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Prevalence and associated Risk Factors for Obesity among Adult Patients 
with Thyroid Nodules
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Abstract
Background: Obesity and thyroid nodules (TNs) are a growing medical 
health problem globally. Hence, the current study was performed to 
evaluate the prevalence and associated predictors for obesity among adult 
patients with TNs in the Royal Commission Hospital, Kingdom of Saudi 
Arabia (KSA).

Methods: A retrospective study was conducted between January 1, 
2015 and December 31, 2021. Patients with documented TNs based on 
the American College of Radiology Thyroid Imaging Reporting and 
Data System (ACR TI-RADS) were recruited. Then, the prevalence and 
associated risk factors for obesity were assessed.

Results: Three hundred and ninety-one patients with documented TNs 
were enrolled in the study. The median (IQR) age was 46.00 (20.0) years, 
and 332 (84.9%) of the patients were female. The median (IQR) BMI 
was 30.27 (7.71) kg/m2, and most participants were euthyroid (64.0%) 
or exhibited hypothyroidism (28.6%), while a few had hyperthyroidism 
(7.4%). The outcome of thyroid ultrasound reports among the patients 
based on ACR TI-RADS was: ACR TI-RADS-1 (2.6%), ACR  
TI-RADS-2 (18.4%), ACR TI-RADS-3 (40.7%), ACR TI-RADS-4 
(36.3%), and ACR TI-RADS-5 (2%). There was a high prevalence of 
obesity (51.66%) among the participants. In the univariate analysis, 
there was a significant association between obesity in these patients and 
age, gender, diabetes mellitus, hypertension, bronchial asthma, thyroid-
stimulating hormone (TSH), free thyroxine (FT4), total cholesterol, and the 
finding of an ultrasound based on TI-RADS. In the multivariate analysis, 
older age (OR = 1.029 (95.0 % CI: 1.009‒1.048) and female gender (OR = 
3.806 (95.0% CI: 1.975‒7.334) were significantly associated with obesity 
in adult patients with TNs.

Conclusion: There was a high prevalence of obesity among patients with 
TNs. Older age and female gender were significantly associated with 
obesity and TNs.
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Abbreviations
KSA: Kingdom of Saudi Arabia.

TNs: thyroid nodules.

IQR: interquartile range. 

AOR: Adjusted odds ratio;. 
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BMI: Body mass index; 

CI: confidence interval; 

SD: Standard deviation. 

FNAC: Thyroid fine-needle aspiration cytological

TI-RADS: Thyroid ultrasound reports based on thyroid 
imaging reporting and data system. 

Introduction
The American Thyroid Association (ATA) defines a 

thyroid nodule (TN) as an abnormal lesion within the thyroid 
gland tissue [1]. TNs have become markedly prevalent during 
the last two decades: 2000–2011 (21.53%) versus 2012–2022 
(29.29%) [2]. A recently published study identified that the 
overall worldwide prevalence of thyroid nodules was 24.83%, 
irrespective of the diagnostic techniques adopted, in addition 
to being more prevalent among women (36.51%) compared 
to men (23.47%) [2]. Globally, variation in the prevalence 
of TNs was demonstrated in different areas: highest in South 
Africa (79%), high in Denmark 54%, and much lower in the 
United States and Canada (around 30%) [3]. Despite the fact 
that most thyroid nodules are benign (72.5–80%) [4,5], the 
risk of malignancy should be assessed, as earlier intervention 
is associated with a high cure rate and a better prognosis 
[6,7]. Improvement in the management of TNs reflects the 
diagnostic tools available today, which refine the risk of 
malignancy, reduce the rate of unnecessary thyroid surgeries, 
and influence the prognosis. Examples of these tools include 
a thyroid ultrasound that enhances the ability to diagnose 
even non-palpable thyroid nodules [8,9], sonography-guided 
fine needle aspiration cytology (FNAC), which improves the 
accuracy and safety of the technique [9,10], scoring systems 
for thyroid ultrasound [10], thyroid FNAC [11], and genetic 
and molecular testing [12]. 

Nevertheless, obesity remains a major global health 
problem. The worldwide prevalence of obesity has nearly 
tripled since 1975, and in the Eastern Mediterranean 
region, it increased from 6.4% in 1980 to 17.4% in 2019, 
mainly as a result of increasingly sedentary lifestyles 
and the consumption of unhealthy diets [13]. Moreover, 
obesity is more prevalent in women than in men of any age 
and is associated with comorbidities and mortality [13]. 
Several studies have documented the higher prevalence 
and significant association of thyroid nodules among obese 
individuals and females [4,14,15]. Moreover, obesity 
has been identified as a risk for thyroid nodular diseases, 
increased thyroid gland volume, and thyroid malignancy [14-
16]. Obesity is also associated with many chronic metabolic 
disorders, such as stroke, diabetes mellitus, chronic kidney 
disease, ischemic heart disease, hypertensive heart disease, 
and low back pain [17]. In addition, it causes a considerable 
financial burden on patients and health systems [4]. Hence, 

