
Anemic 
(N=31)
n (%)

OCP - oral contraceptive pill, ANC - antenatal care, 
OR - odds ratio, CI - confidence interval

Table 1  - Risk factors for anemia during pregnancy in anemic
versus non-anemic subjects. 

Characteristics

Primigravidae
Yes
No

Abortion
Yes
No

Not using OCP
Yes
No

Lack of ANC
Yes
No

Not using tonics
Yes
No

Pica
Yes
No

History of Malaria
Yes
No

Not using bed nets
Yes
No

History of
schistosomiasis

Yes
No

Spleen
Yes
No

Twins
Yes
No

 OR

 1.04

  0.76

  1.38

1.3

1.4

2.6

  0.81

2.1

1.7

1.7

   6
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nemia adversely affects pregnancy and its
outcome.1,2 Many risk factors for anemia have

been identified in pregnancy.3 Although, it is known
that around 40% of the women presenting to the
labor room in Central Sudan are probably anemic,4

there are no published data regarding anemia, its
epidemiology and the risk factors during pregnancy
in Sudan. 

We performed a community-based study to
estimate the incidence, timing and the risk factors
for anemia during pregnancy in a population of
Sudanese women in the Eastern Sudan. Pregnant
women in Alhara Aloula and Al-Thaniya (New
Halfa sugar factory) were approached to participate
in the study in August 2003. After a verbal consent,
a fixed questionnaire containing sociodemographic
characters, obstetrical history, as well as the known
risk factors of anemia was filled, including history
of abortion, lack of antenatal care (ANC), iron
supplementation, use of oral contraceptive pills
(OCP), bed net use, history of malaria, history of
schistosomiasis, and pica. All patients were
examined clinically, to detect signs of anemia if
present and the mid upper arm circumference
(MUAC) was measured. Spleen was palpated and
the gestational age was confirmed by ultrasound in
cases of discrepancy. Hemoglobin (Hb) was
estimated by colorimeter (WPA, United Kingdom)
and blood films for malaria were prepared using
Giemsa stain. A well trained technician who was
blinded to the women’s data carried out the
laboratory investigations. Data was entered in a
microcomputer using SPSS for windows. The
students t-test, compared the mean ± standard
deviation (SD) of the age, gestational age, MUAC
and Hb. The odds ratio were calculated for the risk
factors. a p≤0.05 and odds ratio >1 were considered
significant.

One hundred and nineteen pregnant women at the
mean ± SD gestational age of 26.2 ± 7.6 weeks were
enrolled in the study.  Thirty-one (26.1%) were
anemic (Hb < 9.5 g/dl) and 1/31 (3.2%) was
severely anemic (Hb=5.6 g/dl); of these anemic

A

Brief Communication

women, 1/31 (3.2%) was in her first trimester, 10/31
(32.3%) in the second trimester and 20/31 (64.5%)
were in the third trimester.

The mean age, parity, gestational age and MUAC
were not significantly different between the anemic
and non-anemic women. Primigravidae, lack of
ANC, lack of tonics, not using OCP or bed nets,
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   (1.1)
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Non-anemic
(N=88)
n   (%)

 22 
66 

 21 
67

   7 
81

41
47

43
45

21
67

50
38

40
48

 5
83

 5
83

  1
87

95%  CI
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November 2003, from another major institution in
Oman. 

The audit was carried out at the neonatal
intensive care unit (NICU) of the Royal Hospital in
Muscat, one of the main tertiary centers of the
country. The records of all preterm infants with
gestational age of 26 weeks, were extracted from the
computerized database and reviewed for the
outcome. Survival was defined as alive at discharge
from the NICU.3

Gestational assessment of the infants was based
on maternal history, counting days from the last
menstrual period, antenatal ultrasound and postnatal
Dubowitz’s score. A total of 29 premature 26 week
infants were admitted during the study for a period
of 35 months, (January 2000 to November 2003)
giving a figure of 0.82 admissions per month. This
reflected an increasing number of admissions in the
recent years, as compared to the previously reported
figures of 0.32/month and 0.45/month.1,2 The
survival rate in the present cohort was noted to be
76%, 22 survived out of 29 infants (Table 1).

