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Abstract 
The present study investigated the associations between serum vitamin D levels and carotid intima-media thickness (CIMT), carotid plaque, and atherosclerosis in 71 Korean adults. CIMT and the presence of carotid plaque were assessed with a high-resolution B-mode ultrasound system, and carotid atherosclerosis was defined as a mean CIMT value > 0.9 mm or the presence of carotid plaque. A vitamin D deficiency was associated with the presence of carotid plaque (adjusted odds ratio [aOR]: 9.25, 95% confidence interval [CI]: 1.52–56.3; P = 0.016). As serum vitamin D levels increased, the presence of high-risk carotid plaque decreased (aOR: 0.84, 95% CI: 0.72–0.99; P = 0.039). Serum vitamin D levels was negatively associated with carotid atherosclerosis (aOR: 0.86, 95% CI: 0.76–0.97; P = 0.018). Further studies are needed to investigate whether vitamin D supplementation would be effective for the prevention of atherosclerosis and cardiovascular disease

Tables 
Table1 Odds ratios and 95% confidence intervals for markers of carotid atherosclerosis by vitamin D status. 


	
	Non-deficient
	
	Deficient

	
	
	
	Unadjusted
	Model 1
	Model 2
	Model 3

	Increased CIMT
	1
	0.89 (0.25–3.15)
	1.49 (0.34–6.39)
	1.21 (0.19–7.65)
	1.38 (0.19–9.58)

	Presence of carotid plaque
	1
	2.16 (0.75–6.16)
	4.94 (1.28–19.0)
	8.22 (1.50–45.0)
	9.25 (1.52–56.3)

	Carotid plaque risk
	
	
	
	
	

	Intermediate
	1
	2.10 (0.36–11.9)
	3.30 (0.49–22.2)
	2.32 (0.34–15.7)
	1.98 (0.23–17.0)

	High
	1
	2.18 (0.66–7.13)
	6.32 (1.30–30.8)
	7.34 (1.32–40.6)
	6.79 (1.19–38.7)

	Carotid atherosclerosis
	1
	1.00 (0.39–2.60)
	1.45 (0.48–4.36)
	2.66 (0.68–10.3)
	2.37 (0.58–9.65)


Values are expressed as odds ratios (95% confidence intervals). Results in bold indicate statistical significance at P < 0.05. Vitamin D deficiency was defined as serum 25-hydroxyvitamin D level < 20 ng/mL. Model 1: adjusted for age and sex; Model 2: adjusted for Model 1 + smoking, alcohol consumption, body mass index, eGFR levels, and seasonal variation of vitamin D levels; Model 3: adjusted for Model 2 + past history of diabetes, hypertension, and dyslipidemia. CIMT carotid intima-media thickness.

Table2 Odds ratios and 95% confidence intervals for markers of carotid atherosclerosis by vitamin D levels.

	
	Unadjusted
	Model 1
	Model 2
	Model 3

	Increased CIMT
	1.00 (0.91–1.10)
	0.95 (0.85–1.06)
	0.94 (0.82–1.07)
	0.93 (0.81–1.06)

	Carotid plaque
	0.96 (0.89–1.04)
	0.92 (0.83–1.00)
	0.91 (0.82–1.01)
	0.91 (0.82–1.02)

	Carotid plaque risk
	
	
	
	

	Intermediate
	0.96 (0.85–1.09)
	0.94 (0.81–1.07)
	0.95 (0.83–1.08)
	0.94 (0.80–1.09)

	High
	0.97 (0.89–1.05)
	0.90 (0.80–1.00)
	0.89 (0.79–1.00)
	0.84 (0.72–0.99)

	Carotid atherosclerosis
	0.96 (0.90–1.04)
	0.92 (0.84–0.99)
	0.87 (0.77–0.97)
	0.86 (0.76–0.97)