recommendations for screening this subgroup of patients 
are of paramount value. Such screening is generally cost-
effective and likely to decrease morbidity and mortality in 
those with a more aggressive disease [18]. Recently published 
clinical studies reported many factors associated with the 
occurrence of thyroid nodules in obese patients: female 
gender, advanced age, central obesity, hypertension, diabetes 
mellitus [14,16], higher economic level, non-consumption 
of alcohol, hyperinsulinemia, and lower vitamin D3 levels 
[14]. Data from Saudi Arabia have demonstrated that TNs 
are a growing medical problem, more prevalent among 
females, with considerable malignancy risk (27.5%) [4] and 
financial burden, especially for those with thyroid cancer 
[6]. Likewise, studies conducted in the KSA have reported 
that thyroid cancer is the second most common cancer 
among females [19], with an increase in the thyroid cancer 
rate (9–11.7%)   in 2012[20,21]. Moreover, a significant 
geographical variation has been reported in different areas of 
the KSA [20,22-24]. The prevalence of obesity in KSA, has 
increased markedly in the last three decades, and in particular 
among females (35.6%–41%), with notable variations in 
geographic regions [25,26]. Additionally, some studies from 
the KSA have revealed a significant association between 
thyroid nodular diseases and obesity, which can predict the 
risk of malignancy [27,28]. While there are many clinical 
studies addressing thyroid nodular diseases among obese 
individuals, very few published studies have focused on 
obesity among patients with thyroid nodules. Hence, the 
current study evaluates the prevalence and associated risk 
factors of obesity among patients with TNs.

Methods 
A retrospective study was conducted at the Royal 

Commission Hospital from January 1, 2015 to December 
31, 2021. The files of adult patients (men and women) aged 
18 years and older were retrieved. Those with documented 
TNs, according to the findings of an ultrasound procedure 
performed in the hospital, were recruited for the study. 
The ultrasound procedures were done in the radiology 
department of the hospital. Medical files with incomplete 
data or thyroid ultrasound reports for ultrasounds performed 
outside the Royal Commission Hospital were excluded. 
The sociodemographic data, including each patient’s age, 
gender, weight, height, thyroid status [euthyroid, hypo 
or hyperthyroidism] and common comorbidities [DM, 
hypertension, and bronchial asthma], were obtained using 
a data collection sheet. Similarly, laboratory tests that 
were performed during the time of assessing the TNs were 
obtained: complete blood count (white blood cell counts, 
hemoglobin, and platelet counts) thyroid function [thyroid-
stimulating hormone (TSH), free triiodothyronine (FT3), free 
thyroxine (FT4)], lipid profile [total cholesterol, low-density 
lipoprotein (LDL), high-density lipoprotein (HDL), and 
triglycerides] and vitamin D levels. Each thyroid ultrasound 
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thyroid ultrasound report. Variables were processed by 
logistic regression analyses if their univariate p was < 0.20, 
and the backward-stepwise likelihood ratio regression was 
used for adjustment. Odds ratios (ORs) and 95% confidence 
intervals (CIs) were calculated, and a p value of < 0.05 was 
considered statistically significant.

Results 
Three hundred and ninety-one patients with documented 

TNs were enrolled in the study. The median (IQR) of age 
was 46.00 (20.0) years, and 332 (84.9%) were female. The 
median (IQR) of BMI was 30.27 (7.71) kg/m2, and the 
25-hydroxyvitamin D [25(OH)D] level was 14.5 (12.0) 
nmol/L. The prevalence of obesity among adult patients with 
TNs was considerably high (51.66%). The medians (IQRs) for 
the thyroid function test were thyroid-stimulating hormone 
(TSH) 1.71 (2.43) mmol/L, free thyroxine (FT4) 1.12 (0.45) 
ng/dL, and free triiodothyronine (FT3) 2.69 (0.40) nmol/L. 
The medians (IQRs) of lipid profile, total cholesterol, low-
density lipoprotein (LDL), high-density lipoprotein (HDL), 
and triglyceride were 5.8 (3.89) mmol/L, 3.76 (0.80) mmol/L, 
3.00 (1.71) mmol/L, and 1.78 (1.11) mmol/L, respectively. 
The median (IQR) of hemoglobin was 12.6 (1.7) gm/dl, of 
platelets was 276.15 (95.80) 109/L, and of white blood cells 
was 7.01 (2.63) 109/L (Table 2).

