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ABSTRACT 
Objective: to compare the results of US thyroid screening findings between 

the male and female cohort of asymptomatic Saudi Arabian university 

students.  

Methods: One hundred and fifty six university students were enrolled in a 

quantitative descriptive study from November 2024 to January 2025. They 

were selected through a simple sampling. An Esaote MyLab40 US machine 

with a 7 MHz probe was used. The thyroid was bilaterally evaluated with 

the US for length, echotexture, and abnormalities. The Independent T-test, 

Pearson's correlations, cross-tabulation, and descriptive statistics were 

applied for the data analysis.  

Results: the mean age of the participants was 21.3±1.3 years, and the 

mean BMI was 23.7 ±6.3. The right thyroid lobe's mean length and 

anteroposterior (AP) diameter were 3.8 ± 0.48 cm and 1.2 ± 0.26 cm, 

respectively. The left lobe mean length and AP diameter were 3.5 ±0.49 

cm and 1.1± 0.30 cm, respectively. 84.6% of the participants had normal 

findings; the positive findings were 15.4 % (n = 24): cystic nodules found in 

10.3%, predominantly solid, thyroiditis, and dilated cervical lymph nodes 

were noted in a similar percentage (1.3%). The positive findings were more 

frequent in the female students (87.5% (out of 24)). The statistical analysis 

indicated a significant association between the US findings and the BMI p 

=0.04. The mean length of the Rt. and Lt. male thyroid lobes was greater 

than the females, t = 5.204 and 5.354, respectively, and p < 0.05. 

Conclusion: The study concluded that the thyroid US incidental findings were 

significant, more frequent in females, and associated significantly with the 

BMI. The male's mean thyroid length was greater than that of the females. 

Keywords: Ultrasound, Thyroid Screening, Thyroid, Body Mass Index, 

Echotexture. 
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Introduction 
Sonography is an important diagnostic tool for thyroid 
echotexture screening programs in asymptomatic 
individuals. Some authors indicated that ultrasound (US) 
is the modality of choice for thyroid evaluation.1 Based 
on neck palpation as a clinical test, (US) can help describe 
the nature of a palpable lesion or any changes in thyroid 
texture. Fine needle aspiration cytology (FNA) is useful in 
confirming the diagnosis when the US findings indicate a 
suspicious like hypoechogenicity, irregular margins, and 
microcalcifications.2 
 
Gnarini VL et al.3 suggested that incidental thyroid 
disorders were detected in 50.3% of the asymptomatic 
participants. A study of a male cohort of asymptomatic 
Saudi Arabian university students concluded that the 
thyroid US finding is very limited.4 
 
The published literature indicated that the average 
regular thyroid length is 4 to 4.8 cm in sagittal, 1 to 1.8 
cm in transverse, and 0.8 to 1.6 cm in anteroposterior 
dimensions.5 

 
The description of thyroid nodules was performed 
according to the 2021 Korean Society of Thyroid 
Radiology consensus statement and recommendations for 
managing thyroid nodules.6 A nodule is solid when it has 
no obvious cystic component, predominantly solid when its 
cystic portion is ≤ 50%, predominantly when its cystic 
portion is > 50%, and cystic when it has no obvious solid 
component. According to published literature, 7 the 
diagnostic US features of thyroiditis include hypo 
echogenicity, heterogeneity, and hypervascularity of the 
intrathyroidal gland. 
 
The current study aimed to compare the thyroid US 
screening findings of the male and female cohorts of 
asymptomatic Saudi Arabian university students. 
 

Methodology 

A quantitative descriptive prospective study conducted at 
a Saudi Arabian university. The participants included a 
cohort of colleges of applied medical and nursery science 
students. The inclusion criteria included asymptomatic 
participants (male and female students), and a simple 

sampling was used to select the participants. The 
exclusion criteria included students unwilling to 
participate in the study. 
 
All participants were subjected to thyroid US screening 
by an expert sonologist with more than ten years of 
sonographic scanning experience. The US images were 
obtained with the participant lying on an examination 
table supine with his/her neck elevated and tilted to the 
opposite side of the targeted one. If needed, both right 
(Rt.) and left (Lt.) thyroid lobes were scanned using 
grayscale and color Doppler. Thyroid size 
measurements and echotexture checks were 
performed. The length and anteroposterior size 
measurements were obtained for each thyroid lobe. 
The participants with positive findings through this study 
were directed to receive additional testing in the local 
governmental hospital. 
 
A structured data sheet was used to record the study data 
and variables such as age, weight, height, thyroid length, 
and echo texture. The participant's BMI was calculated 
using the formula (BMI = weight (kg)/height, m2)) 
 

Statistical Analysis 
The data was analyzed using industry standard tools, 
Microsoft Excel (2021) and the Statistical Package for 
the Social Sciences (SPSS) program Version 26 (IBM, 
Armonk, New York, USA). Categorical and continuous 
variables were presented as percentages, frequencies, 
and descriptive statistics. The chi squared test, and 
Pearson's correlations were used to explore the 
relationship between BMI and the length of the Rt. and Lt. 
thyroid lobes. A t-test was used to compare the male and 
female findings. The pvalue was set for significance at < 
.05. 
 

