
Cite as
Özkal Eminoğlu D, Laloglu E, Kasali K, et al. Iodine deficiency 
and its association with periodontitis: A randomized 
controlled triple-blinded clinical study. Adv Clin Exp Med. 
2025;34(6):885–893. doi:10.17219/acem/190352

DOI
10.17219/acem/190352

Copyright
Copyright by Author(s) 
This is an article distributed under the terms of the
Creative Commons Attribution 3.0 Unported (CC BY 3.0)
(https://creativecommons.org/licenses/by/3.0/)

Address for correspondence
Didem Özkal Eminoğlu
E-mail: ddm_ozkal@hotmail.com

Funding sources
Scientific Research Projects Coordınatıon Unit of Atatürk 
University (grant No. TAB -2021-9375).

Conflict of interest
None declared

Received on July 23, 2023
Reviewed on February 22, 2024
Accepted on June 21, 2024

Published online on November 6, 2024

Abstract
Background. Numerous research studies have explored the impact of micronutrients, including dietary 
minerals such as  iron, zinc, selenium, copper, and vitamins A, B complex, C, D, and E, on periodontitis. 
However, there is no literature investigating the role of iodine in periodontal health.

Objectives. This study aimed to examine the potential influence of iodine, a trace element, on periodontal 
health, an area that has not yet been researched.

Materials and methods. The study recruited a total of 73 participants, including 33 periodontally healthy 
control subjects and 40 patients with stage III periodontitis. Iodine levels in urine samples were measured 
using a spectrophotometric method, and the results were expressed in µg/L.

Results. Lower iodine levels were observed in patients with periodontitis. Individuals with low iodine levels 
were found to be 1.04 times more likely to develop periodontitis than those with high iodine levels. The study 
found that if a person’s urine iodine value is below 76.93 µg/L, the probability of having periodontitis is 72.5%; 
if it is above this value, the probability of not having periodontitis is 90.9%.

Conclusions. These findings suggest that urinary iodine levels could be a valuable metric for future research, 
as indicated by the variance in mean urinary iodide levels. Further extensive studies could establish urinary 
iodine levels as a useful biomarker for the diagnosis, prognosis and treatment plan of periodontitis.
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Background

According to the World Health Organization (WHO), 
micronutrients are essential in  very small quantities 
(measured in micrograms or milligrams per day) and act 
as “magical tools” that support the production of enzymes, 
hormones and other necessary substances for healthy 
growth and development of the body.1 Micronutrients, 
including essential vitamins and minerals, are crucial for 
promoting proper metabolic function, facilitating wound 
healing,  and preventing illnesses and infections.2 In vitro 
studies have demonstrated that vitamins and trace ele-
ments have a significant impact on every aspect of im-
mune function, and deficiencies in these nutrients can 
compromise immune function.3

Major minerals such as sodium (Na), potassium (K), cal-
cium (Ca), magnesium (Mg), phosphorus (P), and sulfur (S) 
are required in amounts greater than 100 mg/day, while 
trace minerals such as iron (Fe), zinc (Zn), selenium (Se), 
copper (Cu), iodine, fluoride (F), cobalt (Co), chromium 
(Cr), manganese (Mn), and molybdenum (Mo) are required 
in amounts less than 100 mg/day.4 Reports indicate that 
deficiencies in micronutrients have been described as a “si-
lent epidemic” affecting approx. 2 billion people globally, 
regardless of age or gender.5 The WHO has noted micro-
nutrient deficiencies in several Middle Eastern countries, 
especially among children and women of childbearing age, 
involving Ca, Fe, Zn, vitamin A, vitamin D, and folic acid. 
Iron deficiency is prevalent among a majority of women 
in these countries, with over 13.2 million preschool chil-
dren having retinol serum levels below 0.7 μmol/L, leading 
to approx. 800,000 cases of night blindness.6

