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Abstract 
Introduction: Chronic obstructive pulmonary disease (COPD) being the most common non-communicable 
disease in the world with mortality around 5.4 million per year. Vitamin D being a fat soluble vitamin, is 
drastically reduced in COPD patients and its prevalence of varies from 31-77%, among COPD patients. The 
purpose of the study is to bring further more information about vitamin D status among COPD patients.  
Methodology: With prior institutional ethical committee approval, a case control study was carried out from 
February 2018 to June 2019 among 50 COPD cases and 50 controls with age group of more than 40 to 75 years 
attending the outpatient & inpatient Department of Pulmonary medicine and General medicine, Karpaga 
Vinayaga Institute of Medical Sciences.  
Results: Among the cases (n=50), 15 (30%) participants had vitamin d level between 10 to 19.99, 5 (10%) had 
between 20 to 29.99 and 30 (60%) had vitamin level >30, Whereas among the controls (n=50), 1 (2%) 
participant had vitamin d level 10 to 19.99, 5 (10%) had between 20 to 29.99 and 44 (88%) had vitamin d level 
>30. The difference in the proportion of vitamin d level between study groups was statistically significant (P 
value 0.001). Vitamin D levels among grade I severity COPD cases is 44.87±8.03, followed by 34.64±9.45 
among grade II COPD, 32.73±13.03 among grade III COPD cases and 14.87±1.65 with grade IV severity cases. 
The vitamin D levels are inversely proportionate with the severity of disease and it is statistically significant. 
Out of 50 COPD cases, 7(14%) cases had 1-2 exacerbations, 28 (56%) cases had 3-5 exacerbations and 15 cases 
(30%) had > 5 exacerbations/year and with their mean Vitamin D levels were 39.36, 36.40, 21.05 respectively 
and is found to be significant with a P- value of 0.001.  
Conclusion: The study concludes that Vitamin D hypovitaminosis is common among COPD patients than 
control group. The severity of Vitamin D hypovitaminosis is directly proportionate with the severity of COPD 
and number of exacerbations.  
Keywords: Chronic Obstructive Pulmonary Disease, Vitamin D, Hypovitaminosis. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
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Introduction 

“Chronic obstructive pulmonary disease (COPD)” 
being the most common preventable and treatable 
non-communicable disease in the world 
contributing to more mortality and morbidity.[1] 
Being the fourth leading cause of death worldwide, 
COPD accounted for 3.5 million deaths, roughly 
5% of all deaths occurred in 2021[2]. By 2060, 
estimated COPD mortality will be around 5.4 
million per year [2]. COPD is suspected in any 
patients aged above 40 years with chest symptoms 
like breathlessness, wheeze, cough, expectoration, 
chest pain along with strong exposure to risk 
factors like Smoking, outdoor air pollution, 
biomass fuel exposure, occupational exposure, 
environmental tobacco smoke, poorly treated 
asthma, treated pulmonary tuberculosis, alpha 1 

antitrypsin deficiency.[3],[4],[5],[6]. Vitamin D 
being a fat soluble vitamin, is synthesized from 
natural sun light through various biochemical 
reactions in skin and kidney is drastically reduced 
in COPD patients due to various mechanisms.[7], 
[8], [9], [10] Among COPD patients prevalence of 
Vitamin D deficiency varies from 31-77% [11], 
[12], [13]. Vitamin D deficiency in COPD has been 
associated with risk of exacerbations and 
subsequently lead to frequent hospitalization. [14], 
[15] additionally supplementation of Vitamin D, 
reduces moderate to severe exacerbations among 
COPD patients. [16] Though many researches had 
been done on association of hypovitaminosis D 
with COPD patients, there is a huge variation in 
results. The purpose of this study is to bring further 
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more information in vitamin D status among COPD 
patients in kanchipuram district. 

Aim and Objectives: 

1. To compare vitamin- D levels in COPD 
patients & healthy volunteers. 

2. To analyse the level of vitamin-D levels in 
stable COPD patients & in COPD patients with 
exacerbations. 

3. To analyse the vitamin-D levels according the 
severity of COPD in patients. 

Materials and Methods (Methodology) 

With prior institutional ethical committee approval, 
a case control study was carried out from February 
2018 to June 2019 among 50 COPD cases and 50 
controls with age group of between 40 to 75 years 
attending the outpatient & inpatient Department of 
Pulmonary medicine and General medicine, 
Karpaga Vinayaga Institute of Medical Sciences.  

