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Abstract: 

Background: Iodine availability contributes to thyroid hormone synthesis, but urinary iodine 

concentration (UIC), thyroid function and thyroid autoimmunity represent different biological processes. 

A single urine measurement reflects recent exposure and dilution and cannot establish an individual’s 

habitual iodine status. Comparisons across thyroid functional states therefore require careful phenotyping, 

treatment documentation and transparent reporting of uncertainty. 

Objective: To establish a reproducible approach for describing UIC distributions and comparing serum 

thyroid-stimulating hormone (TSH), free triiodothyronine (FT3), free thyroxine (FT4) and anti-thyroid 

peroxidase (anti-TPO) antibodies among adults with different thyroid functional states. 

Methods: An analytical cross-sectional study is proposed among consenting, nonpregnant adults recruited 

through an approved clinical setting. Current thyroid function will be classified as euthyroid, hypothyroid 

or hyperthyroid using laboratory-specific reference intervals and clinical review. Autoimmune status and 

treatment history will be recorded separately. Spot urine and serum specimens will be collected under a 

standard operating procedure. UIC will be analysed using a validated assay with internal quality control. 

Primary reporting will include group-specific medians, interquartile ranges, valid denominators and 

confidence intervals for prespecified contrasts. Adjusted analyses will account for selected demographic, 

exposure and clinical covariates when the available sample supports them. 

Results status: Recruitment, assay results and participant-level data were not supplied for this manuscript. 

Consequently, no original numerical results, significance tests or observed group differences are reported. 

The paper specifies the analysis and reporting framework to be completed after approved data collection. 

Conclusion: Comparing UIC with clinically characterised thyroid profiles may clarify biochemical 

heterogeneity within the recruited sample. Its contribution will depend on avoiding individual diagnostic 

claims from single spot UIC measurements, separating thyroid function from autoimmune aetiology, and 

distinguishing contemporaneous associations from causation. 

 

Keywords: urinary iodine concentration; thyroid function; thyroid-stimulating hormone; free thyroxine; 
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1 Introduction: 

Iodine is a dietary trace element required for the synthesis of thyroxine and triiodothyronine. Its relevance  

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260590281 Volume 8, Issue 5, September-October 2026 2 

 

to thyroid health extends beyond the amount consumed: absorption, recent exposure, renal handling, 

thyroidal uptake, glandular adaptation and treatment can influence the biochemical profile observed at a 

clinical visit. The same urinary iodine measurement can therefore occur in adults with different thyroid 

functional states. Understanding that variation requires a study design that examines exposure and thyroid 

biochemistry together without treating either as a complete explanation of the other. 

At the thyroid follicular cell, iodide uptake and subsequent incorporation into hormone precursors connect 

nutrition with endocrine function. Inadequate substrate availability can constrain hormone synthesis, while 

a change in iodine exposure may have different consequences according to glandular reserve, nodular 

disease and autoimmune susceptibility. The resulting relationship should be investigated empirically. It 

should not be reduced to an assumption that low UIC invariably accompanies hypothyroidism or that high 

UIC invariably accompanies hyperthyroidism. 

UIC offers a practical measure of recent iodine exposure. However, concentration depends on both iodine 

excretion and urine volume. WHO guidance addresses its interpretation primarily at the population level, 

and repeated measurements illustrate substantial within-person variation (World Health Organization 

[WHO], 2013; Andersen et al., 2001). A low value in one sample is consequently an exposure observation 

rather than a definitive diagnosis of persistent iodine deficiency. 

Longitudinal evidence from China demonstrates the importance of examining thyroid outcomes within 

their iodine environment. Teng et al. (2006) followed communities with different iodine intakes and 

identified differences in subsequent hypothyroidism and autoimmune thyroiditis. These observations 

support investigation of iodine-related heterogeneity, but they do not establish what will be found in a 

clinic-based adult sample in Hapur. Differences in selection, treatment, diet and measurement must be 

considered before comparing studies. 

1.1 Research problem: 

Routine thyroid investigations establish functional status but may not describe recent iodine exposure. 

