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Compliance to Iron Supplemen
tation guidelines during preg
nancy among women attending 
antenatal clinics, AI Yamamah 
hospital, Riyadh, Saudi Arabia, 
2004 . 

Iron deficiency anemia is the most common nutritional disorder in the world. 
Pregnant women are at especially high risk because of significantly increased iron 
requirements. Routine use of daily irop supplements is recommended after the 
twelfth week of pregnancy. However! the major obstacle to iron supplementation 
is compliance with treatment. Very little consistent information exists on the fac
tors associated with non-compliance. We decided to conduct a study to assess 
compliance to iron supplementation and evaluate factors affecting non
compliance among a sample of pregnant women attending antenatal clinics at Al
Yamamah hospital, Riyadh, Saudi Arabia. 

A cohort (longitudinal) study was conducted among pregnant women who had 
been booked for antenatal care during their first trimester of pregnancy (before 13 
weeks) when routine booking investigations were carried out. Study participants 
were recruited into the study at or after 36 weeks of gestation. A blood sample 
was taken from each participating pregnant woman for hemoglobin estimation at 
recruitment to be compared with that done at booking. Data was collected using a 
questionnaire of two parts. The first part was filled by direct interview and in
cluded socio-<iemographic and life style characteristics. Assessment of compli
ance to iron supplementation depended only on participants' questionnaire re
sponses to their use during the second and third trimesters. The second part docu
mented hemoglobin concentration measured at booking (before 13 weeks) in ad
dition to results of blood examination done at recruitment (at or after 36 weeks). 
Anemia was considered when hemoglobin level fell below llgldl. Impact of the 
explanatory variables on non-compliance and impact of non-compliance on Hb 
level was estimated as relative risks (RR) with 95% confidence intervals. Con-
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Compliance to Iron Supplementation guidelines dur
ing pregnancy, cont .... 

(Continued from page 9) 

founding was controlled by logistic 
regression analysis. Paired t -test was 
used to compare the mean hemoglo
bin levels measured at booking and at 
recruitment into the study to measure 
the impact of compliance to iron sup
plementation. 

Three hundred and eight (308) preg
nant women between gestational 
weeks 36-42, were recruited into the 
study. Their ages ranged from 17 to 
45 years (mean 27 SDxx; 95% were 
Saudis; illiterate women constituted 
11.4%, and 27% had completed uni
versity education. Housewives consti
tuted 88.3%. 

Strict use of iron supplements dur
ing the second and third trimesters 
was reported by 153 (49.7%); 118 
(38.3%) reported partial use; and 37 
(12 .0%) used no iron. Reported 
causes of non-compliance were 
mainly side effects (40.3%) and for
getfulness (32.5%). Strict compliance 
was found to decrease with advanced 
maternal age (~35 years) and parity 
(>6), and to increase with higher edu
cational levels (intermediate school 
and above) and among those who 
reported doing some kind of physical 
exercise. These differences were sta
tistically significant. There was no 
difference between compliant and 
non-compliant women in inter
pregnancy spacing, income, work, 
chronic or acute illnesses and early 
HB level. 

At booking 29.6% were anemic, 
with mean Hb concentration of 11.6 
(SD ±1.3). At reCruitment into the 
study 33.9% were anemic, with mean 
Hb concentration of 11.4 (SD±1.3). 
The risk of becoming anemic was 
significantly associated with non
compliance to iron supplementation 
(Crude RR 2.4, 95% CI 1.78-3.25, 
P<O.OOO; Adjusted RR 5.4, 95% CI 
2.37-12.41, p<0.001). By comparing 
non-compliance to strict and partial 
compliance separately, the risk of 
anemia was also highly associated 
with non-compliance. Logistic regres
sion showed that education was the 
only factor associated with lower risk 
of non-compliance (Adjusted RR 
0.71 , 95% CI 0.52- 0.96, p<O.OI). 

The paired t-test showed that Hb 
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level increased significantly among 
strictly compliant women by 0.3 gmJ 
dl (95% CI 0.085-0.514; p<O.OOI), 
and significantly decreased among 
partially compliant women by -0.36 
gmIdl (95% CI -0.629 to -0.090; 
p<0.001), and among non-compliant 
women by -1.4 gmIdl (95% CI -
1.966 to -0.917; p<O.OOI). 

- Reported by: Dr. Mona A. AlAnezi, 
Dr. Ebtihal H. Zeinul Abdin, Dr. 
Randa M Nooh (Field Epidemiology 
Training Program). 

Editorial Notes: Iron supplementa
tion is the most commonly used strat
egy to control iron deficiency in de
veloping countries.! Although this is 
an inexpensive and effective way of 

increasing hemoglobin levels, anemia 
during pregnancy is Jtill a major prob
lem in developing countries.2 Poor 
compliance is the major obstacle. 
Measuring compliance is important, 
since iron supplementation is only 
effective over relatively prolonged 
periods and pill taking may be discon
tinued long before the regimen has 
had a positive impact? 