Most of the participants were euthyroid (64.0%), while 
28.6% were diagnosed with hypothyroidism and a lower 
percentage had hyperthyroidism (7.4%). The outcomes 
of thyroid ultrasound reports based on (ACR TI-RADS) 
were ACR TI-RADS-1(2.6%), ACR TI-RADS-2 (18.4%), 
ACR TI-RADS-3 (40.7), ACR TI-RADS-4 (36.3%), 
and ACR TI-RADS-5 (2%). In univariate analysis, there 
was no significant association between obesity in adult 
patients with TNs and thyroid status, hematological indices 
(hemoglobin, platelets, and white blood cells), low-density 
lipoprotein, high-density lipoprotein and triglycerides, 
free triiodothyronine, and 25-hydroxyvitamin D [25(OH)
D] levels. However, there was a significant association 
between obesity in these patients and age OR = 1.038 
(95.0% CI: (1.022‒1.054), gender OR = 0.502 (95.0% 
CI: (0.284‒0.888  ), diabetes mellitus OR = 0.382 (95.0% 
CI: (0.233‒0.626), hypertension OR = 0.360 (95.0% CI: 
(0.216‒0.600),  bronchial asthma OR = 0.409 (95.0% CI: 
(0.183‒0.913), thyroid-stimulating hormone (TSH) OR = 
1.040 (95.0% CI: (0.983‒1.100), free thyroxine OR = 0.837 
(95.0% CI: (0.715‒0.981), total cholesterol OR = 0.844 
(95.0% CI: (0.762‒0.934), and the finding of the ultrasound 
based on TI-RADS: ACR TIRADS-2 (OR = 0.212 (95.0% 
CI: (0.042‒1.066) ACR TIRADS-3, (OR = 0.287 (95.0% 
CI: (0.059‒1.395), ACR TIRADS-4 (OR = 0.250 (95.0% 
CI: (0.051‒1.219), and ACR TIRADS-5 OR = 0.417 26.72 
(95.0% CI: (0.051‒3.435) (Table 3).

procedure was performed by a radiology specialist, and each 
report was reviewed and approved by a radiology consultant. 
The hospital adopted and released the final thyroid ultrasound 
reports based on the American College of Radiology Thyroid 
Imaging Reporting and Data System (ACR TI-RADS) for 
evaluating TNs (Table 1)[29].

Definition of variables
TNs – TNs were diagnosed based on the definition of the 
American Thyroid Association (ATA) Guidelines for 
assessing TNs [1].  

Body Mass Index (BMI) – BMI is computed as the body 
mass divided by the square of the body height; it is expressed 
in units of kg/m2, resulting from mass in kilograms and height 
in meters.

Vitamin D deficiency – Vitamin D deficiency is determined 
by a 25-hydroxyvitamin D [25(OH)D] level of < 30 ng/mL; 
levels equal to or above this cutoff point indicate normal 
levels [30].

Diabetes mellitus – A diagnosis of DM was considered for 
those who had documentation of DM (types 1 and 2), whether 
they were on diet control or on glucose-lowering drugs, 
during the assessment of TNs.

Hypertension – This variable includes patients diagnosed 
with hypertension and receiving treatment during the 
assessment of TNs.

Bronchial asthma – This variable includes individuals 
diagnosed with bronchial asthma based on the documentation 
of their medical records.

Statistical analysis
Data were analysed with a computer using SPSS for 

Windows (version 22.0). Continuous data were checked 
for normality using the Shapiro–Wilk test, and all were not 
normally distributed. Data were expressed as applicable: 
proportions, median (interquartile range [IQR], or number 
(proportion). Univariate analysis was performed with obesity 
as the dependent variable. Independent variables were age, 
gender, thyroid status, diabetes mellitus, hypertension, 
bronchial asthma, 25-hydroxyvitamin D (25[OH]D) levels, 
hemoglobin, white blood count, platelets, lipid profile, and 

TI-RADS -1 Benign

TI-RADS -2 Not suspicion

TI-RADS -3 Mildly suspicion

TI-RADS -4 Moderately suspicion

TI-RADS -5 Highly suspicion

Category definitions: ACR TI-RADS: American College of Radiology 
Thyroid Imaging Reporting and Data System.

Table 1: (TI-RADS)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10079371/table/T1/


Musa IR., J Food Sci Nutr Res 2023
DOI:10.26502/jfsnr.2642-110000135

Citation: Imad R Musa. Prevalence and associated Risk Factors for Obesity among Adult Patients with Thyroid Nodules. Journal of Food Science 
and Nutrition Research. 6 (2023): 102-110.

Volume 6 • Issue 3 105 

Variables  Median Interquartile range 

Age, years  46 20

Body mass index, kg/m2  30.27 7.71

Haemoglobin, gm/dl.  12.6 1.7

White blood cell, 109/L.  7.01 2.63

Platelet, 109/L  276.15 95.8

Thyroid-stimulating hormone, mmol/L  1.71 2.43

Free triiodothyronine, nmol/L  2.69 0.4

Free thyroxine, ng/dL  1.12 0.45

Total cholesterol, mmol/L  5.8 3.89

Low-density lipoprotein, mmol/L  3.76 0.8

High-density lipoprotein, mmol/L  3 1.71

Triglyceride, mmol/L  1.78 1.11

25-hydroxyvitamin D (25[OH)]D) levels, nmol/L  14.5 12

  Number Proportion 

Thyroid status

Euthyroid 250 64

Hypothyroidism 112 28.6

Hyperthyroidism 29 7.4

Gender 
Female 332 84.9

Male 59 15.1

Bronchial asthma
No 360 92.1

Yes 31 7.9

Diabetes mellitus
No 297 76

Yes 94 24

Hypertension
No 303 77.5

Yes 72 22.5

Ultrasound 

ACR TIRADS1 10 2.6

ACR TIRADS2 72 18.4

ACR TIRADS3 159 40.7

ACR TIRADS4 142 36.3

ACR TIRADS5 8 2

Table 2: general characteristics of patients who had documented TNs in eastern region 2015-2021.
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Variables  
 