Conversely, UIC measurements without clinical classification may conceal differences in disease 

mechanism and treatment. The research problem is the limited integration of these measurements within 

a consistently characterised adult sample. The present paper addresses this problem through a prespecified 

comparative biochemical protocol linked to the first two objectives of the parent thesis. 

1.2 Objectives and research questions: 

The primary objective is to describe UIC distributions among adults classified by current thyroid 

functional state. The secondary objective is to compare TSH, FT3, FT4 and anti-TPO antibody profiles 

across those states, while identifying the contribution of treatment and autoimmune status to interpretation. 

The questions are whether UIC distributions differ between groups, how endocrine and antibody profiles 

vary, and whether observed UIC contrasts remain interpretable after accounting for selected covariates. 

The primary null hypothesis is that the UIC distribution does not differ across the prespecified functional 

groups. Marker comparisons will be treated as secondary. Because thyroid hormone measurements help 

define the functional groups, differences in these same markers are partly inherent in classification and 

will not be presented as independent validation of a new diagnostic mechanism. 

 

2. Scientific rationale and conceptual framework: 

The study distinguishes four domains: recent iodine exposure, current endocrine function, autoimmune 

status and contextual influences. UIC represents the exposure domain. TSH, FT4 and FT3 represent 

endocrine function. Anti-TPO antibodies contribute evidence on thyroid autoimmunity. Age, sex, body 
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mass index, renal function, diet, medicines and treatment timing provide the context in which the 

measurements should be interpreted. These domains are related but are not interchangeable. 

A crucial distinction concerns the autoimmune thyroid-disease category proposed in the broader thesis. 

Autoimmunity is an aetiological characteristic and may coexist with euthyroidism, hypothyroidism or 

hyperthyroidism. Therefore, the principal analysis will use three mutually exclusive functional groups, 

with autoimmune status recorded as a separate dimension. This refinement should be incorporated through 

the relevant protocol amendment before implementation. If an already approved four-group design must 

be retained, a clinician must prespecify mutually exclusive allocation rules, and the resulting groups must 

be described as mixed clinical phenotypes rather than four equivalent functional states. 

Conceptual relationships. Recent dietary and medicinal iodine exposure contributes to measured UIC, with 

urine dilution and renal handling influencing the observed concentration. Thyroid function is characterised 

by TSH, FT4 and FT3. Autoimmune status and treatment history inform interpretation of the relationship 

between these domains. This is a conceptual description; it is not a demonstrated causal pathway in the 

proposed sample. 

 

3. Materials and methods: 

3.1 Design and setting: 

The proposed investigation is an analytical cross-sectional study associated with doctoral research in the 

Department of Biochemistry, Monad University, Pilkhuwa, Hapur. Recruitment will occur only at a 

clinical facility covered by ethics approval and written institutional permission. The facility name, 

recruitment dates, laboratory and study registration details must be specified before enrolment. No claim 

is made that recruitment or testing has already occurred. 

3.2 Participants and eligibility: 

Eligible participants will be adults aged 18 years or older who can provide informed consent and have 

sufficient clinical information for classification. Euthyroid participants should be recruited from the same 

source population as the clinical groups where feasible. Selection solely from unusually healthy volunteers 

could exaggerate differences related to healthcare access or comorbidity. 

Pregnant and lactating adults will be excluded from this protocol because their iodine physiology and 

interpretation require a separate design. Severe acute illness and inability to obtain valid specimens will 

also warrant exclusion. Clinically important renal impairment, recent iodinated contrast exposure and 

iodine-containing medicines will be handled using prespecified eligibility or sensitivity-analysis rules. 

Exact time windows must reflect the exposure and approved clinical protocol rather than an arbitrary 

universal interval. Prescribed medicines must not be withheld for research sampling. 

3.3 Recruitment and sample size: 

Consecutive recruitment within each eligible functional group is proposed to reduce discretionary 

selection. A screening log will record numbers assessed, eligible, consenting and analysed, with reasons 

for nonparticipation or exclusion. Recruitment quotas, if used, will determine the sample composition and 

therefore prevent estimation of community disease prevalence from the resulting group proportions. 

