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Abstract

Background: Subclinical hypothyroidism (SCH) is characterized by an elevated Thyroid Stim-
ulating Hormone (TSH) with a normal T4. The prevalence of Vitamin D deficiency in patients 
SCH is high. Some studies suggested that Vitamin D supplements could be reduced serum 
concentration of TSH so improve SCH and prevent overt hypothyroidism. This study aims to 
explore the effect of vitamin D replacement on subclinical hypothyroidism. Materials and 
Methods: Fifty-nine patients, diagnosed with both subclinical hypothyroidism and Vitamin 
D deficiency by the Endocrinology outpatient clinics between January 2018 and March 2019, 
were included in this trial. The patients with overt hypothyroidism, cardiovascular risk fac-
tors, or positive TPO antibody, abnormal T4, and pregnant women were excluded from this 
study. The 40 subjects were investigated who received vitamin D supplements for two months.  
Analyses were conducted through paired-samples t-test and independent-samples t-test using 
SPSS 24 (Armonk, NY: IBM Corp). Results: The mean serum levels of TSH was decreased 
from 6.89 mIU/l in the pre-test to 3.34 mIU/l in the post-test, and the difference was found to 
be statistically significant at P<0.001. Conclusion: We found that the TSH mean level signifi-
cantly dropped through the use of vitamin D supplements. Thus, it is recommended that all the 
patients with subclinical hypothyroidism be screened and treated with vitamin D supplements. 
[GMJ.2020;9:e1592] DOI:10.31661/gmj.v9i0.1592
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Introduction    

Subclinical hypothyroidism (SCH) is char-
acterized by a high serum concentration of 

thyroid-stimulating hormone (TSH). Typical-
ly, serum concentrations of thyroid hormones 
are normal in SCH [1]. that is asymptomatic 
most of the time. However, it can present with 
symptoms of hypothyroidism [2]. The inci-

dence of subclinical hypothyroidism has been 
reported in different studies to vary between 
3-15% depending on the population studied 
[3-5]. However, there have been no studies 
conducted explicitly in the Iranian context to 
investigate the prevalence of SCH or to study 
its relation to vitamin D. Various studies have 
indicated that SCH can potentially be related 
to cardiovascular disease, congestive heart 
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failure, and cognitive decline patients. There-
fore, patients with SCH should be considered 
more seriously and checked for their risk of 
atherosclerotic cardiovascular disease and 
other risk factors [6-9]. Vitamin D has been 
found to play an essential role in maintaining 
an adequate serum level of calcium and phos-
phorus [10] and exerting an endocrine action 
on the cells of the immune system, generat-
ing anti-inflammatory and immunoregulatory 
effects [10-12]. However, the way vitamin 
D plays its role in autoimmunity is not yet 
completely recognized. Vitamin D deficiency 
has been seen in several autoimmune diseas-
es, such as rheumatoid arthritis [13], system-
ic lupus erythematosus [14], type 1 diabetes 
mellitus [15], multiple sclerosis [16], inflam-
matory bowel diseases [17], autoimmune thy-
roid diseases (i.e., Hashimoto’s thyroiditis 
and Graves’ disease) [18-22]. So far, only 
two studies have been conducted on the rela-
tionship between subclinical hypothyroidism 
and vitamin D deficiency [23]. These studies 
have argued that treating vitamin D deficiency 
can reduce the TSH level. The current study 
is aimed at investigating the effect of vitamin 
D deficiency treatment in patients with sub-
clinical hypothyroidism on reducing the TSH 
level.

Materials and Methods

The subjects were studied in the endocrinol-
ogy outpatient clinic between January 2018 
and March 2019. All the subjects were re-
cruited at the endocrinology clinic of Fasa 
University of medical sciences. The protocol 
of this study was approved by the Institutional 
Review Board and Ethical committee of Med-
icine of Fasa university of medical sciences 
(code: IR.FUMS.REC.1397.115). This trial 
was registered in IRRCT.ir with code num-
ber: IRCT20190610043856N1. Seventy pa-
tients suffering from both SCH and Vitamin D 
deficiency were included in this clinical trial. 
The subjects were excluded from this study if 
they had one of these criteria: Consumption 
Vitamin D replacement in the last 15 months, 
overt hypothyroidism, taking medications 
that affect thyroid function such as steroid 
and L-thyroxine, TSH>10 mIU/l, have symp-
toms of hypothyroid, cardiovascular risk fac-

tors, positive TPO antibody, abnormal T4, 
and pregnant women. SCH was diagnosed 
by high serum TSH levels without symptoms 
of hypothyroid. Some of the subjects left the 
study, so the final sample included 40 subjects 
(5 males, 35 females). All of them received 
a vitamin D supplement (50000 IU) for two 
weeks as the standard treatment of vitamin 
D deficiency [15]. The consort flow chart of 
this study was shown in Figure-1.  Vitamin D 
deficiency and insufficiency were defined as 
serum values of less than 30 ng/mL [24-28]. 

Blood Measurements
A venous blood sample was collected in 
the Fasa University laboratory. Serum TSH 
and vitamin D were estimated using en-
zyme-linked fluorescence assay (ELFA). TSH 
levels between 0.25 -5 mIU/l were categorized 
as euthyroid, with levels higher than 10 mIU/l 
as overt hypothyroid, and with levels between 
5-10 mIU/l as SCH, so the TSH upper normal 
limits for an adult is 4 mIU/l. Specific ELISAs 
measured 25 (OH)D. Vitamin D deficiency 
and insufficiency was considered if vitamin D 
levels were less than 30 ng/ml.

