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Abstract

Background and Objective: Thyroid gland is one of the important organ in human body and the burden of thyroid diseases in the
general population and patients with Metabolic syndrome (MetS) is enormous. We aim to find out the prevalence of subclinical hy-
pothyroidism (SCH) in patients with MetS in Saudi adults.

Design: We analyzed retrospectively 1764 participants between the age 18 to 89 years. Cases were selected from the primary care
clinic at King Fahad Armed Forces Hospital, Jeddah, Saudi Arabia. All data were collected on the basis of a review of electronic medical
data. Patient who are pregnant were excluded. Patients with serum TSH level > 4.2 mU/L and normal FT4 level were taken as SCH. We
defined MetS components using the 2006 IDF criteria. We separated cases into four groups: < 40 years, 40 - 49 years, 50 - 59 years

and = 60 years.

Results: 1764 subjects were included. There were 280 (15.9%) male and 1484 (84.1%) were female with mean age 44.9 * 15.3 with
mean body mass index 31.0 + 7.4 kg/m2. SCH was present in 665 (37.7%). The mean TSH and FT4 values were 3.7 + 2.4 mIU/]l and
15.0 + 2.0 pmol/] respectively. Patients with MetS were older than without MetS, 53.6 + 12.4 vs. 37.1 + 13.2, p < 0.0001. There were
674 (80.8%) female cases compared to 160 (19.2%) male cases, p < 0.0001. Moreover, SCH was more significantly more prevalent in
patients with than in patients without MetS, (41.2% vs. 34.5%, p = 0.004). TSH and FT4 levels were significantly different between
patients with and without Mets, (3.9 + 2.5 vs. 3.6 + 2.3, p = 0.03) and (14.9 * 2.0 % vs. 15.1 + 2.0%, p = 0.01) respectively. SCH was
significantly increased with age in patients with than in patients without MetS within all age groups (p = 0.004) and non significantly
different between each group. Moreover, SCH was non-significantly increased with age in male and female patients with MetS within

all age groups (p = 0.1) and SCH in patients with MetS was not significantly different between genders across all age groups.

Conclusion: The prevalence of SCH in patients with MetS was high. The majority of our patients with SCH were old and predomi-

nantly females. These two observations remain to be validated by population-based studies.
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Introduction

The metabolic syndrome (MetS) is metabolic abnormalities which include central obesity, hyperglycemia, hypertension (HTN), dys-

lipidemia [1]. MetS was initially observed in 1923 by Kyln, who described the clustering of hypertension, hyperglycaemia and gout as the
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syndrome [2]. Subsequently, several other metabolic abnormalities have been associated with this syndrome, including obesity, micro-
albuminuria, and abnormalities in fibrinolysis and coagulation [3]. In 1988, Gerald Reaven reintroduced the concept of Syndrome X for
the clustering of cardiovascular risk factors like hypertension (HTN), glucose intolerance, high triglycerides (TG) and low high density
lipoprotein (HDL) concentration [4]. The first official definition of MetS put forward by a working group of the World Health Organization
(WHO) in 1999, a number of different definitions have been proposed. There have been several definitions of MS, but the most commonly
used criteria for definition at present are from the National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATP III),
the International Diabetes Federation (IDF), and the World Health Organization (WHO) [5-10].

Thyroid hormones might play a role in regulating carbohydrate, lipids and protein metabolism [11]. Hypothyroidism affects MetS
parameters including high density lipoprotein (HDLC), triglycerides (TG) and fasting blood glucose (FBS). Thyroid hormones are regula-
tory hormones that may be associated with MetS [12]. In a study conducted by Fahimeh., et al. the prevalence of euthyroid women with
MetS was 16.9%, which was similar to its prevalence among women with subclinical hypothyroidism (SCH) (19.2%) [13]. Higher levels of
thyroid stimulating hormone (TSH) indicative of hypofunctioning of the thyroid gland may predict MetS in Koreans [14]. About one sixth
of the MetS patients attending the outpatient Department of a training and research hospital in Istanbul, Turkey were found to have SCH
[15]. It is estimated that 20 - 25% of South Asian have MetS and many more are prone to develop it [16]. There are few local data regard-
ing the relationship between SCH and MetS. We aim to find out the prevalence of subclinical hypothyroidism (SCH) in patients with MetS

in Saudi adults.

