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1. Introduction
The human body relies on a consistent intake of 
oxygen to sustain vital metabolic functions essential 
for life. Collaborating closely with the circulatory 
system, the respiratory system ensures the delivery 

of oxygen and the elimination of metabolic waste 
products. Additionally, it plays a crucial role in 
maintaining the blood’s pH balance [1]. Respiratory 
symptoms encompass a spectrum of signs indicative 
of the health of the lungs and respiratory system. 
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Abstract
Introduction: Common respiratory symptoms like coughing and shortness of breath indicate lung health, 
with conditions like chronic bronchitis and wheezing affecting millions. Vitamin D deficiency is prevalent and 
linked to respiratory infections, although conclusive evidence from clinical trials is lacking.
Aim of the study: This study aims to investigate the relationship between vitamin D3 levels and the severity 
of random respiratory symptoms.
Methods: A retrospective cohort study conducted at the Department of Respiratory Medicine in Khulna Medical 
College and Hospital, Khulna, Bangladesh, enrolled 122 patients with respiratory symptoms. Consent was 
obtained from participants, who were divided into vitamin D insufficiency (below 30ng/mL) and sufficiency 
(above 30 ng/mL) groups. Inclusion criteria comprised individuals over 15 years with respiratory symptoms, 
while exclusion criteria included lack of consent, hypersensitivity to vitamin D3, and contraindicated 
pathologies. Data were analyzed using SPSS and presented in tables and graphs for clarity.
Results: The study involved 122 patients divided into two groups based on their vitamin D3 levels. The majority 
had levels below 30ng/mL (91.80%), with the remaining (8.20%) above this threshold. Age distribution varied, 
with most below 30ng/mL falling in the 26-50 range, while those above were more evenly spread. Females 
dominated the below 30ng/mL category, whereas males were more prevalent above. Urban residents were 
less likely to have levels above 30ng/mL, while rural residents were higher below. The correlation between 
random respiratory symptoms and vitamin D3 levels showed various chronic pain symptoms prevalent in 
those below 30ng/mL.
conclusion: The study highlights a significant association between vitamin D3 levels and random respiratory 
symptoms. Patients with vitamin D3 levels above 30 ng/mL exhibited various respiratory symptoms, suggesting 
a potential correlation between vitamin D sufficiency/insufficiency and lung function.
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These manifestations can be diverse, potentially 
indicating various conditions that affect breathing and 
overall respiratory well-being. Common respiratory 
symptoms include coughing, shortness of breath 
(dyspnea), chest discomfort or pain, coughing up 
blood (hemoptysis), among others [2,3]. 
Respiratory symptoms are widespread and linked to 
unfavorable consequences. For instance, dyspnea, 
experienced by approximately a quarter to a third 
of adults, typically occurs during exertion and is 
correlated with increased disability and elevated 
mortality risk [4,5]. Chronic bronchitis (CB) affects 
between 5% to 25% of adults and is linked with 
declines in lung function, restrictions in physical 
activity, and exacerbations of chronic obstructive 
pulmonary disease (COPD) [6,7]. 
Wheezing affects between 5% to 16% of adults and is 
correlated with restrictions in physical activity [7,8]. 
The presence of respiratory symptoms frequently 
initiates an assessment for potential respiratory 
diseases [9]. As obtaining confirmation through 
pathology is invasive and not commonly accessible, 
respiratory diseases are often diagnosed using 
spirometry to identify airflow obstruction or restrictive 
patterns, collectively termed spirometric respiratory 
impairment [9,10]. 

Airflow obstruction encompasses conditions like 
asthma and COPD, whereas restrictive patterns 
involve diseases affecting the chest wall, respiratory 
muscles, pleura, or lung parenchyma [9]. Typically, 
the biologically active form of vitamin D is 1,25-
dihydroxyvitamin D3 [1,25(OH)2D3], primarily 
synthesized from precursors in the skin via the 
influence of ultraviolet B(UVB) radiation acting on 
7-dehydrocholesterol. Additionally, vitamin D can 
be obtained from dietary sources, including fortified 
dairy products and cereals, as well as oily fish and fish 
liver oils, albeit to a lesser extent [11]. 

However, studies have indicated that vitamin D 
deficiency affects approximately 30-50% of both 
children and adults across regions such as the United 
States, Canada, Europe, Australia, New Zealand, 
and Asia [12]. Reduced levels of 25-hydroxyvitamin 
D3 have been linked to a higher susceptibility to 
respiratory tract infections. 

