However,
different opinions exist about the
CRP levels in SLE patients. The
existing literature suggests strong
correlation between disease activity
and a rise in dsDNA and a fall in the
complement component (C3 and C4)
levels.(7) However; it may not be true
in all patients. Studying correlation
between SLEDAI, anti-dsDNA, C3
and C4 in different clinical subsets
of SLE during disease flare and in
remission will be useful. There are no
prospective studies available in Saudi
Arabian women patients on this
subject. Hence, we have undertaken
this study to correlate SLEDAI scores
with ESR, CRP, complement (C3,
C4) and anti-dsDNA antibody levels
in patients with active and inactive
SLE.

Materials and Methods

Subjects
Forty nine women patients with
established SLE were recruited
into this study from King AbdulAziz university hospital in Jeddah,
Kingdom of Saudi Arabia between
March and October 2011. Patients

tested positive for SLE according to
SLEDAI were identified and divided
into two groups.(13) Group I included
26 patients with inactive SLEDAI and
Group II comprising of 23 patients
with active SLEDAI. This study
was approved by the Ethics and
Research Committee of King AbdulAziz University, Jeddah, KSA.
Systemic lupus erythematosus
disease activity index
Diagnosis of SLE in our study was
based on the ACR guidelines.
Moreover, a patient with fewer
than four of these criteria could be
diagnosed with SLE based on clinical
judgment (American College of
Rheumatology, 1999).
SLEDAI consists of 24 weighted
attributes grouped into 9 domains
called organ systems (weightings in
brackets): central nervous system,
vascular, renal, musculoskeletal,
serosal, dermal, immunologic,
constitutional, and hematological
parameters.(6) If during a 10-day
period prior to the assessment if a
patient fulfills an attribute then the
corresponding weighted score will
be taken into account. The sum of all
weighted attribute scores comprise
the final SLEDAI score. Final SLEDAI
scores range between 0 and 105 with
0 being no disease activity.
Clinical procedures
CRP was detected by latex
agglutination slide test (Biocientifica,
SA kit). The agglutination occurring
within 2 minutes, show a CRP level
equal or higher than 8 mg/L.(14)
Cumulative clinical features were
recorded for each patient during their
last visit to the clinic. Anti-dsDNA
antibodies were measured at the
initial visit with the Crithidialuciliae
assay. ESR was measured by
Westergren method.(15)
Statistical analysis
Statistical analysis was performed
using SPSS V.18.0 (SPSS Inc.,
Chicago IL, US). Parametric data
were expressed as mean ± standard
deviation (SD). Pearson correlation
coefficient was done to correlate
physico-chemical parameters
among groups. P-values < 0.05
were considered to be statistically
significant.

Results

This study was performed among 49
women grouped into inactive group
(n = 26, SLEDAI > 10) and active
group (n = 23, SLEDAI < 10). The
mean age of inactive group was
34.85 ± 12.43 years and 31.17 ± 9.52
years for active group. The mean
duration of disease in inactive group
was 5.07 ± 3.07 while it was 6.6 ± 3.7
in active group. Levels of antinuclear
antibodies (ANA), anti-dsDNA, ESR,
CRP, WBC, RBC, Platelet and RF
in active and inactive groups were
summarized in Table 1.
There was a significant correlation
between SLEDAI and ANA levels of
inactive groups (r = 0.467, p < 0.05)
and active groups (r = -0.333, p <
0.05). The correlation between antidsDNA levels and SLEDAI score as a
quantitative variable between inactive
and active groups were evaluated.
There was no statistically significant
differences between SLEDAI and
anti-DNA levels in inactive group
(r = 0.412, p > 0.05) but there was
a significant correlation in active
group (p < 0.05) (r = 0.365). ESR
was highly significant with SLEDAI
inactive group (r = 0.463, p < 0.01)
and SLEDAI active group (r = 0.193, p < 0.05). CRP was negative
in SLEDAI active group (r = -0.255)
and positive in inactive SLEDAI
group (r = 0.350). The SLEDAI was
significantly different in CRP positive
and CRP negative patients (p <
0.05). The C3 and C4 normal ranges
are 70-170 mg/dL and 15-55 mg/dL
respectively. In this study there was
a significant correlation between
SLEDAI active and inactive groups
with reference to C4 (p < 0.05) (r
= -0.347 for inactive) (r = 0.156
for active). There was a significant
correlation between SLEDAI inactive
group and C3 (r = 0.220, p < 0.05)
and it was not significant for active
group (r = -0.424, p > 0.05). There
was a significant correlation between
SLEDAI active and inactive groups
with reference to RBC (p < 0.05) (r =
-0.265, p < 0.05 for inactive) (r = 0.121 for active) and WBC (p < 0.05)
(r = -0.940, p < 0.05 for inactive) (r =
-0.160 for active). SLEDAI active and
inactive groups were found significant
with platelets (r = 0.118, p < 0.05
for inactive) (r = 0.392 for active).
However, there is no significant
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Table 1: Correlation between systemic lupus erythematosus disease activity index and studied variables
in inactive group

Table 2: Correlation between systemic lupus erythematosus disease activity index and studied variables
in active group

*P < 0.05. Complement components (C3, C4)
Table 3: Comparison of kidney functions with systemic lupus erythematosus disease activity index in
study groups
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difference between inactive and
active groups with reference to RBCs
(r = 0.019) (p < 0.05) and WBCs in
urine (r = 0.046) (p < 0.05) (Table 3).

Discussion

SLE is an autoimmune disease
characterized by the production of
antinuclear antibodies1. The present
investigation is aimed to assess
the relationship between SLEDAI
with reference to important physicochemical parameters in inactive and
active groups. Our findings indicated
that ANA levelswere found to be
statistically significant in SLEDAI
active and inactive groups. Recent
research on human and murine lupus
suggests that disease susceptibility
results from impairing the clearance
of apoptotic cells and increasing
apoptosis as well as genetic
polymorphisms regulating immune
responses. Because of the products
of dead cells including nucleic
acids have immunologic activity
which can promote antigen driven
ANA responses.(16) Determination
of serum anti-dsDNA titre and
complement levels (C3, C4) are
useful tests available for assessing
disease activity and predicting flares
in SLE. Highly significant positive
correlation between SLEDAI and
anti-dsDNA was found in active
group where the levels were nonsignificant in inactive group. Our
findings were in coincidence with
Yajimaet al.(17) who observed that
they were positively correlated with
disease activity as measured by
SLEDAI and anti-dsDNA.
There are conflicting reports on
CRP values in different spectrum of
disease activity in SLE. Though CRP
values are higher in active disease
compared to inactive disease, its
value may or may not correlate with
disease activity.(18) In the present
study we have found that there was
a significant correlation between
SLEDAI and CRP in both active
and inactive groups. The results
observed in our present study was
also consistent with Liou (2001);
Sari et al. (2002); Rezaieyazdi et al.
(2011) who had found any significant
correlation between SLEDAI and
CRP; it seems that this marker is not
a good indicator for disease activity.

Women with SLE may produce
antibodies against many different
tissue components such as RBCs,
WBCs and platelets. Our study have
shown that a significant correlation
between SLEDAI and the assessed
tissue components in both active
and inactive groups. ESR is a
simple and inexpensive laboratory
test for assessing the inflammatory
or acute response in SLE patients.
ESR is also helpful in the follow-up
of SLE, but of questionable value in
case of inflammatory myopathy or
spondyloarthropathy.(19) ESR was
found to be highly significant with
SLEDAI inactive group and active
group. In a similar study the ESR
levels did not differ significantly
between patients with disease flare
and active infection.(20)
RBC and WBC in urine typically
indicate infection, inflammation
or damage to the urinary tract or
kidneys. Visible blood cells often
signify damage to the bladder or
the urethra, whereas microscopic
cells might reflect damage to the
kidneys. In the present study there
was no significant difference between
inactive and active groups indicating
the renal infections in SLE patients of
both the groups (Table 3). The results
of our findings coincide with a similar
study by Hebert et al.(21) where the
appearance of RBCs and WBCs in
urine predicted the onset of renal
relapse in patients with SLE.
It is obvious that the SLE disease
activity score system could be
affected by different factors. The
scores evaluate the patient’s status
for a limited time and thus these
controversies might have originated
from the low number of patients,
medications, and duration of activity
prior to sampling.

Conclusion

Our study in Saudi Arabian SLE
patients confirms the significant
correlation between the disease
activity and the biochemical
parameters. Renal parameters
studied may be useful for the
diagnosis of renal impairment and
the follow up of patients with SLE
associated with renal dysfunction.
Hence this association may be a
useful tool for the management of
SLE patients in near future.
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Abstract
Dysmenorrhea is a common
problem among young females,
and if severe enough, can adversely affect the productivity
and quality of life. The aim of the
present study was to determine
the prevalence and predictors of
dysmenorrhea among university
students in Dammam. Accordingly, a cross-sectional study was
conducted in Art and Science
Colleges of Dammam University.
924 students were selected by
stratified random sampling with
proportionate allocation. The
participants completed a self-administered questionnaire, which
assessed socio-demographic
and menstrual characteristics. In
addition, weight and height were
measured and body mass index
was estimated.
Results revealed that about 35%
of the university students had
severe dysmenorrhea and almost
21% had moderate to severe

Premenstrual syndrome (PMS).
The most common risk factor
for dysmenorrhea was positive
family history (67.9%), followed
by physical inactivity (52.6%) and
irregular menstruation (30.8%).
About 57% of students used
analgesics to relieve symptoms
of dysmenorrhea. Nearly 35% of
the students skipped one day of
college and about 8% skipped
two or more days because of
dysmenorrhea. Stepwise regression analysis of factors affecting
dysmenorrhea revealed that the
main predictors of dysmenorrhea were PMS (OR=1.6), family
history (OR= 1.5) and beginning
of dysmenorrhea within the
first 3 years of menarche (OR=
1.4). PMS, the most preventable
predictor of dysmenorrhea, was
significantly associated with irregular menstruation. Hormonal
manifestations of PMS were significantly associated with excess
salt intake, while the circulatory
manifestations were significantly
associated with excess coffee
intake.

