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Abstract
Background: Earlier studies have suggested that Sunlight and vitamin D are related to cardiovascular disease 
(CVD), but the link between sunlight exposure and risk factors for CVD has not been adequately investigated. 
Dyslipidaemia is a major risk factor for CVD we aim to investigate whether sunlight exposure has an effect on 
dyslipidemia patients’ serum lipid profile and vitamin D.

Methods: This study was carried out in apparently healthy Indian adults of both sexes, aged above 18 years 
and dyslipidemia patients’ from Swamy Vivekananda Medical College Hospital (SVMCH). Normal control group 
(healthy subjects) (n30), Dull sunlight exposure group dyslipidemia patients N30, and bright sunlight exposure 
group dyslipidemia patients n30, Oral supplement of Vitamin D group (n30), Obese dyslipidemia patients group 
(n30) before and after sunlight exposure, after overnight fasting peripheral venous blood samples were collected, 
and the serum was stored in -80 oC fridge. Serum levels of 25(OH) D (25- hydroxy vitamin D3) and lipid levels 
were analyzed by routine lab method using an Autoanalyzer.

Results: We compare the bright and dull sunlight exposure dyslipidemia patients and obese groups; a significant 
elevation was seen in 25-(OH) D concentrations in the bright sunlight exposure group (P < 0.01), and the lipid 
profiles TGs, TCs, LDL-C, and VLDL-C were significantly decreased (P < 0.05). The HDL-C level significantly 
increased when compared to the dull sunlight exposure group. There was no significant change in serum Vitamin 
D and lipid profile level of the oral supplement vitamin D group compared with the bright sunlight exposure group. 

Conclusion: Our study reveals that bright sunlight exposure is beneficial and linked with the improvement of 
Vitamin D and lipid profile of dyslipidemia. In comparison orally supplemented Vitamin D had an adverse effect 
on lipid profile.

Introduction
Cardiovascular disease (CVD) and cerebrovascular diseases 
are the leading cause of mortality in the world. (Go et al., 2013; 
Yang et al., 2012). Dyslipidemia is a primary and prominent 
risk factor for CVD and cerebrovascular diseases (Yusuf et al., 
2004). The early abnormalities of lipids, and lipoproteins are 
independent predictors of Coronary artery diseases (CAD) and 
CVD (Gordon et al., 1989; Sarwar et al., 2007; Bansal et al., 
2007).

Depending on the weather, cardiovascular health varies 
(Wang et al., 2016) various environmental factors can 
efficiently increase the risk for hypertension dyslipidemia, 
metabolic syndrome, and other diseases (Subramaniam, 2007; 
Halonen et al., 2011). The potential link between temperature 
variations and serum lipid profile has rarely been investigated 
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(Yamamoto et al., 2003; Neild et al., 1994), particularly 
seasonal temperature variation and sunlight exposure have not 
been investigated adequately. 

An earlier study reported that sunlight exposure and Vitamin D 
are related to CVD (Wortsman et al., 2000; Dobnig et al., 2008). 
However, the link between sunlight and the risk factors is not 
adequately investigated. Decreased serum Vitamin D level 
because of increased triglyceride (TG) (Martini et al., 2006; 
Polkowska et al., 2015) further, decreased Vitamin D levels 
induces CVD (Giovannucci et al., 2008; Wang et al., 2008), 
hypertension, organ cancer (Lappe et al., 2007), metabolic 
syndrome, (Jorde & Grimnes, 2011), and altered lipid levels 
(Rusconi et al., 2015) and cholesterol (Cutillas-Marco et al., 
2013). 
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Increased serum vitamin D levels and increased HDL-C are 
associated with decreased risk of CVD (Wang et al., 2008). 
Vitamin D supplementation in children decreased triglyceride 
and elevated HDL-C (Hirschler et al., 2014). Ultraviolet (UV) 
exposure reduces weight gain obesity and metabolic syndrome 
(Geldenhuys et al., 2014). The investigation of sunlight 
exposure on lipids is inadequate Hence the aim of this study 
was to investigate the link between sunlight exposure and 
dyslipidemia. 