Methods

We analyzed retrospectively 1764 participants between the age 18 to 89 years. Cases were selected from the primary care clinic at King
Fahad Armed Forces Hospital, Jeddah, Saudi Arabia. All data were collected on the basis of a review of electronic medical data. Patient who
are pregnant were excluded. The reference range values of TSH 0.22 - 4.2 mU /L and Free T4 12.0 - 22.0 pmol/L. Patients with serum TSH
level > 4.2 mU/L and normal FT4 level were taken as SCH. We defined MetS components using the 2006 IDF criteria [17]. We separated

cases into four groups: < 40 years, 40 - 49 years, 50 - 59 years and = 60 years.

Statistical analysis

Univariate analysis of baseline demography between groups were accomplished using unpaired t-test and Chi square test were used
for categorical data comparison. Pearson correlation was used for correlation. P value < 0.05 indicates significance. The statistical analysis

was conducted with SPSS version 23.0 for Windows.

Results

1764 subjects were included. There were 280 (15.9%) male and 1484 (84.1%) were female with mean age 44.9 + 15.3 with mean body
mass index 31.0 + 7.4 kg/m? (Table 1). SCH was present in 665 (37.7%). The mean TSH and FT4 values were 3.7 + 2.4 mIU/l and 15.0 =
2.0 pmol/l respectively. Patients with MetS were older than without MetS, 53.6 + 12.4 vs.37.1 + 13.2, p < 0.0001. There were 674 (80.8 %)
female cases compared to 160 (19.2%) male cases, p < 0.0001. Moreover, SCH was more significantly more prevalent in patients with than
in patients without MetS, (41.2% vs. 34.5%, p = 0.004). TSH and FT4 levels were significantly different between patients with and without
Mets, (3.9 +2.5vs.3.6 £2.3,p=0.03) and (14.9 £ 2.0 % vs. 15.1 + 2.0%, p = 0.01) respectively. SCH was significantly increased with age in
patients with than in patients without MetS within all age groups (p = 0.004) and non significantly different between each group (Figure
1). Moreover, SCH was non-significantly increased with age in male and female patients with MetS within all age groups (p = 0.1) and SCH

in patients with MetS was not significantly different between genders across all age groups (Figure 2).
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Total Metabolic syndrome
Parameters
Present Absent P value
Numbers 1764 834 (47.3) | 930 (52.7)
Age (years) 449 +15.3 53.6+124 | 37.1+13.2 | <0.0001
Gender Male 280 (15.9) | 160 (19.2) | 120 (12.9) | <0.0001
Female 1484 (84.1) | 674(80.8) | 810(87.1)
Body mass index (kg/m?) 31.0x74 328+6.8 294+75 | <0.0001
Subclinical hypothyroidism | 665 (37.7) 344 (41.2) | 321 (34.5) 0.004
TSH (mIU/1) 3724 3925 3.6+£23 0.03
FT4 (pmol/1) 15.0 2.0 149 £ 2.0 15.1+2.0 0.01
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Table 1: Base line characteristics and bivariate analysis for patients with metabolic syndrome

[mean # standard deviation or number (%)].
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Figure 1: Percentage of patients with subclinical hypothyroidism in patients with and without metabolic syndrome
in correlation to age groups.
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Figure 2: Percentage of patients with subclinical hypothyroidism in patients with metabolic syndrome in correlation
to gender and age groups.
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Discussion

Hypothyroidism and MetS are considered as risk factors for cardiovascular disease. We investigated the prevalence of SCH in MetS.
In the present population based study of 1764 cases, we found SCH was present significantly in patient with Mets (41.2% vs. 34.5%, p
= 0.004). Our results are in agreement with previous studies [13,18-22]. Meher LK, et al. showed a high prevalence of SCH (22%) in the
MetS subjects [18]. A similar publication from India has shown a high prevalence of SCH (21.90%) in patients with MetS [19]. A study
from Taiwan reported that SCH were present in 7.21% [11]. A study from Nepal showed that the prevalence of SCH (29.32%) [20]. In a
study conducted by Fahimeh,, et al. the prevalence of SCH among women was 19.2% [13]. A study by Khatiwada.,, et al. identified thyroid

dysfunction as a common endocrine disorder in MetS patients; SCH (26.6 %) was the commonest [22].