The results of this study calls
for interventions, such as educational programs, to limit the
adverse effects of the problem on
the students’ quality of life and
productivity.
Key words: Dysmenorrhea,
university students, Premenstrual
syndrome
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Introduction

Dysmenorrhea affects a large
proportion of women of child-bearing
age. The prevalence and pattern
of menstrual disorders varies in
different countries; it was almost
similar in one study conducted in
Nigerian students (53.3%)(1) and
students from Turkey (52.07%)(2),
while other studies showed different
rates (38 .1%, 67.2%, 71.65% &
89.5% ) (3-6).
Primary dysmenorrhea is defined
as painful menses in women with
normal pelvic anatomy, which usually
begins during adolescence. It is
characterized by a crampy pelvic
pain, beginning shortly before or at
the onset of menses, and lasting
one to three days. Dysmenorrhea
can also be secondary to pelvic
organ pathology (7). Studies on
the prevalence of menstrual pain
have shown that many factors are
related to this disorder. These factors
include: age below 20, low body
mass index (BMI), smoking, early
menarche, prolonged or aberrant
menstrual flow, pelvic infections,
somatization, psychological and
genetic factors; all of these factors
can influence the prevalence and
the severity of dysmenorrhea (810). Life style modifications, for
example choosing a diet low in fat
like the vegetarian diet, was found
to decrease the duration and the
intensity of the menstrual cramps (7).
However, to date, pharmacotherapy
remains the most reliable and
effective treatment for abdominal
pain related to primary dysmenorrhea
(11, 12).
A working definition of premenstrual
syndrome (PMS) is, ‘A condition
which manifests with distressing
physical, behavioral and
psychological symptoms not due
to organic or underlying psychiatric
disease, which regularly recurs
during the luteal phase of each
menstrual cycle and which
disappears or significantly regresses
by the end of menstruation’ (13).
The main symptoms of PMS are:
emotional symptoms, which include
depression, mood swings, outbursts,
anxiety/tension, confusion, social
withdrawal, poor concentration, sleep
26

disturbance, thirst and appetite/food
cravings; and physical symptoms
which include breast tenderness,
bloating and weight gain, headache,
swelling of extremities, cramps and
aches (14-16). Stress, traumatic
events, older age, early menarche,
and positive family history are some
risk factors which have been found
to be associated with PMS (17, 18).
Other risk factors include obesity, low
intake of vitamin B, vitamin D and
calcium, physical inactivity, unhealthy
diet and high sodium or caffeine
intake (19- 23).

Objectives

General:
To assess the magnitude of
dysmenorrhea problem among
university students in Eastern
Province of Saudi Arabia.
Specific:
1. To estimate the prevalence of
dysmenorrhea among students of
University of Dammam.
2. To determine the risk factors
associated with dysmenorrhea
among university students.

Methodology

Study design and Setting:
A descriptive cross sectional study
was conducted in Art and Science
colleges of University of Dammam
in the Eastern Province, KSA during
November 2012.
Target population and sampling:
The study targeted all Art and
Science students of all academic
years, who were 9,264 students. The
sample size was calculated by Epi
Info at expected frequency of 35±3%
(3) at 95% confidence level. It was
found that the minimum required
sample size is 880. Accordingly, 924
students were selected by stratified
random sampling with proportionate
allocation from different colleges,
departments and academic years.
Pregnant students were excluded
from the study.
Ethical considerations:
Before conducting the research,
approval was taken from College of
Medicine of University of Dammam.
After that, the approval was taken
from Art and Science Colleges of

University of Dammam. As the tool
of data collection was an anonymous
questionnaire, and as it contained
the aim of the research, accepting
to answer the questionnaire was
considered an implicit consent.
Data Collection Tools:
A self-administered questionnaire
was developed in Arabic, the mother
tongue of all respondents, to assess
dysmenorrhea and associated
risk factors. To ensure its validity,
it was reviewed by all Family
and Community Medicine faculty
members of Dammam University.
A pilot study was conducted among
a few students from the same
age group to test the quality and
clarity of the questions and to know
the time needed to complete the
questionnaire. Questions included
personal information such as
age, marital status, college and
academic year, manifestations of
dysmenorrhea and premenstrual
syndrome, and possible risk factors
such as smoking, tea/coffee drinking,
salt intake, regular menstruation,
vitamin and mineral supplementation,
exercise and family history. Weight
and height of the students were
measured and Body Mass Index
(BMI) was calculated by the
investigators using the equation:
weight (kg)/ height (m2) and
classified into underweight, normal,
overweight, obese and morbid
obesity according to the ranges; <
18.5, 18.5-24.9, 25-29.9, 30-39.9 and
> 40 respectively.
The manifestations of dysmenorrhea
asked about in the questionnaire
were menstrual cramps and
backache, and they were graded
according to severity into five
categories; no symptoms, mild,
moderate, severe and disabling
and given the scores 0, 1, 2,
3, 4 respectively. Accordingly,
dysmenorrhea among the study
sample was divided into three
categories: No, mild or severe
dysmenorrhea.
Total questions related to
premenstrual syndrome symptoms
were 24 questions, divided into
different subscales assessing anxiety
(PMS-A), circulatory (PMS-C),
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depressive (PMS-D) and hormonal
(PMS-H) manifestations of PMS.
Each question was graded according
to severity into; no symptoms, mild,
moderate or severe and given the
scores 0, 1, 2, 3 respectively. Each
subscale’s score was calculated
separately, and then total PMS score
of all manifestations was calculated.
The total PMS score was then
divided into four categories: No PMS,
mild, moderate and severe. The
reliability of PMS screening test was
estimated, where Cronbach’s alpha
was found to be 0.91.
Data analysis:
Data was entered and verified
using statistical package SPSS
version 19. Data was presented in
frequency tables and charts and
analyzed by bivariate analysis using
the following tests: independentsamples t-test and one-way ANOVA
for quantitative variables and chi
square for qualitative variables.
Stepwise regression analysis

was also conducted to determine
predictors of dysmenorrhea among
university students. A P- value < 0.05
for these tests was considered to be
statistically significant.

Results

A total of 924 students were included
in the study. 552 students were
from Art College and 372 were
from Science College. Their mean
age was 20.6 years ± 1.9, ranging
from 18 to 33 years. The majority of
students (84.5%) were single.
Figure 1 illustrates that 34.7% of
the university students had severe
dysmenorrhea, about 48% of them
started to complain within the first 3
years of menarche.
Figure 2 (next page) illustrates
the occurrence of risk factors of
dysmenorrhea. It showed that almost
two thirds of the students (67.9
%) had a positive family history of

dysmenorrhea, half of the students
were physically inactive (52.6%)
and one third had irregular periods
(30.8%). Underweight, prolonged
menstrual period, abdominal
operation, early menarche and
smoking were relatively less common
among the study sample.
Table 1 (page 29) shows that severe
dysmenorrhea was significantly
associated with family history (Pvalue = 0.001). It has been found
that 38.3% of those with a positive
family history experienced severe
dysmenorrhea compared to 27.1%
of those with no family history. Also,
50.8% of the students who were
using medications for irregular
period had severe dysmenorrhea,
compared to 33.6% of those who
were not using them. The difference
was statistically significant (P- value
= 0.007).
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There was no significant association
between dysmenorrhea and
age, physical inactivity, low BMI,
prolonged menses, irregularity of
the menstrual cycle, a past history
of an abdominal operation, or early
menarche among the study sample.
Regarding the association between
using medications to relieve pain
of the menstrual cramps Table 2
demonstrates that, more than half
of the students (56.9%) were using
analgesics. Concerning days of
absence from college, about one
third of students had to skip one day
due to dysmenorrhea and 7.9 % skip
2 days or more.
Figure 3 shows the relation between
PMS and severity of dysmenorrhea.
Students who had no or mild
PMS symptoms, were less likely
to experience severe menstrual
cramps. Moreover, nearly half of the
students who reported severe PMS
symptoms (48.4%), have claimed to
have severe dysmenorrhea. Data
analysis suggested a strong relation
between the two conditions (P-value
=0.00).
28

Figure 4 (page 30) demonstrates that
almost half of the university students
had no PMS; while 32% had mild
symptoms and 21% had moderate to
severe symptoms.
The mean total PMS score among
girls with irregular menstruation
was significantly higher than among
those with regular menstruation
(15.57 & 13.69 respectively; Pvalue = 0.015). Nonetheless, no
statistically significant association
has been found with daily coffee
drinking, vitamin and mineral
supplementations, regular exercise,
obesity, use of contraceptive pills or
with early menarche (Table 3 - page
31).
An interesting finding has been found
in relation to salt consumption, as its
association with the total PMS score
had a P-value of 0.07 in Table (3),
which is not far from being significant.
When the same association was
made with the PMS-Hormonal
symptoms score, it was statistically
significant (P-value = 0.015); which
means that the mean PMS-H score
increases with increased salt intake.

