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Abstract

Background: Hypothyroidism is a common endocrine disorder known to affect multiple metabolic processes, including calcium
homeostasis. Alterations in thyroid hormone levels may influence serum calcium through effects on bone turnover, renal handling, and
hormonal regulation. The aim and objective is to assess the association between hypothyroidism and serum calcium levels and to evaluate the
correlation between thyroid function parameters and calcium metabolism. Material and Methods: This hospital-based case—control study
included 120 individuals aged 15-45 years, comprising 60 hypothyroid cases and 60 healthy controls. Hypothyroidism was defined as serum
TSH >10 mlU/ml or TSH 6-10 mIU/mI with reduced fT3 and/or fT4 levels. Serum calcium was estimated using the Arsenazo 11l method.
Data were analyzed using IBM SPSS Statistics and GraphPad Prism. Statistical tests included unpaired t-test, paired t-test, and Chi-square
test, with p <0.05 considered significant. Results: The mean serum calcium level was significantly lower in hypothyroid patients (8.12 + 0.64
mg/dL) compared to controls (9.26 + 0.58 mg/dL) (p <0.001). Females showed slightly lower calcium levels than males, though not
statistically significant (p = 0.627). A significant inverse relationship was observed between TSH levels and serum calcium (p = 0.031). Most
patients (63.3%) had TSH >10 mlU/ml. Conclusion: Hypothyroidism is significantly associated with reduced serum calcium levels, with
severity of thyroid dysfunction correlating with degree of hypocalcemia. Routine monitoring of calcium may aid in early detection and
management of metabolic complications.
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INTRODUCTION

Hypothyroidism is a widespread endocrine dysfunction
worldwide and is associated with low levels of thyroid
hormones, mainly triiodothyronine (T3) and thyroxine (T4),
and a general decrease in the body's metabolic function.[! It
can occur as a result of primary thyroid gland disease,
usually autoimmune thyroiditis or iodine deficiency, or less
commonly as a result of pituitary or hypothalamic
dysfunction.[*? Clinical symptoms span from biochemical
alterations to serious systemic disorders, creating a serious
public health problem. Hypothyroidism is a common
condition, it is underdiagnosed and needs attention for
metabolic effects in India, especially in iodine deficient
areas (IDA).134

In addition to their involvement in metabolism, thyroid
hormones contribute very importantly to maintaining
electrolyte and mineral homeostasis, such as calcium
balance.P! Calcium is a key mineral in critical physiological
processes including muscle and nerve conduction, blood
clotting, enzyme reactions, and skeletal health.! Ca
homeostasis is regulated by a complex interplay of a range
of hormones, including parathyroid hormone (PTH),
vitamin D and calcitonin, which can be directly or indirectly
controlled by thyroid hormones.>®  Any  thyroid

dysfunction can therefore result in aberrations of the calcium
metabolism thus a clinically significant biochemical disorder
may result.
Multiple studies have shown that hypothyroidism has been
linked with decreased serum calcium, perhaps because of
decreased bone turnover, impaired mobilization of calcium
from bone and altered renal handling of calcium.[”l Moreover,
hypothyroid conditions may also result in higher concentrations
of calcitonin and lower activity of PTH, which may also affect
hypocalcemia.[l Recent data also indicate a strong inverse
relationship between serum thyroid-stimulating hormone (TSH)
and serum calcium levels and a positive correlation between T3,
T4 and calcium.B These observations demonstrate the
complex interaction between thyroid function and mineral
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metabolism and confirm the importance of a thorough
biochemical assessment of thyroid function in patients with
thyroid diseases taking into account both thyroid and
mineral parameters.

Although there was an increasing amount of evidence
around the world, however, there is not very much evidence
related to the association of hypothyroidism with serum
calcium levels in the Indian region particularly in the
Eastern part of India where tertiary care centers are present.
This relationship is of great importance because of the
clinical related effects of hypocalcemia such as
neuromuscular irritability, cardiovascular disturbances and
bone disorders.[%1% Further, early diagnosis of calcium
imbalance in hypothyroid patients allows for targeted
therapy, such as calcium supplementation and monitoring,
which can lead to better outcomes for the patients.

This study aimed to evaluate the relationship between
serum calcium and hypothyroidism in patients attending
tertiary care unit. It is designed to compare changes of
serum calcium in patients with hypothyroidism and try to
assess the relationship between thyroid hormone and
calcium metabolism in order to improve clinical assessment
and management strategies.

MATERIALS AND METHODS

Study Design: A hospital-based case—control observational
study.