Non-obese (n=189) Obese  
(n=202) OR (95.0 %CI P

Median 

Age, years  43.0 (22.0) 50.0 (17.0) 1.038(1.022‒1.054) <0.000

haemoglobin, gm/dl  12.2(2.05) 12.57(1.6) 0.963(0.895‒1.036) 0.307

White blood cell, 109/L  6.76 (2.16) 7.42(2.97) 0.996(0.986‒1.007) 0.492

Platelet, 103/dl  276.15 (98.4) 276.15(93.25) 1.001(0.998‒1.003) 0.522

Thyroid-stimulating hormone, mmol/L  1.68(2.34) 1.79 (2.65) 1.040(0.983‒1.100) 0.174

Free triiodothyronine, nmol/L  1.17(0.47) 1.09 (0.37) 0.916(0.691‒1.216) 0.544

Free thyroxine, ng/dL  2.69 (0.46) 2.69(0.38) 0.837(0.715‒0.981) 0.028

Total cholesterol, mmol/L  7.10(3.71) 5.40(4.12) 0.844(0.762‒0.934) 0.001

Low-density lipoprotein, mmol/L  3.76(0.4) 3.76(1.1) 0.985(0.940‒1.033) 0.539

High-density lipoprotein, mmol/L  2.99 (1.1) 2.99(1.74) 1.006(0.985‒1.027) 0.578

Triglyceride, mmol/L  2.26 (1.09) 1.6 (1.08) 1.069(0.868‒1.317) 0.531

25-hydroxyvitamin D (25[OH)]D) levels, nmol/L  14.47(12.0) 14.6 (10.9) 1.009(0.992‒1.027) 0.292

  Number    

Gender 
Female 152 (80.4) 180 (89.1) 0.502 (0.284‒0.888)

0.018
Male 37 (19.6) 22 (10.9) Reference 

Thyroid status Euthyroid 123 (65.1) 127(62.9) Reference  

 Hypothyroid 51 (27.0) 61 (30.2) 1.106(0.513‒2.388) 0.797

 Hyperthyroid 15(7.9) 14 (6.9) 1.282(0.566‒2.903) 0.552

Diabetes Mellitus
No 160 (84.7)) 137 (67.8) Reference

<0.000
Yes 29 (15.3) 65 (32.2) 0.382(0.233‒0.626)

Hypertension
No 163 (86.2) 140 (69.3) Reference

<0.000
Yes 26 (13.8) 62 (30.7) 0.360(0.216‒0.600)

Asthma 
No 180 (95.2) 180 (89.1) Reference

0.029
Yes 9 (4.8) 22 (10.9) 0.409(0.183‒0.913)

Ultrasound 

ACR TIRADS1 2 (1.1) 8 (4.0) Reference  

ACR TIRADS2 39 (20.6) 33 (16.3) 0.212 (0.042‒1.066) 0.06

ACR TIRADS3 74 (39). 85 (41.1) 0.287 (0.059‒1.395) 0.122

ACR TIRADS4 71 (37.6) 71 (35.1) 0.250 (0.051‒1.219) 0.086

ACR TIRADS5 3 (1.6) 5(2.5) 0.417 (0.051‒3.435) 0.416

Table 3: Univariate analysis of the predictors associated with obesity among adult patients with TNs in eastern region, 2015-2021.

In multivariate analysis, diabetes mellitus, hypertension, 
bronchial asthma. thyroid-stimulating hormone, free 
thyroxine, free triiodothyronine, total cholesterol, and the 
findings of the ultrasound based on TI-RADS were not 

significantly associated with obesity in patients with TNs. 
Older age (OR = 1.029 (95.0 % CI: 1.009 ‒1.048) and female 
gender (OR = 3.806 (95.0% CI: 1.975 ‒7.334) were highly 
significantly associated with obesity in adult patients with 
thyroid nodules (Table 4). 
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Discussion
The main finding of this study is the high prevalence of 

obesity among adult patients with thyroid nodular diseases, 
which is slightly higher than that obtained in Riyadh, the 
capital of KSA (50.3%) [27] and the United States of 
America (44.%) [31]. Astonishingly, a very low prevalence 
of obesity among patients with TNs was reported in Korea 
(3.33%), and obesity was considerably higher among those 
with malignant TNs compared to those with benign ones 
[32]. Obesity significantly predicts thyroid nodular diseases, 
risk of malignancy [2,14,24,33,34], and thyroid gland 
volume [15,33,34]. Some studies have demonstrated a higher 
prevalence of TNs among patients with obesity compared 
to the control group [14,15]. This may reflect the close 
association between the two medical conditions. Not only was 
the body mass index (BMI) associated with the presence of 
thyroid nodules and a highly suspicious sonographic pattern, 
but with other adiposity markers as well, such as body fat 
percentage and body surface area, in both men and women 
[35]. In contrast to this finding, no significant differences 
were observed in the risk of nodular diseases and obesity 
[36,37]. While some studies identified a significantly lower 
prevalence of thyroid nodules in morbidly obese patients 
[24,38], low weight was associated with significant high-
risk thyroid nodules among people ≥ 55 years old [39]. The 
high prevalence of obesity in this study may be explained by 
the increase of obesity [25,26] and thyroid nodular diseases 
over the last few decades [19–21]. Moreover, changes in diet, 
in particular towards the Western diet, heavy consumption 