We observed SCH to be more common in females than males patients (74.4 % vs. 25.6%, p = 0.009) which is in agreement with Uzunu-
lu,, et al. and Meng,, et al. and this has been observed in a number of studies including the general population [15,19,23]. This is attributed
to the higher iodine requirements in females; moreover, changes in reproductive hormones also cause changes in thyroid hormone levels.
In addition, some females develop autoimmune antibodies to thyroid during pregnancy, which causes postpartum subacute thyroiditis
and can increase the risk of developing permanent hypothyroidism [24]. In the present study, SCH was more common in the age group 60

> years older (14.5%) which older than previously reported and in concordance with Singh., et al [25,26].

TSH significant positively associated with obesity (r = +0.07, p = 0.002) and FT4 significant negatively associated with obesity (r =
-0.06, p = 0.01). In a study in Germany, euthyroid subjects with TSH in the upper normal range (2.5 - 4.5 mU/L) were more obese (BMI >
30 Kg/m?), had an increased likelihood of having MetS [27]. The positive correlation between SCH and obesity may be due to increased
TSH levels in obese individuals include neuro-endocrine dysfunction, leptin-induced hypothalamic-pituitary axis alteration, and thyroid
hormone resistance due to partially bio-inactive TSH protein. Studies have reported a correlation between TSH and leptin which might
indicate that leptin might have an important role in the link between TSH and obesity [28].

Our study also suggested that TSH was significantly higher while FT4 levels were significantly lower in patients with than without
MetS (3.9 + 2.5vs.3.6 £2.3,p =0.03) and (14.9 + 2.0 % vs. 15.1 + 2.0%, p = 0.01) respectively in agreement with other studies [19,21,29].

In accordance to our study, Park, et al. found that levels of TSH above the normal reference range are associated with risk of MetS [30].

We aimed to identify the prevalence of SCH in patients with MetS in primary health care setting. Due to the retrospective nature of this
study, Our studied population reflects a selected yet comprehensive group of patients rather than the general population. The current

study population may appear limited in size and therefore may underestimate the true frequency of SCH in the general population.

Conclusion

In conclusion, the prevalence of SCH in patients with MetS was high. The majority of our patients with SCH were old and predominantly
females. These two observations remain to be validated by population-based studies. Larger studies involving diverse population samples

could help to provide further information on the true frequency nationally.

Acknowledgement

The author would like to thank all colleagues from the Department of primary care for helping in data collection.
Conflict of Interests

The authors declare no conflict of interests.

Bibliography

1. PandeyS, et al. “Prevalence of the metabolic syndrome in acute myocardial infarction and its impact on hospital outcomes”. Interna-
tional Journal of Diabetes in Developing Countries 29.2 (2009): 52-55.

2. Kylin E. “Studien ueber das Hypertonie-Hyperglykamie -Hyperurikamiesyndrom”. Zentrallblatt Fuer Innere Medizin 44 (1923): 105-
127.

Citation: Khalid S Aljabri,, et al. “The Prevalence of Subclinical Hypothyroidism in Patients with Metabolic Syndrome in Saudi Community
based Hospital: A Retrospective Single Centre Study”. EC Diabetes and Metabolic Research 3.2 (2019): 44-49.


https://www.ncbi.nlm.nih.gov/pubmed/20142868
https://www.ncbi.nlm.nih.gov/pubmed/20142868

The Prevalence of Subclinical Hypothyroidism in Patients with Metabolic Syndrome in Saudi Community based Hospital: A
Retrospective Single Centre Study

48

3. Isomaa B, et al. “Cardiovascular morbidity and mortality associated with the metabolic syndrome”. Diabetes Care 24.4 (2001): 683-
689.

4. Reaven GM. “Banting Lecture 1988. Role of insulin resistance in human disease”. Diabetes 37.12 (1988): 1595-1607.

5. National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults (Adult Treatment Panel I1I). “Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report”. Circulation 106.25 (2002):
3143-3421.

6. Tan BT, et al. “Prevalence of metabolic syndrome among Malaysians using the International Diabetes Federation, National Choles-
terol Education Program and Modified World Health Organisation Definitions”. Malaysian Journal of Nutrition 14.1 (2008): 65-77.

7. International Diabetes Federation: The IDF Consensus Worldwide Definition of the MS (2006).

8. ZimmetP, et al. “The metabolic syndrome: a global public health problem and a new definition”. Journal of Atherosclerosis and Throm-
bosis 12 (2005): 259-300.

9. Alberti KG and Zimmet PZ. “Definition, diagnosis and classification of diabetes mellitus and its complications. Part 1: Diagnosis and
classification of diabetes mellitus provisional report of a WHO consultation”. Diabetic Medicine 15.7 (1998): 539-553.