Study Population: Young and adult individuals aged 15—
45 years attending OPD and IPD.

Sample Size: Total 120 participants: 60 cases (hypothyroid

patients) and 60 controls (healthy individuals).

Cases: 24 males, 36 females

Controls: 26 males, 34 females

Study Duration: One year (July 2014 to June 2015).

Study Place: North Bengal Medical College and Hospital
(OPD and IPD).

Inclusion Criteria:

Individuals aged 15-45 years

Diagnosed hypothyroid patients with:

Serum TSH >10 mIU/ml OR

Serum TSH 6-10 mlU/ml with decreased serum fT3 and/or
fT4

Willing participants providing consent

Exclusion Criteria:

Patients with known parathyroid disorders

Patients with renal disease or chronic systemic illness
Individuals on calcium or vitamin D supplementation
Patients on medications affecting calcium metabolism
Pregnant women

Statistical Analysis: Data were entered into Microsoft Excel
and subsequently analyzed using IBM SPSS Statistics (SPSS
Inc., Chicago, IL, USA) and GraphPad Prism. Continuous
variables were expressed as mean + standard deviation, while
categorical variables were presented as frequencies and
percentages. The unpaired t-test was applied to compare
continuous variables between independent groups, and the
paired t-test was used for within-group comparisons.
Categorical variables were analyzed using the Chi-square test or
Fisher’s exact test, as appropriate. A p-value of <0.05 was
considered statistically significant.

REsuLTs

Table 1: Comparison of Serum Calcium Levels between Cases and Controls

Group Number (n) Mean Serum Calcium (mg/dL) | SD t-value p-value
Hypothyroid 60 8.12 0.64 14.669 <0.001
Control 60 9.26 0.58

Table 2: Gender-wise Comparison of Serum Calcium in Hypothyroid Patients

Gender Number (n) Mean Serum Calcium (mg/dL) SD t-value p-value
Male 24 8.18 0.6 0.489 0.627
Female 36 8.08 0.67

Table 3: Age-wise Distribution of Study Participants

Age Group (years) Number of Patients Percentage (%) p-value

<20 12 10% 0.041

21-30 28 23.30%

31-40 30 25%

41-45 50 41.70%

Total 120 100%

Table 4: Distribution of Hypothyroid Patients based on TSH Levels

TSH Level (mIU/ml) Number (n) Percentage (%) p-value

6-10 22 36.70% 0.028

>10 38 63.30%

Total 60 100%

Table 5: Comparison of Serum Calcium based on TSH Severity

TSH Category Number (n) Mean Calcium (mg/dL) SD t-value p-value
6-10 miU/ml 22 8.34 0.59 2.214 0.031
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[ >10 mIU/ml | 38

Table 6: Gender Distribution of Study Population

Gender Cases (n=60) Controls (n=60) Total (n=120) Percentage (%) p-value
Male 24 26 50 41.70% 0.713
Female 36 34 70 58.30%

Total 60 60 120 100%
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Figure 1: Cylindrical-Style Diagram Showing Distribution of
TSH Levels

[Table 1] The mean serum calcium level in hypothyroid
patients was 8.12 + 0.64 mg/dL, which was markedly lower
compared to the control group (9.26 = 0.58 mg/dL). This
difference was found to be highly statistically significant (t
14.669; p < 0.001), indicating a strong association
between hypothyroidism and reduced serum calcium levels.
[Table 2] Gender-wise analysis among hypothyroid patients
revealed that males had a mean serum calcium level of 8.18
+ 0.60 mg/dL, while females had a slightly lower mean
value of 8.08 £ 0.67 mg/dL. However, this difference was
not statistically significant (t = 0.489; p = 0.627), suggesting
that gender does not significantly influence serum calcium
levels in hypothyroid individuals.

[Table 3] The age-wise distribution of study participants
showed that the majority belonged to the 41-45 years age
group (41.7%), followed by 31-40 years (25%) and 21-30
years (23.3%), while the least number of participants were
in the <20 years group (10%). The variation in age
distribution was found to be statistically significant (p =
0.041), indicating a higher prevalence of hypothyroidism in
middle-aged individuals.

[Table 4] Among hypothyroid patients, 63.3% (n=38) had
serum TSH levels >10 mlU/ml, while 36.7% (n=22) had
TSH levels between 6-10 mlU/ml. This distribution was
statistically significant (p = 0.028), demonstrating that a
larger proportion of patients presented with overt
hypothyroidism.

