
Introduction 
Vitamin D, a fat-soluble vitamin, acts as steroid hormone 
and its main action is to modulate the levels of calcium 
and phosphorus and to then regulate bone metabolism. 
It is produced by conversion of subcutaneous 
cholesterol in the skin upon exposure to ultraviolet B 
(UVB) radiation, and acts on the regulation of expression 
of a large number of genes.1 Vitamin D deficiency 
represents a global health problem. The guidelines of 
both the Institute of Medicine (IOM) and the Endocrine 
Society recommends that the serum level of <20ng/mL 
of 25-hydroxyvitamin D (25OHD) as the threshold for 
deficiency.2 In the Middle East, including Iraq, vitamin D 
deficiency is much more prevalent than in northern and 
western Europe despite there being abundant sunshine. 
Generally, the risk of severe deficiency is in women more 
than men due to the traditional clothing style in the 
region.2 

Over the past two decades, several studies have 
demonstrated that vitamin D has a role in autoimmunity, 
metabolic syndrome and thyroid disease.3 The relation of 
thyroid disorders and vitamin deficiency is biphasic. In 
hypothyroidism, the causes of vitamin D insufficiency are 
both poor intestinal absorption and improper activation 
and transport of vitamin D,4 while low vitamin D 
concentrations and/or activity has been shown to be 
associated with higher incidence of Hashimoto's 
thyroiditis.5 

Cortisol is a steroid hormone produced from cholesterol 
in the adrenal cortex, and plays a vital role in the 
regulation of different physiological process within the 
human body, including blood glucose regulation, 
inflammatory response modulations, stress and blood 
pressure (BP) control.6 It is well known that disturbed 
thyroid function is associated with metabolic stress like 
that observed in uncontrolled diabetes.7 Studies showed 
that elevated cortisol levels were associated with 
hypothyroidism, and the reason for this elevation could 
be attributed to both reducing plasma clearance of 
cortisol and disturbing feedback control of the cortisol on 
the hypothalamic-pituitary-adrenal axis.8 

The relationship between vitamin D and serum cortisol 
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level is unclear and is complicated. Low Vitamin D was 
shown to deteriorate cardiovascular stability in 
critically ill children with adrenal insufficiency where 
cortisol level was low.9 Another study showed no 
association between serum vitamin D and the adrenal 
function.10 

The current study was planned to determine and 
compare serum vitamin D and cortisol hormone level in 
hypothyroidism patients and healthy controls, and to 
assess the correlation of vitamin D with other 
parameters. 

Patients and Methods 
The case-control study was conducted from March to 
October 2019 at the National Diabetic and Endocrine 
Centre, Mustansiriyah University, Baghdad, Iraq. After 
approval from the institutional ethics review committee, 
the sample size was calculated using Online OpenEpi 
Sample size calculator,11 with 80% power to detect an 
effect of 10% at a significance level of 0.05 with 95% 
confidence level. The sample comprised newly 
diagnosed overt hypothyroid patients, aged 28-62 years 
from among those visiting the diabetes, endocrinology, 
thyroid surgery and outpatient clinics. The patients were 
randomly selected and any patient taking thyroid 
medication and/or Vitamin D supplementation were 
excluded.  

Healthy controls were included after complete physical 
assessment and laboratory tests. Those taking any kind of 
medication were excluded from the control group. After 
taking informed consent from the subjects, serum 
samples were collected in gel plain tubes and were 
permitted to clot for 2 hours at 20-25°C, and were then 
centrifuged for 15 minutes at 2000 rpm. Sera samples 
were stored immediately at -20°C 
until testing. 

Patients were diagnosed as cases of 
hypothyroidism by endocrinologists 
and internal medicine specialists, 
and confirmed by conventional 
thyroid function tests, including 
thyroid-stimulating hormone (TSH), 
triiodothyronine (T3) and thyroxine 
(T4).  

The serum was separated from the 
collected venous blood samples and 
was stored at -70°C until examination. 
Serum 25OHD (vitamin D metabolite) 
was measured using a commercially 
available kit (DiaSorin Corporate 

Headquarter, Saluggia, Italy). The treated samples were 
then assayed using the competitive binding 
radioimmunoassay (RIA) technique. The subjects were 
classified into two categories; vitamin D deficiency at 
25OHD <20ng/mL, and vitamin D sufficiency at 25OHD 
>20ng/mL.2  

TSH, T3 and T4 were measured using immune-chemo-
luminescent assays (Immulite 2000; Diagnostic Products, 
Los Angeles, CA, USA). Cortisol level in the serum was 
determined using commercially available enzyme-
linked immunosorbent assay (ELISA) kit (Demeditec, 
Germany). 

