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INTRODUCTION
Peripheral arterial disease (PAD) is among the most 

common causes of death by cardiovascular diseases 
in Brasil, with an increase of 82.1% between 1990 and 
20151. The worldwide prevalence of PAD is estimated 
in 10%, reaching 30% among populations aged 50 years 
or more2. In Brasil, the prevalence of this disease is 
around 5%3.

PAD is the arterial narrowing caused by athero-
sclerotic lesions in the abdominal and iliac aorta, as 
well as in lower-body extremities4. Atherosclerotic 
plaques decrease blood flow and consequently lessen 

the oxygenation in lower-body extremities, causing 
claudication (pain at walking), ischemic pains at rest-
ing, ischemic ulcerations, gangrene, and may lead to 
amputations in advanced stages of the disease4-6.

The main risk factors for PAD are increasing age, 
smoking, dyslipidemia, diabetes mellitus (DM), and 
systemic arterial hypertension (SAH)5,7. Some studies 
have shown that low serum levels of vitamin D may 
also be a risk factor for PAD onset and progression8-11.

Vitamin D deficiency is highly prevalent all over 
the world12. Data from studies conducted in Brazilian 
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The interviews were carried out inside the outpatient 
clinic, and each patient was interviewed a single time, 
even if they had new medical appointments during the 
period of this study.

Patients were considered to have PAD if they had 
an ABI ≤ 0.90 or had undergone some arterial revascu-
larization procedure. ABI is defined as the ratio of the 
ankle’s highest systolic arterial pressure (measured at 
the posterior tibial artery or at the foot’s dorsal artery) 
and the highest brachial artery systolic pressure.

The main exposure variable, vitamin D serum lev-
els, was obtained from the biochemical analysis of 
blood samples. The serum levels were determined by 
the electrochemiluminescence method, using Cobas® 
and Roche®’s 411 devices, and rated as sufficient (≥30 
ng/mL), insufficient (>20 a 29 ng/mL), and deficient 
(<20 ng/mL)12.

Demographic, socioeconomic, and behavioral char-
acteristics and comorbidities were the independent 
variables. Demographic variables included sex, age, 
skin color, and marital status. Socioeconomic vari-
ables were education and family income. Behavioral 
variables were frequency of physical activity and time 
of physical practice, smoking, and alcoholic beverages 
consumption. Comorbidities included general obesity, 
abdominal obesity, DM, dyslipidemia, and SAH. Gen-
eral obesity was assessed by body mass index (BMI 
– weight in kilograms/height in meters squared) and 
defined as BMI ≥ 30 kg/m2 15. Abdominal obesity was 
defined as waist circumference ≥ 88cm for women 
and ≥ 102cm for men16. For other comorbidities, we 
considered the patient as having it if they continuously 
took drugs to treat it.

Data were entered into Epidata software (Epidata 
Association, Odense, Denmark), version 3.1, with dou-
ble entry. Statistical analyses were performed using 
the Stata software (StataCorp, CollegeStation, Texas, 
United States), version 14. The sample was described 
by univariate analysis (categorical variables were pre-
sented as proportion and numeric variables as aver-
age and standard deviation), and the associations of 
vitamin D serum levels and other explanatory vari-
ables with PAD were tested by bivariate analysis. The 
prevalence ratio (PR) and its respective 95% confi-
dence interval (95% CI) were calculated through Pois-
son regression with robust variance. The association 
between serum levels of vitamin D and PAD was tested 
in eight models. Model 1 was unadjusted. Model 2 
was adjusted for sex and age. Model 3 was adjusted 
for model 2 and smoking. Model 4 was adjusted for 

health services with adults showed that vitamin D 
deficiency is also high, ranging from 26.5% to 33%13,14.

Considering the impact of PAD on CVD mortality in 
Brasil, the high prevalence of lower vitamin D levels, 
and its possible effect on PAD occurrence, the present 
study aims to investigate the association between vita-
min D serum levels and PAD among users of a refer-
ence outpatient clinic specialized in vascular diseases 
located in Caxias do Sul, Brasil. In addition, to date, 
we are not aware of studies that have explored this 
association in Brasil.