Research on compliance has given 
conflicting and inconsistent results. 
No uniform characteristics of a non
compliant person have been identi
fied.4 In the present study, illiteracy 
had a significant association with non
compliance (p<0.01). By comparing 
strict compliance and non
compliance, strict compliance de-

(Continued on page 15) 

Table 1: Compliance status according to maternal socio-demograpbic 
&lifestyle factors: 

Explanatory variables 

Age 
<35 
>35 
Education 
University &higber 
Secondary 
Intermediate 
Primary 
Illiterate 
Family income 
<5000 
5000-10,000 
>10000 
Employment 
Employee 
House wife 
Previous pregnancies 
Primiparous 
1-3 
4-6 
>6 
No. of living children 
None 
1-3 
4-6 
>6 
Inter- pregnancy interval 
< 1 year 
1< 'years 
2- 4years 
> 4/vears 

RR 

0.51 

0.17 
0.45 
0.24 
0.57 
Ref 

2.05 
Ref 
1.56 ( 

0.43 

Ref 
1.42 
2.19 
3.64 

Ref 
2.25 
2.93 
4.52 

0.77 
0.71 
Ref 
0.51 

\ 

95%CI 

0.28-0.97 

0.06-0.50 
0.2-1.01 

0.08-0.71 
0.27-1.24 

0.96-4.37 

0.44-5.47 

0.1l-1.72 

0.42-4.83 
0.65-7.36 
1.07-12.4 

0.68-7.45 
0.86-10.0 
1.25-16.3 

0.35- 1.71 
0.31- 1.64 

0.18- 1.45 

P-value 

0.041 

<0.0001 
0.05 
0.01 
0.24 

0.06 

0.445 

0.279 

0.762 
0.188 
0.023 

0.164 
0.068 
0.028 

0.52 
0.42 

0.19 
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Effect of Health Education Advice on Saudi Hajjis, 
Hajj 1423 H (2003 G) 

The pilgrimage to Makkah (Hajj) is 
an annual congregation of more than 
2 million Muslims with different na
tionalities, languages, life styles, lev
els of education, and health status. 
The Ministry of Health (MOH) annu
ally invests a large amount of re
sources in advising the hajjis in pre
venting diseases and promoting posi
tive health. The health education pro
gram implemented by MOH during 
Hajj focuses on a number of key is
sues while using multiple methodolo
gies. Although the program targets all 
Hajjis, Saudi hajjis constitute an im
portant target group. This study was 
conducted to assess the effect of 
health education program on the 
knowledge and practices of Saudi 
hajjis in Hajj 1423, in order to provide 
information for evidence-based plan
ning of health education programs. 

A cross-sectional survey was con
ducted among Saudi Hajjis using a 
self-administered questionnaire. Sam
pling was done by using a three stage 
random cluster technique based on 
geographical mapping. The whole 
area of Mina occupied by Hajjis is 
divided into camps by the Ministry of 
Hajj, and defined camps are allocated 
to Domestic Hajjis. After obtaining 
the list of these camps, 10 such units 
were randomly selected. Each sam
pled unit was divided into 9 approxi
mately equal squares, and out of them 
2 squares were selected randomly by 
using random number tables. In each 
of the selected squares one tent was 
selected randomly as a starting tent, 
and 30 Hajjis from the square were 
included in the study, irrespective of 
gender. However, due to some non
response, logistic problems and in
complete forms, the results of 451 
hajjis are being presented. 

Out of 451 Hajjis, 69.4% were 
males, 52.5% were performing Hajj 
for the first time and 96.5% came 
with organized Hajj groups. Of all 
hajjis 92.2% got the advice to take the 
meningitis vaccine, among them 
95.2% did. However, 49.6% of the 
hajjis were vaccinated less than 10 
days before reaching Hajj area. Of 
the total 52.8% got the advice not to 
buy food from street vendors, among 
them 91.6% did not; 79.8% got the 
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advice to wash vegetable before eat
ing among them 94.7% did; and 
79.4% got the advice to wash hands 
before eating among them 96.1% did. 
Among all Hajjis 59% got the advice 
to use transportation means while 
traveling, among them 97% did; 
48.1 % got the advice to use umbrellas 
among them 47.9% did; 20.0% got 
the advice to use identification wrist
bands, among them 4.4% did; and 
69.9% got the advice to drink more 
than 2 liters daily among them 92.7% 
did. Of the total, 53.4% got the advice 
not to use used razor blades, among 
them 95.9% did not; and 45.5% got 
the advice not to lend the used razor 
blades, among them 98.5% did not. 
Of all Hajjis 47.5% got the advice not 
to smoke during Hajj, among them 
93% did not; and 49.7% got the ad
vice to wear facemasks, among them 
64.3% did. As given in table 1, among 
the 13 advices and their correspond
ing practices observed, 8 were statisti
cally significant. The advice had' a 
statistically significant association 
with practice for meningitis vaccina
tion. influenza vaccination. washing 
vegetables before eating, washing 

hands before eating, using umbrellas, 
consuming plenty of fluids, wearing 
identification wristbands, and using 
the facemask. As shown in table 2, the 
TV was the most common source of 
advice for ten messages, and second 
most common for three other advices. 

- Reported by: Dr. Abdullah Aljoudi, 
Dr. Randa Nooh, Dr. Abdul Jamil 
Choudhry (Field Epidemiology Train
ing Program). 