As Table 4 shows, girls who consume
salt in high quantities had a mean
score of 3.36, those with moderate
consumption 3.024, while those with
little consumption had a mean of
2.56.
Table 5 revealed that the mean score
for circulatory manifestations of
PMS was significantly higher among
students drinking coffee daily than
among those who are not (3.69 & 3.2
respectively; P= 0.019).
Table 6 shows the stepwise
regression analysis for factors
affecting dysmenorrhea. Age,
age of menarche, regularity of
menstruation, duration of period,
physical exercise, weight, coffee
and salt intake, smoking, minerals
and vitamins supplementation, use
of contraceptive pills, abdominal
operation, severity of PMS, family
history of dysmenorrhea and
beginning of dysmenorrhea within
first 3 years of menarche or later
were entered in the regression
model. It revealed that the strongest
predictor of dysmenorrhea was
moderate to severe PMS (OR= 1.6),
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Table 1: The Association between Severity of Dysmenorrhea and Risk Factors among University Students
followed by family history (OR= 1.5)
and beginning of dysmenorrhea
within the first 3 years of menarche
(OR= 1.4).

Discussion

Dysmenorrhea is a common
problem in women of reproductive
age (7). Several studies indicated
that dysmenorrhea interferes
with women’s daily activities and
productivity (3,7, 24). It is an

important health problem that
requires special attention.
The overall occurrence rate of severe
dysmenorrhea in the present study
was 35%. There is a wide variation in
prevalence of the problem worldwide;
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Table 2: Effect of Dysmenorrhea on the Quality of Life of University Students

it was found to be 91% in Iran (25),
38.1% among nursing students
in Lebanon (3) , and 53% in New
Zealand (26). Furthermore, in
a similar study from Turkey, the
prevalence of dysmenorrhea was
found to be 55.5% (18). The variation
30

between these studies may be
attributed to differences in age
groups.
In our study, positive family history
of dysmenorrhea, which was
found in 67.9 % of the students,

was significantly associated with
dysmenorrhea and it was found to be
consistent with a study done among
university students in Turkey (27).
Body Mass Index and smoking
were not found to be significantly
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associated with dysmenorrhea. This
finding was supported by a study
conducted among Iranian women
(25). In contrast, dysmenorrhea
was found to be 1.5 times higher
in Turkish women, who were
underweight compared to those who
were overweight or obese (27).
Smoking was found to increase the
risk of dysmenorrhea among New
Zealand and Canadian women
(26,24). However, no association
between smoking and dysmenorrhea
could be detected in the present
study. This may be due to cultural
differences, as the percentage of
smoking students in the current study
was only 0.3%.
Early age of menarche was not
associated with dysmenorrhea in the
current study, which was consistent
with the Canadian study (24). The
total percentage of students who
were using analgesics to alleviate
pain in our study, was 56.9%. A study
among Iranian University students
indicated that the second most
common cause of self-medication
with analgesics was dysmenorrhea
(28). Dysmenorrhea is a problem
that affects daily activities and the
academic attendance. About 43% of

the students in our study had to skip
college because of pain. This rate
was much higher than that reported
by a Canadian study, which was only
17% (24) .
As the main preventable predictor
of dysmenorrhea, Premenstrual
Syndrome (PMS) was studied
thoroughly. The results of the
present study indicated that 52.4%
of the university students had
manifestations of PMS. These results
were similar to the study conducted
in 2012 among Lebanese adolescent
girls that reported a prevalence of
54% (3). Another study conducted
in 2005 in Pakistan, showed that
53% of the students had PMS (29).
Nonetheless, in that study, 16.0% of
the girls were diagnosed as having
severe PMS, as compared to 21%
with moderate to severe PMS in our
study, a difference which can be
attributed to variable criteria used to
classify the severity of the syndrome.
In contrast, a study on PMS among
Turkish college students (30) showed
that 72.1% had PMS, which is
consistent with the result of another
study in Spain (31), where the
prevalence was found to be 73.3%.
However, in the latter study, the age

group of the study sample ranged
from 15 to 49 years, while in Taiwan,
one study showed that 39.9% of
Taiwanese female university students
had PMS (32). The authors of the
latter study have pointed out several
factors which might contribute to
difficulties in comparing the findings
of the various studies including;
the definition of PMS, the target
population, social and cultural
contexts and the screening tools.
The present study has shown a
significant relationship between
premenstrual syndrome and the
regularity of the menstrual cycle. This
finding is in accordance with a review
study on the epidemiology and social
impact of premenstrual symptoms,
which reported that irregular menses
aggravates the symptoms of PMS
(33). It also goes along with the
results of Gul Pinar et al (30), who
found that PMS was significantly
high in students who have menstrual
irregularities. In contrast, Cheng et al
(32) found no statistically significant
relationship between PMS and the
regularity of the menstrual cycle
among Taiwanese women.
Regarding the association between
premenstrual syndrome and daily
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Table 3: Mean PMS Scores by Risk Factors among University Students
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Table 4: Mean Scores of Hormonal Manifestations of PMS by Salt Intake among University Students

Table 5: Mean Scores of Circulatory Manifestations of PMS by Coffee Intake among University Students

Table 6: Stepwise Regression Analysis for Factors Affecting Dysmenorrhea among University Students
coffee drinking and total PMS score,
but it showed association with
premenstrual syndrome circulatory
symptoms such as palpitation,
headache, fatigue and dizziness.
A significant association was
found between daily consumption
of caffeine-containing drinks and
the prevalence of PMS in a study
which was conducted in Oregon,
USA(34). It has also shown that the
effects of caffeine-containing drinks
on women with severe PMS were
dose-dependent. The findings of Gul
Pinar et al (30) showed that PMS
was significantly higher among those
who consumed two cups of coffee or

more. The study of Cheng et al (32),
however, showed no association
between PMS and drinking coffee
or tea. Another study on ‘Diet and
lifestyle factors associated with
premenstrual symptoms’, didn’t
find sufficient evidence to support
the effects of caffeine consumption
on the frequency of reported
physical or emotional premenstrual
symptoms(35).
Vitamin and mineral supplement
intake in general was not found
to be significantly associated with
premenstrual syndrome in the current
study. Among the most thoroughly

studied vitamin supplements and
its association to PMS is the B
complex. One study (20) didn’t
disclose a lower risk of PMS with
vitamin B supplementation. Another
one demonstrated the effectiveness
of a combination of Mg and vitamin
B6 tablets in decreasing the severity
of PMS among women affected by
PMS (36). One possible explanation
for the difference in the results is a
difference in the dose used in the
latter study, as opposed to the dose
present in the usual vitamin and
mineral supplements.
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Another factor studied in relation to
PMS was regular exercise. Only 5%
of the students claimed exercising
regularly, and the difference in
the total PMS score between this
group, and those who didn’t report
exercising regularly wasn’t found to
be statistically significant. The study
of Cheng et al (32) demonstrated a
significant association between PMS
and regular exercise, a difference
that can be attributed to variation in
the culture and level of awareness
regarding the importance of physical
activity to young girls. Another study
(17), found out that women with
PMS were 2.9 times more likely
to be physically active than their
counterpart, because they believed
that it attenuated the symptoms.

It was concluded that 35 % of the
university students had severe
dysmenorrhea and 21% had
moderate to severe PMS. The
two most common preventable
risk factors of dysmenorrhea were
physical inactivity and irregular
menstruation. PMS was found to
be the main preventable predictor
of dysmenorrhea. Severe PMS has
been found to be more common
among those having irregular
menstruation. Hormonal symptoms of
PMS in particular, have been found
to be more common among girls who
liked excess salt intake, while those
who drink coffee on a daily basis
were more susceptible to dizziness,
headache and other circulatory
symptoms of PMS.

Body mass index in relation to PMS
was also considered in our study, but
the findings showed no significant
association between the two, which
doesn’t contradict the findings of
Cheng et al (32).