METHODS

A cross-sectional study with individuals of both 
sexes, aged 40 years or more, who had visited a ref-
erence public outpatient clinic specialized in vascular 
diseases, which provides healthcare to populations of 
49 municipalities and is located in a medium-sized city 
in the south of Brasil.

The sample was obtained consecutively among 
those who attended the clinic between March 2016 
and January 2017. Patients with conditions that 
impaired vitamin D absorption or increased needs of 
this vitamin (pregnant and nursing women), vegans, 
those in use of vitamin D supplements, and patients 
with poor cognition, unable to answer the question-
naire, were excluded from this study.

At the end of the data collection period, 133 sub-
jects were recruited for the study. Considering the 
sample size obtained, the margin of error for prev-
alence estimation of 50% of PAD was about 8.0 per-
centage points. For the associations, the study had a 
power of 80% to detect prevalence ratios equal to or 
greater than 1.7 for exposures between 60% and 80% 
of the population, with a prevalence of PAD 20%-40% 
in the non-exposed, 95% confidence level.

Patients had their records checked, and those who 
meet the eligibility criteria were invited to partici-
pate voluntarily in the study. Then, the patients were 
referred to the vascular surgeon, who measured the 
ankle-brachial index (ABI) using a Doppler ultrasound 
device (brand DV610 Medmega®) and prescribed lab-
oratory tests. ABI is composed of the ankle’s highest 
systolic arterial pressure (measured at the posterior 
tibial artery or at the foot’s dorsal artery) and the 
highest brachial artery systolic pressure. After the 
medical consultation, trained interviewers applied 
a standardized, pre-coded, and pre-tested question-
naire and performed the anthropometric assessment. 
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models 2 and 3 and physical activity. Model 5 was 
adjusted for models 2, 3, and 4, and abdominal obesity. 
Model 6 was adjusted for models 2, 3, 4, and 5, and 
DM. Model 7 was adjusted for models 2, 3, 4, 5, and 6, 
and dyslipidemias. Model 8 was adjusted for models 
2, 3, 4, 5, 6, and 7, and SAH. Variables were retained 
in models if they had a P-value ≤ 0.20.

The project was approved by the Research Ethics 
Committee of Caxias do Sul University, through pro-
tocol number 1.251.714. All participants validated their 
participation in this research by reading and signing 
the Informed Consent Form.

RESULTS

In all, 144 patients fulfilled the selection criteria 
and underwent ankle-brachial index measurement. 
Of these, 11 (7.4%) did not undergo the examination 
for vitamin D serum levels and were excluded from 
the multivariate analysis. Among those participants, 
we observed a higher proportion of women, aged 
60 years or more, with education between 5 and 8 
years, former smokers, with abdominal obesity, and 
no previous records of high blood pressure, DM, or 
dyslipidemia. However, these particularities were not 
statistically significant.

According to Table 1, the majority of the study 

participants was female (53.5%), aged 60 years or 
more (54.2%), with a mean age of 60.7±11.1 years, 
white (65.3%), with a partner (52.3%), up to four 
years of education (41.6%), and earned more than 
BRL 2,000.00 per month. With regard to behavioral 
variables, 48.6% were former smokers, 66.7% did not 
practice physical activities, and 52.1% did not drink 
alcoholic beverages. In relation to comorbidities, gen-
eral and abdominal obesity affected 42% and 62.7% of 
the participants, respectively; 22.2% had DM, 50.7% 
had dyslipidemia, and 61.1% had SAH. Vitamin D 
insufficiency and deficiency prevalences were 36.1% 
(95% CI 28-44) and 45.1% (95% CI 36-53), respectively.