Editorial note: 
Health education remains the back

bone for prevention of most hajj asso
ciated health problems. Well-designed 
health education programs are proba
bly the best tools that can be used to 
rectify undesirable behaviors among 
Hajjis. I It is evident from the study 
that a large proportion of the partici
pating hajjis had received some kind 
of message regarding the health re
lated behaviors studied, with the ex
ception of influenza vaccine and 
wearing identification wrist bands. 
Similarly, the practice for most of the 
healthy behaviors was also fairly high 
except for the same issues along with 

(Continued on page 12) 

Table 1: distribution of hajjis according to the health education advice re
ceived and related practices during Hajj 1423 (2003 G) 

Got advice Practiced 
Practiced 

(N=451) (N=451) 
among ad-

Health Education advised vised 

No. % No. % No. % 

Get Meningitis vaccination * 416 92.2 403 89.4 396 95.2 

Get Influenza vaccination * 41 9.1 3 0.7 3 7.3 

Do not buy food from street ven- 238 52.8 401 88.9 218 91.6 

Wash vegetables before eating * 360 79.8 391 86.7 341 94.7 

Wash hands before eating * 358 79.4 401 88.9 344 96.1 

Use transportation means 266 59.0 424 94.0 258 97.0 

Use umbrellas * 217 48.1 122 27.1 104 47.9 

Consume plenty amount of fluids 313 69.4 345 76.5 290 92.7 

Wear identification wristbands * 90 20.0 4 0.9 4 4.4 

Do not use used razor blades 241 53 .4 434 96.2 231 95.9 

Do not lend used razor blades 205 45.5 440 97.6 202 98.5 

Do not smoke during Hajj 214 47.5 421 93.3 199 93 

Use facemasks * 224 49.7 159 35.3 144 64.3 

* p < 0.05 (for relationship between advice and practice) 
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Effect of Health Education Advice on Saudi HajjiS, cont ... 

(Continued from page 11) 

using umbrellas and facemasks. Inter
estingly, many more haliis claimed to 
observe healthy practices than those 
claiming to have received the advice 
for most of the issues studied. 

Some of the practices like using 
umbrellas or using transportation 
might have been effected by the peer 
practices during hali, instead of indi
vidual level of being exposed to 
health messages. Despite all that, re
ceiving health message is generally 
found to be positively associated with 
the practices observed. 

Still, certain lacunae can be identi
fied in the health education messages 
apparently well disseminated and 
acted upon. Meningococcal disease 
(MCD) is a serious disease, which has 
a case-fatality rate of about 15% 
among Haliis.3 In recent years a num
ber of outbreaks have been reported, 
in Makkah or across the world, asso
ciated with Hali. 4 To prevent recur
rence of such outbreaks, in addition to 
other preventive measures, high men
ingococcal vaccine (MCV) coverage 
rates have to be maintained. In con
formation to earlier studies,s,6 this 
study showed that MCV coverage 
among Saudi haliis was about 89.4%. 
Keeping in view the immunogenicity 
pattern of meningitis vaccine, all haj
jis should have been vaccinated at 
least 10 days before arrival to Makkah 
for hali .7 In this respect, the effective 

vaccination coverage is very low be· 
cause almost half the Haliis (49.6%) 
had been vaccinated under 10 days 
before their arrival to Makkah, a find
ing consistent with an earlier study, 
indicating poor awareness of haliis 
regarding proper timing for vaccina
tion due to absence of this component 
in the health education messages.s 

The mass media, represented by 
TV, was the most frequently utilized 
source of advice for all health educa
tion advices except for that of vacci
nation, using facemasks, and smok
ing. Interestingly, it was not among 
the most effective sources of advice, 
which may be explained by the fact 
that mass media is not as effective as 
might be expected in case of behav
ioral changes. In fact, one of the most 
confident assertions emerging from 
communication of innovations theory 
is that interpersonal channels of com
munication are more effective than 
mass media when it comes to per
suading communities to change their 
practices.8,9 The present study showed 
that lectures and physicians as re
source of health advice among Haliis 
are highly effective, despite the fact 
that they were not among the most 
frequent sources of advice. 
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Get Influenza vaccine 41 4.9 19.5 9.8 17.1 26.8 12.2 2.4 29.3 

Do not buy food from street 
238 10.1 40.3 19.3 19.7 36.6 7.6 3.8 13.9 

vendors 
Wash vegetable before eating 360 22.8 56.4 25.0 33.1 26.4 18.3 12.5 28.9 
Use transportation means 266 9.4 39.5 14.7 8.6 43.2 5.6 3.0 4.5 
Use umbrellas 217 11.5 51.6 13.8 16.1 19.8 4.6 3.7 12.4 

Consume plenty amount of 
313 11.5 42.5 14.4 17.3 25.9 6.1 5.4 25.6 

fluids .. 
Wear identification wristbands 90 10.0 51.1 11.1 32.2 23.3 7.8 1.1 3.3 
Do not use used razor blades 241 12.0 48.1 16.2 28.6 29.5 7.5 4.6 15.4 
Do not lend used razor blades 205 12.7 44.4 15.1 34.6 26.8 6.8 3.4 13.7 
Do not smoke during Hali 214 19.2 48.6 24.8 40.8 23.4 21.0 6.5 19.2 
Use facemasks 224 8.5 37.5 15.6 82.6 33.9 2.7 3.1 18.3 
Wash hands before eating 358 25.7 58.1 25.7 34.6 27.4 24.0 13.7 38.3 
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Premarital testing Screening in KSA 
The inherited haemoglobinopathies, 

a group of disorders that include tha
lassaemias and sickle-<:ell disease, are 
a major public health problem in the 
Mediterranean region, the Middle 
East, Indian subcontinent, Asia, tropi
cal Africa and the Caribbean. How
ever, because of population flow, they 
are now widespread and occur in 
Europe and North and South America. 
According to the World Health Or
ganization (WHO), approximate esti
mates of affected individuals indicate 
that 240 million people are heterozy
gous for these disorders and at least 
200,000 lethally affected homozy
gotes are born annually, approxi
mately equally divided between 
sickle-<:ell anemia and thalassaemia. 1 