of sugary beverages, and high levels of sedentary lifestyle, 
are major contributing factors to obesity in the KSA [25]. 
Additionally, the higher prevalence of obesity may be linked 
to hypoadiponectinemia, which is a pro-inflammatory state 
of insulin resistance leading to highly circulating insulin and 
insulin-like growth factor-1 levels, thus possibly enhancing 
the risk of developing TNs and thyroid cancer [40]. 
Likewise, obesity is associated with complex pathological 
changes in animal models, which induce the formation 
of TNs and cancer risk: hyperlipidemia, hyperglycemia, 
hyperinsulinemia, oxidative stress, release of adipokines, 
and inflammatory responses [41]. Insulin-like growth factor 
1 (IGF-1) stimulates protein and DNA synthesis, promotes 
the proliferation and differentiation of thyroid cells, and 
enhances the progression of mitosis in many types of cells, 
leading to cell proliferation, differentiation, and apoptosis 
[42]. Some studies have documented a significant increase 
in the frequency and volume of thyroid nodules in patients 
with higher insulin resistance than in non-insulin resistant 
subjects [14,15]. Interestingly, metformin use was associated 
with reductions in thyroid nodule size and improved insulin 
resistance in patients with thyroid nodules and insulin 
resistance [43]. Another possible mechanism to explain the 
significant association between thyroid nodules and obesity is 
a TSH-dependent mechanism that includes leptin signalling, 
which directly and indirectly stimulates the secretion of the 
thyrotropin-releasing hormone and ultimately increases TSH 
secretion [44]. The current study and several other studies have 
documented that old age is associated with obesity among 
patients with thyroid nodular diseases [2,14,16,39,45] and the 

Variables  OR (95.0 %CI P

Age, years  1.029 (1.009 ‒ 1.048) 0.004

Gender
Male Reference  

Female 3.806 (1.975 ‒7.334) ˂ 0.000

Diabetes Mellitus
No Reference  

Yes 0.578 (0.325 ‒1.025) 0.061

Hypertension
No Reference  

Yes 0.540 (0.540 ‒ 0.289) 0. 540

Bronchial asthma
No Reference  

Yes 0.492 (0.203 ‒ 1.189) 0.115

Thyroid-stimulating hormone, mmol/L  1.058 (0.990 ‒ 1.132 ) 0.97

Free thyroxine, ng/dL   0.857 (0.731 ‒1.004) 0.056

Total cholesterol, mmol/L  0.966 (0.852 ‒ 1.094) 0.583

ACR TIRADS Scoring system

ACR TIRADS 1 Reference  

ACR TIRADS 2 0.198 (.035 ‒ 1.126) 0.068

ACR TIRADS 3 0.230 (0.042 ‒1.254) 0.089

ACR TIRADS 4 0.233 (0.043 ‒ 1.271) 0.092

ACR TIRADS 5 0.743 (0.072 ‒7.663) 0.803

Table 4: Multivariate analysis of the predictors associated with obesity in patient with thyroid nodules in eastern region 2015-2021
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risk of developing thyroid cancer [16]. Elderly patients often 
have a high rate of multinodular goiter diagnosis and a risk of 
both hyperfunctioning nodules and hypofunctioning nodules, 
which may result from high FT3 levels and/or suppressed 
TSH [46]. Ageing is also associated with an increase in the 
percentage of body fat by approximately 1% per decade 
[47]. Moreover, ageing is associated with markedly higher 
levels of pro-inflammatory cytokines, which are known to 
affect insulin action [48]. In addition, the reactive oxygen 
free radicals that are precipitated with aging are linked to 
changes in the thyroid tissue and an accumulation of harmful 
changes in the thyroid cells [49], which eventually results in 
the formation of nodules in the thyroid tissue: hyperplasia of 
fibrous connective tissue, inflammatory infiltration, filtration 
in the interstitium of thyroid tissue, and vacuolation of the 
cytoplasm of the vesicle [50]. The current study found that the 
female gender is a significant predictor of obesity in patients 
with TNs. This is in line with similar findings obtained from 
two recently published studies [16,45]. In addition, females 
are likelier to have TNs than males [2,4]. On the other hand, 
gender was not found to be a risk factor for obesity among this 
group of patients [32]. In contrast to this finding, other studies 
have revealed that males tend to be obese [2,32]. The possible 
reasons for this discrepancy may be related to differences 
in lifestyle, sociodemographic variables, and other genetic 
or behavioural factors [51]. The significant association 
between female gender and risk of obesity in patients may be 
related to the influence of both oestrogen and progesterone 
as significant contributors in patients with thyroid nodular 
disease [52]; hence, the fluctuations in reproductive hormone 
concentrations throughout females’ lives are uniquely 
responsible for excess weight gain. Similarly, the gender 
differences in TNs may be attributed to the physiology, 
pregnancy, and oestrogen exposure of females. Oestrogen is 
a potent growth factor for both benign and malignant thyroid 
cells, contributing to the gender difference in the prevalence 
of thyroid nodules and thyroid cancer [53]. In this study, the 
other variables assessed were not significantly associated 
with obesity in patients with thyroid nodular diseases, which 
strongly supports the concept of multi-factorial etiology for 
the existence of TNs, which includes the influence of genetic, 
epigenetic, environmental, immune, and inflammatory 
responses [54,55]. The main limitation of the study is that 
it was retrospective and collected data from only one centre. 
Other factors, such as smoking, alcohol consumption, 
physical activity, thyroid antibodies, iodine levels, nutritional 
patterns, genetic analysis, and environmental factors were not 
assessed. 