Data was analysed using SPSS 25. Data was presented 
as frequencies, percentages, mean, standard deviation, 
and range, as appropriate. Difference related to 
quantitative data was tested using students t-test 
between two independent means or through analysis 
of variance (ANOVA) for difference in group means. 
Difference related to qualitative data was tested using 
chi-square test. Statistical significance was considered 
with p<0.05. The correlation coefficient value (r) either 
positive having direct correlation, or negative having 
inverse correlation was categorised as <0.3 = no 
correlation, 0.3-0.49 = weak correlation, 0.5-0.7 = 
moderate strength, and >0.7 = strong correlation. In 
addition to correlation, the r2 value was also calculated. 
With r=0.58 and r2=0.34 meant 34% of the variation in 
the values of y could be accounted for by knowing the 
values of x, or vice versa. 

Results 
Of the 60 subjects, 30(50%) were cases with a mean 
age of 44.6±7.3 years (range: 31-61 years); 11(36.7%) 
males and 19(63.3%) females. The other 30(50%) were 
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Figure: Comparison of the mean vitamin D level between hypothyroid patients and control subjects.



controls with a mean age of 40.6±9.5 years (range: 28-
62 years); 14(46.7%) males and 16(53.3%) females 
(Table-1).  

The mean vitamin D level was significantly lower than 
that of the controls (p<0.05) (Table-2; Figure). The 

mean cortisol level in the patients was significantly 
higher than that of the controls (p<0.001). There was 
no significant correlation between vitamin D and 
thyroid function parameters in either group (p>0.05). 
Correlation of serum vitamin D with other variables 
were also calculated (Table-3). 
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Table-1: Anthropometric characteristics, Vitamin D and cortisol levels status of the study subjects. 
 
                                                                                                                                           Hypothyroid patients                                                            Controls                                                                 P value 
                                                                                                                                                           No (%)                                                                              No (%) 
 
Age (years)                                       Mean±SD (Range)                                                  44.6±7.3 (31-61)                                                            40.6±9.5 (28-62)                                                            0.073 
Gender                                                            Male                                                                      11 (36.7%)                                                                        14 (46.7%)                                                                  0.432 
                                                                       Female                                                                   19 (63.3%)                                                                        16 (53.3%)                                                                         
Weight (Kg)                                                                                                                         77.7±10.91 (55-96)                                                       76.0±12.41 (50-98)                                                          0.575 
Height (cm)                                                                                                                       164.2±6.71 (150-180)                                                 169.5±10.08 (156-189)                                                     0.019* 
BMI (Kg/m2)                                                                                                                    28.83±3.74 (19.5-33.9)                                               26.28±2.30 (20.3-30.8)                                                     0.002* 
TSH (nmol/L)                                                                                                                    19.85±8.30 (8.7-40.0)                                                    2.70±1.05 (0.8-5.0)                                                       0.0001* 
T4 (nmol/L)                                                                                                                          40.1±12.44 (10-59)                                                    111.9±21.58 (70-152)                                                     0.0001* 
T3 (nmol/L)                                                                                                                          1.05±0.41 (0.5-2.0)                                                       1.27±0.31 (0.9-2.0)                                                        0.023* 
FBG (mg/dL)                                                                                                                      121.4±58.51 (68-320)                                                    87.4±9.43 (70-103)                                                        0.001* 
Vit. D3 (ng/ml)                              Insufficient (<=20)                                                       22 (73.3%)                                                                        10 (33.3%)                                                                  0.01* 
                                                               Sufficient (>20)                                                            8 (26.7%)                                                                        20 (66.66%)                                                                        
                                                            Mean±SD (Range)                                             15.73±6.05 (6.0-30.0)                                                  20.30±8.25 (2.9-44.0)                                                       0.02* 
Cortisol (ng/ml)                                    Low (<54.9)                                                                 2 (6.7%)                                                                                     -                                                                             0.065 
                                                            Normal (54.9-287)                                                          3 (10.0%)                                                                        30 (100.0%)                                                                        
                                                                  High (>287)                                                              25 (83.3%)                                                                                  -                                                                                   
                                                            Mean±SD (Range)                                             223.5±104.0 (38-501)                                                    98.6±32.6 (58-205)                                                        0.001* 

 

*Significant difference between two independent means using Students-t-test at 0.05 level. 
#Significant difference between proportions using Pearson Chi-square test at 0.05 level. 
SD: Standard deviation, BMI: Body mass index, TSH: Thyroid-stimulating hormone, T3: Triiodothyronine, T4: Thyroxine, FBS: Fasting blood glucose.

Table-2: Comparison of vitamin D status in groups and subgroups. 
 