As consanguineous marriage is com
mon in most Arabic-speaking coun
tries, the incidence of such diseases is 
high, such that 50/0-10% of Arabs 
carry the thalassaemia gene.2,3 

The WHO has recommended sev
eral measures for the prevention of 
genetic diseases, such as health edu
cation, screening to identify individu
als or couples at risk, genetic counsel
ing and prenatal diagnosis. For these 
aspects of prevention to be applied to 
a population, various ethical, legal, 
and cultural issues have to be taken 
into account. Any preventive cam
paign must therefore be tailored to the 
needs of each culture. l 

Genetic counseling is a new field of 
medicine demanding a comprehensive 
knowledge of genetics and the man
agement of genetic disease, as well as 
its impact on the individual, the fam
ily, offspring and the community at 
large. It is the proCess of an individual 

• or a family obtaining information and 
advice about a genetic condition that 
may affect the individual, the individ
ual's progeny, other relatives or the 
family as a whole, which they can 
then use to take appropriate, infonned 
decisions about marriage, reproduc
tion, abortion and health management. 
Genetic counselors should seek to 
provide facts on genetic infonnation 
for their clients, putting clients' social 
habits and religion in consideration 
before giving advice and without im
posing their own views. 

As alternatives to marriage prohibi
tion, couples whose tests do prove 
positive for genetic diseases, could be 

Saudi Epidemiology Bulletin, Volll, No. 2, 2004 

counseled to choose a number of al
ternatives, should they still wish to 
marry. Such alternatives might in
clude avoidance of pregnancy by con
traception or sterilization; adoption; 
donation of a spenn, ovum or pre
embryo, or motherhood surrogacy; 
preimplantation diagnosis; diagnosis 
during pregnancy, for example, chori
onic villus sampling (CVS), and am
niocentesis, blood testing of both the 
expectant mother and fetus, and ultra
sonography.4 

A successful example of genetic 
counseling is the Thalassaemia Con
trol Program implemented in Cyprus, 
which has succeeded in reducing the 
incidence of b-thalassaemia major in 
the country through measures such as 
health education, carrier screening, 
premarital counseling and prenatal 
diagnosis. This success has encour
aged other countries to adopt the prac
tice of premarital counseling. Coun
tries or communities practicing such 
counseling, either voluntarily or by 
law, are Italy and Greece for thalas
saemia, the Ashkanazi Jews for Tay
Sachs disease and some European 
communities for cystic fibrosis. 4 

Because of the demographic factors 
and population structure in Middle 
Eastern countries, e.g. advanced pa
ternal and maternal ages and the high 
frequency of consanguineous mar
riages, there is a considerable need for 
genetic services in order to avoid mis
information and mismanagement of 
consanguinity on genetic grounds. 
Premarital counseling is one of the 
important measures that can help re
duce the incidence of genetic diseases 
in such circumstances.2,3 

In Saudi Arabia, extensive investi
gations conducted over several years 
in different provinces have revealed 
the wide distribution of the Hb S, a
and b-thalassaemia genes. Studies 
have shown the high rate of occur
rence of these genes in the eastern and 
western provinces, particularly in the 
south-west. These areas have a history 
of malaria endemicity, and despite the 
fact that malaria has more or less been 
eliminated; the frequency of the 
gene's occurrence has remained high. 5 

Legislation of the Saudi premarital 
screening program began by a deci
sion of the Saudi cabinet to start the 
premarital screening program on 
211212004 H for all Saudi couples 

willing to get married. It consists of a 
compulsory blood analysis for all 
Saudi individuals willing to marry in 
order to detect individuals affected 
by, or are carriers of certain hereditary 
diseases and to provide them with the 
appropriate genetic counseling. The 
screening result is mandatory to com
plete the marriage license. However, 
the couple have the choice to proceed 
for marriage regardless of the result. 6 

The main objectives of this screen
ing program are to decrease the inci
dence of the common hereditary 
blood diseases among the Saudi popu
lation, to reduce the financial burden 
and workload due to treatment of the 
affected patients, and to avoid the 
social and psychological problems 
from having children with hereditary 
blood diseases in families. 

