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Prevalence and risk factors for hypothyroidism in 
Jordanian women: comparison between different 
reference ranges 
A. Alkafajei,1 Z. Amarin,2 W. Alazaizeh,1 Y. Khader1 and M. Marji3

ABSTRACT The aim of this cross-sectional study in Jordan was to estimate the prevalence of hypothyroidism 
among women during early pregnancy and to assess the association of risk factors with hypothyroidism. 
According to internationally adopted thyroid stimulating hormone (TSH) and thyroxine (T4) pregnancy reference 
ranges (TSH ≥ 2.6 mIU/L and T4 10.6–20.4 pmol/L), 67 of 322 (20.8%) women were diagnosed with sub-clinical 
hypothyroidism. When the general laboratory criteria were applied (TSH ≥ 4.6 mIU/L and T4 < 10.6 pmol/L) the 
prevalence dropped to 4.3%. No cases of overt hypothyroidism were diagnosed using either diagnostic criterion. 
Younger age and being in gestational weeks 1–8 were significant risk factors for hypothyroidism. It is suggested 
that the reference criteria need revision, and that pathology laboratories should adopt appropriate pregnancy-
specific reference intervals.
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معدل انتشار وعوامل اختطار قصور الغدة الدرقية لدى الأردنيات: مقارنة بين مجالات مرجعية مختلفة 
أحمد الخفاجي، زهير عمارين، وفاء العزايزة، يوسف خضر، مازن مرجي

الخلاصة: تهدف هذه الدراسة المستعرضة في الأردن إلى تقدير معدل انتشار قصور الغدة الدرقية؛ فوفقاً للمجالات المرجعية المعتمدة دولياً للهرمون 
المنبِّه للدرقية )TSH( وللثيروكسين T4، فإن المجالات المرجعية أثناء الحمل هي ≤ 2.6 ميلي وحدة دولية/لتر من الهرمون المنبه للدرقية و10.6 – 20.4 
بيكومول/لتر من الـ T4، ولوحظ أن 67 امرأة من بين 322 امرأة )20.8%( قد شخص لديهن نقص نشاط الغدة الدرقية سريرياً. وعند تطبيق المعايير 
المختبرية العامة فإن معدل الانتشار قد هبط إلى 4.3%. ولم يتم تشخيص حالات قصور واضح في الغدة الدرقية باستخدام أيٍ من المعايير التشخيصية. 
وقد كان صغر العمر والمرور بالأسابيع 8-1 من الحمل عاملَيْن يُعتدُّ بهما إحصائياً لاختطار الإصابة بقصور الغدة الدرقية. ويرى الباحثون أن المعايير 

المرجعية بحاجة إلى مراجعة، وأنه ينبغي اعتماد فواصل مرجعية خاصة بالحمل في المختبرات الباثولوجية تكون ملائمة للسكان.

Prévalence et facteurs de risque d’hypothyroïdie chez des femmes jordaniennes : comparaison entre 
différentes valeurs de référence 

RÉSUMÉ La présente étude transversale en Jordanie visait à estimer la prévalence de l’hypothyroïdie chez des 
femmes au début de grossesse et à évaluer l’association des facteurs de risque d’une hypothyroïdie. D’après 
les valeurs de référence adoptées au niveau international pour la thyréostimuline hypophysaire (TSH) et la 
thyroxine (T4) au cours d’une grossesse (TSH ≥ 2,6 mIU/l et T4 10,6–20,4 pmol/l), 67 femmes sur 322 (20,8 %) 
ont été diagnostiquées avec une hypothyroïdie infraclinique. Lorsque les critères généraux de laboratoire ont 
été appliqués (TSH ≥ 4,6 mIU/l et T4 < 10,6 pmol/l), la prévalence a chuté à 4,3 %. Aucun cas d’hypothyroïdie 
patente n’a été diagnostiqué avec l’un quelconque des critères diagnostiques. Un âge plus jeune et une grossesse 
d’une à huit semaines représentaient des facteurs de risque significatifs pour une hypothyroïdie. Il est suggéré 
que les critères de référence soient révisés, et que les laboratoires de pathologie adoptent des intervalles de 
référence spécifiquement adaptés aux femmes enceintes.
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Introduction

Detection of hypothyroidism early in 
pregnancy, before 13 weeks of gesta-
tion, and applying proper interventions 
can significantly reduce the possible 
adverse effects for the mother and fetus 
[1]. The large number of adverse conse-
quences associated with hypothyroid-
ism during pregnancy has highlighted 
the need to focus on screening for thy-
roid abnormalities early in pregnancy. 
However, there is currently insufficient 
evidence to justify universal screen-
ing of all pregnant women for thyroid 
abnormalities before and during preg-
nancy [2].