Sample size will be determined before recruitment for one primary comparison or overall group test, using 

a justified effect estimate, expected variability, significance level, power and allowance for unusable 

specimens. No numerical sample size is asserted here because those inputs have not been supplied. A pilot 

may estimate specimen quality and UIC variability; it should not be used to select an exaggerated effect. 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260590281 Volume 8, Issue 5, September-October 2026 4 

 

The final calculation will identify the software, assumptions and target per group. Adjusted model 

complexity will be limited by the actual information available. 

3.4 Clinical classification: 

Dimension Operational approach Interpretive safeguard 

Euthyroid state TSH and FT4 within applicable laboratory 

intervals, with clinical review 

Separate untreated euthyroid 

participants from treated patients 

whose function has normalised 

Hypothyroid 

state 

Raised TSH with low FT4 for overt primary 

disease; raised TSH with normal FT4 for 

subclinical disease 

Record overt and subclinical forms 

separately; review discordant patterns 

Hyperthyroid 

state 

Suppressed TSH with elevated FT4 and/or 

FT3 for overt disease; suppressed TSH with 

normal free hormones for subclinical disease 

Separate subclinical disease and 

establish clinical aetiology where 

possible 

Autoimmune 

status 

Anti-TPO assay result plus documented 

clinical diagnosis and other available 

evidence 

Antibody negativity does not exclude 

all autoimmune disease; anti-TPO 

alone does not establish Graves disease 

Treatment 

status 

Drug, dose, duration, adherence and 

sampling relative to dosing 

Do not equate normal current 

hormones with absence of underlying 

disease 

 

Cases suggesting central thyroid dysfunction, assay interference or unresolved discordance will undergo 

clinician review and will not be forced into primary thyroid categories. Assay-specific adult reference 

intervals and antibody positivity thresholds must be entered into the final protocol. Disease diagnosis and 

current biochemical status will be retained as distinct variables. 

3.5 Exposure assessment and covariates: 

A structured schedule will record age, sex, height, weight, habitual dietary pattern, iodised-salt use, salt 

storage practices, supplements, seaweed or other concentrated iodine sources, recent contrast procedures, 

thyroid medicines, amiodarone, disease duration and major comorbidities. Biotin intake will be 

documented because susceptibility to interference depends on the assay platform. Participant-reported 

iodised-salt use will not be treated as a quantitative measurement of iodine intake. Renal function and 

urine dilution indicators will be recorded where available and relevant. 

3.6 Specimen collection: 

A spot urine sample and venous blood specimen will preferably be obtained during the same visit. 

Participants will receive consistent instructions and will not be asked to alter habitual iodine consumption 

for research. Collection time, recent food intake and medication timing will be documented. Urine will be 

collected in a verified suitable container, labelled with a coded identifier and handled to minimise 

contamination. Serum separation, transport, aliquoting, storage temperature and maximum storage 

duration will follow the validated laboratory procedure and assay manufacturer requirements. 

Where resources permit, a prespecified subset will provide repeat urine specimens on separate days. 

Repeat sampling will assess short-term variability and permit sensitivity analyses; it will not automatically 

establish a reliable long-term estimate for every participant. Urinary creatinine may support a secondary 

iodine-to-creatinine analysis. Results expressed as micrograms per gram creatinine must remain distinct 

from UIC expressed as micrograms per litre. 
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3.7 Laboratory measurements and quality control: 

UIC will be measured using a validated laboratory method, such as the Sandell–Kolthoff reaction 

following appropriate digestion, or inductively coupled plasma mass spectrometry where available. The 

selected method must be fixed in the approved protocol; these alternatives will not be described as if both 

were performed. The final report will identify the instrument, reagents, calibration range, detection and 

quantification limits, precision and analytical quality-control procedures. 

TSH, FT3, FT4 and anti-TPO antibodies will be measured using a validated immunoassay platform. 

Samples from different functional groups will be distributed across analytical batches where practical, and 

laboratory personnel will be blinded to group labels when feasible. Internal controls at suitable 

concentrations, duplicate or repeat measurements according to the laboratory procedure, and participation 

in external quality assessment where available will support reliability. Out-of-range antibody results will 

be handled using validated dilution or reported as censored values; the assay ceiling will not be substituted 

for a measured concentration. 