Conclusion
There was a considerably higher prevalence of obesity 

among adult patients with TNs. Older age and female gender 
were significant predictors of obesity in this group of patients. 

Declarations
Availability of data and material

Data are available upon request. 

Ethics approval and consent to participate 
The study was approved by the Institutional Review Board 

of the Royal Commission Hospital, KSA (IB-RCH-012), 
which waived verbal or written consent from the participants. 
It was conducted in compliance with the ethical standards of 
the responsible institution on human subjects as well as with 
the Helsinki Declaration.

Consent for publication
Not applicable.

Conflicts of interest
The author has no conflicts of interest to declare

Disclosure
No funding received.

References
1. Cooper DS, Doherty GM, Haugen BR, et al. Revised 

American thyroid association management guidelines for 
patients with thyroid nodules and differentiated thyroid 
cancer. Thyroid 19 (2009) 1167-1214.

2. Mu C, Ming X, Tian Y, et al. Mapping global epidemiology 
of thyroid nodules among general population: A systematic 
review and meta-analysis. Front. Oncol 12 (2022): 5689.

3. Sajisevi M, Caulley L, Eskander A, et al. Evaluating the 
Rising Incidence of Thyroid Cancer and Thyroid Nodule 
Detection Modes: A Multinational, Multi-Institutional 
Analysis. JAMA Otolaryngol. Head Neck Surg148 
(2022): 811-818.

4. Alqahtani SM. Cytological patterns of thyroid lesions 
in Najran, Saudi Arabia: A 5-Year Retrospective Study. 
Saudi Med. J. 43 (2022): 735-742.

5. Brito JP, Gionfriddo MR, Nofal A, et al. The Accuracy 
of Thyroid Nodule Ultrasound to Predict Thyroid 
Cancer: Systematic Review and Meta-Analysis. J. Clin. 
Endocrinol. Metab 99 (2014): 1253-1263.

6. Uppal N, Collins R, James B. Thyroid Nodules: Global, 
Economic, and Personal Burdens. Front. Endocrinol. 
(Lausanne) 14 (2023): 1113977.

7. James BC, Mitchell JM, Jeon HD, et al. An update in 
international trends in incidence rates of thyroid cancer, 
1973-2007. Cancer Causes Control 29 (2018): 465-473.

8. Yang X, Zhai, D, Zhang T, et al. Use of strain ultrasound 



Musa IR., J Food Sci Nutr Res 2023
DOI:10.26502/jfsnr.2642-110000135

Citation: Imad R Musa. Prevalence and associated Risk Factors for Obesity among Adult Patients with Thyroid Nodules. Journal of Food Science 
and Nutrition Research. 6 (2023): 102-110.

Volume 6 • Issue 3 109 

elastography versus fine-needle aspiration cytology for the 
differential diagnosis of thyroid nodules: A retrospective 
analysis. Clinics (Sao Paulo) 75 (2020): 1-8.

9. Alyousif H, Ahmed MAS, Khair AM, et al. The 
prevalence and associated predictors for diabetes mellitus 
in adult patients with thyroid nodules. J. Clin. Med. Res 
15 (2023): 166.

10. Al-Ghanimi I, Al-Sharydah A, Al-Mulhim S, et al. 
Diagnostic accuracy of ultrasonography in classifying 
thyroid nodules compared with fine-needle aspiration. 
Saudi J. Med. Med. Sci 8 (2020): 25.

11. Pandya A, Caoili EM, Jawad-Makki F, et al. Retrospective 
Cohort Study of 1947 Thyroid Nodules: A Comparison of 
the 2017 American College of Radiology TI-RADS and 
the 2015 American Thyroid Association Classifications. 
AJR. Am. J. Roentgenol 214 (2020): 900-906.

12. Livhits MJ, Zhu CY, Kuo EJ, et al. Effectiveness of 
molecular testing techniques for diagnosis of indeterminate 
thyroid nodules: a randomized clinical trial. JAMA Oncol 
7 (2021): 70-77.