PAD prevalence was 50.7% (95% CI 42-59). This 
condition increased linearly with age and was higher 
among men, smokers, and former smokers, among 
patients with DM, SAH, dyslipidemia, and among 
participants with insufficient and deficient vitamin D 
levels. In the crude analysis, PAD showed an inverse 
dose-response relationship with vitamin D serum 
levels (p=0.028). The PR for PAD among individuals 
with insufficient and deficient vitamin D levels were 
1.27 (95% CI 0.69-2.34) and 1.71 (95% CI 0.98-3.00), 
respectively (Table 1).

Figure 1 describes the prevalence of PAD according 
to serum 25OHD concentrations. The highest preva-
lence was observed in the deficient vitamin D serum 

TABLE 1. SAmPLE ChARACtERiStiCS, PREVALEnCE AnD PREVALEnCE RAtiO OF PERiPhERAL ARtERiAL DiSEASE 
AmOnG USERS OF A REFEREnCE OUtPAtiEnt CLiniC SPECiALizED in VASCULAR DiSEASES in CAXiAS DO SUL, 
BRASiL (n=144).

Variable n (%) % PAD PR 95% CI P value
total: 144 (100) 50.7 - (42.4-59.0) -
Sex < 0.001a
 Female 77 (53.5) 23.4 1.00
 male 67 (46.5) 82.1 3.51 (2.30-5.35)
Age (years) <0.001b
 40-49 27 (18.7) 25.9 1.00 
 50-59 39 (27.1) 38.5 1.48 (0.70-3.15)
  ≥ 60 78 (54.2) 65.4 2.52 (1.14-5.55)
Color of skin 0.903a
 White 94 (65.3) 51. 1 1.00
 non-white 50 (34.7) 50.0 0.98 (0.70-1.38)
marital Status 0.745a
 With partner 75 (52.3) 52.0 1.00
 Without partner 69 (47.7) 49.3 0.95 (0.68-1.31)
Education (years) <0.093b
 ≥ 9 26 (18.1) 46.2 1.00 
 5-8 58 (40.3) 41.4 0.90 (0.53-1.50)
 0-4 60 (41.6) 61.7 1.34 (0.84-2.12)
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Variable n (%) % PAD PR 95% CI P value
Per capita income (tertiles) <0.969b
 i < BRL 1,400.00  34 (23.6) 52.9 1.00
 ii BRL 1,400.00 – 2,000.00 50 (34.7) 48.0 0.91 (0.59-1.39)
iii >BRL 2,000.00 60 (41.7) 51.7 0.98 (0.65-1.46)
Smoking < 0.001b
 never smoked 51 (35.4) 27.5 1.00
 Ex-smoker 70 (48.6) 64.3 2.34 (1.45-3.79)
 Smoker 23 (16.0) 60.9 2.22 (1.27-3.86)
Physical Activity (quantity) 0.129b
 Practice ≥ 150 min/week 22 (15.2) 56.2 1.00
 Practice < 150 min/week 26 (18.1) 38.5 0.94 (0.47-1.89)
 Do not practice 96 (66.7) 40.9 1.37 (0.81-2.35)
Physical Activity (time) 0.064b
 Practices for > 12 months 41 (27.0) 35.5 1.00
 Practices for ≤ 12 months 7 (5.6) 47.1 1.32 (0.66-2.66)
 Do not practice 96 (67.4) 56.2 1.58 (0.95-2.63)
Alcoholic beverages consumption 0.710b
 Do not drink 75 (52.1) 52.0 1.00
<30g /day ♂ and <15g /day  ♀
≥30g /day ♂ and ≥15g /day  ♀

56 (38.9) 44.6 0.86 (0.87-2.03)
13 (9.0) 69.2 1.33 (0.87-2.03)