Nutrients are crucial for maintaining the  health 
of the human body and all metabolically active tissues. 
They also play critical roles in the regeneration process, 
managing oxidative stress and maintaining adequate im-
munity.7 While substantial data support the significance 
of vitamins and major minerals in periodontal and overall 
health, there is limited evidence supporting the functions 
of trace minerals. Inadequate intake of trace minerals could 
increase the risk of periodontal disease, either by exacer-
bating infections caused by periodontopathogens or by in-
fluencing biological gradients and host hemostasis.8

Periodontitis is a multifactorial disease resulting from 
complex interactions between the dental plaque biofilm 
and the host’s immunological inflammatory response. 
Furthermore, several environmental and host-related risk 
factors significantly contribute to the disease development, 
altering the host’s response and disease progression.9 Sev-
eral approaches have been employed to slow the progres-
sion of periodontitis. Alongside conventional periodontal 
therapies, host-modulating agents such as dietary com-
ponents (e.g., omega-3 fatty acids), dietary minerals (e.g., 
Fe, Zn, Se, Cu) and vitamins (e.g., A, B complex, C, D, 
and E) with immunomodulatory properties have been 
utilized to elicit favorable host responses. Furthermore, 

trace minerals impact periodontal health by exerting lo-
cal effects on hard and soft tissues and systemic effects 
on immune-inflammatory mechanisms.10

Iodine, with an atomic weight of 126.9 g/mol, is a crucial 
component of thyroid gland hormones, which are essential 
in mammals. Despite its widespread presence in the en-
vironment, iodine is unevenly distributed, with oceans 
containing the highest iodide levels (approx. 50 μg/L). Io-
dide ions in seawater oxidize into elemental iodine, which 
is volatile and evaporates into the atmosphere, returning 
to the soil through rainfall, thus completing the cycle. 
However, in many regions, the iodine cycle is slow and 
incomplete, resulting in iodine-deficient soils and ground-
water. Crops grown in these soils have low iodine concen-
trations, contributing to iodine deficiency in humans and 
animals that consume these crops.11

Studies have shown that iodine functions as an antioxidant 
in various tissues, including the breasts.12–14 When exposed 
to hydrogen peroxide, iodide acts as an electron donor, which 
may reduce the damage caused by oxygen free radicals.15 
Iodide efficiently eliminates reactive oxygen species (ROS) 
within human blood cells.14 In addition, iodine has been 
found to interact with acute-phase proteins and is utilized 
by immune system cells and liver cells.16,17 Besides its anti-
oxidant properties, iodine has anti-inflammatory effects. 
Although levels of C-reactive protein (CRP) and interleukin 
6 (IL-6) remain stable after administering different doses 
of iodide, negative correlations are observed between CRP 
and free tetraiodothyronine (FT4), as well as between urinary 
iodine and free triiodothyronine (FT3) and IL-6. This sug-
gests a connection between iodide, thyroid hormone produc-
tion and inflammatory status assessed with CRP and IL-6.18

Objectives

While several studies have explored the impact of trace 
elements, such as Fe, Zn, Se, and Cu, on periodontal health, 
the current study is unique in its emphasis on the signifi-
cance of iodine, a trace element, in relation to periodon-
tal health. The hypothesis of the study and the primary 
outcome suggest that the urinary iodine content differs 
between patients with periodontitis and periodontally 
healthy individuals.

Materials and methods

Study design

The  present cross-sectional study included a  total 
of 73 participants referred by the Department of Periodon-
tology, Faculty of Dentistry, Atatürk University (Erzurum, 
Turkey), in 2022. Participants were systemically healthy, 
non-smoking individuals comprising 33  periodontally 
healthy control subjects (H) and 40 patients with stage III 
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periodontitis (P). All participants were provided with in-
formation about the study and signed an informed consent 
form. The study protocol was approved by the Clinical 
Research Ethics Committee of the Faculty of Medicine, 
Atatürk University (approval No. 2021/11), and registered 
under Clinical Trials ID NCT05724251. The study was 
conducted in accordance with the Declaration of Helsinki.