                                                                                                                                                                                                                                    Vit D3 (ng/ml) 
                                                                                                                                                          Hypothyroid patients                                                                                             Controls 
                                                                                                                                               No                                                  Mean±SD                                                 No                                                Mean±SD 
 
Age (years)                                       < 40y                                                                         9                                                    16.22±3.80                                                  12                                                 19.92±3.78 
                                                             40--49                                                                       13                                                   14.62±8.55                                                  10                                                 20.20±4.42 
                                                             = >50y                                                                     8                                                   15.13±12.06                                                  8                                                 21.13±10.99 
                                                             P value                                                                   0.486                                                      0.534 
Gender                                                Male                                                                          11                                                   17.73±7.36                                                  14                                                 23.43±8.67 
                                                             Female                                                                      19                                                   14.89±8.80                                                  16                                                 18.62±2.36 
                                                             P value                                                                   0.112                                                     0.042* 
BMI (Kg/m2)                                     Normal (18.5-24.9)                                                5                                                    17.80±4.32                                                   8                                                  19.25±2.96 
                                                             Overweight (25-29.9)                                          12                                                   14.25±8.35                                                  21                                                 21.57±7.54 
                                                             Obese (=>30)                                                       13                                                   16.15±9.25                                                   1                                                        22.00 
                                                             P value                                                                   0.180                                                      0.679 
Cortisol (ng/ml)                               Low (<54.9)                                                            2                                                    16.00±1.41                                                   -                                                             - 
                                                             Normal (54.9-287)                                                 3                                                    15.04±7.79                                                  30                                                 20.30±8.25 
                                                             High (>287)                                                           25                                                 14.33±15.95                                                  -                                                             - 
                                                             P value                                                                   0.02*                                                          - 

 

*Significant difference between two independent means using Students-t-test at 0.05 levels. 
#Significant difference among more than two independent means using ANOVA test at 0.05 levels. 
SD: Standard deviation, BMI: Body mass index.



Discussion 
In Iraq, no mass data is available to assess the prevalence 
of vitamin D status of whole country. Several scattered 
studies in different provinces have reported the 
prevalence from a mean of 13.80ng/mL12 to 
15.85ng/mL.13 In the current study, the overall prevalence 
was 18.02±7.53ng/mL. The higher value could be 
attributed to small sample size. 

Hypothyroidism is one of commonest endocrine disorder 
globally Which is usually associated with other metabolic 
and endocrine abnormalities.14 The reported global 
prevalence of hypothyroidism is between 1% and 2%.15  

Vitamin D plays a vital role in the modulation of the 
immune system,16,17 and both thyroid hormone and 
vitamin D act on the same nuclear binding steroid 
hormone receptors. Genetic defects in vitamin D receptor 
(VDR) were found to be associated with a variety of 
autoimmune disorders, including thyroid autoimmunity.18 

The current study showed that subjects with primary 
hypothyroidism had deficiency or insufficiency of vitamin 
D as high as 73.3% compared to those with sufficient level 
(>20ng/ml) (26.7%). Furthermore, vitamin D insufficiency 
in the control group was found to be in only one-third of 
the subjects compared to those with sufficient level. 
Earlier studies have also demonstrated that vitamin D 
insufficiency is associated with hypothyroidism.5,19  

No significant differences in the vitamin D levels were 
observed regarding age of the subjects and BMI in both 
the study groups. A previous study reported obesity as a 
risk factor of low vitamin D status,20 while another study 
found no correlation between the degree of obesity and 
hypovitaminosis D in healthy women of reproductive 
age.20 In the current study, significantly high (p=0.002) 
BMI value was noted in the hypothyroid group 
(28.83±3.74 kg/m2) compared to the controls (26.28±2.30 
kg/m2). The analysis within each group regarding vitamin 
D status showed no differences in any group, which might 
be because of the small sample size and the presence of a 
reasonable number of male patients. 

Cortisone hormone is a molecule produced and secreted 
by the middle zone of the adrenal cortex, and regarded as 
a biomarker for variety of diseases in the human body. 
Studies have reported that hypothyroidism causes 
elevated cortisol,8,21 which is a finding shared by the 
current study as well as the mean cortisol level in 
hypothyroid patients was 223.5±104.0ng/ml compared to 
the healthy controls 98.6±32.6ng/ml (p<0.001). In 
addition, vitamin D insufficiency in patients with high 
cortisol levels was significantly higher than that of the 
controls. These results are in accordance with earlier study 
findings.10 In addition, an interesting result was that the 
significant positive correlation of the level of vitamin D 
with cortisol observed in healthy controls (r=0.604, 
p=0.0001) diminished in hypothyroid patients group (r =-
0.128, p=0.499).  

Conclusion 
There was vitamin D insufficiency in hypothyroid patients 
with high cortisol level was significantly higher than that 
of the healthy controls. This complexity of the correlation 
needs further clarification in future studies. 
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