10. WHO (World Health Organization). Definition, Diagnosis and Classification of Diabetes Mellitus and its Complications. Report of a
WHO Consultation. Part 1: Diagnosis and Classification of Diabetes Mellitus. Department of Non-communicable Disease Surveillance.
Geneva, Switzerland (1999).

11. Shrestha S, et al. “Association of metabolic syndrome and its components with thyroid dysfunction in females”. International Journal
of Diabetes in Developing Countries 27.1 (2007): 24-26.

12. Dillmann WH. “Mechanism of action of thyroid hormones”. Medical Clinics of North America 69.5 (1985): 849-861.

13. Fahimeh Ramezani Tehrani,, et al. “A Population Based Study on the Association of Thyroid Status with Components of the Metabolic
Syndrome”. Journal of Diabetes and Metabolism 2.8 (2011): 156.

14. Kim BJ,, et al. “Relationship between serum free T4 (FT4) levels and metabolic syndrome (MS) and its components in healthy euthy-
roid subjects”. Clinical Endocrinology 70.1 (2009): 152-160.

15. Uzunlulu M, et al. “Prevalence of subclinical hypothyroidism in patients with metabolic syndrome”. Endocrinology Journal 54.1
(2007): 71-76.

16. Eapen D, et al. “Metabolic syndrome and cardiovascular disease in South Asians”. Vascular Health and Risk Management 5 (2009):
731-743.

17. KGMM Alberti and P Zimmet. “Metabolic syndrome- a new world-wide definition. A consensus statement from the International
Diabetes Federation”. Diabetic Medicine 23.5 (2006): 469-480.

18. Meher LK, et al. “Prevalence of hypothyroidism in patients of metabolic syndrome”. Thyroid Research and Practice 10.2 (2013): 60-
64.

19. Shantha GP, et al. “Association between primary hypothyroidism and metabolic syndrome and the role of C reactive protein: a cross-
sectional study from South India”. Thyroid Research 2 (2009): 2.

Citation: Khalid S Aljabri,, et al. “The Prevalence of Subclinical Hypothyroidism in Patients with Metabolic Syndrome in Saudi Community
based Hospital: A Retrospective Single Centre Study”. EC Diabetes and Metabolic Research 3.2 (2019): 44-49.


https://www.ncbi.nlm.nih.gov/pubmed/11315831
https://www.ncbi.nlm.nih.gov/pubmed/11315831
https://www.ncbi.nlm.nih.gov/pubmed/3056758
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/22691765
https://www.ncbi.nlm.nih.gov/pubmed/22691765
https://www.pitt.edu/~super1/Metabolic/IDF1.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16394610
https://www.ncbi.nlm.nih.gov/pubmed/16394610
https://www.ncbi.nlm.nih.gov/pubmed/9686693
https://www.ncbi.nlm.nih.gov/pubmed/9686693
https://apps.who.int/iris/bitstream/handle/10665/66040/WHO_NCD_NCS_99.2.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/66040/WHO_NCD_NCS_99.2.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/66040/WHO_NCD_NCS_99.2.pdf?sequence=1
https://www.researchgate.net/publication/235956501_Association_of_metabolic_syndrome_and_its_components_with_thyroid_dysfunction_in_females
https://www.researchgate.net/publication/235956501_Association_of_metabolic_syndrome_and_its_components_with_thyroid_dysfunction_in_females
https://www.ncbi.nlm.nih.gov/pubmed/2997556
https://www.omicsonline.org/a-population-based-study-on-the-association-of-thyroid-status-with-components-of-the-metabolic-syndrome-2155-6156.1000156.php?aid=2687
https://www.omicsonline.org/a-population-based-study-on-the-association-of-thyroid-status-with-components-of-the-metabolic-syndrome-2155-6156.1000156.php?aid=2687
https://www.ncbi.nlm.nih.gov/pubmed/18494864
https://www.ncbi.nlm.nih.gov/pubmed/18494864
https://www.ncbi.nlm.nih.gov/pubmed/17102569
https://www.ncbi.nlm.nih.gov/pubmed/17102569
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2742703/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2742703/
https://www.ncbi.nlm.nih.gov/pubmed/16681555
https://www.ncbi.nlm.nih.gov/pubmed/16681555
http://www.thetrp.net/article.asp?issn=0973-0354;year=2013;volume=10;issue=2;spage=60;epage=64;aulast=Meher
http://www.thetrp.net/article.asp?issn=0973-0354;year=2013;volume=10;issue=2;spage=60;epage=64;aulast=Meher
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655275/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655275/

The Prevalence of Subclinical Hypothyroidism in Patients with Metabolic Syndrome in Saudi Community based Hospital: A

Retrospective Single Centre Study

20.