Based on the findings of the present
study, we recommend that:

Concerning the use of contraceptive
pills, no significant association
was deduced. Yet, it is of value to
point out here that the item in the
questionnaire related to contraceptive
pills use was exclusive to married
girls, who represented only 15.2% of
the study sample. However, a review
on the epidemiology and social
impact of premenstrual symptoms
indicated that the intensity of PMS
symptoms faded with contraceptive
pills use (33).
Finally, age of menarche was also
studied in relation to PMS, but didn’t
appear to be significantly associated
with it. According to Nora Al-Awadhi
et al (37) early age of menarche
was considered if it occurred at an
age less than 11 years. A study in
Texas, USA(38) on women with
PMS and controls showed that
age of menarche was similar in the
two groups, a result that supports
the findings of the present study.
In contrast, a more recent study
conducted in Alhasa in 2010, Saudi
Arabia (18), found out that there is
an association between early age of
menarche and the development of
premenstrual syndrome.
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• Since dysmenorrhea and PMS
apparently constitute a problem
among college students, measures,
including health education programs
targeting school and university
students and focusing on the proper
measures for dealing with them,
should be implemented to limit their
interference with the student’s life.
• Diet and lifestyle modifications such
as restriction of salt intake and the
excessive consumption of
caffeinated drinks and physical
exercise may effectively reduce the
severity of PMS symptoms and thus
should be encouraged.
• Students who use analgesics
frequently should be informed
about their possible side effects;
safer management techniques such
as using hot pads to manage the
cramps should be encouraged.
• In order to generalize the results
to all Saudi females, further similar
studies in other regions of the
Kingdom and/or ones including a
wider age range, are recommended.
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Abstract
Introduction: Unintentional injuries have replaced infectious diseases as the most serious public
health problem of children worldwide. Most unintentional injuries
among children under 5 years
of age occur in and around the
home. There are a number of factors that contribute to child unintentional injuries, including: age,
gender, race and socioeconomic
status. These factors make the
child susceptible to injury more
than other children. Unintentional
injuries are often called accidents,
but are almost always predictable
and preventable events. Because
of their many causes and the
close interrelationship between
them; a wide range of preventive
approaches are required.
Objectives: The objectives of this
study were to estimate frequency
and types of unintentional injuries, and to investigate determinants of unintentional injuries
among preschool children, Doha
VIII.
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Methodology: A cross sectional
study design with simple random
sampling was employed to include 564 preschool children (1-4
years old). The respondents were
the mothers who attended primary
health care centers in Doha city,
2010.
An interviewer administered Arabic version questionnaires used
for data collection.
Results: The occurrence of unintentional injuries in the current
study was 69.3 %, almost 62.3%
of unintentional injuries occurred
inside the home. The living room
was the most reported place of
unintentional injuries inside home
(66.7%) and the most frequent
cause of these injures was falls
(71.8%). Exposure to inanimate
mechanical forces was reported in
(22.4%), followed by contact with
heat and hot substances (20.1%).
The most frequent type of injury
was bruising (51.2%), followed by
cuts (41.2%) while burns was the
third most frequent type (19%).

Age of child, birth order, nationality, history of disability, living in
a home located on a main street
and less educated fathers showed
statistically significant relation
to occurrence of unintentional
injuries. Almost all injuries were
followed by complete recovery
in (97.9%) and (1.8%) ending with
death due to drowning. About
(61%) of respondent mothers considered unintentional injuries as
unpreventable.
Conclusion and
Recommendations:
The prevalence of unintentional
injuries among preschool children in PHCCs Doha was higher
compared to regional and global
levels among a similar age group.
Full recovery of unintentional injuries was the most frequent consequence. However, a considerable
proportion was followed by death.
Developing and establishing a
national household survey for
home safety is recommended.
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Introduction

Injuries include unintentional injuries
such as those caused by motor
vehicle crashes and fires; and
intentional injuries such as violence
and suicide. An injury is defined as
unintentional or intentional damage
to the body resulting from acute
exposure to thermal, mechanical,
electrical, or chemical energy or
from the absence of such essentials
as heat or oxygen. Injuries are not
accidents and they can be prevented
by changing the environment,
individual behavior, products, social
norms, legislation, and governmental
and institutional policy(1).
Injuries account for 9% of global
mortality, and are a threat to health
in every country accounting for
nearly one of every 10 deaths
globally. However, deaths due to
injury represent only the tip of the
injury iceberg. For every death, it
is estimated that there are dozens
of hospitalizations, hundreds of
emergency department visits and
thousands of doctor appointments
(2).
The majority of child injuries result
from road traffic collisions, drowning,
burns, falls or poisoning. These five
categories, classified as unintentional
injuries make up 60% of all child
injury deaths. A further category,
labeled other unintentional injuries,
includes smothering, asphyxiation,
choking, animal or snakebites,
hypothermia and hyperthermia.
This group accounts for a significant
proportion of childhood deaths
(23%)(3,4).
Unintentional injuries have replaced
infectious diseases as the most
serious public health problem of
children in the industrialized world
today. In the United States, more
children between the ages of 1 and
4 die annually from unintentional
injuries than from all childhood
diseases combined(5). Furthermore,
injuries represent an enormous
cost to society for emergency
care, hospitalization, rehabilitation,
disabled years of life, and potential
years of life lost(5).

In the European Region of WHO,
unintentional injury results in an
estimated almost 800,000 deaths.
For every death, there are an
estimated 30 hospital admissions for
injury and 300 hospital emergency
department visits, suggesting that the
human, health service and societal
costs are enormous(6).
Many factors contribute to child
injury. These factors make the child
susceptible to injury more than other
children such as: age, gender, race
and socioeconomic status.
Unintentional injuries can be
prevented and controlled. Because
of their many causes and the close
interrelationship between them, a
wide range of preventive approaches
is required. The idea of injury
prevention is not new in the sense
that all countries have in place laws
and regulations that address at least
some of the issues associated with
injury, and some steps that have
already been taken to tackle the
consequences of injury(7). Injury
prevention in children must take into
account both the causes of injury and
their outcome(3).
In Qatar, the rapid transition in
socioeconomic status with a dramatic
rise in the national economy,
expressed in terms of per capita
income, has led to road crashes
and the resulting fatalities being
regarded as a growing social and
economic problem. Road Traffic
Crashes (RTCs) are common and
are now considered the third leading
cause of mortality. This positive
association between socioeconomic
status and traffic deaths may reflect
also the increasing prevalence
of unintentional injuries(8, 9).
In addition, there is no national
surveillance system to monitor the
occurrence of childhood injuries and
also there is no study that assesses
the magnitude and determinants
of unintentional injuries among
preschool children.

Methods

A cross-sectional study was
conducted at six Primary Health
Care Centers (PHCCs) located in
Doha, the capital of Qatar. They were
selected randomly using random

generator. PHCCs provide a good
representation of the community.
In addition, data from emergency
departments, although available, are
not ideal to study epidemiological
features of childhood injuries due to
their poor quality and only report the
serious and fatal cases. An approval
of Research Committee at Hamad
Medical Corporation, and informed
written consent were obtained.
Simple random sampling with
proportionate allocation was
employed within each center to
enroll 564 children aged 1-4 years
old of Arab nationality during the
study period from August to January
2010. For woman who had more
than one child in this age range, a
random selection was done to select
only one child to avoid clustering
effect that may arise from collecting
data of more than one child in the
same family. The sample size was
calculated using EPI info statistical
software program version 10 using
23.2% effect size(10), 1.88 design
effect to compensate for cluster
sampling, 95% confidence level and
0.05 absolute precision on either
side of the proportion p (d ) and 10%
compensation for non response.
Arabic version interview administered
questionnaire was developed by
the investigator guided by previous
published studies, and WHO
classification of injuries based
on external causes of morbidity
and mortality of the International
Classification of Diseases, version 10
(ICD-10) (11).
The questionnaire included sociodemographic characteristics of
parents (age, nationality, education,
mother’s occupation, number of
residents at home, and family
monthly income), demographic
characteristics of child, medical
history, and history of unintentional
injury and its characteristics.
Pre-testing of the questionnaire was
done on 10% of the study population.
The data were analyzed using
SPSS version 18. Frequency tables,
proportions, mean and standard
deviation, chi-square tests were used
to assess difference between
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two/more categorical variables. An
alpha (P) value of < 0.05 was the cutoff level of significance.

Results

A total of 547 eligible children
were enrolled in our study (96.9%
response rate). Thirty six percent of
the children were 2 years old or less
with mean age 32.5 months (±11.9
SD) and about 67% were Qatari.
More than half were males and
55.4% were ranked second to fourth,
3.3% were disabled and 11.2% had a
chronic medical condition. (Table 1).

In cases of working mothers, house
maids were the main care givers in
60.7%, followed by grandmothers
(21.9%). (Figure 1)
Sixty nine percent of mothers
reported exposure of their children
(1-4 years) to unintentional injuries
in the year preceding the study
and 69.1% of them reported
frequent exposure of the same
child to unintentional injuries while
unintentional injuries among siblings
were 59.6%. Concerning the place of
injuries, 62.3% of injuries occurred

inside the home, while (18.2%)
occurred outside home and 19.5%
occurred both outside and inside
home. Living room was the most
reported place of unintentional
injuries inside home (66.7%),
followed by the bed room and bath
room (24.6% and 20.1%). (Figure 2)
As regards outside home injuries,
more than half occurred in the home
garden (57%) followed by street and
shopping malls (32.4 and 30.3%).
Injuries inside car while child is a
passenger were reported by (19%) of
respondents. (Figure 3 - page 40)
The most frequent cause was falls
(71.8%). Exposure to inanimate
mechanical forces was reported in
(22.4%), followed by contact with
heat and hot substances (20.1%).
(Table 2) The most frequent type of
injury was bruising (51.2%), followed
by cuts (41.2%) while burns was the
third most frequent type (19%) and
poisoning was the least frequent (
2.9% ). (Figure 4)
The child had a companion at
the time of injury in (82.6%) and
parents, one parent or both, were
the companion in more than
half of them (55.6 %). Almost all
injuries were followed by complete
recovery (97.9%), either after home
management or treatment at primary
health care centers or hospital
admission. Only (0.3%) of injuries
were followed by disabilities and
(1.8%) ending with death. (Table 3)
On assessing the relation between
the demographic characteristics of
the mothers and the occurrence of
unintentional injuries, Qatari, less
educated and older mothers as well
as the divorced and widows reported
the highest percentage of injuries
among their children, although
these relations were not statistically
significant except for mother’s
nationality which was the only
statistically significant characteristic.
(Table 4)

Table 1: Characteristics of children under study (1- 4 years
old), PHCCs, Doha, 2010, N=547
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Moreover, Qatari and less educated
fathers showed the most frequent
injuries among their children than
fathers who were non Qatari and
university educated and above.
(Table 5)
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Figure 1: Frequency of Child’s care givers in case of working mothers outside home, PHCCs, Doha, 2010,
n=270

Figure 2: Place of unintentional injuries inside home among injured children (1-4 years), PHCCs, Doha, 2010,
n=310
Age of child, birth order, nationality
and history of disability showed
statistically significant relation to the
injury occurrence where child aged 3
years and older was exposed more
to injuries if compared to a younger
child and also being the fifth child
or more. In addition, around (74%)

of Qatari children were exposed to
injuries in comparison to (59.4%) of
non Qatari. All children with history of
disabilities (100%) had been exposed
to unintentional injuries. (Table 6)

and 61 % of respondent mothers
considered unintentional injuries as
unpreventable.

