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Assessment of the prevalence of
iodine deficiency disorders among
primary school children in Cairo

Nawal A. El Sayed," Hanaa M. Ismail? Mohamed A. Hussein® and Abdel Rahman A.
Kamel*

8 AU I o k) b 3400 90 Sl LA Jimn ks
e g a8 Samay v ferlens] dazma sliany o ded) i’?f“ e Jl g

B Sl s e sy

) Condsinly 5 AL AN Gyl LD G 35t g8 L35 Jne i) Byl 3da oy o)
lhaall o Gud Aty 5l eadt Bl ekl GBI 3 ot gletadt OLze S J2 by a0
sy LBLYE G N Y sl B YA u.L_,t,.. ‘ Z\r:o s an,’.x.u &gl St D1
535 Gy oyl Bomaal BBy Tl U o6 2,0 5 e o ol o6 Tl oda il e
cpladall pda )5 gt BLSY ol Gudss (TS b o gd 1 e OF Sy il DSlun Y lald

This study was done to assess the prevalence of iodine deficiency {ID) among primary school-
children in Gairo. A stratified random sampling technique covering the five geographic zones of
Cairo was used. Data revealed that the goitre rate was 13.5%; being 10.8% among males and
16.2% among females. Prevalence among females was higher than that of males in all categories.
Based on the data found by this study, it can be concluded that ID constitutes a mild public health
problem among Cairo primary schooichildren, and a salt iodization programme is highly recom-
mended.

Evaluation de Ia prévalence des troubles dus & une carence en lode chez les éldves des
écoles primaires au Calre

Cette étude a été réalisée pour évaluer la prévalence de la carence en iode chez les élaves des
écoles primaires au Caire. On a utilisé une technique de sondage stratifié couvrant les cing
zones géographiques du Caire. Les données ont révélé que le taux de prévalence du goitre était
de 13,5%: 10,8% chez les gargons et 16,2% chez les filles. La prévalence chez les filles était
toujours plus élevée que chez les gargons, toutes catégories confondues. On peut conclure des
résultats de cette étude que la carence en iode constitue un I8ger probldme de santé publique

chez les écoliers du cycle primaire au Caire, et un programme d'iodation du sel est vivernent
recommandé.
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Introduction

lodine deficiency is recognized as the most
important preventable canse of mental defect
in the world today. Communities living in an
iodine-deficient environment face a major
block to their human and social development.
Correction of iodine deficiency is indicated as
a major contribution to development [/]. In the
Eastern Mediterranean Region (EMR) of
WHO at least 10 of the 22 Member States (Af-
ghanistan, Egypt, Islamic Republic of Iran,
Iraq, Libyan Arab Jamahiriya, Lebanon, Paki-
stan, Syrian Arab Republic, Sudan and Tuni-
sia) have high to alarming rates of prevalence
of goitre in certain areas [2].

Nutrition studies done all over Egyptin the
past 60 years suggest the endemicity of goitre
in certain areas, especially in the New Valley,
in south central Egypt [3], and contradictory
figures about its prevalence in other areas [4].
That is why this study was conducted; and to
gather recent information about the current sta-
tus of iodine nutrition and the magnitude and
scverity of iodine deficiency among primary
school children in Cairo.

Subjects

This study was carried out on a sample sc-
lected from governmental* primary school
children (both sexes) in Cairo Governorate
between October 1990 and March 1991.
Stratified random sampling technique was
used to select the study sample. Cairo is di-
vided into five geographic zones: North,
South, East, West and Central. From each zone
two schools were randomly selected (only one
school from East Cairo). School selection was
done by the help of CAPMAS (Central

Agency of Population Mobilization and Sta-

*Private schools were not included for administrative
reasons.

tistics) and the Statistics Department of the
Ministry of Education. Then one class from
each school grade was randomly chosen. A
total sample of 1 648 schoolchildren from the
selected nine schools (forming about 0.8% of
the total Cairo primary school population)
constituted the subjects of the study.

