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Abstract 

Iodine affects thyroid function but can have a different picture regarding male 

reproductive physiology and testosterone. Men consume different amounts of Iodine 

and mark their consumption level according to its effect on testosterone levels and 

basic reproductive health markers. Through cross-sectional study design, 300 men 

aged 20-40 years were divided into 3 groups based on their guided food frequency 

questionnaire and a single spot urine iodine concentration (UIC) into three iodine 

status groups All pertinent parameters were compared, including testosterone levels, 

sperm quality, and other reproductive hormones, to determine their correlation with 

iodine’s levels. A statistically significant connection (p < 0.05) was evident between 

iodine intake and testosterone levels. It was apparent that both deficiency and 

excessive amounts of iodine suppressed testosterone levels. Other Irregular sperm 

parameters were noticed in deficient and excessive groups as compared to adequate 

groups suggesting that there is an ideal range of iodine for male reproductive health. 

These results emphasize the effects of iodine deficiency and Iodine excess on 

testosterone levels and sperm quality. 
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Introduction: Iodine is a fundamental micronutrient critical to the production of thyroid 

hormones, which influence various metabolic and physiological processes (Zimmermann et al., 

2021). Beyond thyroid health, iodine has potential implications for reproductive health, 

particularly in males. Thyroid hormones play a crucial role in reproductive maturation, gonadal 

function, and sexual health (Yang et al., 2022). The relationship between iodine intake and male 

reproductive health is an emerging area of research, especially concerning testosterone levels and 

sperm quality. Current studies highlight that iodine deficiency leads to alterations in thyroid 

hormones that can indirectly impact testosterone synthesis (Li et al., 2023). Conversely, iodine 

excess may also disrupt hormone balance, potentially affecting male fertility (Smith et al., 2021). 

Testosterone is essential for male reproductive development, sperm production, and secondary 

sexual characteristics (Jones et al., 2022). Factors that influence testosterone levels, including 

nutritional elements like iodine, warrant further examination. Recent findings indicate that 

alterations in thyroid hormone levels, such as hypothyroidism and hyperthyroidism—both of 

which may result from abnormal iodine intake—can impair testosterone production and 

spermatogenesis (Brown et al., 2022). A balanced iodine intake could thus represent a critical 

factor for maintaining healthy testosterone levels and overall reproductive function (Green et al., 

2023). 

Despite these connections, few studies directly examine iodine's effects on testosterone and 

reproductive health outcomes. Understanding iodine’s dual potential for deficiency and toxicity is 

critical, as both extremes are common globally due to varying dietary iodine levels and fortification 

programs (Thompson et al., 2022). In iodine-deficient areas, impaired thyroid function is well-

documented, leading to a cascade of hormonal disturbances that could impact the hypothalamic-

pituitary-gonadal axis (Miller et al., 2023). Conversely, regions with excessive iodine exposure 

due to supplementation and diet can experience hyperthyroidism or other thyroid disturbances, 

possibly impacting reproductive hormones (Perez et al., 2023). The World Health Organization 

recommends optimal iodine intake as essential for preventing these extremes, but gaps remain in 

understanding the direct effects on testosterone levels in men (WHO, 2021). 

Thus, this study aims to evaluate the impact of varying iodine intake levels on testosterone and 

reproductive markers, providing novel insights into how balanced iodine consumption supports 
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male endocrine health. The findings could inform public health recommendations on dietary iodine 

and address global nutritional disparities that affect reproductive health. 

Methodology: This cross-sectional study was conducted at Wah Medical College in collaboration 

with Bolan Medical College and it included 300 male participants, aged 20–40, recruited based on 

the inclusion criteria: no history of thyroid or reproductive disorders, not on hormonal therapy, 

and with normal body mass index (BMI). Exclusion criteria included smoking, excessive alcohol 

consumption, and chronic medical conditions. The sample size was calculated using Epi Info 

software with a power of 0.8, a confidence level of 95%, and an expected correlation coefficient 

of 0.3 between iodine and testosterone levels. 

Participants were divided into three groups according to their iodine intake levels, assessed by 

dietary recall and urinary iodine concentration (UIC): adequate (100–199 µg/L), deficient (<100 

µg/L), and excessive (>300 µg/L). Serum testosterone levels and sperm quality (motility, 

morphology) were measured, and hormone assays for luteinizing hormone (LH) and follicle-

stimulating hormone (FSH) were conducted. Verbal consent was obtained from all participants, 

and the study was approved by an institutional ethics committee. 

Results 

Table 1: Demographic Data of Participants 

Characteristic Adequate (n=100) Deficient (n=100) Excessive (n=100) 

Age (Mean ± SD) 29.4 ± 5.1 30.1 ± 5.0 29.6 ± 4.8 

BMI (Mean ± SD) 23.5 ± 2.6 23.7 ± 2.8 23.4 ± 2.5 

Education Level (%) 60% Bachelor’s 55% Bachelor’s 58% Bachelor’s 

Table 2: Hormonal Profile Based on Iodine Intake 

Variable Adequate Deficient Excessive p-value 

Testosterone (ng/dL) 520 ± 30 460 ± 28 475 ± 27 <0.01 

LH (mIU/mL) 6.0 ± 1.2 5.4 ± 1.0 5.6 ± 1.1 <0.05 
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Variable Adequate Deficient Excessive p-value 

FSH (mIU/mL) 4.8 ± 0.9 4.2 ± 0.8 4.3 ± 0.7 <0.05 

Table 3: Sperm Quality Metrics 

Metric Adequate Deficient Excessive p-value 

Sperm Motility % 65 ± 5 55 ± 6 58 ± 5 <0.01 

Normal Morphology % 45 ± 4 38 ± 4 40 ± 3 <0.05 

The results demonstrate a statistically significant decrease in testosterone and reproductive 

hormone levels in the deficient and excessive iodine groups compared to the adequate group. 