We noted a continued improvement in the
survival pattern among extreme premature Omani
infants, which is comparable to reported statistics
from Australia, the United States of America and
the United Kingdom.3-7 The improving survival
statistic is reflective of the better care provided to
these infants. We hope that this trend will further
improve, and we will be able to achieve an even
better statistics than the western world.
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pica, history of schistosomiasis, twins and
spleenomegaly were associated with anemia.
History of abortion and history of malaria were not
associated with anemia in this study (Table 1). 
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 previous report has shown a survival rate of
44% among 26 week preterm infants in Oman.1

The study included infants born during the period of
November 1991 to February 1998. A follow up
study during the period of March 1998 to December
1999 from the same institution, has shown further
improvement in the survival rates.2 The better
outcome was attributed to the better care and use of
liberal policies regarding early intervention in these
extreme premature infants. This is a report on the
survival pattern among the premature 26 week
gestational age infants during January 2000 to

       
 1120     Saudi Med J 2004; Vol. 25 (8) www.smj.org.sa    

A

Table 1  - Summary of survival statistics among 26 week preterm
infants in Oman. 

Study period

November 1991 to
February 1998
(76 months)1

March 1998 to
December 1999
(22 months)2

January 2000 to
November 2003
(35 months)*

Total
admissions

25 (0.32/month)

10 (0.45/month)

29 (0.82/month)

Total
survived

11

8

22

Survival 
rate %

44

80

76

* present study

Changing survival statistics among extreme premature infants in Oman



outcome. A questionnaire on the knowledge and
the practical management of PAD was distributed to
100 FM and ER physicians working at King
Abdul-Aziz Medical City in Riyadh, Kingdom of
Saudi Arabia. It contained 25 single and multiple
answer questions, and included one item for
suggestions. Nine questions on personal information
and clinical experience involved years of
experience, place of work such as ER or primary
care clinic, number of patients per week, and
average consultation time. Sixteen questions
involved definition, prevalence, risk factors and
signs and symptoms of PAD, definition and
treatment of intermittent claudication, definition,
technique and interpretation of ankle brachial index
(ABI), management of patients with absent leg
pulses with or without ulcers and evaluation of
vascular system in patients with diagnosis of PAD.
The final 3 questions were suggestions to improve
the awareness and hence, the outcome of PAD.  Out
of the 100 questionnaires distributed, 63 responded
(55 FM physicians and 8 ER physicians). Mean age
was 40 years, 39 (63%) were male, 71% have post
graduate qualification, 34 (54%) > 10 years
experience, 7 (11%) had some vascular surgery
experience, 53 (84%) take 5-10 minutes for
consultation, 44% believed that PAD is either
uncommon or rare, 42% see > 200 patients per week
and the majority, 56 (89%) knew the definition of
intermittent claudication. Although, 97%
theoretically will refer leg pain and absent pedal
pulses to the vascular clinic, only 52% will carry out
vascular exam on patients with risk factors of PAD.
The majority knew the risk factors and signs and
symptoms of PAD, 33% did not know the definition
of ABI, and 59% did not know where it is carried
out. Only 30% will carry out ABI for patients with
PAD, 59% will manage PAD by controlling risk
factors, 36% did not know how to treat PAD and
72% thought that PAD is under diagnosed. The
majority suggested courses, workshops, and lectures
to increase the awareness of PAD. 

