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ABSTRACT In Indonesia, iodine deficiency remains a public health problem and
iodine deficiency disorder (IDD) Control Programs are not optimally implemented. This
situation might affect the growth and development of young infants living in iodine
deficient areas. Eight hundred and eight infants aged 0-12 months in 5 severe iodine
deficient subdistrics in West Java, were studied to assess their linear growth. Using the
US National Center for Health Statistics (NCHS) age relerence standards, there were
14.7% of infants with Z-score below 2 8D of the mean for normal height, defined as
stunted. Using the local standards there were 8.2% of infants with stunted growth. The
percentage ol stunted infants were significantly higher with increasing age. The stunted
infants among goitrous mothers were higher compared to those among non-goitrous
mothers. It was concluded that a relatively high percentage of linear growth impairment
in this study might be attributable to iodine deficiency or other factors. The nfants of
mothers with goiter were at higher risk of being stunted. [Paediatr Indones 1999;
39:268-277]

>

Introduction

Normal growth and development are finely regulated by a complex interaction of hor-
monal influences, tissue responsiveness, and nutrition. Metabolic and genetic signals
can modulate these responses. Thus many non-genetic factors can also impair
growth. Consequently, the evaluation of the growth of children is a sensitive indicator
of their general health. The measurements of height and weight is an essential part of
the physical examination to determine if a child's health is normal.! Thyroid hormones
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are required for normal growth and development and for maintenance of a normal
metabolic state. Protein synthesis and the efficient utilization of oxygen in the produc-
tion of high-energy phosphate bond are necessary for growth and appropriate
amounts of thyroid hormones permit these biochemical processes to occur.?

Iodine is the essential constituent of thyroid hormones. In geographic areas with
iodine deficiency, dietary intakes of iodine are limited, thyroid hormone synthesis is in-
adequate and secretion declines, resulting in a wide spectrum of conditions-termed as
iodine deficiency disorders (IDD).> The most important are mental and physical retar-
dation, endemic cretins, impaired reproductive outcome and goiter.* Infants who de-
velop a deficiency of thyroid hormone have increasingly slow bodily growth and
delayed skeletal maturity, affecting the linear growth. In Indonesia, there are still
many areas of jodine deficiency spreading throughout the country. IDD control pro-
grams through distribution of oral iodized oil has been prioritized for pregnant and lac-
tating mothers, women of child-bearing age, and infants from birth to 1 year. The use
of iodized salt is being promoted for a long term control program.® Recent study indi-
cates that in the Province of West Java there are certain areas in some subdistricts
still iodine deficient.® Subtle forms of intellectual and physical growth impairment
which can disappear with iodine supplementation are known to occur in otherwise
"normal” people living in areas where iodine deficiency is severe, implying that a large
proportion of people living in iodine deficient areas are at risk of developing I]?D. The
present study was conducted to assess growth of young infants in severe iodine defi-
cient areas in West Java.

Methods

This study was performed from October to December 1997. The study subjects con-
sisted of mothers and their infants from some villages in the area of 5 severe iodine de-
ficient subdistricts: Kertasari, Pagelaran, Maja, Bojong and Pangkalan in the district of
Bandung, Cianjur, Majalengka, Purwakarta and Karawang, respectively. Subjects
were selected through a multistage sampling method. Eligible infants were 0-12
months old, born in the study villages and without any disorders contributing to
stunted growth. Age definition was: zero months; from birth up to 15 days, one
month; from 16 days up to 45 days, 2 months; from 46 days up to 75, etc. Written in-
formed consents were obtained from parents and guardians before enrollment.

The study design was a cross sectional. A special form was prepared for this study.
In addition to infant's chronological age, data were recorded that could be useful in
evaluating physical growth. Body weight and crown-heel length (height) were meas-
ured using standardized equipment and procedures. The United States National Cen-
ter for Health Statistics (NCHS) standard’ was used as reference standards for weight
and height/chronological age. The Z-score was calculated as the, number of standard
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deviation from the median of the NCHS reference table for normal height. Data from
the Nutrition Research and Development Center (Department of Health, Republic of
Indonesia) cross sectional study on growth in Bogor, were used for comparison.®
Mother's thyroid gland was examined using methods recommended by WHO.? Par-
ticular emphasis was placed on clinical evidence of congenital hypothyroidism and
cretinism. Information on infant feeding, oral iodine supplementation and iodinated
salt consumption could also be obtained.