3.8 Outcomes and statistical analysis: 

The principal outcome for comparison will be UIC in micrograms per litre. Each group will be described 

using the valid sample count, median, interquartile range, minimum and maximum after verification, and 

a suitable confidence interval. Histograms and box plots will show distributional shape and potential 

extreme values. TSH and antibody results may require similarly robust summaries. For approximately 

symmetric variables, means and standard deviations may be appropriate. 

The primary overall comparison will use an analysis suited to the observed distribution. A Kruskal–Wallis 

test may be used for skewed data, but it will be interpreted as a distributional comparison unless 

comparable distributional shapes justify a location interpretation. Prespecified pairwise contrasts will use 

multiplicity adjustment. Median differences and bootstrap confidence intervals may provide more direct 

evidence about magnitude than an isolated P value. When parametric assumptions are reasonable, analysis 

of variance or an appropriate robust alternative may be used. 

A limited adjusted analysis may examine log-transformed UIC or another prespecified outcome, with 

covariates selected from subject knowledge rather than significance screening. Potential covariates include 

age, sex, body mass index, treatment, important iodine exposure and renal function. The choice between 

adjustment, stratification and exclusion will be justified for each variable. Estimates, 95% confidence 

intervals, reference groups, residual checks and model limitations will be reported. No automated search 

for the model with the smallest P value is proposed. 

Associations between UIC and hormone measurements will be exploratory in this paper. The main 

adjusted association study and any nonlinear odds analysis belong to separate planned thesis outputs. This 

boundary reduces repetition and prevents descriptive group comparisons from being presented as a 

completed prediction study. No machine-learning performance, risk score or clinical prediction claim will 

be inferred from these comparisons. 

3.9 Missing data and sensitivity analyses: 

Missingness will be reported by variable and functional group, with reasons where known. Complete-case 

denominators must remain visible. Mean substitution will not be used. Multiple imputation may be 

considered only if its assumptions are defensible and the dataset is sufficiently informative; otherwise, 

limitations will be described without overstating what the observed sample represents. 

Prespecified sensitivity analyses may exclude recent major iodine exposures, compare untreated 

participants separately, separate overt from subclinical disease, and evaluate repeat-sample or creatinine-
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adjusted results where available. Analyses involving sparse subgroups will be limited or reported 

descriptively. Unexpected findings will trigger checks of coding, units, assay performance and clinical 

classification before biological explanations are proposed. 

3.10 Ethics and participant protection: 

Ethics approval and site permission are required before recruitment. The eventual paper must name the 

approving committee and provide the approval number and date. Written informed consent will describe 

study procedures, foreseeable discomfort from venepuncture, confidentiality, voluntary participation and 

withdrawal arrangements. Identifiers will be separated from research data, access restricted, and specimen 

retention governed by the approved consent. Clinically concerning results will be referred through an 

agreed clinical pathway. No ethics approval, funding award or consent event is claimed in this manuscript. 

 

4. Results and evidence outputs: 

No original results are available. This section defines the outputs needed to convert the protocol into a 

completed empirical conference paper. Numerical cells have deliberately not been filled with invented 

observations. After analysis, a participant-flow account will precede baseline characteristics, UIC 

distributions and biochemical contrasts. Null, uncertain and contrary findings will be reported with the 

same care as statistically significant differences. 

 

Required output Minimum reporting fields Status 

Participant flow Screened, eligible, consenting, 

excluded and analysed; reasons 

Awaiting approved recruitment 

Baseline characteristics Valid n per variable, age, sex, 

BMI, treatment and major 

exposures by group 

Awaiting observations 

UIC distribution Valid n, median, IQR and 

confidence interval for each 

functional group 

Awaiting laboratory data 

Biochemical profile TSH, FT3, FT4 and anti-TPO 

summaries; units and assay 

intervals 

Awaiting laboratory data 

Group comparisons Prespecified contrast, effect 

estimate, 95% CI and adjusted 

P value where relevant 

Awaiting analysis 

Sensitivity analyses Treatment restrictions, 

exposure exclusions and 

repeat-sample findings 

Dependent on available data 

 

The primary results table should retain treatment and autoimmune descriptors alongside functional state. 