With the aging population around the world, the
prevalence of PAD is increasing.3  It is common in
both men and women and increases in prevalence
with age, such that at least 12% of adults aged 65 or
older will have significant disease diagnosed by
non-invasive tests without classic intermittent
claudication.3 Although much research has
concentrated on the coronary and cerebral forms of
atherosclerosis disease, PAD has received little
attention from epidemiologists.  Management was
also affected by this conception, although
atherosclerosis risk factors are prevalent in PAD
patients, those patients receive less intensive
treatment of hyperlipidemia and hypertension than
patients with coronary artery disease. Subjects with
symptoms of PAD appear to have the same
increased risk of cardiovascular events and death
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therosclerosis is a common disease, which
affects all arterial beds in the body. Myocardial

infarction and cerebral vascular accidents are the
most common causes of death recognized all over
the world. Peripheral arterial disease (PAD)
encompasses those entities that result in arterial
occlusions in vessels other than those of the
coronary and intracranial vascular beds.1 The
prevalence of PAD is, however, less recognized
than myocardial infarction and stroke.  Studies have
shown that it is common, affecting 8-12 million
individuals in the United States of America (USA)
and is associated with significant mortality and
morbidity.2  In the Arab world, there is a
misconception that PAD is uncommon and it
commonly affects the western population. This
misconception leads to the unawareness of
presentation of the disease, delayed diagnosis and
management with the high prevalence of
amputation, affecting the quality of life and even
leading to death. 

In this survey, we wanted to evaluate the effect
of the awareness of PAD among the front line
physicians, family medicine (FM) and emergency
room (ER) physicians on its prevalence and

A

       
        www.smj.org.sa Saudi Med J 2004; Vol. 25 (8)   1121

Does physician’s awareness of peripheral arterial disease affect its prevalence and outcome 



Postoperative wound infection in
surgical procedures 

Ahmed M. Al-Hashemy, FACHARTZ,
Mohamed I. Seleem, FRCS, MD,
Zaka-Allah A. Khan, FRCS, PhD,

Seif M. Nowry, MBBS, FRCS.

wound is defined as a break in an epithelial
surface which may be surgical or accidental.

Burns, ulceration and pressure sores have been
excluded in this definition, but drain sites should be
included.1 Infection is the most common form of
postoperative morbidity and a major cause of
mortality in all surgical specialties. Wound infection
is a well recognized complication of the surgical
treatment and sometimes places a high burden on
hospital resources. However, advances in theatre
design and practice, surgical techniques, antibiotic
prophylaxis and wound care have served to reduce
the reported incidence in a recent series in different
surgical specialties. Consequently, a detailed
evaluation was carried out to establish the true
incidence of wound infection in different specialties
in the surgical procedures, to identify any
shortcomings in current practice, recommend ways
of eliminating these and finally to re-audit and
quantify any improvement.

A retrospective review of all positive wound
cultures from the Microbiology Department were
taken for a period of 6 months, from December
1996 to May 1997. The 3 major specialties of the
surgical directorate general surgery, urology and
orthopedics were included in the study. Only 12 true
postoperative wound infections were detected.
Operative records show the total number of
operations performed in the same period was 1331,
of these, 866 were open procedures.  Revised and
implemented guidelines were designed to reduce the
incidence of infection;  1.  Documentation.  It is
strongly recommended that both doctors and nurses
document very clearly in the patient’s notes and
properly fill out the microbiology form for future
reference. 2. Theatre layout.  a) Temperature and air
control should be regulated properly; b) it is
recommended that any new staff joining the theater,
be first introduced to the head nurse, who will then
undertake the responsibility for the training, and c)
minimize the movement, avoid moving in and out of
the theatre during surgery. 3. Instruments must be
covered until positioned on the table. 4. Wards. a)
Hibiscrub hand wash should be available in every
patient room for the nurses and the surgeon; b)
shaving should be carried out on operative table
prior to surgery; and c) patient for laparoscopic