21.

22.

23.

24.

25.

26.

49

Wang Y, et al. “Association between thyroid function and metabolic syndrome in elderly subjects”. Journal of the American Geriatrics
Society 58.8 (2010): 1613-1614.

Gyawali P, et al. “Pattern of Thyroid Dysfunction in Patients with Metabolic Syndrome and Its Relationship with Components of Meta-
bolic Syndrome”. Diabetes and Metabolism Journal 39.1 (2015): 66-73.

Saroj Khatiwada.,, et al. “Thyroid dysfunction in metabolic syndrome patients and its relationship with components of metabolic syn-
drome”. Clinical Diabetes and Endocrinology 2 (2016): 3.

Meng Z., et al. “Gender and age impacts on the association between thyroid function and metabolic syndrome in Chinese”. Medicine
(Baltimore) 94.50 (2015): e2193.

Knudsen N, et al. “Small differences in thyroid function may be important for body mass index and the occurrence of obesity in the
population”. Journal of Clinical Endocrinology and Metabolism 90.7 (2005): 4019-4024.

Rakesh Kumar. “Prevalence of Hypothyroidism in Patients with Metabolic Syndrome”. ISOR journal of Dental and Medical Sciences
15.10 (2016): 28-30.

Singh BM.,, et al. “Association between insulin resistance and hypothyroidism in females attending a tertiary care hospital”. Indian
Journal of Clinical Biochemistry 25.2 (2010): 141-145.

27. Ruhla S, et al. “A high normal TSH is associated with the metabolic syndrome”. Clinical Endocrinology 72.5 (2010): 696-701.

28. OhJY, et al. “Elevated thyroid stimulating hormone levels are associated with metabolic syndrome in euthyroid young women”. Ko-
rean Journal of Internal Medicine 28.2 (2013): 180-186.

29. Garcia GJ]., et al. “TSH and free thyroxine concentrations are associated with differing metabolic markers in euthyroid subjects”. Euro-
pean Journal of Endocrinology 163.2 (2010): 273-278.

30. Park SB, et al. “The relation of thyroid function to components of the metabolic syndrome in Korean Men and Women”. Journal of
Korean Medical Science 26.4 (2011): 540-545.

Volume 3 Issue 2 May 2019

©All rights reserved by Khalid S Aljabri, et al.

Citation: Khalid S Aljabri., et al. “The Prevalence of Subclinical Hypothyroidism in Patients with Metabolic Syndrome in Saudi Community
based Hospital: A Retrospective Single Centre Study”. EC Diabetes and Metabolic Research 3.2 (2019): 44-49.


https://www.ncbi.nlm.nih.gov/pubmed/20942887
https://www.ncbi.nlm.nih.gov/pubmed/20942887
https://www.ncbi.nlm.nih.gov/pubmed/25729715
https://www.ncbi.nlm.nih.gov/pubmed/25729715
https://www.ncbi.nlm.nih.gov/pubmed/28702239
https://www.ncbi.nlm.nih.gov/pubmed/28702239
https://www.ncbi.nlm.nih.gov/pubmed/26683929
https://www.ncbi.nlm.nih.gov/pubmed/26683929
https://www.ncbi.nlm.nih.gov/pubmed/15870128
https://www.ncbi.nlm.nih.gov/pubmed/15870128
https://pdfs.semanticscholar.org/ddb2/9140180214c4e357128d27932e5e8ef18a96.pdf
https://pdfs.semanticscholar.org/ddb2/9140180214c4e357128d27932e5e8ef18a96.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3453097/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3453097/
https://www.ncbi.nlm.nih.gov/pubmed/20447068
https://www.ncbi.nlm.nih.gov/pubmed/23525791
https://www.ncbi.nlm.nih.gov/pubmed/23525791
https://www.ncbi.nlm.nih.gov/pubmed/20516204
https://www.ncbi.nlm.nih.gov/pubmed/20516204
https://www.ncbi.nlm.nih.gov/pubmed/21468262
https://www.ncbi.nlm.nih.gov/pubmed/21468262

	_GoBack
	_GoBack

