
Vitamin D Status 

in Thai Patients with 

Cardio-Metabolic Disorders 
From a cross- sectional study 

to further research on vitamin D 
 

Sutin Sriussadaporn, M.D. 

Nipith Charoenngam, M.D. 

Division of Endocrinology and Metabolism 

Department of Medicine, Faculty of Medicine Siriraj Hospital 
 



• Vitamin D has major roles in calcium and bone 

metabolism and also functions of other body systems.  

• Consequences of vitamin D deficiency 

• Musculoskeletal diseases  

• Rickets/osteomalacia, growth retardation  

• Osteoporosis 

• Non-musculoskeletal diseases  

• Autoimmune diseases 

• Cancers 

• Neuropsychiatric disorders 

• Cardio-metabolic diseases: type 2 DM, HT, DLP 

CVD, CHF, metabolic syndrome, and CKD 

Vitamin D and health status 

Matthias Wacker and Michael F. Holick. Sunlight and Vitamin D. Dermato-Endocrinology 2013;5:1, 51-108. 



VITAMIN D DEFICIENCY AND HEALTH STATUS 
CAUSES AND CONSEQUENCES 

Matthias Wacker and Michael F. Holick. Sunlight and Vitamin D. Dermato-Endocrinology 2013;5:1, 51-108. 



Authors Year 
Sample 

size 

Populations  

in study 

Prevalence of 

inadequate 

vitamin D status 

Cut-

point 

(ng/mL) 

Chailurkit et al. 2011 2,641 Thai population  34.2-64.6% < 30 

Chailurkit et al. 2011 446 
Thai elderly 

 women 
54.0% < 30 

Kruavit et al. 2012 93 
Thai nursing home 

residents 
61.3% < 28 

Nimitphong et al. 2013 1,449 Male subjects 13.9% < 20 

    541 Female subjects 43.1%   

Soontrapa et al. 2015 66 Rural elderly males 13.6% < 40 

    100 Urban elderly males 48.0%   

Vitamin D insufficiency in Thai populations 
No studies defined whether the participants had CMDs and vit. D sup 





Prevalence of inadequate vitamin D status in ambulatory Thai 
patients with cardiometabolic disorders who had and had no 
vitamin D supplementation 

Charoenngam N and Sriussadaporn S. 
J Med Assoc Thai 2018; 101:739-52. 



Charoenngam N and Sriussadaporn S. 
J Med Assoc Thai 2018; 101:739-52. 

Ambulatory Thai patients with cardiometabolic disorders who 
had no vitamin D suppl. had higher prevalence of inadequate 
vitamin D status than those who had vitamin D suppl.  
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Serum vitamin D levels and prevalence of inadequate vitamin D 
status in ambulatory Thai patients with cardio-metabolic 
disorders who had and had no vitamin D supplementation 

p <0.05 

p <0.05 

Of the 444 cases, there were 94 cases or 21 % had D suppl. and 350 cases or 79% had no D suppll.  Patients with CMDs 

who had no D suppl. had higher prevalence of inadequate vitamin D status than those who had D suppl. This finding 

suggests that studying without data on D suppl. of the participants can lead to the underestimation of the prevalence of 

inadequate vitamin D status. 



Vitamin D status in 350 patients with cardiometabolic disorders 
that did not receive vitamin D supplementation stratified by 
specific disorders 



Authors Year Sample 

size 

Populations  

in study 

Prevalence of 

inadequate 

vitamin D status 

Cut-

point 

(ng/mL) 

Chailurkit et al. 2011 2,641 Thai population  34.2-43.8% < 30 

Chailurkit et al. 2011 446 Thai elderly 

women 

54.0% < 30 

Kruavit et al. 2012 93 Thai nursing home 

residents 

61.3% < 28 

Nimitphong et al. 2013 1,449 Male subjects 13.9% < 20 

    541 Female subjects 43.1%   

Soontrapa et al. 2015 66 Rural elderly males 13.6% < 40 

    100 Urban elderly males 48.0%   

Charoenngam and 

Sriussadaporn 

2017 350 CMDs patients without 

vit. D supplement 

74.94% 

33.42% 

< 30 

<20 

Prevalence of vitamin D insuff. and deficiency in CMDs patients 

were higher than those reported in previous studies which did not 

clearly define whether the subjects had CMDs and vit D sup. or not. 
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Female patients had higher prevalence of vitamin D insuff. and deficiency 

than male patients both in elderly aged >60 years and non-elderly. 

Factors   Male Female P-value 

All subjects Serum 25-OHD levels (ng/mL) 28.92 ± 11.54 23.16 ± 8.42 <0.001* 

Younger subjects  Serum 25-OHD levels (ng/mL) 26.00 ± 8.87 21.44 ± 8.20 0.003* 

Elderly subjects  Serum 25-OHD levels (ng/mL) 30.38 ± 12.46 24.26 ± 8.40 <0.001* 



Vitamin D status in 350 CMDs patients without vitamin 

D suppl. stratified by specific metabolic disorders 

Patients with HT had higher prevalence of severe vitamin D deficiency defined by serum 
25-OHD <10 ng/mL than those with no HT. 
And also Patients with coronary artery disease had higher prevalence of severe vitamin 
D deficiency defined by serum 25-OHD <10 ng/mL than those with no coronary artery 
disease. 