Inclusion Criteria:  

Case: The cases were patients above 40 years and 
having COPD based on spirometry as per GOLD 
guidelines 

Control: The controls were non-COPD patients 
and the persons attending regular health checkup 
who have no known significant medical illness 
which can affect the outcome of the study.  

Exclusion Criteria for Cases & Control:  

1. Patients less than 40 years of age 
2. Patients taking vitamin D supplementation 
3. Patients suffering from diseases which affects 

Vitamin D and calcium metabolism like Renal 
dysfunction, Osteomalacia, Malignancy, 
Thyroid disorders, Parathyroid dysfunction, , 
Inflammatory bowel diseases, History of small 
bowel resection, Cholestatic liver disease, 
Pancreatitis, Cystic fibrosis, Bronchiectasis, 
Granulomatous disorder. 

4. Patient on treatment with drugs like Phenytoin, 
Phenobarbital, Carbamazepine, Isoniazid, 
Rifampin, Tenofovir, Efavirenz 

5. Patients not willing to take part in the study  

Patients who are consenting to participate in the 
study and fulfilling inclusion & exclusion criteria 
were subjected to complete history taking, physical 
examination, spirometry, chest x ray, routine blood 
investigations & serum Vitamin D level estimation. 
Vitamin D levels are measured using 
Chemiluminescence immunoassay (CLIA) and the 
Biological Reference Interval of Vitamin D3 in 
adults is 30-100ng/mL. The data were analyzed by 
using standard Mean deviation, student’s T test, % 

graph to compare the levels of various biochemical 
parameters in age- categorized male and female 
patients. P-value of <0.05 was considered as 
statistically significant. 

Results 

A case control study was carried out among 50 
COPD cases and 50 controls with age group of 
more than 40 to 75 years attending the outpatient & 
inpatient Department of Pulmonary medicine and 
General medicine, Karpaga Vinayaga Institute of 
Medical Sciences. Out of 50 COPD cases, 32 
(64%) participants were male and 18 (36%) 
participants were female, with mean age of 56.9, 
and among the 50 controls, 26 (52%) participants 
were male and 24 (48%) participants were female 
with mean age of 53.84. In pertain to smoking 
habits, among the cases (n=50), 31 (62%) 
participants were smokers, 19 (38%) were non-
smokers. Whereas among the controls (n=50), 
smokers and non-smokers were 23 (46%) and 27 
(54%) respectively which is statistically not 
significant (P value 0.108).  

Among the cases (n=50), 15 (30%) participants had 
vitamin d level between 10 to 19.99, 5 (10%) had 
between 20 to 29.99 and 30 (60%) had vitamin 
level >30. And among the controls (n=50), 1 (2%) 
participant had vitamin d level 10 to 19.99, 5 (10%) 
had between 20 to 29.99 and 44 (88%) had vitamin 
d level >30. The difference in the proportion of 
vitamin d level between study groups was 
statistically significant (P value 0.001).  

Vitamin D levels among grade I severity COPD 
cases is 44.87±8.03, followed by 34.64±9.45 
among grade II COPD, 32.73±13.03 among grade 
III COPD cases and 14.87±1.65 with grade IV 
severity cases. The vitamin D levels are inversely 
proportionate with the severity of disease and it is 
statistically significant. 

Among grade I & II COPD cases (n=17), 2 (12.5%) 
participants had vitamin d level 20 to 29.99 and 15 
(87.5%) participants had >30. And with 33 
participants with grade III & IV COPD (n=33), 15 
(45.45%) participants had vitamin d level 10 to 
19.99, 3 (9.09%) participants had 20 to 29.99 and 
15 (45.45%) participants had vitamin d level >30. 