Results 
Table 1 summarizes the descriptive statistics of the study, 
which showed that the mean age of the participants was 
21.3 ±1.3 years, and the mean BMI was 23.7 ±6.3. The 
right thyroid lobe's mean length and anteroposterior (AP) 
diameter were 3.8 ± 0.48 cm and 1.2 ± 0.26 cm, 
respectively. The left lobe mean length and AP diameter 
were 3.5 ±0.49 cm and 1.1± 0.30 cm, respectively. 

 
Table1. The Descriptive Statistics of the Participants and Their Study Variables. 

  
Age 

Rt. Lobe 
length/cm 

Rt. lobe AP/cm Lt. lobe 
length/cm 

Lt. lobe AP/cm Body max 
index 

Mean 21.3269 3.7680 1.2475 3.5445 1.1187 23.7414 

Std. Deviation 1.31082 .48098 .26058 .48598 .30229 6.37189 

Minimum 18.00 2.47 .20 2.20 .30 14.69 

Maximum 26.00 4.70 1.93 4.70 2.10 50.17 

 
Table 2 demonstrates the US findings; the unremarkable 
diagnosis was 84.6% (out of 156), and the positive 
findings were 15.4 % (n = 24) as follows: cystic nodules 
found in 10.3%, predominantly solid, thyroiditis, and 
dilated cervical lymph nodes were noted in similar 

percentages (1.3%). The positive findings were more 
frequent in the female students (87.5% (out of 24)). The 
statistical analysis indicated a significant association 
between the US findings and the BMI p =0.04. 
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Table 2. Crosstabulation for the Participants’ Gender and the Ultrasound (US) Findings. 

 US findings Total 

 
Unremarkable 

Cystic 
nodule 

Solid 
nodule 

predominantly 
solid nodule 

Dilated 
cervical 
lymph nodes 

 
Thyroiditis 

Gender Female 72 15 2 2 2 0 93 

Male 60 1 0 0 0 2 63 

Total 132 16 2 2 2 2 156 

 
The results of independent T. test correlations between 
the participants' gender regarding the thyroid length and 
AP diameter indicated significant differences; the mean 
length of the Rt. and Lt. male thyroid lobes was greater 
than the females, t = 5.204 and 5.354, respectively, 

with p <0.05. While the AP diameter of the Rt. and Lt. 
female thyroid lobes were greater than the males, t = 
4.049 and 7.626, respectively, with p < 0.05. (See Table 
3) and Figure 1 confirms these results. 

 
Table 3. The results of independent T. test Correlations Between the Participants’ Gender Regarding the Thyroid Length 
and Anteroposterior (AP) Diameter for Both Thyroid Lobes. 

Rt. Lobe length/cm 

Gender  
N 

Mean Std. 
Deviation 

t P Statistical significance 

Male 63 3.9889 .41431 5.204 0.000 +ve 

Female 93 3.6184 .46695 

Lt. Lobe length/cm 

Male 63 3.7730 .41590 5.354 0.000 +ve 

Female 93 3.3897 .47048 

Rt. Lobe AP/cm 

Male 63 1.1286 .20669 5.049 0.000 +ve 

Female 93 1.3281 .26337 

Lt. Lobe AP/cm 

Male 63 .9270 .19444 7.629 0.000 +ve 

Female 93 1.2486 .29368 

 
 

 
Figure 1. A Comparison between the Participants’ Gender Regarding the Thyroid Length and Anteroposterior (AP) Diameter for Both 
Lobes. 
 
Table 4 summarizes the Pearson correlations between the 
right and left thyroid lobe lengths and the BMI, which 
showed no significant statistical association (Pearson 
coefficient = 0.155 and 0.133, respectively, p = .053 
and .098, respectively). 
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Table 4. The Statistical Correlations Between the Thyroid Length and the Body Mass Index (BMI), for the 156 Participants. 

 Rt. Lobe 
length/cm 

Body max index Lt. lobe length/cm Body max index 

Rt. and Lt. thyroid Lobe 
length (cm) 

Pearson Correlation 1 .155 1 .133 

Sig. (2-tailed)  .053  .098 

Body max index Pearson Correlation .155 1 .133 1 

 Sig. (2-tailed) .053  .098  

 
Table 5 shows the Pearson correlations between the US 
findings and the BMI. Statistical analysis revealed a 
significant statistical association between the US 

findings and the BMI (Pearson Coefficient = 0.163, p 
= .053 and .041). Figure 2 shows a sample image of 
solid nodules in female participants. 

 
Table 5. The Statistical Correlations Between the ultrasound (US) Findings and the Body Mass Index (BMI), for the 156 
Participants. 