General obesity 0.090a
 no 83 (58.0) 56.3 1.00 (0.52-1.05)
 Yes 60 (42.0) 41.7 0.73 
Abdominal obesity 0.068a
 no 53 (37.3) 60.4 1.00 (0.54-1.02)
 Yes 89 (62.7) 44.9 0.74 
Diabetes mellitus <0.001a
 no 112 (77.8) 42.9 1.00 (1.37-2.42)
 Yes 32 (22.2) 78.1 1.82 
Dyslipidemias <0.001a
 no 71 (49.3) 25.3 1.00 (1.95-4.53)
 Yes 73 (50.7) 75.3 2.97
hypertension 0.008a
 no 56 (38.9) 35.7 1.00 (1.14-2.49)
 Yes 88 (61.1) 60.3 1.68 
Vitamin D serum levels (ng/ml) 0.028b
 Sufficient 25 (18.8) 36.0 1.00 (0.69-2.34)
 insufficient 48 (36.1) 45.8 1.27 (0.98-3.00)
 Deficient 60 (45.1) 61.7 1.71 (0.98-3.00)

 PAD - Peripheral arterial disease, PR - Prevalence ratio, Ci - 95% Confidence interval. Wald test for heterogeneity, b Wald test for linear tendency

level (61.7%) and the lowest was in the sufficient serum 
level (36.0%) (p=0.021).

Table 2 shows the PRs for PAD. The inverse dose-re-
sponse relationship between vitamin D serum levels and 
PAD remained significant among the different adjust-
ment models, but with a reduction in the magnitude of 
the effect measure. In the last model, after adjustment 
for potential PAD risk factors investigated in the present 
study, PRs were 1.08 (95% CI 0.66-1.76) for insufficient 
serum level and 1.57 (95% CI 0.96-2.57) for deficient 
vitamin D serum level; (p for linear trend = 0.020).

DISCUSSION

In the present study, the prevalences of vitamin 
D deficiency and of PAD were high. Vitamin D serum 
levels showed an inverse and significant dose-response 
relationship with PAD. In the model adjusted for all 
risk factors, PAD probability was 57% higher among 
participants with deficiency when compared to those 
with a sufficient serum level.

The high prevalence of PAD found in this study 
(50.7%) is consistent with the data obtained in special-
ized health services, where values ranged from 51% 
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to 75%17,18. It should be noted that both the method for 
PAD diagnosis as well as the participants’ mean age 
were similar to those in the present study.

The inverse dose-response relationship between 
the vitamin D serum levels and PAD found in the pres-
ent study is supported by literature data, although 
with different outlines, populations, and cut-off points 
for rating vitamin D serum levels8-11. In the United 
States, data on 5,000 individuals aged 40 years or 
more, researched by the National Health and Nutri-
tion Examination Survey (NHANES)9, showed that 
the lower the vitamin D serum level, the higher the 
chances of PAD (p<0.001). The adjusted OR was 1.80 
(95% CI 1.19-2.74) for individuals rated in the lowest 
quartile (<17.8 ng/mL) when compared to the highest 
quartile of this vitamin (≥29.2 ng/mL)9. PAD incidence 
according to vitamin D serum levels was researched at 
the Atherosclerosis Risk in Communities Study (ARIC)19, 
a cohort study; 11,789 patients were assessed. The 
results, adjusted for sociodemographic and behavioral 
variables, showed that PAD risk increased linearly 
and inversely with vitamin D serum levels (p=0.02). 
However, when biochemical parameters (HDL-col, 
LDL-col and C-reactive protein), comorbidities (DM 
and SAH), and the use of drugs for cholesterol and 
SAH were included in the analysis, the association lost 
statistical significance. The authors believe this result 
is due to the mediation role these factors may play 
in the vitamin D and PAD relationship, which could 
attenuate its effect19. A meta-analysis of observational 
studies with data of 6,418 participants showed that 
the vitamin D serum levels were significantly lower 
among individuals suffering from PAD when compared 
to others without this condition (standardized mean 
difference = -0.32; 95% CI: -0.58; -0.05; p = 0.02)20.