Methods and Materials
Ethics Statement 
The Study protocol was approved by the Institutional Ethics 
Committee of the Swamy Vivekananda Medical College 
Hospital and Research Institute {Ref No: SVMCHRI /
IEC/2023/009) for ethical considerations written informed 
consent, was obtained from all patients and all subjects 
enrolled in the study.

Study Settings
The study was conducted on outpatients at Swamy Vivekananda 
Medical College Hospital and Research Institute (SVMCH-
RI), TN, India. 

Age Group
Subjects are more than 18 years of both sex.

Sample Size Human Subjects 
Normal Control group N30, dull sunlight exposure group 
Dyslipidemia patients (outpatients) N30, bright sunlight 
exposure group Dyslipidemia patients (outpatients) N30. 

Exclusion Criteria
Alcoholic, smoking, chronic diseases. 

Inclusion Criteria
Non-alcoholic and non-smoking and no chronic diseases 
subjects were allowed.

Sunlight Exposure
Normal walking in bright sunlight daily for one hour, in the 
Morning 8.30-9.30 AM or 4-5 PM daily for one hour for 45 
days, and dull sunlight exposure group were: walking daily one 
hour 5-30 to 6.30 AM or 6.30 PM to &.7.30 PM Dyslipidemia 
patients N30, (outpatients) for 45= 60 days.

Blood Sample Collection
For ethical considerations written informed consent was 
obtained from all dyslipidemia patients and all subjects enrolled 
in the study, based on more than minimal risk ethical guidelines. 
For the normal subject and dyslipidemia patients before and 
after sunlight exposure blood samples were collected from the 
antecubital vein after overnight fasting (Minimum 8 hours) in 
all the groups and stored immediately in an -80oC fridge.

Methods
Study Parameter
The entire fasting Lipid profile Triglycerides (TG), low-
density lipoprotein cholesterol (LDL-C), Very low-density 

Lipoprotein VLDLC and High-density Lipoprotein cholesterol 
(HDL–C), and Total cholesterol (TC) were analyzed using an 
autoanalyzer VITROS 5,1 FS (Ortho-Clinical Diagnostics, NY, 
USA) whereas in all the study groups 25(OH)D levels were 
measured using VITROS ECI (Ortho-Clinical Diagnostics, 
NY, USA).

Result 
Association between sunlight exposure and Vitamin D 
Levels dyslipidemia patients
Subjects were divided into four groups, each group (n30) 
namely, the Vitamin D Normal control group, the dyslipidemia 
group, the dyslipidemia dull sunlight exposure group, and the 
dyslipidemia bright sunlight exposure group The dyslipidemia 
patient’s Vitamin D levels significantly (P< 0.01) reduced 
compared to the normal control group and dull sunlight 
exposure group. However, compared with, the bright sunlight 
exposure group a significant (P< 0.01) increase in Vitamin D 
levels was observed (Table 1; Fig 1).

Table 1 : Association between sunlight exposure and Vitamin 
D Levels in dyslipidemia patients  

Figure 1 : Effects of sunlight exposure on Vitamin D Level of 
dyslipidemia patients 

Association between sunlight exposure and Dyslipidemia
Sunlight exposure is associated with lipid profile (Patwardhan 
et al., 2015); the dyslipidemia group significantly (P<0.05) 
elevated TC, TG, LDL-C, and VLDL-C, and the HDL-C level 
was significantly (P<0.05) lower when compared to the normal 
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control group. 

In the bright sunlight exposure group (n30), the TC, TG, LDL-C, and VLDL-C levels significantly (P<0.05) decreased and 
HDL-C levels significantly (P<0.05) increased, compared to dyslipidemia and dull sunlight exposure. It indicates bright sunlight 
exposure has a significant effect on lipid profile (Table 2, Fig 2).