found in claudicants. Not only is PAD common in
the west, Professor Al Zaharanni in 1997, by
looking at the prevalence of PAD in a defined
population of elderly high-risk Saudi patients, found
that in contrast to the general impression that PAD
is an uncommon disease, he found a significant
prevalence rate of PAD in elderly high risk
patients.4 The non-recognition of PAD among
family physicians is documented in many studies in
the USA and Europe.5 The majority of FM and ER
physicians are aware and believe that myocardial
infarction and stroke are common and have a high
index of suspicion to diagnose and have good
knowledge to treatment. Unfortunately, this is not
true for PAD, with an average knowledge of the
disease and a false belief that it is uncommon, the
majority do not carry out a vascular assessment and
do not identify PAD as one of the diagnoses. Lack
of awareness is a patient factor too. In our part of
the world, due to lack of education, people believe
that leg pain with walking is a normal process of
aging, therefore, there is no need to complain or
visit a physician. This lack of awareness from
patients and front line physicians will lead to the
delay in PAD presentation to the specialist, where
limb saving measures are too late and amputation is
the only treatment to save the life of the patient. The
under diagnosis of PAD will lead to late
intervention to prevent the occurrence of the
associated myocardial infarction and stroke, with its
high mortality and morbidity and long term poor
quality of life.
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infection, 1. prophylaxis antibiotics, 2. prolonged
preoperative hospital stay, 3. trauma, and 4.
outbreaks of nosocomial surgical wound infection.
However, in our surgical practice, antibiotics
prophylaxis is used routinely according to the
wound categories and the international
recommendation. The postoperative wound
infections were classified according to the National
Research Council into 4 categories, clean,
potentially infected, infected and dirty.2 Greenall et
al,3 reported the incidence of the wound infection in
these categories at 1%, 8%, 19% and 46%
respectively. A similar study in the Kingdom of
Saudi Arabia recorded an overall rate of infection at
9% and the rate of wound infection in the 4
categories were 9.5%, 6%, 21% and 71%.4   In our
study, the overall rate of infection was 1.38% and
the rate of wound infection in the 4 categories were
0.83%, 2%, 3.3% and 16.6%, while in the re-audit,
the overall infection rate was 0.36% and the rate of
wound infection in the 4 categories were 0.07%,
1%,  0% and 6.6%.  Our study showed a low rate of
postoperative wound infection in comparison to
international figures and the re-evaluation proved
that even lower infection rates can be attained.
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surgery should have a Betadine soaked swab in
his/her umbilicus, the night before surgery 5.
Infection control. Antibiograms should be
distributed to all clinicians every 3 to 4 months.

A subsequent audit between November 1999 to
April 2000 was made to evaluate the new policy.
The initial audit showed only 12 postoperative
wound infections. There were 9 (1.79%) in general
surgery, one (0.78%) in urology and 2 (0.84%) in
orthopedics. The operating time in the 3 specialties
ranged from 15-150 minutes. There were 5 cases in
category I (clean operation), 4 cases in category II
(potentially infected operation), 2 in category III
(infected operation), and one in category IV (dirty
operation) (Table 1). The microbiology indicated  5
cases with Escherichia Coli, 3 cases with
Staphylococcus aureus, 2 cases with  Enterococcus
faecalis and one case each of Providencia and
Citrobacter infection. The treatment regime for the
above infections were also identified. Three patients
were treated with simple dressings, 4 patients
needed antibiotics and dressings, one patient
required incision and drainage of the collection, one
had a laparotomy and irrigation, 2 patients required
debridement and surgical toilet and in one patient
the treatment was unspecified. Re-audit following
strict implementation of the new guidelines, showed
the incidence of wound infection to be 6 patients
(0.64%) in general surgery, 0% in urology and one
patient (0.16%) in orthopedics.

In order to minimize postoperative surgical
wound infection, it is important to create and
maintain a safe working environment and monitor
patient risk factors. There are 4 factors which may
affect the organisms, causing surgical wound
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wound infection
n

1
4
0
2

7

n

 5
 4
 2
 1

12

(%)

     
     (0.83)
     (2)
     (3.3)
   (16.6)

(1.38)

Operation
 category

I
II
III
IV

Total

Table 1 - The incidence of wound infection in relation to operation
category before and after introduction of revised
guidelines. 

n of
operations

600
200
  60
   6

866

n of
operations

1371
 400
 100
   30

1901

(%)

     
    (0.07)
    (1)
    (0)
    (6.6)