Other studies also assessed the association between 
vitamin D and PAD, however, without considering 

exposure as a categorical ordinal or continuous variable. 
In Israel, a cross-sectional study with 8,175 men (mean 
age 55 ± 17 years) and 26,699 women (mean age 55 ± 15 
years), all of them users of a health system, showed that 
the ROs of PAD were 1.35 (95% CI 0.88-2.07; p=0.175) 
and 1.31 (95% CI 0.87-1.98; p=0.198), respectively, for 
men and women classified in the average level of vita-
min D (≥15 ng/mL to < 30 ng/mL), compared to those 
at the highest level (≥ 30 ng/mL). When the lowest level 
of vitamin D (< 15 ng/mL) was compared to the highest 
level of vitamin D, the ROs were 1.73 (95% CI 1.05-2.84; 
p=0.031) for men and 1.85 (95% CI 1.17-2.91; p=0.008) 
for women8. Also conducted among users of a health 
service, a cohort study researched the incidence of PAD 
and vitamin D serum levels in the state of Utah, in the 
United States. About 42,000 electronic patient records 
were assessed (users mean age of 55 ± 21 years). The 
adjusted risk of PAD was 1.01 (95% CI 0.78-1.31; p=0.93) 
among those with a lower serum level (16 to 30 ng/mL) 
and 1.42 (95% CI 1.04-1.94; p=0.03) among those with 

FIGURE 1. PREVALEnCE OF PERiPhERAL ARtERiAL 
DiSEASE (PAD) ACCORDinG tO SERUm VitAmin D 
LEVELS AmOnG USERS OF A REFEREnCE OUtPAtiEnt 
CLiniC SPECiALizED in VASCULAR DiSEASES in CAXiAS 
DO SUL, BRASiL (n=133). *tESt FOR LinEAR tREnD. 
P<0.05.

TABLE 2. PREVALEnCE RAtiO OF PERiPhERAL ARtERiAL DiSEASE AnD 95% COnFiDEnCE intERVAL, ACCORDinG 
tO DiFFEREnt AnALYSiS mODELS, AmOnG USERS OF A REFEREnCE OUtPAtiEnt CLiniC SPECiALizED in 
VASCULAR DiSEASES in CAXiAS DO SUL, BRASiL. (n=133)

Variable Model 1
P-value 
PR (95% CI)

Model 2
P-value 
PR (95% CI)

Model 3
P-value 
PR (95% CI)

Model 4
P-value 
PR (95% CI)

Model 5
P-value 
PR (95% CI)

Model 6
P-value  
PR (95% CI)

Model 7
P-value 
PR (95% CI)

Model 8
P-value 
PR (95% CI)

Vitamin D 
serum levels 
(ng/ml)
Sufficient 
insufficient 
Deficient 

0.028a
1.00

1.27 (0.69-2.34)
1.71 (0.98-3.00)

0.035a
1.00

1.08 (0.65-1.81)
1.50 (0.92-2.46)

0.037a
1.00

1.11 (0.66-1.88)
1.51 (0.92-2.50)

0.038a
1.00

1.08 (0.65-1.81)
1.50 (0.92-2.44)

0.036a
1.00

1.07 (0.64-1.77)
1.53 (0.93-2.52)

0.042a
1.00

1.06 (0.63-1.78)
1.52 (0.91-2.55)

0.014a
1.00

1.08 (0.67-1.75)
1.60 (0.99-2.58)

0.020a
1.00

1.08 (0.66-1.76)
1.57 (0.96-2.57)