Methods
1. Goitre survey :

Every child in each class sampled was exam-
ined. The required data were collected‘through
a questionnaire. Personal features were re-
corded. Examination of the thyroid gland was
by palpation procedure according to criteria
endorsed by the World Health Organization
and ICCIDD (International Council for the
Control of Iodine Deficiency Discrders) [5].

Classification of goitre size in this system
is as follows:

Grade Description

0  No goitre

1A Thyroid lobes larger than ends of
thumbs

IB  Thyroid enlarged, visible with head
tilted back

2 Thyroid enlarged, visible with neck
in normal position

3 Thyroid greatly enlarged, visible
from about 10 metres

Grades 2 and 3 are collectively called vis-
ible goitre.

‘2. Determination of urinary lodine

A subsample of 171 children (99 cases with
72 classmates as control) was chosen to con-
duct the urinary 1odine determination.
Untimed (casual) vrine samples were taken
from each child in the subsample. To each
urine sample a tew drops of tormalin were
added and then kept refrigerated till the time
of chemical analysis. Iodine in urine was
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determined based on the method of Moxon
and Dixon [6] and HPLC (high pressure liquid
chromatography) quantification of iodine.

Results

1. Goitre prevalence
Table 1 illustrates the distribution of the total
sample of Cairo schoolchildren examined

according to age, sex and geographical zone.
It is observed that the modal age (22.76% of
the sample) was 8 years. Males formed 51.2%
and females 48.8% of the total sample. The
highest number of children examined was in
South Cairo (23.4%).

Table 2 and Fig. 1 illustrate the prevalence
of goitre among the Cairo schoolchildren ex-
amined according to geographical zone and

Table 1 Distribution of the total sample of Cairo schoolchildren examined according to age, sex

and geographical zone, 19901901

Zone: North South East Wast Central Totai  Grand tota
M F M F M F M F M F M F No. %
Age
6 5 8 5 1 - - 2 6 4. 2 16 17 33 200
7 33 25 39 33 20 18 30 38 43 33 1656 147 312 18.93
8 64 43 49 44 26 21 40 24 35 29 214 161 375 2276
g9 25 38 38 43 25 16 34 28 32 44 154 160 314 19.05
10 35 42 26 46 17 21 22 37 32 33 132 79 311 1887
11 30 28 40 30 24 18 31 31 20 24 145 131 276 16.75
12-13 2 - - - 1 1 11 9 3 - 17 10 27 1.64
Total194 184 197 188 113 95 170 173 169 165 B43 805 1648 100.00
M = males; F = fomales
Table 2 Prevalence of goitre among Cairo schoolchildren
according to geographlcal zone and sex, 1990-1991
Bex Male Female Total
No. % No. % No. %
Zone*
North 53 27.32 51 27.72 104  27.51
n=194 n=184 n=378
South - 16 8.12 25 13.30 41 10.65
n=197 n=188 n=385
East 10 8.85 16 16.84 26 1250
n=113 n=295 n=208
Waest 9 5.29 20 11.56 29 8.45
n=170 n=173 n=2343
Middle 3 1.78 19 11.52 22 6.59
n=169 n=165 n=2334
Total a1 10.79 131 16.27 222 1347
n=843 n=805 n=1648
* Significant r=124p <005
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Figure 1 Prevalence of goitre among the Cairo schoolchiidren examined according to
geographical zone and sex

Table 3 Distribution of goitrous cases among Cairo
schoolchildren according to age and sex, 1990-1991

Sex Male Female Total
No. % No. % No. %
Age* '
6 2 12.50 6 35.29 8 24.24
n= 16 n= 17 n= 33
7 15 9.08 24 16.33 39 10.58
n=165" . n=147 n=312
8 28 13.08 25 15.53 53 14.13
n=214 n=161 n=375
9 .17 11.04 21 13.12 38 12.10
n=154 n=160 n=314
10 13 9.85 31 17.32 44 14.15
n=132 n=179 n=311
11-12 16 9.88 24 17.02 40 13.20
- nh=162 n=141 n=303
Total 91 10.79 131 16.27 222 13.47
n=843 n=805 n= 1648
t=0.6 p>0.05

sex. Itis quite clear that the highest prevalence =~ among males and 16.2% among females. The
was in North Cairo (27.51%) and the lowest  difference in goitre prevalence per zone was
was in Central Cairo (6.59%). Goitre was al-  statistically significant. ¥ = 12.4, p < 0.05.