Settings and division of patients 
into groups

To be eligible, individuals had to be free of systemic ill-
nesses or conditions such as hepatic or renal dysfunction, 
diabetes, organ transplantation or cancer therapy, car-
diovascular disease, pregnancy or  lactation, goiter, hy-
per- or hypothyroidism, or unbalanced thyroid-stimulating 
hormone levels, and had to be in good systemic health. 
Those previously treated for periodontal disease requiring 
antibiotics for infective endocarditis prophylaxis during 
dental procedures were excluded. Additionally, subjects 
who had taken antibiotics, immunosuppressive drugs 
or nutritional supplements (especially iodine) in the past 
6 months were excluded. Participants were asked about 
their dietary habits regarding the use of iodine-contain-
ing salt in daily nutrition or avoiding salt at meals, and 
only those with similar dietary patterns were enrolled 
in the study. Vegetarians or participants with dietary habits 
potentially affecting iodine intake were excluded (Fig. 1).

Clinical periodontal status was assessed through in-
traoral examination and by referring to panoramic X-ray 
records. The control group (H) was defined as having 
a probing depth (PD) ≤3 mm, no clinical signs of gingival 
inflammation (<10% of sites with bleeding upon probing 
and absence of gingival redness/edema), no radiographic 
evidence of alveolar crestal bone loss, and no tooth loss 
due to periodontitis (each subject had at least 5 teeth per 
jaw section and 20–22 teeth in total).19

Patients classified with stage III periodontitis met 
criteria including interdental clinical attachment level 
(CAL) ≥5 mm, tooth loss ≤4 teeth due to periodontitis 
(at least 5 teeth per jaw section and 22 teeth per patient), 
PD ≥ 6 mm, vertical bone loss ≥3 mm, and Class II or III 
furcation involvement, as per the 2017 World Workshop 
criteria for periodontitis classification.20

Blinding

Physicians at the periodontology clinic categorized pa-
tients into periodontally healthy and periodontitis groups 
without disclosing group assignments to the patients be-
fore urine sample collection. Urine samples were collected 
by physicians unaware of group assignments. Biochemical 
analyses were performed by physicians blinded to partici-
pant groupings. Data results were recorded and forwarded 
to the author for statistical analysis without mentioning 
the group identifiers.

Randomization

Randomization was performed using computer-gener-
ated random number allocation. After diagnosis, patients 
with periodontitis and periodontally healthy individuals 
were randomly assigned to groups (Fig. 1).

Collection and storage of urine samples

Study participants provided spot urine samples via nor-
mal micturition at the Department of Periodontology, Fac-
ulty of Dentistry, Atatürk University, before any surgical 
intervention or drug treatment. Samples were centrifuged 
at 2,000 rpm for 5 min at 4°C. The resulting supernatant 
was collected using an automatic pipette and divided into 
aliquots. Samples were then stored at –80°C until the day 
of analysis. There were no periods of recruitment or follow-
up sessions for urine sample collection.

Analysis of urine iodine levels

Urine iodine levels were measured using a spectrophoto-
metric method with the LTA IODIDE IN URINE (LTA s.r.l., 
Milan, Italy) kit in accordance with the manufacturer’s 

Fig. 1. Study flow diagram
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instructions. Results were reported in µg/L within the fol-
lowing categories: severe deficiency: 0–19 µg/L; moder-
ate deficiency: 20–49 µg/L; mild deficiency: 50–99 µg/L; 
optimal nutritional value: 100–199 µg/L; adequate nu-
tritional value: 200–299  µg/L; excessive nutritional 
value: >300 µg/L.

According to  the  WHO, most iodine absorbed by 
the body eventually appears in the urine. Therefore, mea-
suring urinary iodine concentration (UIC) in casual urine 
specimens is recommended for monitoring iodine status. 
The UIC is highly sensitive to recent changes in iodine 
intake, as up to 90% of iodine is absorbed and excreted 
in  the  urine. Renal clearance of  iodine, in  the  range 
30−50 mL plasma/min, primarily depends on glomerular 
filtration in humans, with no reported tubular secretion 
or active transport mechanisms.21,22 

Statistical analyses

For the difference (effect size: 0.71) between the 2 groups 
to be significant, the G*Power (https://www.psychologie.hhu.
de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsy-
chologie/gpower) program calculated that there should be 
at least 33 subjects in each group at 80% power and 95% con-
fidence level. A total of 73 subjects were included in the study, 
with 33 having periodontitis and 40 being healthy.