 (0.36)

wound infection
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absorption several days after initiation; whereas,
with intermittent supplementation the level of
absorption would remain much higher. Mucosal
block theory proposes that mucosal ferritin
functions more as a repository for iron that is not
rapidly transferred to the circulation, thus it prevents
rapid absorption rather than true block in iro
absorption.  Inhibitory effect of prior iron is due to
reduction in postabsorptive rise in iron
concentration due to previously fed iron. Daily iron
supplementation induces severe diarrhea possibly
due to direct irritation of gastric or duodenal
mucosa, alteration in gastric or intestinal motility or
rapid entry of iron to portal or systemic circulation.
The frequency of these symptoms correlates with
the concentration of ionized iron in the intestinal
lumen and the amount of absorbed iron, as addition
of ascorbic acid, which is a strong enhancer of iron
absorption, aggravates symptom.3 Therefore, the
compliance of iron is influenced by side effects,

Daily iron supplementation versus
intermittent dose 

Anila Jaleel, MBBS, PhD.
Mohamad A. UrRahman, PhD, DSc.

ron deficiency anemia is a major nutritional and
public health problem in the developing

countries.  In South East Asia the prevalence among
these population groups is estimated to be between
50-70%. It affects large fraction of important
physiological groups such as children, menstruating
and pregnant women.1,2 Iron deficiency anemia is
treated traditionally by iron supplementation given
daily.  Many debates have been reported on
intermittent therapy of iron versus daily
supplementation. It was hypothesized that the
administration of oral iron impairs the absorption of
subsequent iron dose and would lead to reduced
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Table 1  - Comparison of hemoglobin (Hb), iron, total iron binding capacity and ferritin in reproductive women, postmenopausal women and
male subjects before and after supplementation.  The values are expressed as mean and standard error of mean. 

Female subjects Male subjects

Reproductive group 
age=15-45

Postmenopausal stage
age=46-65

age=25-55

Daily
n=10

  10.10+0.61

    4.90+0.22

       97+0.45

       17+2.07

11.80*+0.13

10.70*+0.67

       57+5.92

     69*±4.49

Weekly
single
 dose
n=10

10.40+0.10

  7.40+1.51

     94+1.40

16.30+1.02

10.60+0.70

  7.90+0.54

     93+1.15

     18+0.99

Weekly
double
 dose 
n=10

    10.20+0.16

      6.90+0.51

    94.80+1.34

    15.50+1.46

                
 11.50*+0.19

14.40* +1.05

60.10*+2.20

     26*+2.45

Daily
n=10

          

     9.80+0.16

     6.30+0.32

        93+1.78

 23.60+1.5

11.60*+0.25

    17*+0.92

  59.70+1.02

108.30*+10.38

Weekly
single
 dose
n=10

  10+0.16

7.40+0.32

     79+10.30

   22+1.46

   10+0.13

7.90+0.35

   77+3.15

   24+1.53

Weekly 
double 
dose 
n=10

        10+0.10

      7.30+0.38

    87.20+1.18

         24+1.05

  12.60*+0.16

  13.50*+0.38

  37.40*+0.96

102.40*+4.99

Daily
n=10

          10+0.16

           9+0.73

    84.60+1.18

    25.60+1.31

      13*+0.22

  16.95*+0.98

  51.33*+3.51

104.70*+6.39

Weekly
single
 dose
n=10

      9.80+0.19

      7.50+0.38

    83.80+0.96

9.80+6

10.40*+0.22

    8.10+0.41

  81.50+0.76

  33.90+1.91

Weekly
double
 dose 
n=10

  10.20+0.40

    7.80+1.50

  84.40+4.50

24.60+3.3

12.30*+0.90

     15*+2.70

54.40*+3.40

58.10*+1.37

Supplementation

Pre-suppl.
Hb (g%)

Serum iron
(µmol/l)

TIBC (µmol/l)

Serum ferritin
(ng/ml)

Post- suppl.
Hb (g%)

Serum iron
(µmol/l)

Serum TIBC
(µmol/l)

Serum ferritin
(ng/ml) 