Table 2: Associated between sunlight Exposure and dyslipidemia patients lipid profile  

Figure 2 : Effects of sunlight exposure on the lipid profile of dyslipidemia patients 

Comparison between oral intake of Vit D and sunlight exposure on dyslipidemia
The oral intakes of Vitamin D dyslipidemia group (n30) TC, TG, and LDL-C levels slightly decreased and HDL-C and Vitamin D 
slightly increased but did not reach statistical significance. But bright sunlight exposure statistically significantly (P<0.05) lowers 
the TC, TG, and LDL-C levels and increases the HDL-C and Vitamin D, indicating bright sunlight exposure has a better effect 
on lipid profile compared to oral intake of Vitamin D (Table 3 and 4, Fig 3 and 4).
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Table 3 : Association between sunlight exposure and Vitamin D Levels in dyslipidemia patients and with oral Vit D suppliment 

Table 4 : Comparison between oral suppliment of Vit D and sunlight exposure on dyslipidemia patients lipid profile

Figure 3 : Comparison between oral suppliment of Vit D and sunlight exposure on dyslipidemia patients Vitamin D level
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Figure 4 : Comparison between oral suppliment of Vit D and 
sunlight exposure on dyslipidemia lipid profile

Association between sunlight exposures and obese 
dyslipidemia patients
In the obese person with dyslipidemia group (n 30) the TC, 
TG, and LDL-C levels significantly P<0.05 increased and 
HDL-C and vitamin D levels were decreased compared to 
normal control. But obese dyslipidemia patients bright sunlight 
exposure statistically significantly (P<0.05) lowers the TC, 
TG, and LDL-C levels and increases the HDL-C and Vitamin 
D levels indicating bright sunlight exposure has a beneficial 
effect on an obese person’s lipid profile (Table 5 and 6, Fig 5 
and 6).

Table 5 : Association between sunlight exposures and Vitamin 
D Levels in obese dyslipidemia patients

Table 6 : Association between sunlight exposures and Obese dyslipidemia patients lipid profile
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Figure 5 : Association between sunlight exposures and Obese 
dyslipidemia patients vitamin D level

Figure 6 : Association between sunlight exposures and Obese 
dyslipidemia patients lipid profile

Statistical Analysis
The statistical analysis was completed using SPSS versions 
24 and 25 (IBM Corp., Armonk, NY, USA). To estimate the 
association between the serum vitamin D level and the lipid 
profile we used Student’s t-test and simple linear regression 
analysis. The Statistical significance (P < 0.05).

Discussion 
Vitamin D deficiency is a common health problem for humans 
but is often untreated and unrecognized. Recently, it has been 
proposed that Sunlight Vitamin D plays an important role in 
many organ functions including cardiovascular (CVS) health 
(Stöcklin & Eggersdorfer, 2013). Vitamin D deficiency was 
associated with highly significant increases in the prevalence 
of hypertension, CVD (Bouillon, 2019), hyperlipidemia, and 
diabetes, further Vitamin D is essential for maintaining lipid 
levels and a normal HDL-C, it prevents the blockage of blood 
vessels and sedimentation of LDL (Kim & Jeong, 2019). In our 
study, we observed that there is a relationship between vitamin 
D synthesis levels and bright and dull sunlight exposure. Our 
study result showed that bright sunlight exposure has increased 
vitamin D significantly compared to dull sunlight exposure. 
A similar result was found in an earlier study by sunlight 
significantly enhancing serum vitamin D levels (Patwardhan 
et al., 2017). Further, the present study’s result indicated a 
significant link between sunlight exposure and fasting serum 
lipids levels in dyslipidemia patients. Our finding showed 
after bright sunlight exposure, the TGs, LDL-C, VLDL-C, and 
TCs significantly decreased, and the HDL-C level increased 

significantly similar results were also observed in the 
relationship between serum 25-hydroxy-vitamin D [25(OH)D] 
and lipid profile in the different age groups (Kelishadi et al., 
2014). An earlier study has revealed that in both sexes Vitamin 
D has positively correlated with HDL-C (Kazlauskaite et al., 
2010) however, in our study dull sunlight exposure has no 
significant effect on lipid profile similar result was found in 
an earlier study (Patwardhan et al., 2015), Oppositely inclined 
higher sunlight exposure 2 hours per day, serum 25(OH) D 
level was negatively linked with HDL-C (Patwardhan et al., 
2015).