While the exact mechanism remains unclear, vitamin 
D3 has been demonstrated to stimulate the production 
of antimicrobial peptides in immune cells [13]. 
Furthermore, active vitamin D3 (1,25(OH)D3) exerts 
extensive anti-inflammatory effects on the adaptive 

immune system by altering the balance of T helper 
cell populations, favoring a shift from a Th1/Th17-
response to a Th2/Treg-dominated response [14]. 
Vitamin D3 has demonstrated the ability to suppress 
the Th2-response in allergic bronchopulmonary 
aspergillosis. Therefore, it is evident that vitamin 
D3 influences both the adaptive and innate immune 
systems [13,15]. 
The majority of evidence regarding vitamin D3 and its 
effects on infections comes from in vitro experiments 
and retrospective observational studies. However, 
findings from randomized controlled trials (RCTs) 
investigating the impact of vitamin D3 on infections 
are inconclusive. Therefore, larger clinical trials 
are needed to provide more definitive conclusions 
on this matter [16]. This study aims to investigate 
the relationship between vitamin D3 levels and the 
severity of random respiratory symptoms.

2. Methodology and Materials
This was a retrospective cohort study conducted at 
the Department of Respiratory Medicine in Khulna 
Medical College and Hospital, Khulna, Bangladesh. 
A total of 122 patients with respiratory symptoms 
were enrolled and analyzed. Before collecting data, 
consent was obtained from every participant. Patients 
were categorized into the vitamin D insufficiency 
group (plasma 25-OH vitamin D <30 ng/mL) and the 
vitamin D3 sufficiency group (plasma 25-OH vitamin 
D ≥30 ng/mL).
Inclusion criteria:

Patients more than 15 years.•	

Both males and females.•	

Patients with random respiratory symptoms.•	

exclusion criteria:
Patients who did not have informed consent from •	
their parents, or guardians.
Patients with a history of hypersensitivity to •	
VD3.
Patients with pathologies in which VD3 •	
administration is contraindicated.

3. statistical Analysis 
All data were presented in a suitable table or graph 
according to their affinity. A description of each 
table and graph was given to understand them 
clearly. All statistical analysis was performed using 
the statistical package for social science (SPSS) 
program, and Windows. 
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4. Results
In this study, 122 patients were enrolled and analyzed 
into two groups, where the majority of participants 
had D3 levels below 30ng/mL (91.80%), and the 
rest of the 10(8.20%) patients were above 30ng/mL 
(Figure 1). The distribution of age groups according 
to their vitamin D3 levels is outlined in Table 1. 

Among those with levels below 30ng/mL, the majority 
(47.32%) fell within the 26-50 age range, followed 
by 41.96% above 50 and 10.71% aged under 15-25 
years. Conversely, in patients with D3 levels above 
30ng/mL, seven patients were aged under 15-25 years, 
20.00% were above 50 years, and only one patient 
was under 26-50. Gender distribution across different 

vitamin D3 levels is summarized in Table 2. Females 
dominated the below 30ng/mL category (61.61%) 
compared to males (38.39%), while in the above 
30ng/mL group, 80.00% were males and 20.00% were 
females. Residency distribution concerning vitamin 
D3 levels is illustrated in Table 3. 
Urban residents above 30ng/mL notably exceeded 
rural residents (67.86% vs. 32.14%). Conversely, in 
the below 30ng/mL category, rural residents were 
higher (80.00%) than urban residents (20.00%).Table 
4 exhibits the correlation between random respiratory 
symptoms and vitamin D3 levels. Among individuals 
with levels above 30ng/mL, low back pain was 
prevalent in 26.67%, extremities in 26.67%, and 
46.67% reported other chronic pain symptoms.

Figure 1. Vitamin D3 level status (N=122).
table 1. Age distribution based on vitamin D3 level.

Age range (in year)
Below 30ng/ml (N=112) Above 30ng/ml (N=10)
n % n %

15-25 12 10.71 7 70.00
26-50 53 47.32 1 10.00
Above 50 47 41.96 2 20.00

table 2. Gender distribution based on vitamin D3 level.

Gender
Below 30ng/ml (N=112) Above 30ng/ml (N=10)
n % n %

Male 43 38.39 8 80.00
Female 69 61.61 2 20.00

table 3. Residencydistribution based on vitamin D3 level.