*significant compared with pre-supplementation data (p<0.001), TIBC - total iron binding capacity, 
Pre-suppl. - pre-supplementations, Post-suppl. - post-supplementation.
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found that Hb, MCV, MCH, serum iron and serum
ferritin increase significantly and serum TIBC
decreases significantly in reproductive group of
women, males and postmenopausal women when
given iron supplements on daily and double dose
weekly (Table 1). There was no significant rise in all
these parameters in subjects receiving iron therapy
as single dose (ferrous sulfate 300 mg) as shown in
(Table 1). This is in accordance to study by Shobha
and Sharda,4 which verifies that an iron supplement
given twice weekly resulted in iron status
comparable with that after daily supplement. In
another study by Gilgen and Mascie-Taylor,5
anemic Bangladeshi women responded well to daily
as well as weekly supplementation.   Similar studies
are carried out in China and Indonesia as well,
which proves that with twice weekly dosing, the
level of absorption decreases rapidly after a few
days.

It is concluded, that iron supplementation given
on weekly basis such as double dose (ferrous sulfate
600mg) as compared to 300 mg ferrous sulfate, gave
similar results as that of subjects receiving
supplementation (ferrous sulfate 300 mg) on daily
basis. Ferritin stores on the subjects receiving daily
supplementation were more as compared to those
receiving double doses weekly. Weekly
supplementation prevented excessive accumulation
of iron in the tissues and is as beneficial as daily
supplementation and also reduces side effects such
as diarrhea or constipation due to intake of iron.
Weekly double dose supplementation can be used as
a  preventive strategy to control iron deficiency
anemia especially in reproductive age group of
women, who have to undergo stress of pregnancy
and delivery.
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which are dose related. If the supplements of iron
are taken once or twice weekly, the patient will
experience less symptoms as well as they will invest
less money on supplementation, which can result in
improving the compliance of the patients to iron
intake. Moreover, adverse interactive effect of large
amounts of iron on absorption of other
micronutrients would be reduced. Large dose of iron
produces oxy free radicals that can cause deleterious
effects resulting in serious chronic disease.3

This study included 90 apparently healthy
individuals.  These subjects were selected from
nearby communities. They were divided into 3
groups of 30 subjects each. First group comprised of
male subjects of age between 25-45 years, second
group was of postmenopausal women of age
between 46-65 years and third group of reproductive
age group that is between 15-45 years. Those
individuals suffering from chronic illness, diarrhea,
pregnant and lactating mothers were excluded from
the study. Each group was further divided into 3
subgroups of 10 male subjects, 10 postmenopausal
and 10 women of reproductive age groups. The first
subgroup was given iron supplements (ferrous
sulfate 300 mg) daily. The second subgroup
received supplementation (ferrous sulfate 300 mg)
on weekly basis that is 6 times for 36 days and third
subgroup received iron supplements in double dose
(ferrous sulfate 600 mg) on weekly basis that is 6
times for 36 days. Procedure was explained to the
subjects and they signed informed consent. Blood
samples were collected by aseptic technique in 2
separate tubes for hematological determination and
serum estimations.  Blood samples from each
subject were analysed for hemoglobin, mean
corpuscular volume (MCV), and mean corpuscular
hemoglobin (MCH) on sysmex pre-supplemental
and post-supplemental. Serum iron and total
iron-binding capacity (TIBC) was carried out on
Clinicon 4010 and serum ferritin on enzyme-linked
immunosorbent assay (ELISA) both
pre-supplementally and post-supplementally. The
results obtained were calculated statistically by
estimating mean and standard error of mean was
(SEM). Paired t-test was then applied and p-value
obtained. Hemoglobin (Hb), serum iron, serum
ferritin, MCV and MCH were less than their normal
range pre-supplementally indicating iron deficiency.
Hemoglobin, serum iron and serum ferritin levels
increased significantly and TIBC levels decreased
significantly in groups receiving iron supplements
daily and double dose weekly (Table 1). mean
corpuscular volume and MCH also increased in
daily and double dose weekly groups in
reproductive, male and postmenopausal women. As
in reproductive age group, MCV increased to 84.4
and 85.6 µm3  (pre-supplemental values are 77.30
and 76.40) and MCH to 26.2 and 27.4 pg/dl
(pre-supplemental values are 25.30 and 24.70) in
daily and double dose weekly. In this study it was
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