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The Association of Vitamin D 
Deficiency with Hypothyroidism
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Objective: To identify whether or not there was a correlation 
between low serum 25(OH)D and hypothyroidism
Design: Retrospective study
Setting: King Abdulaziz University Hospital, from June 2014 
to June 2016
Subjects:  One thousand and forty-two patients suffering 
from hypothyroidism were enrolled in this retrospective 
study and serum 25(OH)D levels were measured in all 
patients. We divided them into two groups; the first included 
373 patients with post radioactive Iodine (RAI) ablation 
hypothyroidism and the second group included 669 patients 
with Hashimoto’s hypothyroidism.
Main outcome measures: Vitamin D states in hypothyroid 
patients
Results: In the first group, 335 patients (90%) were 

afflicted with vitamin D deficiency and 636 patients 
(95%) from the second group were afflicted with vitamin 
D deficiency. Furthermore, it was also found that levels 
of serum 25(OH)D were lower in the Hashimoto’s group 
at 13.7 ng/mL in comparison with the post-RAI group 
at 15.6 ng/mL. There was no significant correlation 
between the serum thyroid-stimulating hormone (TSH) 
and the 25(OH)D parameter in patients with post-RAI 
hypothyroidism as per the Pearson scale reading (r = 
-0.004, p = 0.94). Similarly, the patients afflicted with 
Hashimoto’s disease had no significant correlation 
between their serum 25(OH)D and TSH levels since the 
Pearson scale read r = -0.04, p = 0.3. 
Conclusion: Low serum 25(OH)D levels was found to be 
common amongst the patients affected with hypothyroidism.

INTRODUCTION
One of the most common illnesses in the Kingdom of 

Saudi Arabia is thyroid disease, which could be linked 
to vast numbers of people suffering from a vitamin 
D deficiency[1,2]. This deficiency is a consequence of 
many different traditional and cultural traits alongside 
religious teachings which are followed by the vast 
majority of the Saudi population. Firstly, traditional 
factors include the men wearing white clothing, also 
known as the thobe, to protect themselves from the 
sun. As for women, religious teachings instruct them 
to cover up, exposing only their faces and hands, and 
there are some who even cover up their faces, further 
reducing the chance for sun exposure. However, 
perhaps the main cause of the deficiency is the lack 
of physical activities outdoors, again further reducing 
their exposure to the sun’s rays[3,4].

Hashimoto’s thyroiditis (HT) is a disorder which arises 

due to either genetic factors or environmental factors. HT 
is differentiated from other disorders by its reactivity to 
the self-thyroid antigens[5]. Hashimoto’s disease is also 
an autoimmune thyroid disease; furthermore, it has been 
shown that Vitamin D deficiency has been associated 
with autoimmune diseases, including autoimmune 
thyroid disease, systemic lupus erythematosus, multiple 
sclerosis and type 1 diabetes[6,7]. Therefore, a link could 
be established between Hashimoto’s disorder and 
vitamin D deficiency. 

Similarly, post radioactive Iodine (RAI) ablative 
hypothyroidism tended to be more prevalent in 
patients with Graves disease, which is also an 
autoimmune disorder, or thyroid cancer treated by 
RAI[8].The objective of this retrospective study was to 
evaluate the association of low serum 25(OH)D and 
hypothyroidism due to either Hashimoto’s disease or 
post RAI treatment. 
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MATERIALS AND METHODS
To begin with, data was collected from the master 

database of the Department of Clinical Biochemistry at 
King Abdulaziz University (KAU) Hospital during the 
period of two years from June 2014 to June 2016. The 
data included age, sex, nationality, thyroid function test 
(TFT), thyroid antibodies, RAI treatment, serum 25(OH)
D, calcium, phosphorous, hemoglobin and sodium. All 
the clinical parameters were measured at the same time 
or close to the date of serum 25(OH)D measurement.

A total of 1042 patients were enrolled in this 
retrospective study. They were divided into two groups, 
the first group which consisted of 373 patients with post-
RAI hypothyroidism and the second group comprising 
of 669 suffered solely from Hashimoto’s disease. 