As a start, the Saudi premarital 
screening program includes sickle cell 
anemia and thalassemia only, which 
are the mo~t common hereditary 
blood diseases in Saudi Arabia. In 
future, other hereditary blood diseases 
and some sexually transmitted dis
eases will be added.6 

- Reported by: Dr. Fahad Alswaidi 
(Department of Non-Communicable 
Diseases, MGH) 

References: 
1. Hereditary anemia: genetiC ba
sis, clinical features, diagnosis and 
treatment. Bull Wr1d Hlth Org 
1982,60(5):643-60. 
2. AI-Arrayed S. The nature of 
sickle-cell disease in Bahrain. J B 
Med Soc 1994, 6(3):125-30. 
3. AI-Arrayed S. The frequency of 
consanguineous marriages in the 
state of Bahrain. B Med bull 1995, 
17(2):63-6. 
4. Emery AEH, Rimoin DL, eds. 
Principles and practice of medical 
genetics, Vo1.2. Edinburgh, Chur
chill liVingstone, 1990:252-8. 
5. EI-Hazmi MAF, Warsy AS. Ap
praisal of sickle-cell and thalas
saemia genes in Saudi Arabia. 
Eastern Med Hlth J 1999; 5 (6): 
1147-1153. 
7. Non-communicable diseases 
general directorate, MOH, Saudi 
Arabia. Premarital screening pro
gram guidelines. 2004. 

Page J3 



'1:l 
~ 
'" '-.... 

1 0 

[~ 
1 i-

~" 
L ... 

tt 
~~ 
1. ~ 

..:-....{t-
~ i- '~ 
[. n i-
re- 'e ... 

'c.. .... ,r ~ 

i: ,~~. r t t : ' .f .( 'l r. 1" t ~. r ~[ t 1 f ~ ~ '- ,1 ~ I 1" l ~ ~ l'll- ~ f r t 
/';.' n. ~,t r. r. ¥' fh It kit r r L V" fl.·· [- Lt' L l .' 1 -' ~ t" it ~ \ ~ -- h {- L, \ ~~ p., _ t:: Or " b 0 u·" It- _ u' - It- \_. • -- ~ ;- c... 

c 'f 1 :~: ~ ~;: F= 'h.! L ~ <to ~ Co - - , ~ 1 ~' 1\<.- ~ 1 r- rr ~ l :'0 C ~ 1 :~ L ~ ~ . ~ -~ ... (,', - - ~ 1'.. <to L 1 1'.. L t J> ~ ~ t. ~ 
\;_ - ~ '- ,t' ~ ,tl, ,~, ~ [~. ~ [, 1 ~ f.:'o 1 .:~, 1" '~~~ . .... c. ~ ~ ~ i .'" ~ ~ 1 .[ t 
~ t -'f.'l t [, ~. !<.. l . ~. ~ 1 ~ t .C" "" ~ ~ r r -~ J> ~. f f. J> f" 1: ~ < < - 0' -

lr. ; r. t -~ ,(- ~. :- t ;'1;' 1:. r ~, ~ \ ? t '- t ~ ~ "<~. t ·i y< ~r-: ~ ~ r ~ J' 11· t 
l b' c· I> ~ (;:, !i ~" L '!i= l - ~. t 0 ~ ~ f.'l [.f. ~ 1 ~ ,J> < k t . 'I:. 'v \P l!- 1. p'. fl __ ~. -- 0 1. ~ -- 0 -' -' c:. ':$!.' 

. ~ ~ i: ~ ~ ~. ,.;: \, ~. f;' [~- [c. ~ ~ . c· [ r ,,. ~.[ ,_ l .'" . c·~ ~ :" lr. b ~, ~ l t' ~ c· ~ - '- ~ f> t. Co 't . , : '- ~. ...'" - b .[ -'L.~ . ;Y;~.'" t 1 "". ~.--< ~ , 
~ -- , \" . r \ .... . -...... - ':$!.- ,,, - l-- ! "k. [ _ ~ '- ~ ~ ~ l-- - l ~"" ~~. ' _ ~ . ~ ~ ~ " . t <to ~ ~,>.L", 
1. k J. ~ ,~, I [, '0 r: 4, '1, r-'L. ~ 1· r c· ~: . ~ ... [ '1 -: r 1 t -;. t .. ~ ~~'. ~. f .~ <t.); = 
1:- " .[ l - :[ ~ [l ~, f. f" [ ~ [1\ ~. <t ~. :.. f' . . :.. ~ . ~ ~ Co ~ l l . E ~: '_. rr .f,~ _ '- -.t _ _ _~. ~ _ _ _ '- _ _ . _ <t <t - <t g .~,.... -.C" <t -_. 

~ ·t t· f ~~ f' '~~' 1' C' ti 1- \-1" ~11. ~ §1. t~, ~.~ 1 t 1" 1 1,1 [;: 
--'. . 0 1' , 1 - [11'" ,t \.f.'l ~1: 4, o.~, t [£ ~ ~ ,-' ~ ; ,I: 

f.'l -: 0' ~ ~ Co. -, ~ It. "I.. [1 'r;.. - ~ - : - c· 11 1. i f I. c. , ' , ~ '" 0' ,., f l ~ L - - .L 11 
~.<t. - - t,·-~·f,Ei-' .IE.. '- _ . ,,' '-

[1' '~. t <to t t' t 1 ~r [f.' (,1 ~ ,~' ~ ~" r:l 1 '1 '~~ ,t f k <to ~ 't ~. ~ 4, f' f 
. l f ~ '~. ~ ',t ,I: ,.- J t 1; ,r ~ . ~,\.~,.~ 1>. Co \.. . ~ l t;; 'ti-

l' 

Ii 
,[ 

..:-....~ ,0'~~1~r r ~l f !t r 5·,t: . . 1 ' 
~t ·~tt~t,ErH~r . 
[.!i 1 (:'[1:.. o--+~- '-. -f' . CD .C"-" 
't. L· - ~ 1: _ - - s ~ a. .t' -: Ji 