13. Boutari C, Mantzoros CS. A 2022 Update on the 
epidemiology of obesity and a call to action: As its twin 
COVID-19 pandemic appears to be receding, the obesity 
and dysmetabolism pandemic continues to rage on. 
Metabolism 133 (2022): 155217.

14. De Siqueira RA, Noll M, Rodrigues AP, et al. Factors 
Associated with the Occurrence of Thyroid Nodules in 
Severely Obese Patients: A Case-Control Study. Asian 
Pac. J. Cancer Prev 20 (2019): 693-697. 

15. Layegh P, Asadi A, Jangjoo A, et al. Comparison of 
thyroid volume, TSH, Free T4 and the prevalence of 
thyroid nodules in obese and non-obese subjects and 
correlation of these parameters with insulin resistance 
status. Casp. J. Intern. Med 11 (2020): 278-282.

16. Xu L, Zeng F, Wang Y, et al. Zeng are co-first authors, F. 
Prevalence and associated metabolic factors for thyroid 
nodules: a cross-sectional study in southwest of china 
with more than 120 thousand populations 21 (2021): 175.

17. Dai H, Alsalhe TA, Chalghaf N, et al. The global burden 
of disease attributable to high body mass index in 195 
countries and territories, 1990–2017: an analysis of the 
global burden of disease study. Plos Med 17 (2020): 
e1003198.

18. Cham S, Zanocco K, Sturgeon C, et al. Risk-based 
ultrasound screening for thyroid cancer in obese patients 
is cost-effective. Thyroid 24 (2014): 975-986.

19. Alshehri, B. Descriptive epidemiological analysis of 
thyroid cancer in the saudi population (2001-2013). Asian 
Pac. J. Cancer Prev 18 (2017): 1445-1451.

20. Hussain F, Iqbal S, Mehmood A, et al. Incidence of 
thyroid cancer in the kingdom of Saudi Arabia, 2000-
2010. Hematol. Oncol. Stem Cell Ther 6 (2013): 58-64.

21. Bazarbashi S, Al Eid H, Minguet J. Cancer incidence in 
Saudi Arabia: 2012 data from the Saudi Cancer Registry. 
Asian Pac. J. Cancer Prev 18 (2017): 2437-2444.

22. Musa IR, El Khatim AM, Al Raddady FS, et al. Predictors 
of a follicular nodule (Thy3) outcome of thyroid fine 
needle aspiration cytology among saudi patients. BMC 
Res. Notes 10 (2017): 612.

23. Saeed MI, Hassan AA, Butt ME, et al. Pattern of thyroid 
lesions in western region of Saudi Arabia: A retrospective 
analysis and literature review. J. Clin. Med. Res 10 
(2018): 106-116.

24. Ahmadi S, Pappa T, Kang AS, et al. Point of care 
measurement of body mass index and thyroid nodule 
malignancy risk assessment. front. endocrinol. (Lausanne) 
13 (2022):  824226.

25. Salem V, AlHusseini N, Abdul Razack HI, et al. 
Prevalence, Risk Factors, and Interventions for Obesity 
in Saudi Arabia: A Systematic Review. Obes. Rev 23 
(2022): e13448.

26. Al-Quwaidhi AJ, Pearce S, Sobngwi E, et al. Trends 
and future projections of the prevalence of adult obesity 
in Saudi Arabia, 1992-2022. East. Mediterr. Heal. J 20 
(2014): 589-595.

27. Al-Ammar Y, Al-Mansour B, Al-Rashood O, et al. Impact 
of body mass index on survival outcome in patients with 
differentiated thyroid cancer. Braz. J. Otorhinolaryngol 
84 (2018): 220-226.

28. Eissa MS, Abdellateif MS, Elesawy YF, et al. Obesity and 
waist circumference are possible risk factors for thyroid 
cancer: correlation with different ultrasonography criteria. 
Cancer Manag. Res 12 (2020): 6077-6089.

29. Tessler FN, Middleton WD, Grant EG, et al. ACR 
Thyroid imaging, reporting and data system (TI-RADS): 
White Paper of the ACR TI-RADS Committee. J. Am. 
Coll. Radiol 14 (2017): 587-595.

30. Alzaheb RA. The prevalence of hypovitaminosis d and its 
associated risk factors among women of reproductive age 
in Saudi Arabia: A systematic review and meta-analysis. 
Clin. Med. insights. Women’s Heal 11 (2018): 11.

31. Rind F, Zhao S, Haring C, et al. Body Mass Index (BMI) 
related morbidity with thyroid surgery. Laryngoscope 
(2023).

32. Kim HG, Lee HS, Kim EK, et al. High body mass index 
and thyroid stimulating hormone levels do not affect 
thyroid nodule selection for fine-needle aspiration biopsy 



Musa IR., J Food Sci Nutr Res 2023
DOI:10.26502/jfsnr.2642-110000135

Citation: Imad R Musa. Prevalence and associated Risk Factors for Obesity among Adult Patients with Thyroid Nodules. Journal of Food Science 
and Nutrition Research. 6 (2023): 102-110.