The clinical features of thyroid 
dysfunction during pregnancy are dif-
ficult to assess because the signs and 
symptoms may be interpreted as fea-
tures of normal pregnancy or may be 
attributed to other medical conditions 
[1,3]. In addition, many hypothyroid 
women are asymptomatic and may 
show no signs of the disease [4]. The 
diagnosis of hypothyroidism can only 
be confirmed by laboratory tests of thy-
roid stimulating hormone (TSH) and 
thyroid hormones thyroxine (T4) and 
triiodothyronine (T3) [5,6]. However, 
it is common in clinical practice to find 
pregnant women with TSH, T3 and 
T4 levels outside the reference range 
and there is a need for further evalua-
tion to clarify the diagnosis and possible 
treatment [7]. The current practice is 
to concentrate on case finding among 
high-risk women, i.e. those with a per-
sonal or family history of thyroid ab-
normalities and a history of pregnancy 
complications [7,8]. Although the high-
risk screening approach is not sufficient 
to pick up all pregnant women with 
thyroid abnormalities [9], this approach 
is supported by the American College 
of Obstetrics and Gynecology, the En-
docrine Society, the British Thyroid As-
sociation and the American Association 
of Clinical Endocrinologists [10].

The current study aimed to estimate 
the prevalence of hypothyroidism in 

a sample of Jordanian women during 
early pregnancy and to ascertain the 
risk factors for hypothyroidism. We also 
aimed to quantify the sensitivity, speci-
ficity and diagnostic predictive values of 
the symptoms and risk factors accord-
ing to internationally adopted TSH and 
T4 reference pregnancy ranges and to 
consider the applicability of those crite-
ria to the study population.

Methods

Study design and setting
This was a descriptive cross-sectional 
study of pregnant women in their first 
13 weeks of pregnancy. The antenatal 
clinics in 4 teaching health care facilities, 
based in the city of Irbid in the north of 
Jordan, were the setting for the study. 
Two of the 4 teaching health care 
institutions were primary health care 
centres, the other 2 were general hos-
pitals. Data collection was carried out 
between July 2008 and January 2009. 
Two months were spent at each of the 4 
antenatal clinics.

The study was approved by the in-
stitutional review board. An informed 
consent was signed by each woman.

Sample
In this cross-sectional study, data were 
collected on patients as they attended 
each of the 4 antenatal clinics between 
July 2008 and January 2009. Two 
months were spent at each of these 
clinics. The sample size was estimated 
at 348 pregnant women in early preg-
nancy with a confidence level of 95% 
and power of 80% [11]. The sampling 
procedure from the 4 antenatal clin-
ics was proportional to the number 
of pregnant women attending each of 
the 4 clinics. A total of 322 women in 
early pregnancy agreed to participate, a 
response rate of 92.5%.

Data collection
The patients were specifically ques-
tioned about the presence or absence 

of common symptoms associated 
with hypothyroidism included fatigue, 
weight gain, constipation, dry skin, 
hair coarseness, depression, brittle 
nails, decreased mental concentra-
tion, forgetfulness, muscle cramps, 
feeling cold, pale skin, mode swings, 
reduced appetite, sleep disturbance, 
reflex delay, headaches, hand tingling, 
hoarse voice and history of menstrual 
irregularities. 

The patients were interviewed by 
specialist physicians to collect data on 
age, education, occupation, gestational 
age, personal history of thyroid prob-
lems, family history of thyroid problems, 
diabetes mellitus and previous preg-
nancy complications.

After enrolment of patients, 5–7 
mL of venous blood was drawn by 
venipuncture into a tube. The contents 
were homogenized by gentle inversion 
5 times. The blood samples were stored 
in a secure refrigerator (2–8 °C) labora-
tory testing. TSH and T4 measurements 
were conducted using an autoanalyser 
(Immulite 1000-Free T4). The prin-
ciple of the procedure was competi-
tive analogue immunoassay through 
solid-phase, 2-site chemiluminescent 
assay. The study used the following 
internationally advocated pregnancy 
diagnostic criteria: for subclinical hy-
pothyroidism, TSH level ≥ 2.6 mIU/L 
and T4 measurement between 10.6 and 
20.4 pmol/L; for overt hypothyroid-
ism, TSH level > 10 mIU/L and T4 
measurement < 10.6 pmol/L [12,13]. 
For comparison, the local laboratory 
general diagnostic cut-off points were ≥ 
4.6 for TSH mIU/L and < 10.6 pmol/L 
for T4.

