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for those born through cesarean.

people with a family history is far more than others.

Abstract \
CCkground: Congenital hypothyroidism is one of the most common endocrine disrupters and metabolism, and

is one of the most important preventable causes of physical and mental disabilities.

Methods: This was a case-control study, in which 54468 infants were screened from 2006 to 2014 in Shahre-Kord,
western Iran. To describe the data, central and dispersion indices such as mean and standard deviation was used.
For modeling, logistic regression was used. All the tests were performed at the significant level of 5%.

Results: Overall, 111 cases were diagnosed with hypothyroidism, which made the prevalence value equal to 2 cases
per 1000 births. The prevalence in females and males was 1.9 and 2.2 per 1,000 birth, respectively. The odds ratio
for this disorder was 4.47(2.42-9.28) for the neonates with a family history of hypothyroidism and 1.72(1.05-2.82)

Conclusion: The incidence of this disorder is similar in males and females, and the incidence of this disease in
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Introduction

Congenital hypothyroidism is one of the most
common endocrine disrupters and metabolism
and is one of the most important preventable
causes of physical and mental disabilities (1). Ac-
cording to the definition, hypothyroidism in new-
borns refers to deficiency of thyroxin during em-
bryonic period and infancy (2). Such a situation,
which is the deficiency of thyroxin (T4), in this pe-
riod can lead to severe and irreversible damage to
the brain in the absence of prompt and timely
treatment (3). The main feature of this disease is
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the absence of specific symptoms so that most
newborns seem normal at birth because of receiv-
ing maternal thyroxin through the umbilical cord
).

Hypothyroidism in the fetus causes disturbances
in important organs including the central nervous
system and skeletal system, but most newborns
seem quite natural at birth. Hypothyroidism is as-
sociated with complications such as mental retar-
dation, shortness and hearing loss; since the brain
development continues until about three years, the
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complications of the disease are irreparable in the
absence of early diagnosis and early onset of the
treatment (5).

According to Iranian hypothyroidism screening
guideline Congenital hypothyroidism can be re-
ferred when Thyroid-Stimulating Hormone (TSH)
is greater than 5 mu/1 of heel sample in infants 3-
5 d on filter paper (S&S 903 paper) and confirma-
tion with venous blood samples TSH is greater
than 10mu/1 and thyroxin (T4) less than 6.5gr/dl
(6). According to national studies, the prevalence
of this disorder is higher than the global rate (7).
One of the possible causes of the incidence of
congenital hypothyroidism in different parts of the
wortld is iodine deficiency and the related disorders
(8). In the areas where iodine deficiency is still
common, the incidence of congenital hypothy-
roidism, particularly its transient type, is somewhat
high (9).

Before the onset of neonatal screening programs,
the incidence of congenital hypothyroidism, which
can only be detected after the appearance of clini-
cal symptoms of the disease, ranged from 1 in
7,000 to 1 per 10,000 live births (10). However,
after starting the screening, the incidence of con-
genital hypothyroidism was reported initially in the
range of 1 per 3,000 to 1 per 4,000 live births (11).
The incidence of congenital hypothyroidism in
male gender, in the Asiatic race, in children with
severe underweight at birth (<1500 grams), multi-
ple births and children of mothers over the age of
39 yr was higher, which confirmed the effect of
some of the demographic factors on the incidence
of this disease (12).

According to the high prevalence of this anomaly
in western Iran, the aim of this study was to inves-
tigate the trend & effective factors of congenital
hypothyroidism.

Materials and Methods

Study design and population

This was a case-control study. From 2006 to 2014,
54,468 neonates from Shahre-kord, western Iran
were screened, of whom 111 had hypothyroidism
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and were considered as cases. The final diagnosis
of this abnormality in neonates was carried out ac-
cording to the national guidelines for neonatal hy-
pothyroidism in Iran (13). According to the inci-
dence of hypothyroidism, 222 neonates were ex-
tracted from the rest of the neonates as controls
using simple random method and based on their
record number. In each area where cases were
identified, controls were also selected based on the
gender ratio from the same area. Controls were
matched based on the neonates’ gender and place
of residence.