Volume 6 • Issue 3 110 

after ultrasound evaluation. Int. J. Thyroidol 12 (2019): 
44-53.

33. Zheng L, Yan W, Kong Y, et al. An epidemiological study 
of risk factors of thyroid nodule and goiter in Chinese 
women. Int. J. Environ. Res. Public Health 12 (2015): 
11608-11620.

34. De Sousa PAM, Vaisman M, Carneiro JRI, et al. 
Prevalence of goiter and thyroid nodular disease in 
patients with class III obesity. Arq. Bras. Endocrinol. 
Metabol 57 (2013): 120-125.

35. Song B, Zuo Z, Tan J, et al. Association of thyroid nodules 
with adiposity: A community-based cross-sectional study 
in China. BMC Endocr. Disord 18 (2018): 3.

36. De Siqueira RA, Rodrigues AP, Dos S, et al. Thyroid 
nodules in severely obese patients: frequency and risk of 
malignancy on ultrasonography. Endocr. Res 45 (2020): 
9-16.

37. Zagzag J, Malone MK, Loprestr MA, et al. Method of 
Detection of Well-Differentiated Thyroid Cancers in 
Obese and Non-Obese Patients. Plos one 11 (2016): 
e0152768-e0152768. 

38. Cappelli C, Pirola I, Mittempergher F, et al. Morbid 
obesity in women is associated to a lower prevalence of 
thyroid nodules. Obes. Surg 22 (2012): 460-464.

39. Wang Y, Lai X, Yang X, et al. Association of body mass 
index and risk stratification of thyroid nodules in a multi-
center healthy population. Zhongguo Yi Xue Ke Xue 
Yuan Xue Bao 41 (2019): 93-98.

40. Pazaitou-Panayiotou K, Polyzos SA, Mantzoros CS. 
Obesity and thyroid cancer: Epidemiologic associations 
and underlying mechanisms. Obes. Rev 14 (2013): 1006-
1022.

41. Kim WG, Cheng S. Mechanisms linking obesity and 
thyroid cancer development and progression in mouse 
models. Horm. Cancer 9 (2018): 108.

42. Kimura T, Van KA, Golstein J, et al. Regulation of 
thyroid cell proliferation by TSH and other factors: A 
critical evaluation of in vitro models. Endocr. Rev 22 
(2001): 631-656.

43. He X, Wu D, Hu C, et al. Role of metformin in the 

treatment of patients with thyroid nodules and insulin 
resistance: A systematic review and meta-analysis. 
Thyroid 29 (2019): 359-367.

44. Zimmermann BT, Brabant G, Holst JJ, et al. Circulating 
leptin and thyroid dysfunction. Eur. J. Endocrinol 149 
(2003): 257-271.

45. Buscemi S, Massenti FM, Vasto S, et al. Association of 
obesity and diabetes with thyroid nodules. Endocrine 60 
(2018): 339-347.

46. Belfiore A. Nodular Thyroid Disease in the Erderly. BMC 
Geriatr 10 (2010): 1-1.

47. Picard F, Carter S, Caron A. et al. Role of leptin resistance 
in the development of obesity in older patients. Clin. 
Interv. Aging 8 (2013): 829.

48. Jura M, Kozak LP. Obesity and related consequences to 
ageing. Age (Dordr) 38 (2016): 23.

49. López-Otín C, Blasco MA, Partridge L, et al. The 
Hallmarks of Aging. Cell 153 (2013): 1194. 

50. Zaki SM, Mohamed EA, Abdel FS, et al. Age-associated 
functional morphology of thyroid and its impact on the 
expression of vimentin, cytokeratins and VEGF. The role 
of Nigella in refinement. Folia Histochem. Cytobiol 56 
(2018): 159-171.

51. Hu L, Huang X, You C, et al. Prevalence of overweight, 
obesity, abdominal obesity and obesity-related risk factors 
in Southern China. Plos one 12 (2017): e0183934.

52. Kung AWC, Chau MT, Lao TT, et al. The effect 
of pregnancy on thyroid nodule formation. J. Clin. 
Endocrinol. Metab 87 (2002): 1010-1014.

53. Rosano GMC, Vitale C, Silvestri A, et al. The metabolic 
syndrome in women: Implications for therapy. Int. J. Clin. 
Pract. Suppl 12 (2004): 20-25.

54. Krátký J, Vítková H, Bartáková J, et al. Thyroid nodules: 
Pathophysiological insight on oncogenesis and novel 
diagnostic techniques. Physiol. Res 63 (2014): Suppl 2: 
S263-275

55. Zhu X, Chen Z, Shen W, et al. Inflammation, epigenetics, 
and metabolism converge to cell senescence and ageing: 
The regulation and intervention 6 (2021): 245.


	Title
	Abstract 
	Keywords
	Abbreviations
	Introduction
	Methods
	Definition of variables 
	Statistical analysis 

	Results
	Discussion
	Conclusion
	Declarations
	Availability of data and material 
	Ethics approval and consent to participate  
	Consent for publication 
	Conflicts of interest 
	Disclosure
	Table 1
	Table 2
	Table 3
	Table 4
	References 