~ - t'() -,;;:0 " ~. (. ~\ '1 ~ Lt, t ~ .~ [ "k. 
_ ,~ ~ --' c - " - ~. [ ~y • - 0' f,-f.'l ~, f.'l ~ <t ~,. "" ~ ~ ~. :" r \.; f' f·r ~ [, 1!.- ~~ ~,~ ~. ~ [, .V" f t 4, 1 .V".C" f. YA ,~ I J~ '- t 

,C" ~ c· ... r Ii • " f ~. - " ~ f> f t. i!.. l t. '- C" k ~ ~fi1 r.t 
<to [.== 't ~ c. ... r?-:' J>' '~ . r .ir <to t· ~. t ' [. ~ ;;: - ~'. i t<t" ,,!E' ~ ~ t 
• - --< c·,~ [1\ 0 .L -: .C" c f., rv- ~ ~~. f L Ie"p; ~~.~ J' l--'~ ~ ,~5 ~ 'ti- f ~ -
~ f. f.'l 1 ~ t' ~" ,6. -[ t l . g c ,;: ,,- [, ~ ~ ,[. , ~. 1- ~ ~,~ r;.. ~ ~ ~ l '- v. S [ 1· 
J>!a- ' 0 l <to "" - , . ~.- II l> .... rr I:" ~~ . ,~, '- rr.- IE. Co ,C" ~ !t ~ f. 
:r[~:i ~t~'t~f~~~tt[l\_L~flttff~t~)il~ 

. fi!. 

~[ 
"'r-t 

~t 
rc .~, 
If 
'1: -

.c' f. 
';,. .~ 

1 ~ rr.--r- f - 01 
[ t' ~. ~ ~ f" ~\ , ,~,., ~ ,1.. ~'f '-: c ... 

~,c;; .[' Ei Ie 1!.- Ie ~ -0 t. ! ~ 
C""l- r - ,.C"~01.~ -n): ~ l--1, ~ ~ !~' 1. t N ~ r .t' :~ 'e. -

r ~. ~'r~'f-E ,~. - f>r It-1;~ '- -f Wr. ' . -- ,(,', 'l c. -
o ... ~,E<t· t~' i ~ ~ ~1' [1\ ~ ~~, 
!; (; '- -); - ~ '1>1 ~'ti-

L - E ~ 1. 5. t .?'1, t ~ ~ b :; 1; . t> ... -

r {~f~r- f~r~~,[ \~~i~·[t~\ r~f~s rlfr~t;rrrrl~[~\lt~S~t('l~~[~ 
~ \ 0 it:. 0...... , -. .p -. .. . "-.c;",. tv - \ D<... 

e., ~ 0 [. • - ,_ ,0 - . a. J> Ie.. L "f L., f 'f, ~I r L , ,[ - - Ii-;., r ~ r - [ .tl 
-w <to _ ~ - ~ ~.--: .t g !E' , .;.. _("(' ~ ~ 't ~ .',: .~.'I:" r; . ~ .t' - ~. r r -; -';' ..: _. ~ ~. ~ {~. ~.~ 'f ~ ~ - :[ ~~ t 1. ~ /' 1. [ - r .t' 1 'k- ~> ~ ~ ~)r 1- C. - ~ r ~ .~ .~ ( (<t: t: ~ 
~ '~t t :t' . ,~~ ~ ~ 1; ~ . :l ~ ~ (,'" ~ ~1 ~!E' ~ 1 1, r 1. I: s~, " .~, .~ j J ~ ; : ~!E' ~ ~ 't 1- b .~ '-, ~ -;~, - 1 t 

l:tt ~ [\-

t'.r ~ 
,[~~, ~ [. 'f c f \,. f '- i f ~ Ei ~ .t' 0 c· 1 ("(' ~ ~ lr. c· .~ ~ -;t ~ C. ~ f. ~ t t ~ ("(' ~ r .V" I: .t' ~1 - ~ [, ~' ~ - ~,~ ~.c- -

o:l v" b' ~ 1. S ~ _A ~"I. -"t r ~ 1 ~ -!I: C" ~.I~, L '-.: 0 <to ~ - ... 1 l I:.:. r I: .V" ~ . ~ ,I: f" \.. r. o. r Ii- Ie: "I.. ~ 
~ ,~F ~ - <to f. r-) :; ~: ~ ."" .~ .:'. r.' [. ~. ~ :: ~' ~ i It, ,-' ~, ~ ~ ~ ~."k. '- '~ ~. -; f,- ~ '~ r 5. t: ~ ~ ~ .~ - ~ f'.c- c. f> ~.' 
:t. . ~~ ~. 1", \ eft. e.... ~ .,b \ c · 0 .... ~E-\ \ '-- .f tl - ~ .~\ ....... - \ .. t... li\ \ . 
F ~~:-1 ~~ -; '--:'f [ 0 ' f r~. ~lr. D?- ~.t ~ 't 1. ': 'b f t~ t' t~·~. f 1.1!.- [.1> \.. [, f. [~ [, l ~ ,-' ,t -:-'f: ~ 
~ ... ~\ 'r[ 1,-'K t~. 0 ~ - J '- l "" J> 't AI --< I> - t ~ b f;.' 1>' 1!.- -: It- C c· 1."l- l',' t 0' ~; ~ b - f t' '~. ~ c )- ~, [<t ,t.~, : W "'1> ' ~i - _. "" ~ ("(' ~. -:::: - ... -.., 'E. ~ . t (,', - .t', 1. L . ~ - ~ b 1 . ,[ ~ ~. t t, r ~ - ~ '- b 'b '- - f' [ g 
~ ~.; b i: ~. 1. 1; r. t .~ 1 j ~ 1 ~ ~ .? ~ t '~.' l' ~, r Lc 1: .~ 5.~~. ~ '1: ~ ~' r 't~. t l i ~;; ~ : t ~\ [, ~ ~ v. ~ 1. 
. '1. C ~ N 0 -1> c ("(' , ~ [" . .f;' ~ net ~ 1!.- t r;- .. ~ b' c. ("(' b' '11 r r ~ 1!.-~ V".f: - 1!.- ~ l r b ~ i ~~t~r.~~~v.b~t~::~t~~~f~1.1.~~f~~~~tt~~i~ii ~~l~~v.~~i€i~! 
.j:> 