Homes were located on a main
street in 76% of injured children
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Figure 3: Place of unintentional injuries outside home among injured children (1-4 years), PHCCs,
Doha, 2010, n=143

Table 2: Frequency of the causes of unintentional injuries among injured children (1-4 years),
PHCCs, Doha, 2010,n=379
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Figure 4: Frequency distribution of unintentional injuries among children (1-4 years) according to type,
PHCCs, Doha, 2010, n=379

Table 3: Presence of a companion at the time of injury & injury outcome among injured children, PHCCs,
Doha, 2010, n=379

Discussion

The occurrence of unintentional
injuries was 69.3% which is much
higher than what was obtained by
Bashour et.al. 2008 (23.2%)(10).
Since inside home especially the
living room is considered as a safe
environment for preschool children
to play where the regular family
activities take place, the majority
of unintentional injuries (62.3%)
occurred inside home and more
often in the living room, bedroom
and bathroom (66.7%, 24.6% and

20.1%). This is in agreement with
Bashour et.al. 2008, Thein et al 2005,
and Lasi et al 2010(10,12,13).
Our study revealed that the most
common type of unintentional injuries
were bruising and cuts (51.2% and
41.2%) whereas falls were the most
common cause (71.8%). This is
consistent with Yamma et al 2007
and Bashour et al 2008(14,10) while
Hyder et al (2009) reported that
falls reoccurred (56%), followed by
road traffic injuries (22%) and burns
(13%)(15).

A house hold survey conducted
in Riyadh, Saudi Arabia (2010)
demonstrated falls as the most
common type of unintentional
injuries (40.4%)(16). Burns was
the third cause of unintentional
injuries similar to the Wilson report
(2008)(17), while Othman et al 2010
revealed burns as the most common
cause of unintentional home related
injuries(18). This difference might
be attributed to variation of the living
circumstances and the general
conditions of the home safety where
the cooking area is located in the
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Table 4: Relation between maternal demographic characteristics and the occurrence of unintentional injuries
among children (1-4 years), PHCCs, Doha, 2010, N=547

Table 5: Relation between demographic characteristics of fathers and the occurrence of unintentional injuries
among children (1-4 years), PHCCs, Doha, 2010, N=547
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Table 6: Relation between demographic characteristics of children (1-4 years) and the occurrence of
unintentional injuries, Doha, 2010, PHCCs, N=547
same area of family regular activity
in poorer regions and with limited
safety measures. An epidemiological
review highlighted the importance
of low maternal education and lack
of supervision as risk factors of
burns within low and middle income
countries (LMIC) and the need to
address them to enhance preventive
efforts in these settings(19). This
is similar to our study where low
education level of parents showed
higher frequency of injuries among
their children. This may be related
to lack or limited awareness about
nature, causes and prevention of
unintentional injuries. In the current
study, more than 82% of children
had a companion at the time of
injury which is higher than what
was revealed by Bashour et al
(59.1%)(10).

Children of Qatari and older age
parents had a higher frequency
of injuries compared to those
of non Qatari and younger age
parents. There was no difference
in unintentional injury occurrence
between boys and girls since interest
and development stage at this
age group is not varied much and
children in this age group tend to
be in groups of both sexes (likewise
Yamma et al (14) and, Bashour
et al((10). However, boys tend to
have more severe injuries than girls
(Peden et al 2008(3)).
Child ranking fifth or more was
associated with high frequency
of unintentional injury where the
younger child, with less developed
motor skills and judgment, may
attempt to keep up with the older
sibling, leading to more frequency

of injury. Explanation suggests that
the principal mechanism by which
an older sibling increases the risk
of injury is through lack of adequate
supervision. More than half of
mothers thought that these injuries
can’t be prevented, conversely to
Bashour et al(10).
In conclusion, the prevalence
of unintentional injuries among
preschool children in Doha is higher
compared to regional and global
levels. Bruising and cuts were most
common types while falls were
the most frequent cause. Homes
were the most common place of
unintentional injuries and usually with
presence of a companion.
Living in a home located on a main
street was related to occurrence of
unintentional injuries. The findings
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of this study are subject to certain
limitations. All results are based
on self-reported information and
recall. Therefore, findings might be
over or under-estimated. However,
we are convinced of the validity
of the self-report answers, since it
is unlikely that participants spent
time giving unreliable and biased
responses especially if it related to
their children`s health. In addition,
our survey could be a useful tool for
Qatari decision makers to promote
programs and campaigns aimed at
informing and educating families.
Finally, this study recommends
a community-based awareness
campaign about home safety
education especially parents and
developing a national policy and
guidelines regarding home safety
measures.
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Abstract
As Continuing Medical
Education (CME) constitutes a
principle block in the structure
of any health related institution, different medical education programs are being held
every month. These programs
use different forms of teaching.
Interactive techniques (audit/
feedback, academic detailing/
outreach, and reminders) are
the most effective at simultaneously changing physician care
and patient outcomes. The main
objective of them is to bridge the
clinical care gap between current practice (What is?) and ideal
evidence-based practice (What
should be?). Teaching program
evaluation in medical education presents a different set of
challenges. The utility of some
of these programs is gauged by
some soft measures of outcome
such as participant’s perception
of the program. This measurement will only give part of the
picture about the effectiveness
of the teaching program. Under

standing what CME tools and
techniques are most effective
in disseminating and retaining
medical knowledge is critical to
improving CME and thus diminishing the gap between evidence
and practice.
This paper would help in assessing the effectiveness of Continuing Professional Development
(CPD) courses/events with
medical errors in surgery, as an
example.
Key words: medical education,
continuing professional
development, surgery

Introduction

A broad range of continuing medical
education (CME) activities are offered
with the aim of educating practicing
physicians through the provision of
up-to-date clinical information. It has
been suggested that the ineffective
nature of CME either accounts for the
discrepancy between evidence and
practice or at a minimum contributes
to this gap. Understanding what CME
tools and techniques are most effective
in disseminating and retaining medical
knowledge is critical to improving CME
and thus diminishing the gap between
evidence and practice. One of the
common modalities of CME are didactic
presentations and distributing printed
information which only have little or no
beneficial effect in changing physician
practice. (1,2). To understand how we
might go about evaluating our program,
we first need to understand the
different levels of educational program
evaluation which are composed of
five levels, namely; participation in the
program, perceptions of the program,
competence with skills, individual
performance, and health outcomes.
Patient safety and medical errors are
one of the hot topics in the medical field
and (3.4) the public media as well. (5)
Although from the first day of medical
school, we are taught: Primum non
nocere: The Latin words for the
medical slogan “First do no harm,”
a fundamental medical precept of
Hippocrates (ca. 460-ca.377 B.C.). A
well-publicized 2009 report estimated
that retention of sponges or surgical
instruments occurred in between
1/8,801 and 1/18,760 inpatient
operations at non-specialty acute
care hospitals. This figure is probably
an underestimate. Retained surgical
foreign bodies continue to be a
significant problem with an incidence of
1 per 1000 abdominal operations.(6)
In 1998 a database was instituted by
the joint commission for Accreditation
of Healthcare Organization (JCAHO)
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which contained 150 cases of
wrong-site, wrong-person, or wrongprocedure surgery as of December
2001 (7).
The Colorado/Utah study, using
a random sample of 15,000 nonpsychiatric discharges during 1992,
found that the annual incidence
of adverse surgical events was
3.0% and that 54% of these events
were preventable. Nearly half of
all adverse surgical events were
accounted for by technique-related
complications, wound infections, and
postoperative bleeding. (8) Eleven
common operations were associated
with significantly higher risk of an
adverse event. (9) (See Table 1)
In 2004, the HQCA conducted a
telephone survey (response rate:
55%) of 1,500 adult Albertans
to assess their perceptions of,
and personal experiences with,
preventable medical errors (PMEs).
A total of 559 (37.3%) responses
reported that they or a family member
had ever experienced a PME. (10).
In the United Kingdom, adverse
events with resultant harm were
estimated to occur in some 10% of
hospital admissions, equating to
more than 850,000 events annually.
In the United States, extrapolations
are based on medical errors each
year. (10)