Residency
Below 30ng/ml (N=112) Above 30ng/ml (N=10)
n % n %

Rural 36 32.14 8 80.00
Urban 76 67.86 2 20.00

table 4. Correlation between random respiratory symptoms with vitamin D3 level.

symptoms
Below 30ng/ml (N=112) Above 30ng/ml (N=10)
n % n %

Extremities 26 17.45 4 26.67
Low back pain 60 40.27 4 26.67
Other chronic pain 63 42.28 7 46.67
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5. Discussion
In this study, patients with vitamin D3 levels above 
30 ng/mL exhibited random respiratory symptoms. 
Additionally, Vitamin D levels correlated positively 
with lung function, as measured by FEV1. Further 
analysis of each CAT item based on vitamin D status 
revealed associations not only with respiratory 
symptoms, such as the amount of phlegm, chest 
tightness, and breathlessness when walking upstairs, 
but also with non-respiratory symptoms, suggesting 
that differences in vitamin D3 levels might reflect the 
overall poor health status of COPD patients [17]. 
Our findings demonstrated an association between 
vitamin D3 sufficiency/insufficiency and random 
respiratory symptoms. Interestingly, Burkes et al. 
demonstrated a link between vitamin D levels and 
respiratory symptoms in middle-aged COPD patients 
[18]. This disparity could be explained by variations 
in D3 levels among patients aged 15-25 years, 26-50 
years, and above 50 years. The Burkes study primarily 
included middle-aged patients, while the majority of 
our study’s participants were under 15-25 years old. 

Thus, we hypothesized that the association between 
vitamin D3 levels and respiratory symptoms might 
be more pronounced relative to COPD severity rather 
than age itself. Regarding vitamin D3 levels below 
30ng/mL, our study revealed a female predominance, 
while patients with levels above 30ng/mL showed a 
male predominance. Young’s study reported that over 
90% of their participants with levels above 30ng/mL 
were male [17]. 

Besides respiratory symptoms, non-respiratory  
symptoms were significantly more prevalent in 
patients with vitamin D insufficiency/deficiency 
compared to those with sufficiency. However, due 
to the cross-sectional nature of the study, causality 
between vitamin D and these symptoms cannot be 
determined conclusively, though lower vitamin D3 
levels may contribute to respiratory impairment [19]. 

Vitamin D exhibits antibacterial and antiviral effects, 
with various studies suggesting a clinical association 
between vitamin D insufficiency and respiratory 
infections. For instance, a Finnish study on 800 healthy 
men found that those with 25-OH vitamin D levels <40 
mol/L had significantly more days of absence from 
duty due to respiratory infections [20]. Furthermore, 
vitamin D has diverse immunomodulatory effects [21-
24], and dysregulated immune responses associated 
with vitamin D3 insufficiency/sufficiency can lead to 
chronic inflammation and worsen clinical symptoms. 

In our current study, we observed that among patients 
with vitamin D3 levels above 30ng/mL, respiratory 
symptoms such as extremity and low back pain 
were reported by 26.67% of participants, while 
46.67% experienced other chronic pain. Conversely, 
patients with D3 levels below 30ng/mL reported a 
higher prevalence of low back pain. 
Limited literature is available on the relationship 
between vitamin D3 insufficiency/sufficiency and 
random respiratory symptoms. Limitations of the 
study:Limitations of the study include its retrospective 
design, which may introduce selection bias and 
hinder the establishment of causal relationships. 
Additionally, the study’s focus on random respiratory 
symptoms without specific diagnostic criteria for 
respiratory diseases may lead to variability in symptom 
interpretation and diagnosis. 

Finally, the cross-sectional nature of the study 
prevents establishing temporality and causality 
between vitamin D3 levels and respiratory 
symptoms accurately.

6. conclusion
In conclusion, our study highlights a significant 
association between vitamin D3 levels and random 
respiratory symptoms among patients in Khulna, 
Bangladesh. Patients with vitamin D3 levels below 
30 ng/mL exhibited various respiratory symptoms, 
suggesting a potential correlation between vitamin 
D sufficiency/insufficiency and lung function. While 
causality cannot be definitively determined due to 
the study’s cross-sectional nature, lower vitamin 
D3 levels may contribute to respiratory impairment 
and exacerbate clinical symptoms. Further research, 
including more extensive clinical trials, is warranted to 
elucidate the mechanisms underlying this relationship 
and inform potential interventions.
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