A suitable final sentence will identify the observed contrast and uncertainty using actual values, followed 

by its limitations. It must not describe statistical significance, a deficient population or a causal mechanism 

until the relevant evidence has been established. 
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5 Discussion: 

5.1 Contribution of the proposed comparison: 

The intended contribution is an integrated description of iodine exposure and thyroid biochemistry within 

a clinically characterised sample. Its value lies in measurement consistency and interpretation. A 

difference in median UIC would establish a sample-level contrast requiring explanation; the absence of a 

clear contrast would suggest that a single recent-exposure measure does not strongly distinguish the 

recruited functional groups under the study conditions. Neither finding would make UIC a substitute for 

thyroid-function testing. 

5.2 Interpreting possible findings: 

Lower UIC in a hypothyroid group could reflect recent intake, disease-related dietary changes, dilution or 

other measured and unmeasured factors. It would not demonstrate that iodine deficiency caused every 

case. Higher UIC in a hyperthyroid group could be related to medicines, contrast exposure, supplements 

or other contextual differences. Euthyroid individuals may also have low or high spot values. The 

discussion must therefore consider competing explanations and the time interval represented by each 

measurement. 

Anti-TPO results add information about autoimmunity but do not transform a cross-sectional exposure 

association into evidence of an immune mechanism. Similarly, a relationship involving TSH may reflect 

glandular feedback, treatment or classification rules. Treating antibody status and current function as 

separate dimensions provides a clearer account of this heterogeneity than assigning all autoimmune 

participants to a fourth functional category. 

5.3 Relationship to previous evidence: 

The repeated-measurement investigation by Andersen et al. (2001) shows why isolated low urine values 

require caution: variability within an individual can be substantial. This supports reporting group 

distributions and undertaking repeat sampling where feasible. Teng et al. (2006) provides longitudinal 

evidence that different iodine environments can accompany different thyroid outcomes. The proposed 

study complements such evidence through contemporaneous clinical comparison; its design cannot 

reproduce the temporal inference of a cohort. 

WHO (2013) provides a population-monitoring framework rather than an individual diagnostic rule for 

spot urine results. Accordingly, this paper will not label every participant below a population-oriented cut 

point as persistently iodine deficient. If concentration ranges are reported, their descriptive purpose, 

source, population applicability and limitations will be stated. Contemporary WHO guidance should be 

checked when finalising the empirical report because indicator recommendations are under review. 

5.4 Strengths and limitations: 

Potential strengths include paired urine and serum sampling, explicit classification rules, separate 

documentation of treatment and autoimmunity, a prespecified primary comparison and laboratory quality 

control. These features can reduce avoidable ambiguity, but their implementation must be demonstrated 

in the completed report rather than assumed from this plan. 

The principal limitations are the cross-sectional design, variability of spot UIC, possible selection bias in 

clinical recruitment, dietary measurement error, treatment-related confounding and limited information in 

small subgroups. Functional classification uses some of the same hormones subsequently compared, 

producing an element of circularity. Findings will not estimate community prevalence unless sampling 

supports that purpose. Residual confounding will remain possible even after adjustment, and a local 

sample will have limited generalisability to pregnant people, children or other regions. 
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5.5 Implications and future research: 

The study may identify where more detailed exposure assessment or repeated sampling would be useful. 

A subsequent longitudinal design could establish whether changes in iodine exposure precede changes in 

thyroid biochemistry. Larger studies could evaluate treatment-specific patterns and nonlinear associations 

with adequate precision. Clinical or public-health recommendations about supplementation should be 

based on the wider evidence and applicable guidance, rather than on a single clinic-based cross-sectional 

comparison. 

 

6. Conclusion 

A comparative biochemical study of UIC across adult thyroid functional states is feasible when exposure 

assessment, endocrine classification and laboratory quality control are integrated. The proposed protocol 

prioritises group distributions, effect estimates and transparent denominators while recognising treatment 

and autoimmunity as distinct influences. Its current contribution is a reproducible research plan. 

Conclusions about actual group differences must await approved recruitment, validated measurements and 

analysis of the resulting data. 
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