Statistical analyses were conducted using IBM SPSS v. 20 
(IBM Corp., Armonk, USA). Descriptive statistics such 
as the mean, standard deviation (SD; for normally distrib-
uted variables) or median, 1st quartile and 3rd quartile (Q1 
and Q3; for non-normally distributed variables or insuf-
ficient sample size to determine normality), percentage, 
and number were used to summarize the data. The normal 
distribution of continuous variables was assessed using 
various methods, including the Shapiro–Wilk test, Kol-
mogorov–Smirnov test, Q–Q plot, skewness, and kur-
tosis. The Mann–Whitney U test was employed to com-
pare 2 independent groups when normality assumptions 
were not met. Iodine concentration and age variables were 
compared using the Mann–Whitney U test due to their 
non-normal distribution in the periodontitis and healthy 
groups. Gender and periodontitis/healthy status were ana-
lyzed using a 2×2 contingency table, with the appropriate 
χ2 test selected based on expected values: Pearson’s χ2 test 
for values greater than 5. The Fisher–Freeman–Halton 

test was used to compare iodine levels and periodontitis/
healthy status, given the expected value was less than 5. 
Logistic regression analysis was conducted to model the re-
lationship between age, gender, iodine concentration, and 
periodontitis/healthy status. Results from the logistic re-
gression model were expressed as odds ratios (ORs) with 
a 95% confidence interval (95% CI). Analysis of covariance 
(ANCOVA) was employed to determine the effect of age 
on the comparison of periodontitis/healthy status and io-
dine concentration. The statistical analysis in this study 
was exploratory and did not incorporate correction for 
multiple comparisons. Therefore, caution is advised in in-
terpreting the results due to the potential for uncontrolled 
type I errors, which could affect the validity of future meta-
analyses. This exploratory analysis provides a foundation 
for future research in the field. Receiver operating char-
acteristic (ROC) analysis was used to determine whether 
iodine concentration could be used in the diagnosis of peri-
odontitis. Sensitivity and specificity were calculated to as-
sess the validity of the diagnostic test results. In addition, 
the Youden index was used to determine the cutoff point. 
Statistical significance was set at p < 0.05.

Results

Table 1,2 shows that there were significant differences 
in sex, age, and iodine levels between patients and controls 
(p = 0.029, p < 0.001 and p < 0.001, respectively; Fig. 2). 
After adjusting for sex and age, the difference in iodine 
levels remained statistically significant (p < 0.001). Iodine 
levels were markedly lower in the patient group compared 
to the control group, and this difference was unaffected 
by sex or age. Table 3 shows no significant difference in sex 
and iodine levels among the study subjects (p = 0.073; Fig. 2).

Table 1. Sex comparison of periodontitis patients and periodontally 
healthy individuals

Sex H
n (%) 

P
n (%) χ2 p-value 

M 24 (72.7) 19 (47.5) 
4.754 0.029*

F 9 (27.3) 21 (52.5) 

M – male; F – female; H – periodontally healthy individuals; P – stage III 
periodontitis patients; *: p < 0.05 statistically significant.

Table 2. Age and iodine comparison in periodontitis patients and periodontally healthy individuals

Variable
H P

Z-value p-value 
Age 

ANCOVA 
p-value

Sex 
adjusted mean ±SD median (Q1–Q3) mean ±SD median (Q1–Q3) 

Age [years] 27.76 ±4.72
27

(25–30)
39.83 ±7.77

38.5
(35–45)

−6.102 <0.001* − −

Iodine 
(effect size: 1.67)

153.93 ±67.36
167,93

(98.01–210.61)
56.88 ±47.05

43.5
(25.68–75.26)

−5.619 <0.001* <0.001* <0.001*

H – periodontally healthy individuals; P – stage III periodontitis patients; SD – standart deviation; Q1 – 1st quartile; Q3 – 3rd quartile; Z-value was calculated 
using Mann–Whitney U test; *: p < 0.05 statistically significant; ANCOVA – analysis of covariance.