ways more prevalent in females than in males. Table 3 exhibits the distribution of goitrous
The total goitre rate was 13.47%, being 10.8% cases among the Cairo schoolchildren exam-
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Table 4 Distribution of goitrous cases according to goitre grade, sex, and geographical zone,
19901991 ’
Zone Grade 1A Grade 1B " Grade 2 Total
M F M F M F M F

North

No. 15 12 38 a8 - 1 53 51

% 46.87 25.00 64.41 46.34 - - 58.24 38.93
South

No. 4 7 12 18 - - 16 25

Yo 12.50 14.58 20.34 21.95 - - 17.58 19.09
East )

No. 5 4 5 12 - - 10 16

% 15.75 8.33 8.48 1463 - - 10.99 12.21
West

No. 6 1 3 9 - - 9 20

% 18.75 22.92 5.08 10.98 - - 2.89 15.50
Central

No. 2 14 1 5 - - 3 19

% 6.25 29.17 1.69 6.10 L - - 3.30 1450
Total

No. 32 48 59 82 - 1 N 13

% 100 100 100 100 0 100 100 100
Grand total

No. BO 41 1 222

% 36.00 63.50 0.05 100
Grade for sex 3% = 0.071; grade for zone x2 = 24.534
not gignificant *significant, p < 0.05

ined according to age and sex. As is evident
from the table the highest prevalence was at
age 6 (24.24%) and the lowest was at age 7
(10.58%). For males, the age of highest fre-
quency was 8 years (13.08%) and the lowest
was 7 years (9.09%). For females they were 6
years (35.29%) and 9 vears (13.13%) respec-
tively. No significant difference could be de-
tected for goitre prevalence by age or sex.
Table 4 indicates the distribution of goitr-
ous cases according to goitre grade, sex and
geographical zone. From the table, it is clear
that no grade 3 goitre was detected in the sur-
vey. Only one female case of grade 2 goitre
was observed, in North Cairo, Grade 1B goitre
recorded a higher prevalence (63.5%) among
examined children than grade 1A(36%). The
highest frequency of goitre (all grades) was in

North Cairo, while the lowest was in Central
Cairo. The male:female ratio was about 1;1.5.
The difference in the goitre grades in different
Cairo zones is significant, 2= 24.534, with
P < 0.05, but that between males and females
is not significant: x> = 0.0715.

2. Urinary excretion of lodine of the
studied subsamples

Table 5 illustrates the distribution of cases and
controls according to age, sex and mean uri-
nary excretion in pg/dl. From the table, it is
observed that the pattern of urinary iodine ex-
cretion by ID cases compared with their con-
trols is inconsistent. Generally, males recorded
slightly higher values than females. The older
the child, the lower the value of urinary iodine,
especially in ID cases. The mean total urinary
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Table 5 Distribution of cases and controls according to age, sex, and mean urinary iodine
excretion in pg/dl, 1990-1991

Age In years 6 7 8 9 10 11-12 total

Male cases n=38 85100 65125 55+16 41+23 46119 47113 53t22
controils n=27 90100 52109 44113 56122 47+26 56+24 54120
tvalue 0.00 1.10 1.31 1.28 0.07 0.82 0.00

Female casesn=61 61119 38x12 33117 4613 5150 50+11 46128
controls n=45 48+01 53112 51124 47111 5b2+12 46117 50%14
tvalue 0.91 2.93* 1.71 0.19 0.06 0.62 0.89

Total cases n=99 69119 51+23 42120 44117 49143 48112 48126
controls n=72 69+24 53+11 47+18 51+16 51116 50+19 52+186

t value 0.00 0.32 0.67 127 0.16 0.35 1.17
* significant p < 0.05
Table 6 Distribution of Galro schooichlidren Discussion
by goltre grade, sex, and mean urinary iodine
excretion Working towards the goal of eliminating IDD

as part of achieving child heaith and develop-
ment goals for the year 2000, surveillance ac-
tivities can provide a quantitative basis for