Out of 50 COPD cases, 7(14%) cases had 1-2 
exacerbations, 28 (56%) cases had 3-5 
exacerbations and 15 cases (30%) had > 5 
exacerbations/year and with their mean Vitamin D 
levels were 39.36, 36.40, 21.05 respectively. The 
difference in vitamin d level between the No. of 
exacerbations is found to be significant with a P- 
value of 0.001. 
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Table 1: 
Parameters  Study group Chi 

square 
P-
value Cases 

(N=50) 
Controls 
(N=50) 

 
Gender 

Male 32 (64%) 26 (52%) 1.478 0.224 
Female 18 (36%) 24 (48%) 

 
Age 

Mean± SD 
(With CI 95%) 

56.9 ± 7.90 53.84± 
9.62 

 -  0.082 

 
Smoking status 

Yes 31 (62%) 23 (46%) 2.576 0.108 
No 19 (38%) 27 (54%) 

 
Vitamin D levels among cases and 
control 

10 to 19.99  15 (30%) 1 (2%) 14.899 0.001 
20 to 29.99  5 (10%) 5 (10%) 
>30  30 (60%) 44 (88%) 

 
Vitamin D levels 
among Grading 
of COPD 

 
I & II (N=17) 

10 to 19.99  0(0%) -  No statistical test 
was applied-due 
to 0 subjects in 
the cell 

20 to 29.99  2 (12.5%) 
>30  15 (87.5%) 

 
III & IV (N=33)  

10 to 19.99  15(45.45%) 
20 to 29.99  3 (9.09%) 
>30  15 (45.45) 

 
Vitamin D levels 
in relation to No. 
of exacerbations 

Up to 5 
exacerbations 
(N=35) 

10 to 19.99  4 (11.42%)  
 
 
-  

 
 
 
19.36 

 
 
 
0.001 

20 to 29.99  4 (11.42%) 
>30  27 (77.14%) 

>5 
exacerbations(N=15) 

10 to 19.99  11 (73.33%) 
20 to 29.99  1 (6.66%) 
>30  3 (20%) 

Mean and standard deviation of 
Vitamin D among Stable COPD 
patients & COPD Exacerbation 
patients 

Stable COPD 37.78 ±9.74  -  -  
COPD 
Exacerbation 

16.35 ± 2.10  -  -  

Descriptive analysis of no of exacerbations among the COPD cases 
1 to 2 / year 7 (14%) 
3 to 5 / year 28 (56%) 
>5 year 15 (30%) 
Mean and standard deviation of vitamin D level among cases in comparison with Exacerbation of COPD 
1-2 Exacerbations /yr 39.36 ± 6.41 
3-5 Exacerbations /yr 36.40± 12.24 
>5 Exacerbations /yr 21.05± 7.89 
Grading of COPD Patients 
I 5 (10%) 
II 20 (40%) 
III 18 (36%)  
IV 7 (14%) 
 

 
Figure 1: Pie chart of study group in the study population (N = 100) 

Study Group

cases

controls
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Figure 2: Clustered bar chart of Comparison of gender between study group (N=100) 

 

 
Figure 3: Comparative error bar chart of Comparison of mean of age between the study groups (N=100) 

 

 
Figure 4: Clustered bar chart of comparison of smoker between study group (N=100) 

 

 
Figure 5: Clustered bar chart - Comparison of Grade of vitamin D level between study group (N=100) 
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Figure 6: Bar chart of grading of COPD with vitamin d levels among the COPD cases (N=50) 

 

 
Figure 7: Bar chart of no of exacerbations with vitamin d level among the COPD cases (N=50) 

 

 
Figure 8: Mean and standard deviation of vitamin D level among cases in comparison with grading of 

COPD 
 

 
Figure 9: Bar chart of Mean and standard deviation of vitamin D level among cases in comparison with 

Exacerbation of COPD. 
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Figure 10: Bar graph showing Mean and standard deviation of vitamin D levels in stable patients and 

patients with acute exacerbations. 
 
Discussion 

With reference to age: [13],[17],[18] 

In our study population the mean age of COPD 
cases and controls are 56.9 ± 7.90 and 53.84 ± 9.62. 
Persson LJP et al [13] in their study stated the mean 
age of COPD cases and controls as 63.5±6.9 and 
58.6±9.8 respectively. In another study by Zhang et 
al [17] stated the mean age of COPD cases is 
64.8±8.5.  

In a study Dhadke et al [18] mentioned the mean 
age as 62. In comparison with the age differences 
of the above three studies, the age group in our 
study population is less. The reason for this could 
be due to the exclusion criterias in COPD cases. 
The other reason might be the difference in 
spirometric analysis in COPD patients.  