Analysis
SPSS, version 15 was used for sta-
tistical analysis. Differences between 
means were analysed using inde-
pendent sample t-test. Differences in 
proportions were analysed using the 
chi-squared test, and P-values < 0.05 
were considered statistically signifi-
cant.
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Results

Out of 322 women, 67 women were 
diagnosed to have sub-clinical hypothy-
roidism at the pregnancy cut-off levels 
(TSH ≥ 2.6 mIU/L and T4 10.6–20.4 
pmol/L), a prevalence of 20.8% (95% 
CI: 16.6–25.7). None of the women suf-
fered overt hypothyroidism (TSH ≥ 10 
mIU/L and T4 < 10.6 pmol/L) (Table 
1). At the higher general diagnostic cut-
off points (TSH ≥ 4.6 mIU/l and T4 < 
10.6 pmol/L) the prevalence dropped 
to 4.3% (95% CI: 2.4–7.3) (Table 1).

At pregnancy cut-off levels (TSH ≥ 
2.6 mIU/L and T4 10.6–20.4 pmol/L), 

women aged 15–24 years and women 
during their first 8 weeks of pregnancy 
had higher subclinical hypothyroidism 
prevalence rates compared with women 
aged 25+ years and at gestational weeks 
9–13 respectively. Other factors such 

as educational level, occupation, par-
ity, personal or family history of thyroid 
problems, diabetes mellitus and previ-
ous pregnancy complications were not 
significantly associated with subclinical 
hypothyroidism (Table 2). Only 23 of 

Table 2 Prevalence of sub-clinical hypothyroidism in early pregnancy according to selected factors, at a thyroid stimulating 
hormone level ≥ 2.6 mIU/L and thyroxine level 10.6–20.4 pmol/L among the 322 pregnant women

Variable Total no. Hypothyroid Odds ratio (95% CI) P-value

No. %

Age in years (n = 320 )

15–24 92 27 29.3 2.0 (1.10–3.68)
0.014

25+ 228 39 17.1 1.0

Education in years (n = 320)

≤ 12 151 37 24.5 1.5 (0.85–2.68)
0.138

13+ 169 30 17.8 1.0

Occupation (n = 319)

Housewife 207 46 22.2 1.2 (0.67–2.30)
0.467

Working 112 21 18.8 1.0

Parity (n = 322)

0–1 170 42 24.7 1.7 (0.93–3.01)
0.068

2+ 152 25 16.4 1.0

Gestational weeks (n = 321)

1–8 154 41 26.6 2.0 (1.10–3.54)
0.015

9–13 167 26 15.6 1.0

Personal history of thyroid problem (n = 322)

Yes 12 4 33.3 2.0 (0.48–7.48)
0.276

No 310 63 20.3 1.0

Family history of thyroid problem (n = 322)

Yes 40 12 30.0 1.8 (0.79–3.90)
0.126

No 282 55 19.5 1.0

Diabetes mellitus (n = 321)

Yes 10 4 40.0 2.6 (0.62–10.9)
0.133

No 311 63 20.3 1.0

Previous pregnancy complications (n = 322)

Yes 149 33 22.1 1.1 (0.63–1.98)
0.674

No 173 35 20.2 1.0

CI = confidence interval.

Table 1 Thyroid stimulating hormone (TSH) and thyroxine (T4) measurements 
among the total sample of 322 pregnant women 

T4 level (pmol/L) TSH level (mIU/L)

< 0.49 0.5–2.5 2.6–4.5 4.6–9.9 > 10 Total

9.1–10.5 0 7 5 1 0 13

10.6–20.4 18 219 53a 12a 2a 304

> 20.5 3 2 0 0 0 5

Total 21 228 58 13 2 322
aIndicates the 67 women meeting the diagnostic criteria for subclinical hypothyroidism. 
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the 67 hypothyroid women had 1 risk 
factor or more. 

At the same pregnancy cut-offs (TSH 
≥ 2.6 mIU/L and T4 10.6–20.4 pmol/L), 
the most common specific symptoms 
were brittle nails, reflex delay, hoarse 
voice, hand tingling and hair coarseness 
(Table 3). All these symptoms had a 
specificity rate of more than 92%.