Zhan and Miller examined the
incidence of 18 hospital based
diagnoses suggestive of errors and
found that injuries may add 2.4
million extra days in hospitals and
more than 32,000 deaths per year in
the Unites States. (11)
In assessing the physicians’ error
disclosure attitudes and experiences
in North America (USA and Canada),
medical error disclosure was a
problem as 74% of the physicians
thought disclosing a serious error
would be very difficult. But fortunately
being a surgeon was independently
associated with higher support for
disclosing serious errors (odds
ratio, 1.26). (12) A major cause of
underreporting medical errors is the
use of a punitive reporting system.
In such systems, caregivers are
often reluctant to discuss errors out
of concern that the major reports
might be used against them. Errors
in medicine are a major cause of
harm to patients. Though there is
little controversy among clinicians
about the importance of accurate
and reliable clinical data and the
imperative of correct diagnosis, that
committed to exactitude dissolves
when errors happen. Then, clinicians
and managers may behave in a way
that limits investigation. We often
use the subjectivity and complexity
of medicine to rationalize and justify
error. (13)

Continuing Medical Education
(CME) focuses on the link between
knowledge and quality of patient care
would be one of the early common
interventions to be applied at the
level of the hospital and later at the
regional levels. Although there is a
clear relationship between CME and
performance on board recertification
examinations (14), the actual
relationship between CME and better
patient care is far more complex.
Systematic reviews of differences
in the impact of various CME
strategies on actual practice change
have raised serious concerns
about the value of some current
CME. The most effective change
strategies (e.g. reminders, patientmediated interventions, outreach
visits, input from opinion leaders,
and multifaceted activities) appear
to be those that place substantial
emphasis on performance change
rather than just on learning. (15-18)

Type of Medical Errors
Surgical Errors: Surgical errors,
or surgical adverse events, may
account for a high percentage of
adverse events.
Diagnostic Inaccuracies: an
accurate diagnosis is the first
requirement for correct and effective
treatment. Inaccurate diagnosis may

Table 1: Procedures Associated with a Significantly Higher Incidence of Adverse Surgical Events

AAA = abdominal aortic aneurysm, CABG = coronary artery bypass grafting,
TURP = transurethral prostatectomy. TURBT = transurethral resection of bladder tumor.
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delay treat or result in incorrect,
ineffective treatment or unnecessary
tests, which can prove costly and
invasive.
Medication Errors: Medicationrelated error is one of the most
common types of error, and of
primary concern to nurses who
administer medications, as well as
to the practitioner who prescribes
medications, and the pharmacist who
dispenses medications. Medication
errors are called preventable adverse
drug events (ADEs).
System Failures: Analysis of
medical errors continues to show
that human fallibility is only part
of the picture; system failures are
also guilty. A major study in 1995
(19) showed that failures at the
system level - in disseminating
pharmaceutical information, in
checking drug dosages and patient
identities, and in making patient
information available - were the real
culprits in more than 75 percent of
adverse drug events.
Populations of Special
Vulnerability
• Infants and Children
• Older Patients.
• Persons with Limited English
Language Skills and / or Limited
Literacy.
Reporting Errors
Improving patient safety begins with
prompt reporting of errors followed
by analysis of the root causes and
contributing factors and developing
a plan of action to prevent similar
errors in the future. Only in this
way can a health care organization
assess the safety of care delivered
and whether safety is improving.

Real story

Salah Al-Deen died due to a medical
error at a private hospital in Jeddah
on Thursday 15th November 2012.
The eight-years old boy was “taken
to the hospital for a checkup,
after he developed symptoms of
swollen lymphatic glands, following
a two-week-long about of fever”.
Salah Al-Deen’s mother said..
Doctors operated upon the boy.
In the course of anesthesia, the

boy was administered nitrogen
instead of oxygen. By the time the
surgeons discovered the mistake,
the circulatory system had been
completely damaged.
The surgical team is under
investigation.
(Arab News, Sunday, 18 November
2012: http:www.arabnews.com/)
Saleh Al-Deen’s tragedy was one of
many hidden in the medical practice
which represents what medical error
can end up with.
As a response, many public
newspapers asked for some sort of
intervention to ensure this tragedy
does not happen again.
Many medical activities started to be
prepared to tackle this issue in the
Saudi Arabia, so different workshops
and conferences were expected to
take place in the kingdom of Saudi
Arabia with different goals and
objectives.
Physicians’ disclosure of medical
error and how to report it, is an
example of short-term objectives.
Decrease the medical error related
morbidity and mortality is an example
of the long-term objective to the
medical activities.
The success of the CME activity
will depend on a reliable evaluation
process taking into consideration
the objectives of the CME program,
which would be around the following
objectives:
• Recognize that medical error is a
major health care problem.
• Define strategies for prevention of
medical errors.
• Understand the factors that lead to
potential for medical errors.
This CME activity with these
objectives would be the first step
in the road to change in practice
according to Pathman stages which
will help to achieve awareness and
agreement of the need to change
behavior to overcome medical errors.
For Pathman-PRECEED model
for knowledge translation see the
appendix.

Evaluation of Medical
Education Program on
Surgical Errors

Unfortunately, apart from the
participant’s evaluation form, the
evaluation process of such a program
is incomplete in real practice.
Evaluation planning should begin
at the same time as the program
design. This early planning for
program evaluation will offer a
number of important data which will
be helpful in writing the evaluation
report. These data can be obtained
by answering questions in Table 2.
Table 2: Early Program and
Evaluation Planning important
Data:
• What needs are we trying to
address?
• How are these needs best
identified?
• Who is our targeted audience?
What are the characteristics of the
targeted audience?
• What factors will influence levels
of participation and program
success?
Knowing the finer details of context
is also crucial for program and
evaluation, for example lack of
time, or transportation barriers may
deter the targeted audience from
attendance.
There are a number of questions
we need to ask ourselves before we
conduct a program evaluation.
What is the purpose of our
evaluation?
There are potentially numerous
reasons for undertaking evaluation.
Muraskin (1997) lists some of the
common reasons for conducting
evaluations and common areas of
evaluation activity (Table 3 - top of
next page).
Who will use the evaluation?
These are likely to be :
• The stakeholders in all our
educational efforts
• The program planning staff
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Table 3: Common reasons for understanding evaluation and common areas of evaluation activity
(after Muraskin 1998).
• To determine the effectiveness of programs for participants
• To document that program objectives have been met
• To provide information about service delivery that will be useful to program staff and other audiences
• To enable program staff to make changes that improve program effectiveness
Areas of Evaluation activity
• Evaluation for project management
• Evaluation for staying on track
• Evaluation for program efficiency
• Evaluation for program accountability
• Evaluation for program development and dissemination
• Our audience - they need to
get feedback on the evaluations
they participate in (which can be
an enforcing method for change
practice).
• Other stakeholders? e.g. Ministry
of Health.
Levels of Evaluation
To understand how we might go
about evaluating our program, we
first need to understand the different
levels of educational program
evaluation.
1- Participation in the program
2- Perceptions of the program
3- Competence with Skills/
Knowledge/Abilities or attitudes
acquired
4- Individual Performance
5- Health outcomes
The potential cost of the
evaluation often plays a major
role in determining the scope of
the evaluation and identity of the
evaluator(s) (2), as the cost will have
to be met from the program budget,
or by seeking additional funding.
What are our specific objectives?
• To increase their knowledge about
the magnitude and some types of
medical errors related to surgery
(especially, retained foreign bodies,
wrong site surgery)
• To practice patient safety measures.
• To change their attitudes towards a
disclosure of medical error
• To teach them how to use available
resources to disclose possible error
and prevent its occurrence when
they back at their hospitals
• To decrease error incidence rate
• To improve the post-operation
outcome.
48

What resources do we have for
this evaluation project?
Our final (but perhaps our first)
question should be: What resources
do we have to conduct this
evaluation project? The kinds of
resources include:
• Time
• Money
• People to do the work, expertise in
evaluation
• Are there existing data that can
help us, that is already collected?
Knowing Needs assessment
and participants’ objectives from
attending this educational program
is an essential step in planning
the change of behavior and the
evaluation of the program.
Our tools that support reaching
the goal of the program during the
planning of the program include a
commitment to change statement.
Data Analysis
We will need skills in data
management, summarization, and
analysis if we want to make sense of
the evaluation information we gather.
The statistical tests we should be
most familiar with are :
• Student’s t-test to compare means
• A non-parametric test like the sign
test to compare paired data for
increases, decreases or no change.
• Chi-square contingency table
analysis
• Multivariate analysis
Evaluation of the program
The appropriate evaluation would
consider all levels of objectives that
end up with improve health care of
the community in general.