In our study, we found that oral vitamin D supplementation 
has no significant effect on lipid levels. (Fig: Table :) Similarly, 
Schwetz V et al. also showed that vitamin D supplementation 
has no significant effect on lipid levels. Further, Wang et al. 
(2012) also proposed that vitamin D supplementation did not 
alter the TC, TG, or HDL-C levels.

Sunlight has both ultraviolet (UV) A and B, in this UVB 
radiation could trigger Vitamin D synthesis in the skin through 
a photosynthetic reaction (Kuan et al., 2013). Vitamin D 
production mainly depends on the number of UVB photons 
that pierce the skin. However, overexposure to UVB causes 
sunburn. UVB increases the production of Vitamin D2 from 
the lipid bilayer and is released into the extracellular fluid. 
Further, it could alter the membrane permeability to open the 
pores to permit the entrance and exit of ions including calcium 
(Holick, 2003; Holick et al., 2007; Tian et al., 1993) 

When human skin is exposed to bright sunlight the 
7-dehydrocholesterol to pre-vitamin D3 (Holick et al., 1981). 
It absorbs sunlight UVB and isomerizes into tachysterol 
and lumisterol (Holick, 1994) these product has an effect on 
calcium metabolism. Vitamin D regulates calcium metabolism 
which could increase the absorption of calcium ion from the 
intestine which reduces intestinal fatty acid absorption (Wang 
et al, 2016) which in turn reduce the cholesterol level. Further, 
increasing the calcium ion induces the conversion of cholesterol 
into bile acids in the liver which reduces the cholesterol level 
(Vaskonen et al., 2007).

Whenever the Vitamin D level increases the Parathyroid 
hormone (PTH) level decreases (Morley et al., 2006) which 
could increase the lipolysis activity and peripheral removal it 
can reduce the TG level, Vitamin D can reduce TG synthesis, 
affect lipoprotein metabolism and reduce secretion in the Liver, 
further, it could enhance the very low-density lipoprotein 
(VLDL-C) receptor expression. 

Various other mechanisms are suggested to explain the role 
of Vitamin D on lipid metabolism, Vitamin D metabolites 
inhibited lanosterol 14a demethylase and HMG CoA reductase 
enzyme activity in various cell lines studied the two enzymes 
have a major role in cholesterol synthesis (Gupta et al., 1989). 

Therefore, an increased vitamin D level via sunlight exposure 
prompts a decrease in TGs, TCs, and VLDL-C levels and 
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enhances the HDL-C levels (Dziedzic et al., 2016; Asbaghi 
et al., 2019). Our study showed that bright sunlight exposure 
could influence the lipid profile it may be via vitamin D 
therefore, it has significant effects on dyslipidemia and low 
vitamin D could increase the progression of metabolic diseases 
like fatty liver (Lee et al., 2017). For this reason, Vitamin D is 
a marker for lipid profile. Adequate exposure to sunlight is an 
effective remedy for dyslipidemia.

Conclusion 
The results of the present study indicated the relationship 
between bright sunlight exposure and the lipid profile, and 
vitamin D of dyslipidemia patients. In the past decades, 
dyslipidemia has been one of the major risk factors for CVD, 
and there has been an increasing interest in the prevention of 
these diseases. As suggested by our study findings, sufficient 
exposure to bright sunlight enhances the vitamin D level, 
and within an appropriate range of Vitamin D has an inverse 
relation with dyslipidemia. Further, it is able to understand the 
effectiveness of lifestyle modification on dyslipidemia.
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