Sex
Grade males females total tvalue

n=65 n=106 n=171 assessing progress towards these targets. One
0 55+20 50114 5216 125 of the fundamental purposes of IDD surveil-
n=27 n=45 n=72 lance is to determine the magnitude and distri-
1A 53:f14 50139 51232 028 bution of IDD within a population to develop
n=15 n=21 n=36 correction programmes and to stimulate action
1B 51+23 43115 46120 167 for the allocation of resources for [DD elimi-
n=23 n=40 n=63 nation.
Total 53120 47122 50+22 179 The present study was conducted to assess
n=65 n=106 n=171 the prevalence of goitre (as an indicator for
IDD) in Cairo Governorate.

A sample of 1 648 (843 males and 850 fe-
iodine value for goitrous children, which was  males) primary schoolchildren aged 6-12
4.8 £2.6 pg/dl, was insignificantly lowerthan  years was selected from nine public schools
that of the controls, which was 5.2+ 1.6 ug/dl.  located in five different geographical areas of

Table 6 and Fig. 2 show distribution of the ~ Cairo by stratified random method.

children studied according to goitre grade, sex Goitre is arbitrarily defined to be endemic
and mean urinary iodine excretion in pg/dl.  in an area if more than 10% of the population
From the table, it is evident that urinary iodine ~ of “schoolchildren aged 6-12 years are
values decrease with increase in goitrc sizc  goitrous.
52+ 16,51 %32 and 4.6 £ 2 pg/dl for Very recently [11], the cut-off point of 10%
grades 0, 1A and 1B respectively). It is also ~ was revised downward because it was found
clear that males excreted more iodine in their  that goitre prevalence rates between 5% and
urine than females. These differences are sta-  10% may be associated with a range of abnor-
tistically insignificant. malities, including subnormal circulating
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levels of thyroid hormones and clevation of
thyroid stimulating hormone (TSH) in the
population, clearly representing a public con-
CClLIL,

The total goitre rate (TGR) recorded in this
study was 13.5% (10.8% in males and 16.3%
in females), clearly higher than thal reported
by the Cairo Nutrition Institute in 1992—5.2%
among primary schoolchildren examined in
Cairo [4]. This obvious difference between the
two rates of goitre prevalence may be attrib-
uted to the variability in sampling methods,
sample size and interobserver variations. The
higher prevalence rate reported in this study
may be explained by the results of urinary ex-
cretion of iodine and the larger sample size
covered,

In 1962 Abdou et al. [7] reported a goitre
prevalence rate of 17.8% among females and
1.7% among males in Cairo schoolchildren
aged 7-19 years old.

In 1975 Amin et al. | 8] found that 13.3% ot
Cairo schoolchildren aged 618 years old were
goitrous,

The present study showed a goitre preva-
lence rate comparable with that reported in

61

Port Sudan [7}, a coastal region in the Sudan,
among examined schoolchildren (13.5%).

In the present study goitre affected both
sexes, being higher in females. Figures ob-
tained did not show a significant difference
between males and females regarding TGR in
Cairv (10.8% in males and 16.3% in females).
This observation is also reported in many re-
cent studies [/0].

By region, if the sample had been chosen
by proportionate allocation, the unequal num-
ber of examined children may be overcome,
but due to constraints mentioned earlier, this
technique could not be followed. The highest
prevalence rate recorded was in North Cairo,
while the lowest was in Central Cairo (27.5%
and 6.6% respectively). There is a highly sig-
nificant difference between areas in goitre
prevalence () = 24.534 and p < 0.05). This
significant difference in such a small geo-
graphical area (Cairo) may indicate the impli-
cation of cofactors other than iodine deticiency
in this goitrogenesis. This is substantiated by
higher rates of iodine excretion in North Cairo
schoolchildren, probably due to higher con-
sumption of goitrogens.
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Figure 2 Distribution of the studied children according to goltre grade, sex and mean urinary

excretion in pg/dl
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Considering goitre prevalence by grade;
36% of cases had grade 1A goitre, 60% of
them female. Only one female case, in North
Cairo, had grade 2 poitre.