Patients with coexisting T2DM, HT, DLP and CAD had higher 

prevalence of severe vitamin D deficiency defined by serum 25-

OHD <10 ng/mL than those with other combinations of CMDs. 



Skin color and photobiosynthesis of vitamin D 

•Dark skin color is the barrier of sunlight UVB for skin 

photobiosynthesis of vitamin D. 

•Ethnic black population has higher prevalence of vitamin 

D deficiency. 



• The skin color and vitamin D status in Thai CMDs patients is related to the 

daily sunlight exposure time. 

• Patients with darker skin color had higher serum 25-OHD levels and lower 

prevalence of vitamin D insufficiency and deficiency than those with lighter 

skin color. 

• Patients with higher daily sunlight exposure time had higher serum 25-OHD 

levels and lower prevalence of vitamin D insufficiency and deficiency than 

those with lighter skin color. 

Relationships among skin color, vitamin D status and 
sunlight exposure time in patients with no vit. D suppl. 



1 – 20: Light brown 

21 – 24: Medium brown 

> 25: Dark brown 

Von Luschan Chromatic Skin Scale 



• Daily sunlight exposure time had a significant correlation 

with serum 25OHD and skin color score.  

• Serum 25OHD had a significant correlation with skin color 

score.  

Relationships among skin color, vitamin D status and 
sunlight exposure time in patients with no vit. D suppl. 
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 * denotes statistically significant difference between 
groups (p =0.023) 

Vitamin D status in patients with  
eGFR ≥60 and 30 -<60 mL/min/1.73m2 

Nipith Charoenngam and Sutin Sriussadaporn.  
Submitted for publication 

Prevalence of vitamin D status in mild to moderate CKD 

in Thai CMD patients with no vitamin D supplement 

Rationale: 

• Prevalence of vitamin D def. is 

high in advanced CKD stage 4-5. 

• Data on the prevalence of vitamin 

D status in patients with mild to 

moderate CKD are limited. 

Results 

• Patients with stage 3-4 CKD 

(eGFR30-60 mL/min/1.73 m2) had 

higher prevalence of severe 

vitamin D deficiency than those 

with mild kidney impairment or 

stage 1-2 CKD (eGFR>60 

mL/min/1.73 m2)  

 



• Prevalence of vitamin D insufficiency (70.3%) and 

deficiency (28.%) are high in CMDs and comparable 

to or higher than those previously reported in Thai 

general population  (64.6%/14.3%) in whom the 

presence of CMDs in the subjects was not specifically 

defined. 

• The prevalence are comparable to those in other 

countries in the similar latitudes such as India (>70%) 

and Singapore (68%/14%) in where sunlight is 

abundant all year. 

Vitamin D status in Thai patients with 

Cardiometabolic disorders 
Summary 



• The prevalence are higher in patients with 

combination of multiple CMDs especially combination 

of DM, HT and CAD with or without DLP. 

• The prevalence are higher in women than men. 

• The prevalence are higher in non-elderly (age <60 

years) than elderly (age >60 years) 

• The prevalence are higher in patients with moderate 

kidney impairment or stage 3-4 CKD (eGFR<60 

mL/min/1.73 m2) than those with mild kidney 

impairment or stage 1-2 CKD (eGFR>60 mL/min/1.73 

m2)  

Vitamin D status in Thai patients with 

Cardiometabolic disorders 
Summary 



• The skin color, serum vitamin D level and vitamin D status 

in Thai CMDs patients are significanly related to the daily 

sunlight exposure time. 

• Adequate sunlight exposure is useful in maintaining 

adequate vitamin D status. 

• The longer sunlight exposure time, higher serum 25-OHD 

levels and lower prevalence of vitamin D insufficiency and 

deficiency in patients with darker skin color suggest that 

darker skin color in Thai patients is the marker of 

adequate skin vitamin D synthesis not the barrier of skin 

vitamin D synthesis as shown in ethnic black populations. 

Vitamin D status in Thai patients with 

Cardiometabolic disorders 
Summary 



Clinical observations leading to research questions 

• A number of patients still have low serum 25-OHD 

levels that do not increase despite taking 

adequate vitamin D supplementation. 

• A number of patients have high serum 25-OHD 

despite low sunlight exposure and no vitamin D 

supplement. 

Vitamin D status in Thai CMD patients 
From clinical data to further studies 



Research questions: What is or are the explanations?  

• Stability and consistency of the amount of vitamin D in the 

vitamin D supplements available in Thailand. 

• Vitamin D absorption and metabolism 

• Effects of dietary fat on vitamin D absorption 

• Role of gut microbiota 

• Role of vitamin D binding protein 

Actions  

• Dr. Nipith Chareonngam, the Prince Mahidol Award Youth 

Scholar is working on these issues with Prof. Michael 

Holick at The Boston University and will present his 

research works in the next session.  

 

Vitamin D status in Thai CMD patients 
From clinical data to further studies 



Effects of pollutions on vitamin D  

Particulate matter 2.5 micron (PM2.5) 

Current hot issues on health care policies  
and more research on vitamin D in Thailand 

More liberation of medical use of 

cannabis in Thailand in 2019 



Effects of environmental pollutants on 

skin vitamin D synthesis 

MP 2.5 

Air Pollutants PM 2.5 

Indirect effect Direct effect 

Outdoor activity 

Sunlight exposure Blocking of UVB 

Cutaneous biosynthesis of previtamin D 

Vitamin D deficiency 



Am J Med 2017;130:214-221. 