https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
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We found a significant difference in urinary iodine lev-
els between the patient and control groups (p < 0.001). 
Urinary iodine levels in the control group were within 
the optimal and adequate range, whereas those in the pa-
tient group were classified as severely to moderately defi-
cient (Table 4, Fig. 3). Logistic regression analysis further 
indicated that age, sex and iodine levels were statisti-
cally significant between the patient and control groups 
(p < 0.001). The analysis revealed that the patient group 

had lower iodine levels than the control group. Individuals 
with low iodine levels were 1.04 times more likely to de-
velop periodontitis than those with higher iodine levels 
(Table 5).

According to the results of the ROC analysis, the pres-
ence or absence of periodontitis can be predicted by ex-
amining the iodine values of the patients (0.884 ±0.042; 
p < 0.001). When individuals’ iodine levels were below 

Fig. 2. Iodine comparison in periodontitis patients (P) and periodontally 
healthy individuals (H), and between male and female participants

Fig. 3. Comparison of iodine levels between periodontitis patients (P) and 
periodontally healthy individuals (H)

0
10
20
30
40
50
60
70
80
90

100
%

severe
deficiency

modarete
deficiency

media
deficiency

optimal
nutritional

value  

adequate
nutritional

value  
Iodine levels

H P

Table 4. Comparison of iodine levels in periodontitis patients and periodontally healthy individuals

Iodine level 
H P

Test value p-value 
n % n %

Severe deficiency 1 3.0% 5 12.5%

34.183 <0.001*

Moderate deficiency 1 3.0% 19 47.5%

Medium deficiency 7 21.2% 11 27.5%

Optimal nutritional value 14 42.4% 4 10.0%

Adequate nutritional value 10 30.3% 1 25%

Test value: Fisher–Freeman–Halton test; *: p < 0.05 statistically significant; H – periodontally healthy individuals; P – stage III periodontitis patients.

Table 3. Comparison of sex and iodine levels

Sex
Iodine levels

Z-value p-value
Mean ±SD median (Q1–Q3)

M 110.48 ±72.84 93.11 (47.05–182.05)
−1.794 0.073 

F 86.80 ±76.36 54.05 (28.25–147.58)

M – male; F – female; Q1 – 1st quartile; Q3 = 3rd quartile; SD – standard deviation; Z-value was calculated using Mann–Whitney U test.

Table 5. Logistic regression analysis – variables in the equation

Variable B ±SE p-value OR
95% CI for OR

lower upper

Age 0.478 ±0.150 0.001* 1.614 1.203 2.166

Gender 2.737 ±1.263 0.030* 15.447 1.300 183.489

Iodine −0.039 ±0.012 0.001* 0.961 0.938 0.984

Constant −15.252 ±5.042 0.002 0.000 – –

*: p < 0.05 statistically significant; B – correlation coefficient; SE – standard error; OR – odds ratio; 95% CI – 95% confidence interval.  
Model summary: –2 Log likelihood = 25.054; Cox−Snell R2 = 0.644; Nagelkerke R2 = 0.862. Variable(s) entered on step 1: age, gender, iodine level.
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76.93, the  likelihood of periodontitis was 72.5%; when 
above this value, the probability of not having periodon-
titis was 90.9% (Table 6, Fig. 4).

Discussion

Periodontitis is a condition characterized by immune-
inflammatory responses that result from the accumula-
tion of dental plaque biofilm, leading to  inflammation 
of the periodontal ligament and alveolar bone. Some ex-
perts suggest that a periodontal lesion can be considered 
a type of “wound” that requires an environment conducive 
to healing.23

The consensus across all studies is that maintaining 
optimal levels of micronutrients is crucial for periodon-
tal health. Nutritional deficiencies can negatively affect 
the  immune response and contribute to  the  progres-
sion of periodontal disease. Maintaining balanced levels 
of trace elements, including Fe, Zn, Se, and Cu, is vital 
for preventing the advancement of chronic diseases such 
as periodontitis.8 Therefore, this study aimed to investigate 
the potential effects of iodine deficiency on periodontitis.