}tit 
t fE· .t' 
.i,r·~ 
E'l~ 

f' 
~ -
~' 
.L 

t 



Compliance to Iron Supplementation guidelines dur
ing pregnancy, cont .... 

(Continued from page 10) 

creased with advanced maternal age 
(~35) and parity (>6). The percentage 
of strict compliance was higher 
among educated women and those 
who were doing some form of physi
cal exercise. In multivariate analysis 
only education was found to have a 
significant effect. These findings are 
comparable to those reported by 
Gofin , who found that non
compliance was higher with increas
ing maternal age and parity. Good 
compliance was higher among edu
cated women. 5 

In this study the main stated causes 
of non-compliance were side effects 
40.3% and forgetfulness 32.5%. In a 
study investigating the determinants 
of compliance with iron supplemen
tation in South East Asian countries, 
only 3% of Burmese women stated 
side effects as the reason for stopping 
iron supplements, while 30% of Thai 
women complained of side effects.3 

The importance of compliance to 
iron supplementation during preg
nancy should be enforced to pregnant 
women by health education to im
prove their awareness, and explaining 
the possible side effects of iron defi
ciency anemia during pregnancy. 
Pregnant women should be provided 
with educational and reminder aids 
that may improve compliance. Inter
mittent dosing has shown to be a real
istic alternative to daily supplementa
tion and produces fewer side effects. 
Improving the quality of the patient
provider relationship is pivotal in im
proving compliance to iron supple
ments and other medical treatments. 

References: 
1- WHO. Iron deficiency anemia: 
assessment, prevention and con
trol. A guide for program manag
ers. (Document WHO/NHD/01.3.), 
2001 . 
2-World Health Organization. 
WHO Bulletin . Vol 69 1991; 130. 
3-Galloway R, McGuire J. Deter
minants of compliance with iron 
supplementation: supplies, side 
effects, or psychology? Soc Sci 
Med. 1994; 39(3): 381-90. 
4-Nordeng H. Eskild A. Nesheim 
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BI. Aursnes I. Jacobsen G. Guide
lines for iron supplementation in 
pregnancy: compliance among 
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Mark your calendar ... 
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tiveness of ir)>n supplementation 
compared to iron treatment during 
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Inside the Kingdom 

Mar 16-17, 2004: Workshop: Neonatal Screening Program: Now & Future 
Contact: King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi Ara
bia. Tel: 011-96-61-442-7238, Fax: 011-96-61-442-4153, Email: 
web _ symposia@kfshrc.edu.sa, Website: www.kfshrc.edu.salsymposia 

Apr 07-08,2004: Workshop: Evidence - Based Medical Practice 
Contact: King Faisal 5,pecialist Hospital & Research Centre, Riyadh, Saudi Ara
bia. Tel: 011-96-61-442-7238, Fax: 011-96-61-442-4153, Email: 
web _ symposia@kfshrc.edu.sa, Website: www.kfshrc.edu.salsymposia 

Apr 27-28, 2004: Recent Advances In Reproductive Medicine 
Contact: King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi Ara
bia. Tel: 011-96-61-442-7238, Fax: 011-96-61-442-4153, Email: 
web _ symposia@kfshrc.edu.sa, Website: www.kfshrc.edu.salsymposia 

Outside the Kingdom 

March 5, 2004: CONFERENCE IN EPIDEMIOLOGY: Social Determi
nants of Health and Disease 
Location: Embassy Suites Napa Valley, Napa, California, 
Contact: Lourie Richardson, University of California. Davis, Graduate Group in 
Epidemiology, Room 1107 Vet Med Surge J, One Shields Ave. , Davis, CA 
95616, USA. Tel. : (1) (530) 752-8340. 
e-mail: Irichardson@ucdavis.edu 

Saudi Epidemiology Bulletin 
(SEB) is published quarterly by 
the Department of Preventive 
Medicine and the Field 
Epidemiology Training Program 
(FETP) of the Ministry of Health. 

The Saudi Epidemiology Bulletin 
welcomes reports from the regions. 
Please send your reports to the 
address shown. Thank you. 