Patients with high titres of serum antithyroid 
peroxidase (antiTPO) and high antithyroglobulin 
(antiTG) were diagnosed with Hashimoto’s disorder. As 
for the post-RAI hypothyroidism, it was diagnosed after 
receiving RAI treatment for thyroid cancer or Graves 
disease. 

Serum 25(OH)D levels were measured using a semi-
automated, solid-phase extraction followed by reverse-
phase high-performance liquid chromatography assay. 
As for the levels of thyroid stimulating hormone 
(TSH), they were determined using the enzyme-linked 
immunosorbent assay (ELISA) method. Furthermore, 
immunocitometry kits were used to measure the anti-
TPO antibodies of all patients in the same laboratory.

All 1042 patients had TSH values greater than the 
normal limit ranging from 0.27 to 4.2 IU/mL, and serum 
levels 25(OH)D < 30 ng/mL.

The exclusion criteria for this study were patients 
who received vitamin D or calcium supplements and 
medications that could have interfered with the levels 
of serum 25(OH)D. The study was approved by the 
Clinical Research Ethics Committee at KAU.

Statistical Methodology 
Firstly, the categorical data was summarized using 

frequency and percentages, whilst the continuous data 
was summarized using mean and standard deviation. 
The independent test was then performed to find out the 
difference in average of continuous variable in the two 
groups, whereas the chi-square test of association was 
used for the categorical variables. 

Patients with an odds ratio of 95% confidence interval 
(CI) were calculated to have a greater risk of vitamin D 
deficiency alongside hypothyroidism between the two 
groups.

As for Pearson’s correlation r, it was calculated to 
find out the strength of the relationship between TSH 
and other laboratory parameters. If the p-value was less 
than 0.05, all statistical tests were defined as statistically 
significant. 

Furthermore, a box-plot was drawn to compare 
the descriptive statistics of vitamin D3 (25(OH)D) 
among the two groups. For simplification and better 
understanding, log transformation was done for 
vitamin D3 values. A bar graph was drawn to highlight 
the difference in frequency between the groups. All 
statistical analysis was carried out using Statistical 
Packages for Social Sciences (SPSS) version 20.1.

RESULTS
Characteristics of HT versus post-RAI 
hypothyroidism

The baseline characteristics of the 1042 
hypothyroid patients are presented in Table 1.  Of the 
1042 patients, 669 were diagnosed with Hashimoto’s 
hypothyroidism, 508 (75.9%) of those patients were 
females and the median age of the group was 45 
years. Furthermore, 357 of the patients (53.5%) were 
expatriates. The second group consisted of 373 patients 
with post-RAI hypothyroidism, 283 (75.6%) of them 
were female with a median age of 42 years. In this 
group, the majority were also expatriates due to only 
196 (47%) of them being Saudi. Statistically speaking, 
the age difference between the two groups is p > 0.011, 
which is significant. 

Variable
Hypothyroidism

P - ValuePost-radioactive iodine 
n = 373

Hashimotos 
n = 669

Age a
Sex b

Male
Female

Nationality
Saudi
Non-Saudi

  42 (15)

  90 (36)
283 (75.6)

196 (47)
177 (33)

  45 (18)

161 (64)
508 (75.9)

312 (61)
357 (53.5)

0.011*

0.982

0.670

Table 1: Demographic characteristics of subjects 

a: Mean (SD) , b: Frequency (percentage) , * statistically significant 
with p-value < 0.05

Laboratory abnormalities: HT versus post-RAI 
hypothyroidism

The mean value of TSH for HT and post-RAI 
hypothyroidism was 79.2 IU/mL and 77.16 IU/mL 
respectively; due to the difference being very small, 
there is no statistically significant difference. However, 
there was a difference between both groups regarding 
their FT4 and FT3 figures with the post-RAI group, 
with a significant p-value < 0.0001. As for the antiTPO 
and antiTG patients with HT disorder, they incurred 
high titres with antiTPO at 496 ± 83 and antiTG at 510 
± 129.

The prevalence of vitamin D deficiency was 335 
(90%) and 636 (95%) in groups 1 and 2 respectively. 
Furthermore, the vitamin D levels were lower in the 
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Hashimoto’s group (13.7) in comparison to the post-
RAI group (15.6). However, there was no statistical 
significance since the p-value was 0.144.