The findings of this study revealed a significant reduc-
tion in urinary iodine levels among individuals with peri-
odontitis (p < 0.001). No prior studies have reported similar 
results. Previous research has predominantly relied on se-
rum or saliva samples to measure micronutrient levels.8

Iodine is an essential micronutrient that depends mainly 
on the level of dietary iodine intake. Adequate food and 
micronutrient supply is crucial for an effective and rapid 
immune response in inflammatory processes.24 The main 
dietary sources of iodine in the human population are io-
dized salt, seafood containing iodine from seawater, and 
cereals grown in  iodine-rich soils. However, recurrent 
floods and soil erosion in mountainous regions cause io-
dine deficiency in the soil, resulting in inadequate iodine 
content in water and food. As a result, humans and animals 
consuming food grown in these lands may also experience 
iodine deficiency.25 Nutritional deficiencies in certain food 
components can lead to dental defects, oral mucosal prob-
lems and periodontal issues affecting oral health.26 In this 
study, participants in the periodontitis group had an iodine 
level of 51.63 ±4.98, which was below the normal range (with 
a median deficiency of 50–99 µg/L), whereas the iodine level 
in the healthy group (160.30 ±11.90) was within the normal 
range (with an optimal nutritional value of 100–199 µg/L).

Iodine deficiency has a geographical distribution af-
fecting 40% of the world’s population.27 It is characterized 
by iodine-deficient soil washed away by glaciers, heavy 
rains or floods, often seen in mountainous regions such 
as the Himalayas, the Andes and large mountain ranges 
in China. Iodine deficiency also occurs in Central Asia, 
Central Africa and Europe. Literature indicates that iodine 
deficiency is prevalent among adults in the geographical re-
gion where the participants of the study reside.28,29 A study 
in the same region found that the extent of iodine defi-
ciency in subjects was classified as severe (15.6%), moderate 
(22%) and mild (26.8%).28 Another study in the same region 
investigating the relationship between iodine deficiency 
and dental caries found lower urinary iodine levels in pa-
tients with dental caries compared to healthy persons.30 
Our study identified iodine deficiency levels in periodon-
titis patients as severe (12.5%), moderate (47.5%) and mild 
(27.5%). This finding among participants may be attributed 
to their geographical region and corresponding dietary 
habits that lack sufficient iodine.

Iodine is considered the most electron-rich essential ele-
ment for animal and human nutrition and plays a crucial 

Table 6. Receiver operating characteristic (ROC) analysis for iodine in the between periodontitis patients (P) and periodontally healthy individuals (H)

Group
Iodine level AUC

mean ±SD median (Q1−Q3) area ±SE  95% CI for area
lower−upper cutoff sensitivity specificity p-value

P 56.88 ±47.05 43.5 (25.68−75.26)
0.884 ±0.042 0.802−0.966 76.930 0.725 0.909 <0.001*

H 153.93 ±67.36 167.93 (98.01−210.61)

* – statistical significance (p < 0.05); Q1 – 1st quartile; Q3 – 3rd quartile; M – male; F – female; H – periodontally healthy individuals; P – stage III periodontitis 
patients; SD – standard deviation; SE – standard error; 95% CI – 95% confidence interval; AUC – area under the ROC curve.

Fig. 4. Receiver operating characteristic (ROC) curve
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role in early human development. Iodine deficiency dis-
orders encompass a range of consequences, from endemic 
goiter (thyroid gland enlargement in areas with low iodine 
content in soils or water) to growth retardation, central 
nervous system development impairment in children (cre-
tinism), intellectual impairment, neonatal hypothyroidism 
(insufficient newborn thyroid function), pregnancy loss, 
and infant mortality.31