Send correspondence, 
comments, calendar listings, 

or articles to: 
Saudi Epidemiology Bulletin 

Editor-in-Chief 
P.O. Box 6344 

Riyadh 11442, Saudi Arabia 
ilFor epidemiological assistance, 

call or fax the FETP at 
01-496-0163 

e-mail: fetp@naseej.com.sa 

Department of Preventive 
Medicine: 
Dr. Yagoub AI-Mazroa 

Assistant Deputy Minister for 
Preventive Medicine, and 
SEB Supervisor 

Dr. Mohammed AI-Jefri 
General Director, Parasitic and 
Infectious Diseases Department 

Dr. Amin Mishkhas 
Director, Infectious Diseases 
Department 

Field Epidemiology 
Training Program: 
Dr. Nasser AI-Hamdan, FETP 

Supervisor, SEB Editor-in-Chief 

Dr. Randa Nooh 
Consultant Epidemiologist 
Bulletin Editor 

Dr. Abdul Jamil Choudhry 
Consultant Epidemiologist, 
Bulletin Editor. 
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Selected notifiable diseases by region, Apr - Jun 2004 
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Measles 131 37 133 17 0 11 0 0 0 246 6 1 0 1 156 118 4 0 0 0 864 
Mumps 5 4 32 0 0 2 6 7 2 4 0 1 0 0 1 1 1 0 0 0 66 
Rubella 0 0 0 2 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 6 

Varicella 3630 1259 3382 733 1761 2110 2227 4587 1197 2464 929 1333 304 527 383 375 680 201 78 135 28295 
Brucellosis 119 8 6 75 28 317 46 11 110 393 77 35 181 38 45 23 27 · 6 0 15 1560 
Meningitis 

0 0 1 0 0 0 0 0 0 
mening. / 

0 0 0 0 0 0 0 0 1 0 0 2 

Meningitis 
33 4 19 10 8 8 1 8 2 2 

other 
0 8 3 0 0 0 0 0 0 0 106 

Hepatitis A 71 60 24 4 42 79 14 24 154 135 34 50 69 8 32 59 14 2 24 15 914 
Hepatitis B 241 15 251 16 77 84 133 11 1 68 13 85 7 8 17 8 52 0 1 37 1125 
Hepatitis C 162 7 243 3 30 43 108 15 0 14 11 34 1 2 4 0 31 0 0 18 726 
Hepatitis 

30 0 11 0 1 0 2 6 0 29 
unspecified 

0 38 7 0 163 0 0 0 1 2 290 

Typhoid & 
6 6 0 0 10 3 15 4 0 18 9 3 4 2 10 1 9 0 0 0 100 

paratyphoid 
Amoebic 

34 1 425 24 9 6 21 13 12 79 20 0 20 0 25 9 6 0 1 0 705 
dysentery 
Shigellosis 21 1 5 0 4 8 5 3 3 0 0 6 0 1 1 9 2 0 0 0 69 

Salmonellosis 162 2 26 7 3 10 119 32 13 11 6 16 0 0 1 14 14 0 1 1 438 
Syphilis 0 0 21 0 0 0 22 6 0 2 2 0 0 0 1 0 7 0 4 1 66 

VO,other 7 0 26 0 0 0 22 23 0 1 2 0 0 0 17 0 0 0 1 0 99 

Comparisons of selected notifiable diseases, Apr - Jun 2003-2004 
,. ,. 0 c.. c.. ,. ,. 0 c.. c.. 
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i [JSEASE 
c.. c.. ~ c.. 0 C C III C C C III C CD ::J ::J CD ::J ::J ::J CD ::J 0 

2003 2004 % 2004 2003 2003 2004 % 2004 2003 

Ilphtherla 0 0 0 0 2 Meningitis other 135 106 -21 273 494 

Pertussis 32 19 -41 27 120 Hepatitis A 690 914 32 1624 2104 

Tetanus, neonat 6 8 33 25 31 Hepatitis B 1189 1125 -5 2304 4329 

Tetanus, other 0 2 100 5 12 Hepatitis C 773 726 -6 1483 2812 

Pollom yelltls 0 0 0 0 0 Hepatitis unspecified 343 290 -15 620 1101 
Measles 752 864 15 1393 1208 Typhoid & paratyphoid 109 100 -8 205 403 
Mumps 222 66 -70 264 749 Amoebic dysentery 585 705 21 1333 2328 
Rubella 9 6 -33 11 22 Shigellosis 111 69 -38 192 490 

Varicella 28660 28295 -1 47481 70884 Salmonellosis 554 438 -21 796 2219 
Brucellosis 1639 1560 -5 2817 4534 Syphilis 44 66 50 143 166 

Meningitis menlng. 17 2 -88 5 44 Vo, other 93 99 6 177 382 

Diseases of low frequency, Apr - Jun 2004 
Yellow fever, Plaque, Poliomyelitis, Rabies, Haemolytic Uraemic Syndrome, Puerperal Sepsis, Diphtheria: 
No Cases 
Pertussis: 19 cases ( Hassa 9, Hail 4, Riyadh 3, Makkah 1, Eastern 1 ) 
Neonatal Tetanus: 8 cases ( Makkah 6 , /Jeddah 2 ) 
Ecchinoccocosis: 2 cases (Riyadh ) / 
Guillian Barre Syndrome: 25 cases ( ~iyadh 7, Qassim 3, Jeddah 2, Taif 2, AI-Shamal2, Jazan 2, Hafr AI
Batin 1, Najran 2, Bisha 1, Hail 1, Jouf 1, Qunfuda 1 ) 
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