[Table 5] Comparison of serum calcium levels based on
TSH severity showed that patients with TSH levels >10
mlIU/ml had lower mean calcium levels (7.98 + 0.66 mg/dL)
compared to those with TSH levels 6-10 mlU/ml (8.34 +
0.59 mg/dL). This difference was statistically significant (t

= 2.214; p = 0.031), suggesting that increasing severity of
hypothyroidism is associated with greater reduction in serum
calcium levels.

[Table 6] The gender distribution of the study population
revealed that females constituted 58.3% (n=70) of the total
participants, while males accounted for 41.7% (n=50). Among
cases and controls, the distribution was comparable, and the
difference was not statistically significant (p 0.713),
indicating no gender bias in group allocation.

DiscussioN

The present study demonstrated a significantly lower mean
serum calcium level in hypothyroid patients compared to
controls (8.12 + 0.64 mg/dL vs 9.26 = 0.58 mg/dL; p < 0.001).
This observation is similar to the study conducted by Sultana S
et al,*™J who showed a significant decrease in serum calcium in
hypothyroid patients, which was believed to be due to low bone
turnover and low mobilization of calcium into the extracellular
compartment. In the same way, Reddy PA and co-workers,?
found a strong negative correlation between TSH and serum
calcium levels. The results are in line with the notion that
thyroid hormone deficiency affects calcium homeostasis via its
impact on bone metabolism and renal calcium handling.
Females did not have significantly different serum calcium
levels from males in the current study, but showed a slight
tendency to be lower in females than males when the data was
divided by hypothyroidism diagnosis (p = 0.627). This is
consistent with the results of Kumar V et al,*® who found no
gender difference in the serum calcium level of hypothyroid
individuals. Similarly, Sharma D et al,' observed that, in spite
of hypothyroidism occurring more frequently in females, there
was no significant difference in the levels of serum calcium
between the two genders making it more likely that hormonal
differences do not directly impact calcium metabolism during
hypothyroid phases.

In the present study, age-wise distribution of patients showed
that there were significantly more patients in the age group 41-
45 years who were diagnosed as having hypothyroidism (p =
0.041). This finding is similar to that of Unnikrishnan AG et
al,l'® who found that hypothyroidism was more common in
middle aged adults. Furthermore, Vanderpump MPJ et al,l®
showed an age dependency of thyroid dysfunction incidence,
especially among females. The results have indicated that
advanced age is an important risk factor for hypothyroidism.
Most of the subjects with hypothyroidism who were studied in
the present study (63.3%) had TSH levels above 10 miU/ml,
suggesting overt hypothyroidism. This is similar to what was
reported by Biondi B et al,ll who showed that a large
percentage of patients have a diagnosis of overt hypothyroidism
because hypothyroidism is not detected until later. In a similar
way, Hollowell JG et al,*® have noted that biochemical
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abnormalities are more often more severe with increased
TSH concentrations, such as changes in mineral
metabolism.

In the present study, patients had significantly lower serum
calcium level (p = 0.031) if their TSH level was greater than
10 mlU/ml rather than mildly elevated. This finding is
similar to the one reported by Singh S et al,[*¥ of a negative
correlation between TSH and serum calcium concentrations.
Moreover, the severity of hypothyroidism was correlated
with the degree of hypocalcemia in Jaskiran K et al,?®
which may be related to decreased bone turnover and
altered parathyroid hormone activity.

The gender distribution in this study revealed more females
(58.3%) than males (41.7%) without any difference that was
statistically significant (p = 0.713). The latter is in line with
the study conducted by Canaris GJ et al,'!! that revealed
that a higher prevalence was recorded for the females when
compared to males. Likewise, Tunbridge WM et al,[*? had
reported a higher prevalence of thyroid diseases among
females because of auto-immune susceptibility and
hormonal effects.

CoNcLusION

It has been shown in the present study that there is a
significant relationship between the hypothyroidism and
decrease in serum calcium level, which means that the
thyroid hormone deficiency has some effect on the mineral
metabolism. The serum calcium level was significantly
lower than that of euthyroid controls in the hypothyroid
patients, and the level of TSH was inversely related to
serum calcium. While females had slightly less calcium
than males, there was no significant difference, suggesting
low gender effect on calcium status in hypothyroidism.
Also, a more severe hypothyroidism was associated with a
bigger decrease in serum calcium for those with higher TSH
levels, indicating that the severity of hypothyroidism is
related to the severity of hypocalcemia. The data stress the
significance of frequent serum calcium control in
hypothyroid individuals to prevent the possible complicated
effects of neuromuscular irritability and bone disorders.
Early detection and timely management of the calcium
imbalance may be able to optimize clinical results and
quality of life in such a population.
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