Similarly, there was no significant difference in 
the sodium, calcium and PO4 levels between the two 
groups. However, the hemoglobin and serum iron 
were significantly lower in Hashimoto’s group in 
comparison to the post-RAI group (p-values 0.004 and 
0.005, respectively) (Table 2 (A,B), Fig 1) . 
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To begin with, the Chi-square test of association 
was used to figure out the categorical variables 
(Table 3). Patients with an odds ratio with 95% CI 
were associated to having a greater risk of vitamin D 
deficiency. However, the odds ratio for normal level of 
25(OH)D in the two groups at 95% CI ranged from 0.2 
to 0.78, with a significant p-value of 0.002.

The relation between serum 25 (OH)D and the TSH 
parameters in patients with post-RAI hypothyroidism 
was not statistically significant due to the Pearson r 
being at -0.004, and the p-value at 0.94. Correspondingly, 
patients with HT disorder did not have a strong 
correlation between serum 25(OH)D and TSH due to 
the statistics of Pearson r being at -0.04 and the p-value 
at 0.3. Similarly, there was no significant relationship 
observed between TSH and the haemoglobin, sodium 
and calcium parameters. However, in the Hashimoto’s 
group, there was a significant correlation between the 
TSH and PO4 values with the Pearson r value at -0.085 

Variable
Hypothyroidism Mean  (SD)

P - ValuePost  radioactive iodine 
n = 373

Hashimotos 
n = 669

TSH
25(OH)D
HB
Iron
Na
Ca
PO4

  79.21(20.3)
  15.62 (20.4)
  11.01 (06.3)
    1.01(03.7)
111.3 (52.7)
    1.6 (0.9)
    0.78 (5.2)

  77.16 (22.3)
  13.78 (17.5)
  10.05 (3.5)
    1.74 (4.4)
117.60 (44.9)
    2.08 (10.9)
    0.6 (0.56)

0.143
0.144
0.001*
0.005*
0.051
0.39
0.39

Table 2 (A): Laboratory parameters 

* statistically significant with p-value < 0.05
TSH: thyroid-stimulating hormone; 25(OH)D: 25-hydroxy-vitamin 
D; HB: haemoglobin; Na: sodium; Ca: calcium; PO4: phosphate

Variables
Hypothyroidism Odds ratio

(95% CI) P- Value
Post radioactive iodine  (n = 373) Hashimotos (n = 669)

25 (OH) D-Deficiency
Yes
No

335 (90)
  38 (10)

636 (95)
33 (05) 0.46 (0.28 - 0.78) 0.002*

Table 2 (B): Logistic regression model for categorical data

* statistically significant with p-value < 0.05;  25(OH)D: 25-hydroxy-vitamin D

Fig 1: Box-plots for vitamin D3 (25OHD) with respect to hypothyroid 
groups

and its p-value at 0.028; yet in the post-RAI group, the 
correlation between TSH and PO4 was insignificant 
due to the Pearson r value being at -0.001 and its 
p-value totaling to 0.99 (Fig 2). 

Variables
Hypothyroidism

P-ValuePost  radioactive 
iodine (n = 373)

Hashimotos
(n = 669)

25(OH)D
Low 
Normal 
High

335 (34)
35 (56)
03 (38)

636 (66)
28 (44)
05 (62)

0.002*

Table 3: Association between 25(OH)D and hypothyroid groups

* statistically significant with p-value < 0.05; 25(OH)D: 25-hydroxy-
vitamin D

DISCUSSION 
Vitamin D deficiency is a global health problem 

with an estimate of over one billion people worldwide 
suffering from the deficiency[9]. Here in Saudi Arabia, 
the deficiency is one of the most common disorders 
faced by both males and females. It has even been 
reported by the Ardawi Group, that in Saudi Arabia, 

The Association of Vitamin D Deficiency with Hypothyroidism
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the United Arab Emirates, Australia, Turkey, India, 
and Lebanon, 30 to 50% of both children and adults 
had serum 25(OH)D levels which were under 30 ng/
ml[10].