Data processing was carried out by using computerized SPSS 7.5 programs. An-

thropometric data were analyzed by descriptive statistical methods. Chi-squared test

when appropriate was used to analyze differences. For two by two table, the relative
risk was also calculated.

Results

A total of 820 infants from 20 villages in the severe iodine deficient areas were re-
cruited. Twelve infants did not meet the study criteria, those were 10 infants with a

history of suspected severe intrauterine growth retardation, one with Down syrdrome,
and one with bilateral coxa vara.

Subject characteristics

Eight hundred and eight infants were enrolled in the study. Four hundred fifteen
(51.4%) were male and 393 (48.6%) were female. There were no infants aged zero
month available and none showed any signs and symptoms of congenital hypothy-
roidism or cretinism. Ninety four (11.6%) infants received oral iodized oil. Seven hun-
dred and seventy seven (96.2%) infants were breast fed. Goiter were noted in 25
mothers (3.1%), six hundred and three (74.6%) mothers previously received oral io-

dized oil. lodinated salt was used by 80% of mothers. Among 777 lactating mothers,
75.4% received iodine supplementation.

Attained linear growth

As 90.9% of the infants were born at home and 70% deliveries were assisted by tradi-
tional birth attendants, not all infants had birth weight and birth length measured
and recorded. Using the NCHS reference standards, 119 (14.7%) infants were found to
have stunted growth and using the local standards there were 8.2%. When body
weight was analyzed against stature corrected for nutritional cause of stunted, no

wasted stunted infants were identified. Table 1 shows growth of infants according to
three anthropometric indices.
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i indices: wei height (H) for chronological
i rowth according to 3 indices: weight (VY) and
Tabls 1. Atziigdd age (CA) and weight for height

Indices
Growth Weight/CA Height/CA W/H
N % N % N %
Normal 782 968 689 753 808 100
Impaired 26 3.2 119 147 0 0
Total 808 100 808 100 808 100

i able 2) were
the mean values for height among the age groups (T ver
thE'jtnre p th:;glenoc ranges, when this data were expressed in the gl_'owﬂl curve it 1§
e i E:gn that the growth of male infants, group 1, 2,3 monﬂl do not dlffer_ muc]
?rlne?nl- )1;1(: standard, but after wards the differences become prom1arlleri11tlf ap}:rof.'«ilcht?g ﬁt};e
’ i i f female infants fluctuating
ine (Figure 1). Figure 2 shows linear growth curve o 2
;12 St?ﬁm;":o[nﬂns and] decreased more form 6 to 12 months of age. The mean standard
izEd 7-score are provided in Table 3. It ranged from 0.16 to -1.65.

Table 2. Height (mean+SD) of the studied infants, the NCHS and the local standard

FEMALE
Local standard Studied infants NCHS
Age N X SD X SD N X Sb N X SD X SD N X 28?9
35 537 407 546 24 216 53.8 240 35 535 4.75 53.5 23 168 52.9 2.
37 589 451 581 26 367 575 269 25 56.5 274 56.8 2.4 337 559 232
32 588 441 611 26 436 604 270 31 588 455 59.5 2.5 400 58.9 2.58
30 60.8 3.98 637 27 414 628 240 35 60.0 262 620 25 413 612 2.31
41 621 196 659 2.7 383 648 244 35 63.6 455 641 2.6 386 63.1 225
45 639 3.07 67.8 27 328 666 271 40 647 358 659 27 354 645 217
34 65.2.350 69.5 27 280 67.8 271 30 65.5 540 67.6 26 295 66.1 2.46
33 67.8 3.93 710 26 274 69.0 256 29 66.3 2.84 69.1 27 260 67.2 2.88
30 686 241 723 27 222 703 235 33 66.9 3.39 704 28 214 685 253
93 685 226 736 27 181 715 313 35 68.6 3.25 71.8 27 161 69.7 232
32 698 597 749 26 161 726 279 23 69.8 6.99 73.1 28 144 707 276
33 715 3.47 761 27 120 733 277 42 698 5.14 743 28 111 719 258