- The classification method of goitre grades
used in this study was based on the 1990 crite-
ria of WHO [5]. A modification of this system
has been proposed by WHO, UNICEF and
ICCIDD {11]: combine grades 1A and 1B to-
gether and grades 2 and 3 into a second grade.
However, this proposed classification may
hinder the impact of IDD control programmes
when guites reduce in size from grade 1B 10
grade 1A or from grade 3 to grade 2.

Urinary excretion of iodine
The rate of iodine excretion is a good and reli-
able index for estimating iodine intake [5].

The urinary iodine excretion in a casual
urine sample is a valuable index for evaluating
the iodine supply of population The popula-
tion sample size should be at least 50-100 be-
cause this number, statistically, allows for
changes in urinary iodine concentration aris-
ing from possible differences in dilution | /2].

The data of the present study revealed that
the mean iodine excretion of the whole sample
was 5.0+ 2.2 pg/dl retlecting a state of mildly
severe iodine deficiency. Cases and controls
reported comparable figures (4.8 + 2.6 and
5.2 £ 1.6 pg/dl respectively). Males excreted
slightly more iodine in urine than females.
Grade 1B goitrous children excreted less io-
dine in urine (4.6 £ 2.0 pg/dl) than grade 1A
children (5.1 £ 3.2 ug/dl). Grade 0 (non-
goitrous control children) reported a slightly
higher figure 5.2 1 1.6 pg/dl). This indicates
that iodine excretion may be inversely related
to the size of goitre, as suggested by other stud-
ies [12].

Male and female children in North Cairo
reported higher figures of iodine excretion
6.1+ 1.8 and 5.3 £ 2.0 pg/dl respectively)
than in other areas. The highest urinary iodine
excretion was recorded in North Cairo (5.7 £

1.9 pg/dly while the lowest was in Central
Cairo (3.9 £ 1.2 pg/dl).

This finding further supports a previous
conclusion that the wide variation in goitre
prevalence in different Cairo zones may be due
to factors, dietary or nondietary, other than io-
dine deficiency.

A 1993 study on goitre conducted in Mo-
rocco [13] found the median value for urinary
iodine in endemic areas was 1.8 pg/dl and 2.4
pg/dl for cases and controls respectively in
comparison to 11.7 pg/dl in Casablanca
(where goitre is not endemic). However, the
study’s use of the HPLC in analysing urinary
iodine (a very sensitive method) and the pos-
sible role of goitrogens may play a role in the
difference between figures in this study and
that of Morocco.

Conclusions

From the study it may be concluded that:
 IDD (as indicated by goitre prevalence)
is of mild severity in Cairo Governorate. This
finding confirms previous studies conducted
in Cairo and is substantiated by a mean uri-
nary iodine excretion of around 5.0 pg/dl.

¢ Female cases constituted 59% of total
cases, and their number was higher than that
of males in all areas except in North Cairo. To-
dine deficiency may be sex linked.

« The highest prevalence of goitre was in
North Cairo (27.51%) and the lowest was in
Central Cairo (6.59%). The difference in goitre
prevalence in different areas is statistically sig-
nificant. This may indicate that factors other
than iodire deficiency play a part in goitro-
genesis,

e Grade 1B goitre was more prevalent
(63.5%) than grade 1A (36%).

e Observations indicated that goitre may
be more prevalent in lower socioeconomic lev-
els.
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» Futther studies on larger samples {fom
all educational zones may be needed to con-
firm the status of IDD in Cairo.

* A household survey for goitre is needed
to detect the presence of familial goitre and to
reflect the impact of socioeconomic status on
goitre.

Recommendations .

Based on data of the present study, the follow-
ing rccommendations are suggested:

» An iodization programme is needed to
combat IDD, per WHO recommendations and
for the benefit of coming generations.
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