Its inorganic form, iodide, acts as  an  antioxidant 
by counteracting the damaging effects of hydrogen perox-
ide (H202) on human cells.32 Reactive oxygen species cause 
oxidative damage and can be categorized into free oxygen 
radicals and non-radical molecules. Non-radical ROS, such 
as H2O2, can react with cellular macromolecules, includ-
ing DNA, leading to damage. Reactive oxygen species can 
cause severe DNA damage in periodontal tissue cells, con-
tributing to periodontal tissue destruction.33 The signifi-
cant reduction in iodine levels observed in patients with 
periodontitis underscores the potential importance of io-
dine in maintaining periodontal health. The antioxidant 
properties of iodide suggest it may act as an antimicrobial 
agent in saliva. The presence of an H2O2/peroxidase system 
in salivary glands supports the idea that iodide may have 
a bactericidal or bacteriostatic effect.34

Soriguer et al.35 conducted a study in which healthy vol-
unteers were administered a diet program with a specific 
daily amount of iodine for 6 months. They observed a nega-
tive correlation between urinary iodine levels and CRP, 
an inflammation marker, and a positive correlation with 
glutathione peroxidase enzymes, which have antioxidant 
effects. These findings support the hypothesis that iodine 
possesses anti-inflammatory and antioxidant properties. 
The precise mechanism of iodine action remains unclear; 
however, it  is known to penetrate microorganisms and 
target specific molecules such as amino acids (including 
cysteine and methionine), nucleotides and fatty acids, re-
sulting in cell death. Iodine also has antiviral properties, 
but its effectiveness varies among different virus types. 
It is less effective against viruses lacking lipid envelopes 
and parvoviruses. Iodine may target the surface proteins 
of enveloped viruses and destabilize membrane fatty acids 
by reacting with unsaturated carbon bonds.36

Daily intake of  trace elements, including Fe, Zn, Se, 
Cu, iodine, and Mn, ranging from 50 µg to 18 mg, is rec-
ommended for normal body functions. In patients with 
chronic renal failure, trace element levels may decrease due 
to inadequate food intake, increased dialysis and catabolic 
reactions. Maintaining optimal trace element levels has 
been shown to enhance immune function – reducing in-
fection susceptibility and improving quality of life in these 
patients. Studies indicate that imbalances in trace element 
homeostasis correlate with mortality in end-stage renal 
disease patients.37 A healthy diet is essential for maintain-
ing good health and a strong immune system, and it is jus-
tifiable to correct any micronutrient deficiencies. This 
can be achieved through dietary modifications or dietary 

supplements. Salt iodization is considered the most effec-
tive method to combat iodine deficiency, and it is a cost-
effective way to contribute to economic and social de-
velopment in almost all countries. Because only a small 
portion of the diet consists of micronutrients, maintaining 
balance sometimes requires the administration of dietary 
supplements.38 Fortified foods and supplements may offer 
a practical solution, especially when dietary modification 
is difficult. In cases where salt iodization is not feasible, 
vulnerable groups may benefit from iodine supplements 
or iodophor antiseptics.39,40 However, there is still contro-
versy surrounding the cost–benefit and widespread use 
of multimicronutrient supplements, and this issue has yet 
to be resolved.8 Further investigation is needed to assess 
the efficacy of supplement administration in periodonti-
tis patients through randomized controlled clinical trials 
(RCTs).

Limitations

The study only examined a limited number of poten-
tial risk factors and did not consider other factors that 
might contribute to the development of periodontitis, such 
as smoking or genetics. Another limitation is that the study 
only included patients and controls from a specific geo-
graphic region, which could restrict the generalizability 
of the findings to other populations. The study population 
consisted of patients with stage III periodontitis. From 
a clinical perspective, investigating the levels of  iodine 
trace elements in patients with early-stage periodontitis 
could be more interesting. Lastly, the study only assessed 
urinary iodine levels as a proxy for iodine status, which 
may not accurately reflect iodine levels in the body.

Conclusions

The  findings of  this study suggest that iodine levels 
in the body can indicate the ongoing destruction process 
in periodontitis. Differences in average urine iodide lev-
els could be a useful measure for future investigations. 
As more extensive studies are conducted, iodine levels may 
become a useful biomarker for the diagnosis, prognosis 
and treatment plan of periodontitis. However, the research 
results presented in this paper are preliminary and should 
be treated as such. For generalizable results that can be ap-
plied broadly, they should undergo more extensive analysis.
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