To classify and analyze outcomes,
we will use modified Kirkpatrick’s
model of education outcomes (3),
which offers a useful evaluation
framework for this purpose.
The model describes six levels of
outcomes:
1- Participation (the number and
characteristics of surgeons who
registered and attended);
2- Learners’ reaction and satisfaction
(to the educational experience);
3- Learning and competency
(changes in attitudes, knowledge
and skills);
4- Performance (changes in practice
and the application of learning to
practice);
5- Patient health (change in health
status of patients due to changes
in practice behavior), and
6- Population health (change at the
level of health status of population
of patients managed in the surgical
staff at the organization).
Level One: Participation
Assesses the attendance and
determines if our target group was
met. This level can be assessed by
attendance sheets or registration
records, which are essential to
determine if the program was
meeting attendance goals. This level
is commonly practiced in medical
evaluation.
The trend in the medical care is the
team care instead of solo care, so
medical education activities need to
consider this.
Part of the evaluation would be the
percentage of target audience who
participated, and compare it with
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a previous program or similar
program with the same objectives,
and target audience.
Analysis of data would help to
anticipate solutions for future
education programs
e.g. transportation, time, rewards,
appropriate fees … etc)
Level Two : Reaction
Assesses the participants’ initial
reaction to the training programs,
which included participant
satisfaction, perception of program
usefulness and acceptability and
value of the activity. At this level,
satisfaction was usually measured on
a Likert scale, of 4-5 points, where
participants are asked to point their
reactions to certain statements, on a
comparable categorical scale, from
poor to excellent. It can be done
using qualitative methods such as a
focus group where the group leader
elicits and probes for more specific
comments about the course.
Advantages of this level are
(a) relative ease in designing and
implementing the measurement
instrument,
(b) ready availability of participants at
the end of program,
(c) utilization of the least amount of
resources and money, and
(d) ease analysis. In addition,
this level explicitly assesses their
motivation and attitude.
For these advantages, it is the most
commonly used level of evaluation in
CPD programs.
The major disadvantage is that it
only measures the participants’
opinion and is not reflective of overall
effectiveness of the program.
In this level, both the contents
and process should be assessed.
Content area evaluation explores
their reaction to materials, content
coverage, and relative importance
among different contents. Process
area evaluation explores instructional
methods such as effective use of
audio-visual materials, instructional
skills and enthusiasm of tutors, and
facilities within the classroom.

This can be for the program in
general and every session.
Example of statements in Likert scale
for this level evaluation:
Process focused:
I was given sufficient information on
the aims and methods of the program
before my arrival.
Strongly agree Agree Neutral
Disagree Strongly disagree
Contents Focused:
The materials on safe prescription
habits were of good quality.
Strongly agree Agree Neutral
Disagree Strongly disagree
At this level other aspects that
encourage change in behavior of
participant will be assessed like was
his learning needs asked for before
by the organizing committee of the
program.
Level Three: Learning
Assesses learning and competency.
Although it is the cognitive
(knowledge) domain that is most
frequently assessed in this level of
evaluation, psychomotor (skill) and
affective (attitude) domains can be
assessed during this level.
Assessing how well the participants
reconstitute and prepare the patient
appropriately for surgery often entails
significant psychomotor learning.
Similarly assessing how the
participants changed their thinking
regarding disclosure of medical error
is an example of this level affective
domain evaluation.
This level assessment criteria will
be driven from the objectives of the
program. This is an example why
evaluation planning should be part of
program planning process, not after
the program has finished.
A common example of this level
assessment is to devise a pretest,
post-test, and demonstrate any
change in learning before and after
the program.
This can be done immediately or
within a short period (3-6 months)

after completion of the program. The
usual formats are multiple-choice
questions, case studies (written
or videotaped), and/or objective
structured clinical examination OSCE
with use of manikins.
At this level, was the participant
asked to commit to change
his behavior according to the
recommendations of the program?
Level Four: Transfer
Assesses transfer of knowledge,
skills and behavior that has been
offered in the training program to
actual real life (performance). This
assessment will depend on the
objectives of the training program
as well. For example, we will be
interested in finding what proportion
of the participants is consistently
compliant with the recommendations.
Thus, this level in effect assesses the
strength of the program.
The tools for assessment include
observations, chart reviews, incident
reports of medical errors, interview
with nurses on the patient safety
measures pre and post surgical
interventions, as well as survey of
patients who had undergone surgical
interventions in that hospital, about
the measures that he/she was
aware of pre and post interventions
(explanation of the medications,
surgical interventions, possible
complications, etc).
Timing of the assessment can be
done six weeks to six months after
the end of the program.
A periodic follow up assessment
would help to asses if the program
still has its effect.
Although self-reported, surveying
of clinicians about improvements
in their abilities and use of specific
recommendations related to the
prevention of medical errors, might
be utilized as supportive data.
Level Five: Results
Assesses the ultimate result of the
program; example is increase in
the number of errors self reported
by certain proportion, impact of the
program in reducing the cost of
hospitalization by a certain proportion
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(say 30%), decreased in proportion
of post-operative complications (e.g.
bleeding, wound infection, or deep
vein thrombosis).
Commonly used tools are auditing,
chart reviews, and surveys.
This level is the most accepted
document of the program’s real
worthiness. Change in organizational
systems in the hospital might be
related to decrease in medical
errors, but that would depend on the
objective of the training program. I
would believe the change in hospital
system is necessary with the use
of technology (e.g. electronic filing
system.) will be needed to be done
at the same time with involvement of
other people with different objectives.
Part of this level is to assess change
in medical error-related morbidity and
mortality in the surgical department
and the hospital. The usual tools are
surveys, chart reviews.
Cost of the training program:
No program would be properly
evaluated if the cost of it was not part
of the process. The stakeholders are
interested to know to what degree did
this program safe money, improved
quality of patients and community.
An example is do the program’s cost
outweigh its benefits? If yes, the
program needs to bee changed or
cancelled.
Strategies for Data Collection:
At this stage in designing our
evaluation, I think about the program
activities, possible sources of
information (e.g. clinicians, patients,
and administrative staff) about how
well these activities are working, and
different ways to collect information
from each of these sources, and at
different levels.
There are four basic ways to collect
evaluation data. Chart review,
observations, interviews, and
surveys. Using a combination of
these methods will help us to check
our findings. Data analyses should
contain quantitative and qualitative
information.
Defining the evaluator’s role:
The evaluator(s), having been
appointed, must reflect on his/her
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role in the evaluation. It is at this
point that the evaluator decides
where, and to whom, his/her
responsibility lies, and on the values
he/she requires to make explicit.
The ethics of evaluation:
To assist evaluators a number
of organizations including the
Joint Committee on Standards for
Educational Evaluation (1994); the
American Evaluation Association; the
Canadian Evaluation Society and the
Australian Evaluation Society (AMIE
1995) have issued guidance for
evaluators undertaking evaluation.
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Appendices
Appendix-1
Continuing Medical Education Evaluation Form
{CME Activity Title}
{Activity Date}
{Activity Location}
Attendee Name: ----------------------------------Attendee Address ---------------------------------(Certificate of Attendance will be mailed to address indicated.)
Affiliation : (Circle One) Physician Non-Physician

Was the activity commercially biased? YES { } NO { }
Would you attend a similar conference next year? YES { ) NO { }
Additional comments or suggestions for future topics: --------------------
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Appendix-2
(Letter)
Date: / / 2013
Commitment to change
By attending this CME program, you are committed to change your practice toward patient safety
measures before, during and after the surgical intervention.
Your Name (Optional):
Your work address:
Signature
Appendix-3
Pathman-PRECEED model for Knowledge translation
Perspective of target (policy maker, consumer, or clinician)

*Perspective of healthcare or educational system. Source: Dave Davis. The case for knowledge translation:
shortening the journey from evidence to effect. BMJ, 2003 July 5, 327 (7405). 33- 34
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Appendix-4
Prevention of Medical Errors in Surgery : (Post-test)
--------------------------------------------------------------1- Mistakes happen where?
a) in hospitals
b) in outpatient clinics
c) in nursing homes
d) all of the above
----------------------------------------------------------------2- ADE Stands for what?
a) adverse drug event
b) addition error
c) advanced directive exception
d) none of the above
----------------------------------------------------------------3- What is the first requirement for correct and effective treatment?
a) an accurate diagnosis
b) collecting the payment
c) informed consent
d) none of the above
------------------------------------------------------------------4- What are the most frequently reported types of medication errors?
a) omission errors
b) improper dose/quantity errors
c) unauthorized drug errors
d) all of the above
-------------------------------------------------------------------5- The primary contributing factor/s to medication errors are?
a) distractions
b) workload increases
c) both a and b
d) none of the above
---------------------------------------------------------------------6- What medications are most often associated with errors?
a) insulin
b) heparin
c) warfarin
d) all of the above
---------------------------------------------------------------------7- Which patients are most vulnerable to the effects of medical errors?
a) the very young
b) the very old
c) both a and b
d) none of the above
-----------------------------------------------------------------------8- Which of the following are risk factors for falls?
a) age 65 or over
b) history of falling
c) impaired mobility or difficulty waking
d) all of the above
------------------------------------------------------------------------9- The goal of a Root Cause Analysis is to find out
a) What Happened?
b) Why did it happen?
c) What do you do to prevent it from happening again?
d) All of the above
--------------------------------------------------------------------------10- Making the patient and the family part of the health care team is an important strategy in improving patient safety and reducing
medical errors?
* True
* False
--------------------------------------------------------------------------11- Research shows that patients who are more involved with their care tend to get better results?
* True
* False

---------------------------------------------------------------------------
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Causative micro-organisms of urinary tract infections and
their antibiotic susceptibility in children
Introduction

Riyad Mutair
Basim Al-Momany
Hussein Al Said
Royal Medical Services,
Amman, Jordan
Correspondence:
Riyad Mutair
Amman, Jordan
Tel: 0795777798
Email: drmutair@yahoo.com