With reference to Gender: [12],[13] 

In our study the percentage of male participants are 
64% and female participants are 36%, which 
suggest that incidence among males is almost 
double. Study done by Janssens W et al [12] found 
that 82.06% of COPD cases were males and 
17.94% were females with vitamin D deficiency.  

Similar study by Persson LJP et al [13] found that 
60% of COPD cases were males and 40% of COPD 
cases were females. In the study done by Janssens 
W et al[12] there was a high proportion of COPD 
among males (82.06%), which could have been due 
to the selection of COPD patients with smoking 
history of atleast 15 pack years.  

When comparing the present study with other two 
studies shows high prevalence of Vitamin D 
deficiency in male COPD patients. 

The incidence among Smokers: [12],[19] 

In our study the incidence is 62% among smokers 
with COPD. Previous studies done by Janssens W 
et al[12] and Thakuria R et al[19] have shown a 
strong correlation between vitamin D deficiency in 
smokers which is a strong factor for exacerbation 
of COPD. 

Vitamin D levels & COPD: [12],[13],[20],[21], 
[22] 

In our study the mean Vitamin D level among 
COPD is 32.21 ± 12.68 and Healthy volunteers is 
52.05 ± 1.99 respectively. The result of the study 
correlates with various other studies like Monadi M 
et al [20], Persson LJP et al [13], Janssens W et al 
[12], which have shown a low vitamin D level 
among COPD patients. Vitamin D deficiency is 
significantly more common in COPD patients 
(64.5%) than controls.[21] The mean vitamin D of 
subjects in cases was 32.21 ± 12.68 and it was 
52.05 ± 1.99 in controls. The difference in vitamin 
D between the two groups was statistically 
significant (P Value<0.001).[22] In all the studies, 
the vitamin D levels among controls were normal.  

Grading of Vitamin D levels: [13] 

In our study 30% of the patients had vitamin D 
levels between 10-19.99ng/dL, 10% had levels 20 
to 29.99ng/dL, 60% with >30ng/dL. 88 % of 
controls had vitamin D levels > 30 ng/dL. Study 
done by Persson LJP et al [13] had shown 33 % 
had vitamin D levels of 10-19.99 ng/dL, 67% had 
20 to 29.99ng/dL among cases and in controls 34% 
had vitamin D level of 10-19.99ng/dL and 66% had 
20 to 29.99ng/dL. Suggesting that there is reduced 
levels of vitamin D among COPD patients.  

Comparison of severity of COPD & vitamin D 
levels: [13] 

In our study vitamin D levels have shown marked 
reduction with severity of COPD. Vitamin D levels 
in Grade III & Grade IV have shown severe 
reduction. Study done by Persson LJP et al [13] 
also has shown reduction of vitamin D level in 
Grade III & Grade IV severity of COPD. 

Vitamin D level & Exacerbation of COPD [13] 

In our study the level of Vitamin D levels among 
COPD patients with less than 2 episodes of 
exacerbations per year is 39.26±6.41 and level of 
Vitamin D levels among COPD patients with more 
than ≥2 exacerbations per year is 31.04±13. An 
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another study done by Persson LJP et al[13] found 
that the level of vitamin D among cases with 
exacerbations < 2 episodes per year was 25.4±9.9 
and exacerbations ≥ 2 episodes per year was 
23.7±10.5. The COPD patients with exacerbations 
≥ 2 episodes per year showed marked reduction in 
vitamin D levels. 

Conclusion 

The study concludes that there is an increase in the 
incidence of COPD among males (64%).The mean 
age of the COPD cases and Controls are 56.9 ± 
7.90 and 53.84 ± 9.62.Vitamin D deficiency is 
present in 40% of COPD patients and 12% of 
controls. The mean Vitamin D level among COPD 
patients and Healthy volunteers in the present study 
are 32.21 ± 12.68 and 52.05 ± 1.99 respectively. In 
the present study the mean Vitamin D levels among 
COPD patients with less than 2 exacerbations/year 
and more than ≥2 exacerbations/year are 
39.26±6.41 and 31.04±13.11 respectively. Vitamin 
D levels correlate inversely with the increase in 
severity of COPD. The above findings suggest that 
there is Vitamin D deficiency in all COPD patients. 
Further studies involving large study groups is 
needed for adding Vitamin D as an adjuvant 
therapy in patients with COPD to find out 
therapeutic & treatment output.  
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