Statistical Analysis
Analyses were conducted through paired-sam-
ples t-test and independent-samples t-test us-
ing SPSS software package (IBM SPSS Sta-
tistics, Version 24). Paired-samples t-test was 
employed to study the change in vitamin D 
and TSH values from pre-test to post-test. Fi-
nally, the correlation was used to see whether 
age was related to vitamin D absorption. The 
sample size was calculated by PASS Sam-
ple Size Software version 2019 (d=15, P=80, 
Confidence Level 95%).

Results

The mean age was 36.7±13.5 years, and the 
mean TSH was 6.89 mIU/l. The serum level 
of vitamin D before treatment was 15.98 ng/
mL. After Vitamin D replacement, the TSH 
value decreased to 3.34 mIU/l. This result in-
dicated that the difference between the before 
and after treatment statistically significant 
(P-value<0.001). In other words, using vita-
min D supplements has been effective in re-
ducing TSH values. Figure-2 can depict this 
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difference more clearly. To further explore 
the effect of vitamin D supplements on im-
proving subclinical hypothyroidism, the mean 
vitamin D values have increased from 15.98 
to 37.68 ng/ml. In comparison, the mean TSH 
values have decreased from 6.89 to 3.34 mI-
U/l, appearing in the normal TSH range. Ta-
ble-1 indicates that these differences were sta-
tistically significant at (P-value<0.001), with 
large effect sizes of 0.78 and 0.62 for TSH 

and vitamin D, respectively, meaning that a 
significant increase in the vitamin D value has 
caused a significant decrease in the TSH val-
ue. 

Discussion

This clinical trial performed to investigate 
the efficacy of taking vitamin D supplements 
on improving SCH. Previous studies showed 
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Figure 1. The flow chart of this study
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Figure 2. The relation between TSH and vitamin D during treatment 

there is a link between serum concentrations 
of vitamin D and autoimmune thyroid diseas-
es [20-23]. There is a negative correlation of 
vitamin D levels with serum concentrations 
of TSH in patients with SCH, so Vitamin D 
deficiency is significantly higher in patients 
with hypothyroidism versus the normal pop-
ulation [24, 25]. As a consequence, vitamin D 
has a role in the pathogenesis to distribute the 
thyroid hormones [22]. In contrast, few stud-
ies indicated that hypothyroidism impaired 
the function of epidermal, so it distributes the 
synthesis of vitamin D on the skin. For that 
reason, vitamin D deficiency is common in 
these patients with hypothyroidism [26, 27]. 
In patients with hypothyroidism, absorption, 
and activation of vitamin D might be im-
paired, so the replacement of vitamin D is 
necessary to improve the thyroid function. In 

consequence, they need to receive vitamin D 
supplements [28]. Several studies investigat-
ed the role of vitamin D supplements and thy-
roid hormones. Johani et al. [29] showed that 
the consumption of vitamin D supplements 
significantly reduced serum concentrations of 
TSH in patients with mild autoimmune SCH.
Mirhosseini, et al. [30] demonstrated that vi-
tamin D supplement reduces the serum con-
centrations of TSH and prevents hypothyroid-
ism in the future. They suggested the normal 
thyroid function needs adequate serum con-
centrations of vitamin D, so the daily intake 
of vitamin D supplements is beneficial and 
economical. The study suggests that vitamin 
D plays a role in subclinical hypothyroidism, 
although a causal relationship could not be es-
tablished. In the current study, we found that 
giving vitamin D supplements can improve 

Table 1. The Value of TSH and Vitamin D before and after Treatment 

Pretreatment 
(Mean ± Sd)

Post Treatment
(Mean ± Sd)

Difference
 (Mean ± Sd) P-value 

TSH mIU/l 6.89 ± 1.48 3.34 ± 1.35 3.55 ±1.90 <0.001

Vitamin D ng/ml 15.98 ± 6.62 37.68 ± 16.92 21.70±17.28 <0.001
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SCH by reducing serum concentrations of 
TSH, so patients who received vitamin D sup-
plements for two months indicated a normal 
range of TSH, which concluded that treatment 
with vitamin D supplements has a significant 
impact on improving SCH by reducing TSH.  

Conclusion

This small pilot study provided evidence for 
the role that vitamin D plays in improving 
SCH through the reduction of TSH, so the 
replacement of vitamin D may function as a 
protection against developing SCH to overt 
hypothyroid. This study suggests that SCH 
patients be regularly screened for their vita-
min D deficiency and be treated by supple-
ments. Also, age can play a role in the absorp-
tion of this vitamin, so it is recommended that 
older people receive vitamin D supplements. 
More clinical trials with larger samples are re-

quired to better depict the effect of vitamin D 
supplement to improving SCH and the protec-
tive effect of vitamin D against overt hypothy-
roidism in the future.

Limitations of the Study

Caution should be applied in generalizing the 
findings of this study as, like any other study, 
it may suffer from some limitations. The fact 
that the patients were selected through conve-
nient sampling can limit the generalizability 
of the findings. Furthermore, the small num-
ber of subjects, non-blind, non-control, calls 
for more studies with larger samples.  
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