Abstract
Aim: To highlight the main etiological agents of urinary tract
infection and their antibiotic susceptibility in children, for selecting
the most appropriate antibiotic
for rapid initiation of an effective
empirical treatment.
Method: This a retrospective study
conducted at Princes Aisha Medical center - East of Amman/Jordan
during the period from January
2010 to January 2012. All documented positive urine cultures
from child patients were reviewed.
The bacterial isolates and their
susceptibility to antibiotic were
analyzed.
Results: There were 159 documented positive urine culture;
87.42 %( 139) of them were from
female patients. E. coli isolates
presented in 82.4 %( 131) of
the cultures, while Proteus and
klebsiella isolates presented in
11.3 %( 18), and 6.3 %( 11) of the
cultures respectively. Bacterial
Isolates from female patients were
E. coli (82.73%), Proteus (10.79%)
and Klebsiella (6.47%). Bacterial
isolates from male patients were
E. coli (80%), Proteus (15%),
and Klebsiella (5%). The lowest
antibiotic resistance shown
54

by E. Coli was for the injectable
antibiotic Ceftriaxon(10.7%),
and Gentamicin(14.6%) , while
it showed highest resistance to
Amikiacin injection(83.2%). 86.1%
of uropathogens isolated (E. Coli ,
Proteus,and Klebsiella) were
sensitive to Ceftriaxon (86.1%),
and 82.3% were sensitive to
Gentamicine. The highest resistance to oral antibiotic shown by
E. coli was for Co-Trimoxazol
(88.5%), Cephelexin (87.8%),
Ampicillin (58.02%), and Nalidixic
acid (56.5%). The lowest resistance to oral antibiotic was for
Cefixim (41.98%) and
Nitrofurantoin (25.98%).

Urinary tract infection is a common
bacterial disease, and often contributes
to a frequent cause of morbidity in
out-patients as well as hospitalizedpatients (1). Under the age of 1 year,
the incidence of UTI in boys is higher
than in girls (2); however, it decreases
in boys after infancy to be more
predominant in girls (3-5%) (3, 4). The
cumulative incidence of symptomatic
UTI in children younger than 6 years of
age is 6.6% for girls and 1.8% for boys
(5). A documentation of UTI in children
must depend on a precise diagnosis,
because it mandates performing
many steps for the management of
patients regarding their gender and
age. These include using different
types of antibiotics for the treatment
and prophylaxis from UTI with their
possible side effects, and also includes
the radiological investigations which
may be needed like MCU with its
high radiation exposure, and possible
traumatic effects. Culture of the
urine remains the gold standard for
diagnosing UTI (6, 7). Supra-pubic
specimen for culture remains the
proper way for urine collection(8) ,
while mid-stream clean catch sample
of urine is commonly used as children
get older and toilet trained (9,10).
The appropriate treatment of UTI has
been controversial and has become
more complex with the emergence
of resistance to commonly used
antibiotics. Our retrospective study was
conducted to highlight the common
causative micro-organisms of UTI
and their antibiotic sensitivity patterns
for starting early effective empirical
treatment.

Conclusion: Escherichia- Coli
remains the commonest microorganism causing urinary tract
infection in children. Injectable
Ceftriaxon and Gentamicin folMethod
lowed by the oral Nitrofurantoin
This a retrospective study conducted at
and Cefixim were the first line for
empirical treatment of urinary tract Princes Aisha Medical center - East of
Amman, Jordan during the period from
infections in our location.
January 2010 to January 2012. This
center offers medical services for a
Key words: UTI, antibiotic
large group of people with low income
susceptibility bacterial isolates
in this crowded area. All documented
positive urine cultures from child
patients were reviewed. The bacterial
isolates and their susceptibility to
antibiotics were analyzed.
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Results

There were 159 documented positive urine culture, 87.42 % ( 139) of them were from female patients. E. coli isolates
presented in 82.4 % (131) of the cultures, while Proteus and klebsiella isolates presented in 11.3 % (18), and 6.3 %
(11) of the cultures respectively. Bacterial Isolates from female patients were E. coli (82.73%), Proteus (10.79%) and
Klebsiella (6.47%) (Table 1). Bacterial isolates from male patients were E. coli (80%), Proteus (15%), and Klebsiella
(5%). The lowest antibiotic resistance shown by E. Coli was for the injectable antibiotic Ceftriaxon (10.7%), and
Gentamicin (14.6%) , while it showed the highest resistance to Amikiacin injection (83.2%). 86.1% of uropathogens
isolated (E. Coli, Proteus and Klebsiella) were sensitive to Ceftriaxon (86.1%), and 82.3% were sensitive to
Gentamicine (Tables 2, 3). The highest resistance to oral antibiotic showed by E. coli was for Co-Trimoxazol (88.5%),
Cephelexin (87.8%), Ampicillin (58.02%), and Nalidixic acid (56.5%). The lowest resistance to oral antibiotic was for
Cefixim (41.98%) and Nitrofurantoin (25.98%).

Table 1: Sex distribution of bacterial isolates from urine cultures

Table 2: Antibiotic sensitivity of E.Coli isolates

Table 3: Antibiotic sensitivity of Proteus and Klebsiella sensitivity
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Discussion

Urinary tract infections (UTIs)
remain the most common bacterial
infection in childhood(11). Without
timely treatment, renal scarring can
occur(12) , which is likely to affect
approximately 5-15% of young
children with a UTI(13, 14, 15, 16).
The American Academy of Pediatrics
recommends that young children
with culture proven UTI be treated
with parenteral or oral antibiotics,
depending on the clinical status
(17). As Clinical experience has
indicated the presence of numerous
cases of antibiotic resistance to
common antibiotics by uropathogens
in both developed and developing
countries(18) , then documentation
of the pattern of infection and
antimicrobial sensitivities by urine
culture is critical to rational use
of antibiotics in any geographical
location. In our study, 87.42% of
the documented positive urine
cultures were from female children.
Invariably, Escherichia coli (E. coli)
has been found as a most common
uropathogen in a number of reports
worldwide(19,20,21). It is responsible
for over 80% of pediatric UTI(22),as
well as the causative organism in
82.4% of our patients. It is nearly of
equal incidence in causing UTI in
both male and female children which
was 80% and 82.7% respectively.
As in other studies(23), Proteus
isolates followed by klebsiella
isolates were found to be the
commonest bacteria after E. coli in
causing UTI. Proteus is a common
pathogen in males(24); this was
consistent with our finding that 15%
of Proteus isolates were from boys
and 10.8% from girls. Regarding
klebsiella, the isolates were nearly
with equal frequency in both sexes.
As E. coli was the commonest cause
of UTI in our patients, and as many
previous reports have shown that
several countries experienced rising
resistance for antibiotics particularly
the resistance of E. coli to betalactam antibiotic, so studying the
pattern of culture sensitivity to these
bacteria is of great importance in
determining the suitable antibiotic
for effective treatment. In our study,
the lowest antibiotic resistance
shown by E. Coli was for Ceftriaxon
(10.7%) and Gentamicin (14.6%)
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(Figure 2). Similar to our results,
Ipek IO, et-al showed that resistance
to ceftriaxon and Gentamicin were
seen in 10.7% and 12.6% of the
isolates, respectively. Overall,
86.1% of uropathogens isolated
(E. Coli, Proteus , Klebsiella) in our
study, were sensitive to Ceftriaxon,
while 82.3% of them were sensitive
to Gentamicin.The susceptibility
exhibited by these bacteria to
the mentioned two drugs may be
explained by the fact that these drugs
were not the first line of treatment to
use unless there is severe illness,
or no oral antibiotic choice revealed
by culture sensitivity to be used.
Furthermore their use mandates
hospitalization and monitoring
renal function as during Gentamicin
usage. Regarding oral antibiotics,
E .Coli showed highest resistant to
Co-trimoxazol (88.5%), cephalexin
(87.8%), Ampicillin (58.02%),
Nalidixic acid (56.5%) and cefixim
(41.98%). This may be due to the
common use of these antibiotics by
the patients as prescribed by primary
medical centers, or to the easy
access to these antibiotics by many
parents who believed in their use
for recurrent upper respiratory tract
infections, and also of Co-trimoxazol
usage for acute gastroenteritis.
Resistance to Nitrofurantoin was
detected in 26.1% of E. Coli isolates.
This may be due to the limitation
of the usage of this drug due to
unavailability of syrup form of the
drug at our location for small children
who cannot ingest the tablet form
and to the gastric upsets seen in
some patients. Based on the results
of our study and many studies
which were discussed regarding this
field(25,26,27,28), it was concluded
that E. coli was the most common
bacterium isolated from urinary tract
infection in children, while there were
considerable variations between
our results and that of these studies
regarding the susceptibility exhibited
by this bacteria to the antibiotics
(injectable or oral antibiotic) in
common use for treatment of UTI in
children; furthermore the variability of
the results was also noted between
these studies which were conducted
at different geographical areas .

In conclusion, the choice of an
antibiotic for early effective empirical
treatment of urinary tract infection in
children should be based on knowing
the uropathogenic profile and their
culture sensitivity to antibiotics in that
area.
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SD= Standard deviation; Range (Minimum, Maximum); K.D.= Kuwaiti Dinar ~ US $ 3.30
Frequencies may not add to the total number of employees due to missings.
p-values were generated using: aPearson Chi-square test, b t-test, cMann-Whitney U test.
Table 1: Socio-demographic characteristics as were self-reported by the participating oil employees (Part A)
(Table 1, Part B continues on next page)
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