This study was confirmed by Ethics Committee of
Shahid Sadoughi University of Medical Sciences.
(Ethical code: IR.SSU.SPH.REC.1394.63).

Data gathering: Neonatal data such as weight and
height at birth, gender and type of birth as well as
parental data such as inter-family marriage and
family history of the disease were gathered from
their health records.

Data analysis: In order to describe the data, central
and dispersion indices such as mean and standard
deviation were used. Logistic regression was em-
ployed for modeling. All the tests were performed
at a significant level of 5%. SPSS software (ver. 22,
Chicago, 1L, USA) was used to analyze the data.

Results

Overall, 111 cases were diagnosed with hypothy-
roidism, which caused the prevalence to be 2 cases
per 1000 births; the prevalence in girls and boys
was 1.9 and 2.2 per 1,000, respectively.

The prevalence of this congenital disorder was not
consistent with any particular structure and was
observed as increased or decreased in both gen-
ders. However, in general, a relatively decreasing
trend was observed in its overall prevalence during
these years but this change was not significant
(P=0.20) and, generally, the prevalence of males
was relatively higher (Fig. 1).

Out of the 111 cases, 62 cases (56%) were male
and the rest were female, also considered in con-
trols.

990


http://ijph.tums.ac.ir/

Iran J Public Health, Vol. 49, No.5, May 2020, pp. 989-994

1.1 1.03

2006 2007 2008 2009 2010 2011

— =— Femal
_-2.34 Male

overall

2012 2013 2014

Fig. 1: Prevalence of congenital hypothyroid disorder (per thousand births) during 2006-2014

The mean birth weight in cases was 2984 £ 540
and, in controls, it was 3,014 £ 440 gr. The height
of the newborns was another variable investigated
in this investigation. The mean height of the in-
fants in the case group was 48.6 = 3.3 and, in the
control group, it was 49 £ 2.8 cm.

The primary mean of neonatal TSH in the case
group was 23.7 * 30.2 and, in the control group,
it was 1.75 = 2.2. Other characteristics of the case
and control groups are listed in Table 1.

Table 1: Distribution of different factors among cases and controls

Variable Cases Controls
Fre- Percent Fre- Percent
quency quency
Gender Female 49 441 100 45
Male 62 55.9 122 55
Birth Weight <2500 gr 24 26.1 29 13.1
2500-4000gt 84 75.7 191 86
4000gr< 3 2.7 2 0.90
Birth Seasonal Spring 24 26.1 55 24.8
Summer 36 32.4 62 27.9
Autumn 28 25.2 54 24.3
Winter 23 20.7 51 23
Family History Yes 30 27 16 7.2
No 81 73 206 92.8
Parental Consanguinity ~ Yes 31 27.9 55 24.8
No 80 72.1 167 75.2
Delivery Type Vaginal Delivery (NVD) 40 36 114 51.4
Cesarean Section (C/S) 71 64 108 48.6

Logistic regression was used to investigate the pre-
dictor factors. At first, the analyses were per-
formed as univariate analysis; then, multivariate
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analysis was employed to adjust the confounders

(Table 2).
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In this part of the analysis, although the ratio of
low weight in the case group was greater than the
control group, there was no significant relation be-
tween LBW and CHD (congenital hypothyroid
disorders). Moreover, it was similar for inter-fam-
ily marriage, so that although this kind of marriage
was more in the case group, this difference was not
statistically significant.

The odds ratio of congenital hypothyroidism was
higher for those who had a history of this disorder
in their family, as the odds ratio for the ones who
had the history of this disorder in their family was
4.47.

On the other hand, babies born with cesarean sec-
tion were at risk for this disorder and the odds ra-
tio was 1.72, which is statistically significant.