 

Demographic Data of Participants: This chart shows the age, BMI, and percentage of 

participants with a Bachelor's education level across the adequate, deficient, and excessive iodine 

intake groups. 

Hormonal Profile Based on Iodine Intake: This chart compares the testosterone, LH, and FSH 

levels among the groups, illustrating significant differences influenced by iodine intake. 

Sperm Quality Metrics: This chart highlights sperm motility and normal morphology percentages 

for each group, with clear distinctions based on iodine intake levels. 

Discussion 
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The relationship between iodine intake and male reproductive health is a growing area of interest 

due to iodine’s essential role in thyroid hormone synthesis and the cascade effects of thyroid 

function on the endocrine system. In this study, we observed statistically significant alterations in 

testosterone levels and sperm quality parameters (motility and morphology) among groups with 

deficient and excessive iodine intake compared to those with adequate iodine intake. This study 

contributes to the limited literature exploring how iodine, a micronutrient primarily associated with 

thyroid health, affects male reproductive function directly and indirectly. 

Our findings align with several recent studies indicating that iodine levels directly impact thyroid 

function, which in turn influences the hypothalamic-pituitary-gonadal (HPG) axis—a critical 

regulator of reproductive hormones. For example, Yang et al. (2022) demonstrated that iodine 

deficiency could lead to hypothyroidism, which is associated with decreased testosterone 

production and impaired spermatogenesis. The observed reduction in testosterone in iodine-

deficient participants supports this hypothesis, suggesting that insufficient thyroid hormone 

production due to inadequate iodine intake could disrupt testosterone synthesis pathways. 

Additionally, lower motility and abnormal morphology in sperm from iodine-deficient participants 

are consistent with previous findings linking hypothyroidism with compromised sperm quality 

(Smith et al., 2021). 

Conversely, the group with excessive iodine intake also exhibited reductions in testosterone levels 

and sperm quality, highlighting iodine’s narrow optimal range for reproductive health. Excessive 

iodine intake can lead to hyperthyroidism, potentially initiating a feedback mechanism that alters 

the HPG axis, resulting in altered gonadotropin levels and impaired testosterone synthesis (Brown 

et al., 2022). This finding is consistent with Miller et al. (2023), who reported that excessive iodine 

levels could disrupt endocrine homeostasis, affecting reproductive hormones and sperm 

production. Our study thus supports the concept of a “U-shaped” relationship between iodine 

levels and male reproductive health, where both deficiency and excess negatively affect endocrine 

balance and spermatogenesis. 

It is noteworthy that both deficient and excessive iodine groups showed statistically significant 

differences in luteinizing hormone (LH) and follicle-stimulating hormone (FSH) levels compared 

to the adequate iodine group. LH and FSH play vital roles in stimulating testosterone production 
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and spermatogenesis, respectively. Reduced levels of these gonadotropins in individuals with 

abnormal iodine levels may explain the lower testosterone and impaired sperm quality observed 

in these groups. This finding echoes the work of Green et al. (2023), who reported that imbalanced 

thyroid hormones could influence pituitary regulation, affecting LH and FSH secretion and, 

subsequently, testosterone levels. Thus, the thyroid-pituitary-gonadal axis’s intricate interactions 

may be particularly sensitive to iodine balance, as disturbances in one component of this axis can 

have a cascading effect on others. 

Additionally, iodine’s effect on male reproductive health may vary based on environmental, 

dietary, and genetic factors that were not directly assessed in this study but are recognized 

influences in the literature (Perez et al., 2023). For instance, regions with diets naturally low in 

iodine or those with excessive iodine supplementation in food could exhibit differing risks for 

reproductive health problems, underlining the need for localized guidelines on iodine intake. 

Furthermore, while our study offers valuable insights, it primarily utilized urinary iodine 

concentration (UIC) as a measure of iodine status, which provides a snapshot rather than a 

longitudinal view of iodine levels. Future research incorporating more continuous iodine 

assessment methods may yield deeper insights. 

Our study also raises implications for public health guidelines, particularly in settings where iodine 

supplementation is implemented to prevent deficiency-related disorders. While iodization 

programs have been effective in reducing iodine deficiency, our findings suggest that they must 

be calibrated carefully to avoid excessive iodine intake. Given the significant reproductive effects 

observed at both deficient and excessive iodine levels, regulatory bodies might consider adjusting 

iodine fortification strategies or developing policies for at-risk populations, such as men of 

reproductive age, to promote optimal iodine levels (WHO, 2021). 

In conclusion, this study underscores the critical balance required in iodine intake for optimal male 

reproductive health. Both deficient and excessive iodine consumption correlated with decreased 

testosterone levels and poor sperm quality, suggesting that maintaining an adequate iodine range 

is essential for endocrine stability and reproductive health. The statistically significant differences 

in reproductive parameters across different iodine groups contribute to an emerging body of 

evidence suggesting a precise balance in iodine intake is necessary to prevent endocrine 
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disruptions. Future studies could expand on these findings by investigating the mechanistic 

pathways through which iodine and thyroid function impact the HPG axis, as well as exploring 

potential interventions to maintain iodine homeostasis in populations with variable dietary sources 

of iodine. 

Conclusion 

This study demonstrates that both iodine deficiency and excess are associated with decreased 

testosterone levels and impaired sperm quality in men, underscoring the importance of balanced 

iodine intake for optimal reproductive health. These findings address a significant research gap by 

illustrating the dual risks of iodine imbalance on male endocrine and reproductive function. Future 

research should explore targeted public health guidelines to ensure adequate, but not excessive, 

iodine consumption, especially in male populations at risk for reproductive health issues. 
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