MALE
Studied infants NCHS

Local standard
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Table 3. Z-score (Mean and standard deviations) by age group

Age (mo) Height/CA

N - X sSD
1 70 -0.17 1.89
2 62 0.16 1.53
3 63 -0.20 1.75
4 65 -0.69 1.26
5 76 -0.50 1.32
6 85 -0.72 1.25
7 64 -0.73 1.31
8 62 -0.61 1.07
9 63 -1.31 1.04
10 68 -1.21 2.01
1 55 -0.63 1.57
12 75 -1.65 1.04

Association analysis

To explain the association between several variables (maternal and infant characteris-
tics) and the stunted growth, the Mantel-Haenszel test was used, which is displayed in
Table 4. These variables included infant's sex and age, breast feeding, maternal goiter
status, history of maternal iodized oil supplementation and the use of iodized salt. As
the outcome of interest is rare, the odds ratio (OR) is approximately the same as the
relative risk (RR).

Table 4 shows independent variables that had a significant association with the oc-
currence of stunted growth, are mother's goiter status, infant's age and lactating
mothers who previously received iodine supplementation. On the order hand gender,

breast feeding, iodine supplementation and iodine salt consumption was not related to
the stunted growth.

To describe the way the stunted growth is influenced by those independent vari-
ables we used multiple logistic regression analysis. Variables with p<0.25 were in-
cluded into the model because these variables may contribute to the regression model

in unforeseen ways due to complex interrelationship among them. The results are pre-
sented in Table 5.
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Table 4. The association between independent variables and the occurrence of stunted growth

i - Total RR P Value
ndent Variables Stunted Non-Stunted
Indepe (n=119) (n=689)

«N %o N %

Maternal characteristics
00 111 142 672 85.8 783 1.00 0.002

1A 5 26.3 14 73.6 19 1.85
13 1 33.3 2 66.7 3 2.35

Goiter grade

02 2 63.7 1 33.3 3 4.49
Matemnal iodine
Supplementation
® Yes 95 15.8 508 84.2 603 1.00
s No 24 11.9 181 88.1 205 0.75 0.903
The use of iodized salt:
5 Yes 103 15.4 543 84.1 646 1.00 0.226
= No 10 7.5 123 925 133 0.48
= Do not know 6 20.7 23 79.3 29 1.34
Infants characteristics
Sex: Male 62 14.9 353 85.1 415 1.00 0.861
Female 57 145 336 85.5 393 0.97
Age (months): 1-3 15 7.7 180 92.3 195 1.00  0.000
4-6 22 9.7 204 90.3 226 1.26
7-9 33 17.8 156 82.2 189 2.31
10-12 49 24.7 149 75.3 198 3.2
lodine supplementation
" Yes 15 16.0 79 84.0 94 1.00 0.295
= No 104 14.6 610 85.4 714 0.91
Breast feeding
= Yes 115 14.8 662 85.2 777 1.00 0.770
= No 4 12.9 27 87.1 31 0.87

lodine supplementation to
lactating mother

" Yes 8 13.3 508 86.7 586 1.00  0.040
= No 37 19.4 154 80.6 191 1.46

R= reference value, i.e., RR (relative risk)=1.00



Table 5. Logistic regression an

and the occurren

Var B SE
Goiter grade -06615 0.3048
Age group -0.4301  0.0930
The use of iodized salt -0.7504 0.4076
lodine Supplementation -0.0692 0.1348
Lactating mothers Previously  .0.5281 0.3349

received iodized oil

Constant 2.8161 0.4350 41.9023 1 0.0000 -

Discussion

The major goals in the prevention of IDD ha
tinism and goiter, The technologies available

alysis between in
ce of stunted growth

Wald Df
4.7172 1
21.3826 1
3.3892 1
0.2636 1
2.4866 1

Sig
0.0299
0.000
0.0456
0.6077
0.1148

dependent variables

Exp(B)
0.5161
0.6504
21178
1.0716
0.5897

Diet Sadiah Rustama 275
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awareness. The linear growth of those infants living in iodine deficient areas should be
monitored and height measurement can be easily performed even in an Integrated
Health Service Posts (Posyandu), by non-professional health workers. Further re-
search included thyroid stimulating hormone (TSH) assay is warranted to achieve defi-
nite conclusions.
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