Values are expressed as odds ratios (95% confidence intervals). Results in bold indicate statistical significance at P < 0.05. Model 1: adjusted for age and sex; Model 2: adjusted for Model 1 + smoking, alcohol consumption, body mass index, eGFR levels, and seasonal variation of vitamin D levels; Model 3: adjusted for Model 2 + past history of diabetes, hypertension, and dyslipidemia. CIMT carotid intima-media thickness.
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    S erum V itamin D  L evel   is   N egatively  A ssociated  with  C arotid  A therosclerosis  in Korean  A dults   Yeon - Kyeong Choi ,  MD ,  Ha - Na Kim ,  MD,  PhD   Department of Family Medicine,  St. Vincent’s Hospital,  College of Medicine, The Catholic University of Korea,   Republic of Korea     Abstract     The present study investigated the associations between serum v itamin D levels and carotid intima - media thickness (CIMT), carotid  plaque, and atherosclerosis in 71 Korean adults. CIMT and the presence of carotid plaque were assessed with a high - resolution B - mode ultrasound system, and carotid atherosclerosis was defin ed as a mean CIMT value > 0.9 mm or the presence of carotid plaque.  A vitamin D deficiency was associated with the presence of carotid plaque (adjusted odds ratio [aOR]: 9.25, 95% confidence  interval [CI]: 1.52 – 56.3; P = 0.016). As serum vitamin D levels i ncreased, the presence of high - risk carotid plaque decreased (aOR:  0.84, 95% CI: 0.72 – 0.99; P = 0.039). Serum vitamin D levels was negatively associated with carotid atherosclerosis (aOR: 0.86, 95%  CI: 0.76 – 0.97; P = 0.018). Further studies are needed to i nvestigate whether vitamin D supplementation would be effective for the  prevention of atherosclero sis and cardiovascular disease     Tables     Table1  Odds ratios and 95% confidence intervals for markers of carot id atherosclerosis by vitamin   D status.      

 N on - deficient   D eficient  

   Unadjusted  Model 1  Model 2  Model 3  

Increased CIMT  1  0.89 (0.25 – 3.15)  1. 49  (0 . 34 – 6.39)  1. 21   (0. 19 – 7. 65 )  1. 38   (0. 19 – 9 . 58 )  

Presence of carotid plaque  1  2.16 (0.75 – 6.16)  4.94 (1.28 – 19.0)  8.22   (1. 50 – 45 . 0 )  9.25   (1. 52 – 56.3 )  

Carotid   plaque risk       

I ntermediate  1  2.10 (0.36 – 11.9)  3.30 (0.49 – 22.2)  2. 32   (0. 34 – 1 5 . 7 )  1. 98   (0.2 3 – 1 7 . 0 )  

H igh  1  2.18 (0.66 – 7.13)  6.32 (1.30 – 30.8)  7.34   ( 1.32 – 40 . 6 )  6.79   ( 1 .1 9 – 38.7 )  

Carotid atherosclerosis  1  1.00 (0.39 – 2.60)  1.45 (0.48 – 4.36)  2. 66   (0.6 8 – 10 . 3 )  2.37   (0.5 8 – 9.65 )  

Values are expressed as odds ratio s   (95% confidence interval s ). Results in bold indicate statistical significance  at  P   < 0.05.   Vitamin D deficiency  was   defined as serum 25 - hydroxyvitamin D  level < 20 ng/mL.   Model 1:  adjusted for  age and sex ;   Model 2:  adjusted for  Model 1 + smoking, alcohol consumption,  b ody mass index ,  eGFR levels, and seasonal variation of vitamin D  levels ;   Model 3:  adjusted for  Model 2 + past history of diabetes, hypertension,  and  dyslipidemia.   CIMT   carotid intima - media   thickness.     Table 2   Odds ratios and 95% confidence intervals for markers of carotid atherosclerosis by vitamin D  levels.    

 Unadjusted  Model   1  Model 2  Model 3  

Increased CIMT  1.00 (0.91 – 1.10)  0.95 (0.85 – 1.06)  0.9 4   (0.8 2 – 1.0 7 )  0.9 3   (0. 8 1 – 1.0 6 )  

Carotid  plaque  0.96 (0.89 – 1.04)  0.92 (0.83 – 1.00)  0.9 1   (0.82 – 1.0 1 )  0.91 (0.82 – 1.0 2 )  

Carotid   plaque risk      

I ntermediate  0.96 (0.85 – 1.09)  0.94 (0.81 – 1.07)  0.9 5   (0.8 3 – 1.0 8 )  0.9 4   (0.8 0 – 1.0 9 )  

H igh  0.97 (0.89 – 1.05)  0.90 (0.80 – 1.00)  0.8 9   (0.7 9 – 1.00 )  0.8 4   (0.7 2 – 0.99 )  

Carotid atherosclerosis  0.96 (0.90 – 1.04)  0.9 2   (0.84 – 0.99)  0. 87   (0. 77 – 0.9 7 )  0. 86   (0. 76 – 0.9 7 )  

Values are expressed as odds ratio s   (95% confidence interval s ). Results in bold indicate statistical significance  at  P   < 0.05 . Model 1:  adjusted for  age and sex ;   Model 2:  adjusted for  Model 1  + smoking, alcohol consumption,  b ody mass index ,  eGFR levels, and seasonal variation of vitamin D levels ;   Model 3:  adjusted for  Model 2 + past history of diabetes, hypertension,  and  dyslipidemia.   CIMT   carotid intima - media thi ckness .            