Such a case may seem to be quite peculiar, 
especially since Saudi Arabia, a country which lies 
close to the equator, is well known for belonging to one 
of the sunniest and warmest continents in the world. 
However, such a matter may be easily explained due 
to the habits, traditions and religious practices which 
the vast majority of the Saudi citizens and expatriates 
abide by, which range from the hijab and abaya which 
all ladies must wear, to the traditional thobe which 

Fig 2: Percentage of Vitamin D3 levels among post-RAI and 
Hashimoto’s

Variable

Hypothyroidism

Radioactive iodine 
(n = 373)

Hashimotos  
(n = 669)

R P-Value R P-Value

25(OH)D
HB
Iron
Na
Ca
PO4

0.004
- 0.027
- 0.076
- 0.015
- 0.002
- 0.001

0.94
0.60
0.14
0.77
0.97
0.99

- 0.040
0.008

- 0.022
- 0.050
- 0.029

 - 0.085

0.30
0.83
0.56
0.19
0.45
0.028*

Table 4: Correlation between TSH and laboratory parameters

* statistically significant with p-value < 0.05
TSH: thyroid-stimulating hormone; 25(OH)D: 25-hydroxy-vitamin 
D; HB: haemoglobin; Na:sodium; Ca: calcium; PO4: phosphate

the men generally wear, to even the prevalent habit of 
preferring to avoid the heat during the morning and 
instead carrying out their activities at night[11].

In many recent studies, the relationship between 
the serum 25(OH)D levels and the autoimmune 
thyroid disorder has been thoroughly investigated[12,13]; 
and our aim was to investigate whether or not an 
association of low serum 25(OH)D (Vitamin D), and 
hypothyroidism, either due to Hashimoto’s disease or 
post-RAI ablation treatment, existed.

The data provided from the patients at KAU 
supported the association between the low serum 
25(OH)D and hypothyroidism. The logistic regression 
model for the categorical data confirmed that in both 
groups 1 and 2, there was a relationship between 
the two disorders due to a significant p-value at 
<0.002. However, in all our patients, no significant 
correlation was observed between TSH and 25(OH)D, 
haemoglobin, sodium and calcium parameters. 

Such a relationship between low levels of vitamin 
D and HT or post-RAI hypothyroidism was also 
established in many other researches. Recently, there 
were many studies which established a correlation 
between low levels of vitamin D and Graves’ 
disease[14,15], as well as HT[16,17]. However, fewer studies 
provided an association between low levels of 25(OH)
D and thyroid cancer[18]. 

Overall, our data supports the thesis statement 
and provides evidence for an association between low 
serum 25(OH)D and hypothyroidism, either due to 
Hashimoto’s disease or post RAI ablation treatment 
of thyroid cancer or Graves’ disease, in the western 
region of the Kingdom of Saudi Arabia. However, 
such an association may not be due to a link between 
the two disorders but rather a consequence of overt 
hypothyroidism which causes malabsorption of 
25(OH)D. Another factor which may trigger both the 
disorders simultaneously could be due to the lack 
of sun exposure in the country, causing a vitamin D 
deficiency in the majority of the citizens, even those 
who do not suffer from a thyroid disorder[19,20] . 

The study acknowledges several limitations; 
firstly and most importantly, this was a retrospective 
and cross-sectional study. Secondly, due to the fact 
that it is a retrospective study, we were not able to 
distinguish and adjust the analysis accordingly to 
the actual cause of the vitamin D deficiency, whether 
it is due to nutrition, or even a lack of sun exposure. 
Nonetheless, the study has much strength which 
includes a large sample of patients whose serum 
25(OH)D was measured at a given time frame and in 
one institution, which removes a selection bias and 
increases the generalization of present results. 
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CONCLUSION
Regardless of any environmental factors, vitamin 

D deficiency is overwhelmingly common amongst 
patients with hypothyroidism at King Abdulaziz 
University Hospital. Moreover, although FT3 and FT4 
established a strong relationship with serum 25(OH)
D, there was no significant correlation between TSH 
and the serum 25(OH)D parameter. 

Irrespective of the cause of hypothyroidism, we 
recommend hospitals to measure the vitamin D 
levels that the patients have due to the exceptionally 
strong link between the two, as seen in this study. 
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