 US Findings Body max index 

US Findings Pearson Correlation 1 -.163 

Sig. (2-tailed)  .041 

N 156 156 

Body max index Pearson Correlation -.163 1 

Sig. (2-tailed) .041  

N 156 156 

 

  
Figure 2. A Sample of Sagittal View of Thyroid Sonogram for A 22 years, Female Participant Demonstrating a Solitary 
Solid Nodule. 
 

Discussion 
Both Rt. and Lt. thyroid texture, length, and 
anteroposterior (AP) diameter measurements were 
obtained in the current study. The results revealed that 
the mean age of the participants was 21.3±1.3 years, 
and the mean BMI was 23.7 ±6.3. The right thyroid lobe's 
mean length and anteroposterior (AP) diameter were 3.8 
± 0.48 cm and 1.2 ± 0.26 cm, respectively. The left lobe 
mean length and AP diameter were 3.5 ±0.49 cm and 
1.1± 0.30 cm, respectively. 

 
Regarding the US findings, the current study indicates a 
high percentage of unremarkable US findings (see Table 
2). These results align with Saeed Bafaraj et al.8, which 
suggested that 75.3% of the participants had no findings 
through a thyroid US screening study among university 
students. In contrast, Gnarini, V. L. et al.3 reported that 
incidental thyroid disorders were detected in 50.3% of 
the asymptomatic participants. 

Although, some institutions 10 recommends against 
screening for thyroid cancer in asymptomatic adults the 
current study results indicated the usefulness of this 
screening, positive US findings were noted in 15.4 % (out 
of 156) they had thyroid lesions as follows; 83.3% (out 
of 24) were thyroid nodules, and they were more 
prevalent in females (see Table 2). Relatively, this 
percentage is low in comparison to other previous studies; 
the results of Kim, S. J. et al.10 in female thyroid screening 
indicated that 42% of the participants had thyroid 
abnormalities. Senashova O. et al.11 have reported that 
sonography can detect thyroid nodules in 19%-70% of 
the population, even in asymptomatic subjects, depending 
on their age and co-morbidities' prevalence. They also 
showed that these nodules were more likely found in 
females, which is consistent with the current findings. 
 
The current study showed that only 0.6% of the 
participants were diagnosed with thyroiditis. These results 
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were considered relatively low prevalence in comparison 
to other authors' findings. Mm, M., et al.12 reported that 
30.1% of the participants had thyroiditis, indicating a 
higher prevalence. 
 

All participants with positive findings directed to proceed 
additional investigation for confirmation and suitable 
treatments. Usually, some nodules should be evaluated by 
fine needle aspiration cytology (FNA). Strongly this 
suggestion supported by Ji Yang Kim et al.13, who 
proposed that US findings with suspicion should be 
considered indicators for FNA, regardless of their size. In 
contrast Remonti LR et al.14 have another opinion, they 
suggested that US criteria alone do not provide reliable 
information for a selection of nodules that should have an 
FNA performed. Bin Saeedan Met al.15 stated that the 
US is the modality of choice for thyroid evaluation. In the 
same context Lee MKet al.16 have reported that the US is 
essential in directing the most appropriate monitoring 
strategy for patients with nodular thyroid disease.  
 

The study showed that the male mean thyroid length was 
larger than that of the females (see Table 3 & Figure 1). 
These results agree with Basnet P et al.17 and Alsaqer, F. 
A. et al.18, who reported that the thyroid gland volume 
was found to be larger in males than in females. Despite 
the statistical correlations of the current results, the female 
mean AP diameter was slightly larger in females than in 
males. 
 

Regarding the correlations between the thyroid lengths 
and the BMI, the current results revealed no significant 
statistical associations between the thyroid lengths and 
the BMI. In contrast, Alsaqer, F. A. et al.18 suggested that 
the estimated thyroid volume has negative significant 
statistical associations between the participants' thyroid 

volume and BMI. 
 
The current results indicated significant statistical 
correlations between the thyroid US findings and BMI 
(see Table 5). These findings are strongly consistent with 
Xu, W. et al.19 results, which concluded that the presence 
of thyroid nodules was positively associated with weight, 
height, and BMI. 
 

Limitation: 
A small sample size of the study should be considered a 
limitation. 
 

Conclusion 
The study concluded that the thyroid US screening 
revealed incidental findings in around 15% of the 
participants, and they were more frequent in the females. 
Moreover, these findings had a significant association 
with the participants' BMI. The males' thyroid mean length 
was greater than that of the females. The study's 
outcome included that all positive cases were directed 
to have additional investigations in governmental 
hospitals to proceed with a final diagnosis and suitable 
treatment. 
 
Further future studies were recommended, and more 
extensive and diverse sample sizes should be included 
through a random selection. The benefit of the association 
between incidentally discovered thyroid findings and BMI 
serves as a valuable avenue for understanding potential 
correlations between anthropometric measures and 
thyroid abnormalities. This association offers insights into 
whether body weight or height variations might 
predispose individuals to an increased likelihood of 
thyroid irregularities. 
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