Table 2: Crude & adjusted predictors’ odds ratio in congenital hypothyroidism

Predictors Crude Confidence  P-value  Adjusted Confidence P-value
OR Interval OR Interval

Gender Female 0.96 0.61-1.53 0.88 0.87 0.54-1.42 0.59
Male 1 - 1 -

Birth Weight <2500gr 1.35 0.77-2.38 0.29 1.36 0.62-1.94 0.70
2500-4000gr 1 - - 1 - -
>4000 3.25 0.53-19.83 0.20 3.62 0.57-22.77 0.17

Family History ~ No 1 - - 1 - -
Yes 4.76 2.47-9.22 <0.001 4.47 2.42-9.28 <0.001

Parental Con- No 1 - - 1 - -

sanguinity Yes 1.17 0.7-1.97 0.54 1.11 0.64-1.94 0.70

Delivery Type ~ Vaginal  Delivery 1 - - 1 - -
(NVD)
Cesarean  Section 1.87 1.17-2.99 <0.01 1.72 1.05-2.82 0.03
/3)

Discussion

Since the prevalence of congenital hypothyroidism
which may cause mental retardation in newborns
is relatively high in Iran, understanding the risk
factors of this disease can help to prevent and treat
it (5, 14) .

In Iran, various prevalence rates have been re-
ported from 5 cases per 10,000 births to 18 cases
per 1,000 births (15, 16). In this study, the overall
prevalence was 2 cases per 1000 births, also ob-
served in Isfahan and Qazvin provinces (17, 18).
However, it was higher than the reported preva-
lence in Fars and Zanjan provinces (17, 19) and
less than the reported prevalence in Khorasan
Province (15).

It has been reported from one case per 4,000
births in Japan to 3 cases per 1,000 births in China
(20, 21). This difference may be due to diet or ge-
netic differences.
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Studies on the relationship between the sex of the
neonates and incidence of congenital hypothy-
roidism show that women are more likely to have
this disorder than men (22). Although in our study,
reverse results were found and men were more
likely to have this disorder, this difference was not
significant. This finding has happened in other
studies as well (23). The prevalence of this disot-
der is the same in both sexes.

Infants are born in different seasons and their
birth season may have an effect on the level of
TSH; but, the result of our study was not signifi-
cant as well as another study (14).

Another variable is birth weight, which has been a
risk factor for the occurrence of congenital hypo-
thyroidism in various studies. However, in the ma-
jority of studies, as well as the present one, the re-
sults have demonstrated no significant relation-
ship between birth weight and anomalies (22-24).
However, low birth weight could affect the level
of TSH in neonatal babies (14, 25). Overall, weight
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cannot be considered as a factor in the prediction
of congenital hypothyroidism.

Family history is considered as a risk factor in
many congenital disorders. In the case of hypothy-
roidism, the results of our study, as well as others,
confirm this relationship (23, 26). In cases with a
family history of hypothyroidism, the re-occur-
rence of this malformation is likely to increase in
that family.

Numerous inter-family marriages occur in Iran;
hence, the possibility of occurrence of congenital
disorders in the children of these parents is more
than others. The results of this study showed that
infants, the parents of whom had inter-family mar-
riages, were more likely to have hypothyroidism
than others, although this difference was not sta-
tistically significant (P=0.70). In other studies, sig-
nificant results were obtained; for example, a study
in Tehran Province showed that babies, the par-
ents of whom had inter-family marriages, were 2.75
times more likely to have congenital hypothyroid-
ism (27). Therefore, inter-family marriage seems to
be a predictor of congenital hypothyroidism. Small
sample size and high ratio of inter-family marriage
in both case and control groups may have led this
to be not statistically significant.

Several studies have investigated the effect of de-
livery type on the level of blood TSH, which has
led to different results. In some works, higher
prevalence of congenital hypothyroidism in neo-
nates born with NVD is reported (14, 28). On the
other hand, there are other studies that claim that
the prevalence of congenital hypothyroidism in
neonates born with C/S is higher (29). Although
the results of our study were closer to the second
claim, this difference was not statistically signifi-
cant and the type of delivery seems not to be a
predictor for congenital hypothyroidism.

Conclusion

The incidence of this disorder is similar in males
and females, and the occurrence of this disease in
people with a family history is far more than oth-
ers.
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