Discussion

The prevalence of subclinical hypothy-
roidism among pregnant women in this 
study, according to internationally ad-
vocated pregnancy reference ranges for 
TSH and T4, was 20.8%. Many studies 
have shown lower prevalence estimates 
of hypothyroidism among pregnant 
women [14–18]. One of the reasons 
for this discrepancy is thought to be 

the gestational age at which screening 
is performed. The women included 
in this study were exclusively in their 
first trimester of pregnancy. Serum hu-
man chorionic gonadotropin (hCG) 
hormone peaks at 10 weeks of gesta-
tion, and fetal thyroid hormones are 
not fully functional until the 12th week 
of gestation, before which the fetus is 
dependant on the mother’s hormones 
[19]. It is well established that hCG 
is a putative thyroid stimulator. The 
thyrotropic activity of hCG in normal 
pregnant women is, at least in a part, 
mediated by TSH receptors [20]. An 
abnormal interaction of hCG and TSH 
hormones early in pregnancy may 
be a factor causing different rates of 
subclinical hypothyroidism in different 
populations.

A second reason for the high 
prevalence in this study was perhaps 

Table 3 Sensitivity, specificity and positive predictive value of symptoms for subclinical hypothyroidism, at a thyroid 
stimulating hormone level ≥ 2.6 mIU/L and thyroxine level 10.6–20.4 pmol/L among the 322 pregnant women

Symptom Total with symptoms Hypothyroid with 
symptoms

Specificity
%

Positive 
predictive value

%
No. Sensitivity

%
No. Sensitivity

%

Brittle nailsa 11 3.4 2 3.0 96.5 18.2

Reflex delaya 15 4.7 6 9.0 96.5 40.0

Hoarse voicea 18 5.6 7 10.4 95.7 38.9

Hand tinglinga 30 9.3 11 16.4 92.5 36.7

Hair coarsenessa 33 10.2 13 19.4 92.2 39.4

Menstrual irregularities 38 11.8 10 14.9 89.0 26.3

Dry skin 43 13.4 10 14.9 87.1 23.3

Decreased concentration 51 15.8 12 17.9 84.7 23.5

Muscle cramps 57 17.7 13 19.4 82.7 22.8

Pale skin 59 18.3 10 14.9 80.8 16.9

Cold sensitivity 64 19.9 12 17.9 79.6 18.8

Sleep disturbances 71 22.0 19 28.4 79.6 26.8

Weight gain 66 20.5 12 17.9 78.8 18.2

Depression 67 20.8 12 17.9 78.4 17.9

Forgetfulness 95 29.5 18 26.9 69.8 18.9

Constipation 96 29.8 18 26.9 69.4 18.8

Mood swings 100 31.1 18 26.9 67.8 18.0

Fatigue 103 32.0 19 28.4 67.1 18.4

Reduced appetite 128 39.8 25 37.3 59.6 24.3

Headaches 143 44.4 29 43.3 55.3 20.3
aThe top 5 symptoms with specificity of more than 92%.

the use of a lower cut-off TSH level. 
The new diagnostic guidelines recom-
mended for pregnant women in early 
pregnancy of TSH level > 2.6 mIU/L 
permit the inclusion of a wide spectrum 
of pregnant women. TSH reference 
levels are still an area of contention in 
which a set of studies adopted the new 
recommended TSH range between 
2.3–2.8 mIU/L [14], while other stud-
ies proposed a higher limit of TSH 
level early in pregnancy of > 3.0 mIU/L 
[7,9,18,19].

In this study, although certain risk 
factors showed an obvious association 
with hypothyroidism (younger age and 
being in gestation weeks 1–8), only a 
minority of the hypothyroid women 
exhibited those risk factors. If screening 
were restricted to those women with 
risk factors, about two-thirds of those 
cases would not have been included.
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The list of symptoms for subclini-
cal hypothyroidism reported in the 
present study was similar to those re-
ported by other studies [21,22]. Five 
symptoms (hair coarseness, brittle 
nails, reflex delay, hand tingling and 
hoarse voice) had a specificity rate of 
more than 92%. However, it should 
be noted that the symptoms of hypo-
thyroidism are insidious and can be 

masked by the hypermetabolic state of 
pregnancy [4].

Estimates of thyroid hormones 
by different methods may show dis-
crepancies even in identical samples, 
as shown by Sapin et al. [23]. Thus, 
there is a possibility that an errone-
ous diagnosis of either secondary or 
central hypothyroidism could be con-
sidered, solely as a result of variations 

in methodology. Furthermore, the 
reference interval for TSH during 
the first trimester of pregnancy has 
been found to differ substantially from 
that for non-pregnant women [24]. 
Therefore, we conclude that pathology 
laboratories should adopt pregnancy-
specific reference intervals for thyroid 
function tests that are appropriate for 
their populations.