PR – Prevalence Ratio, 95% Ci – 95% Confidence interval, a Wald test for the linear tendency. model 1 = no adjustment. model 2 = adjusted for sex and age. model 3 = adjusted 
for sex, age and smoking. model 4 = adjusted for sex, age, smoking, and practice time of PA. model 5 = adjusted for sex, age, smoking, practice time of PA, and abdominal obesity. 
model 6 = adjusted for sex, age, smoking, practice time of PA, abdominal obesity and Dm. model 7 = adjusted for sex, age, smoking, practice time of PA, abdominal obesity, Dm 
and dyslipidemias. model 8 = adjusted for sex, age, smoking, practice time of PA, abdominal obesity, Dm, dyslipidemias, and hypertension. 
PA – Physical Activity; Dm – Diabetes mellitus.
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a very low serum level (< 16 ng/mL) when compared 
to individuals with regular vitamin D serum levels  
(> 30 ng/mL)10. Based on these results, which showed 
no association between the intermediary vitamin D level 
and PAD, we conducted an analysis where the vitamin 
D serum level was dichotomized in order to isolate the 
deficient category (sufficient/insufficient and deficient). 
We observed that the association between vitamin D 
and PAD remained significant across all adjustment 
models. In the last model, the probability of PAD was 
46% higher (1.46; 95% CI 1.13-1.90; p=0.04) among indi-
viduals with deficient serum levels when compared to 
those with sufficient/insufficient serum levels (data 
not displayed on the table). This result and those in 
the mentioned studies lead one to think that vitamin D 
deficiency – more than its insufficiency – would be the 
risk factor for PAD. However, this must be cautiously 
stated, since these studies considered different cut-
off points for rating vitamin D serum levels. Another 
aspect to be considered is that, although dichotomiza-
tion increased the precision of effect measurement, 
this was smaller than the one obtained in the analysis 
considering vitamin D as an ordinal categorical variable 
(PR 1.46 vs. PP 1.57). Besides, from a public health point 
of view, it would be more useful to consider the dose-re-
sponse relationship between vitamin D and PAD, since 
intervention measures for increasing vitamin D serum 
levels could be implemented earlier among individuals 
presenting insufficiency for this vitamin.

Conversely, other studies have not been able to show 
an association between vitamin D and PAD. In the mul-
tiple linear regression analysis of data from 275 Aus-
tralian users of a hospital cardiology sector (75 of them 
PAD patients), with a median age of 66 ± 11.2 years, 
the vitamin D serum level was not a PAD predictor. 
The researchers ascribed this result to the small num-
ber of individuals suffering from PAD; however, they 
represented 27.3% of the sample17. A cross-sectional 
study, conducted in the USA, selected 402 PAD patients 
(median age of 73.1 ±7.7 years) and 305 participants who 
were free from this condition (median age of 70.2 ±7.2 
years) in medical services. The average vitamin D serum 
level was lower among PAD patients (53.7 ± 24.9 nmo-
l/L) when compared to PAD free individuals (54.6 ±23.7 
nmol/L); however, the difference was not statistically 
significant (p=0.63). According to the authors, patients 
without PAD also had lower vitamin D serum levels, 
and this could be explained by the high prevalence of 
chronic conditions among them21.

The studies described here so far indicate 

controversial results regarding the relationship between 
vitamin D serum levels and PAD, but the differences 
among the studied populations, as well as the ratings 
and analysis performed could account for these results. 
In Brasil, as far as we are aware, this association has 
not been researched. Since PAD has been an important 
CVD cause of death, with almost double the prevalence 
in the last decades, and may occur through different 
mechanisms, it is fundamental to verify vitamin D as a 
predictor of its onset and progression as a way of help-
ing strategies to prevent these mechanisms.

The role of vitamin D in the onset of PAD may take 
place through different biological mechanisms. Directly, 
vitamin D affects atherosclerosis through its effect on 
endothelial function, modulating the inflammatory pro-
cess, and producing smooth muscle cells22. Indirectly, 
vitamin D effect takes place through its operation 
on PAD risk factors, such as SAH, DM, and dyslipid-
emia23-25. In relation to SAH, it is observed that lower 
levels of this vitamin lead to an increase in vascular 
rigidity through the renin-angiotensin-aldosterone 
system activation23. Regarding DM, individuals with 
vitamin D deficiency have a dysfunction in the pancreas 
beta cells, which produces modifications in insulin 
secretion, creating resistance to this hormone24. In dys-
lipidemias, vitamin D deficiency favors the capture of 
LDL-cholesterol molecules oxidized by macrophages7,25.

This study shows that low serum vitamin D levels 
may be an independent risk factor for the development 
of PAD. However, it is plausible to think of the indirect 
effect it may have on the onset of PAD since the atten-
uation of effect measures observed after adjustment 
for DM and SAH could indicate that part of this effect 
may have been mediated by these factors19,22.

Our results should be interpreted in light of certain 
limitations. Firstly, the small number of individuals 
resulted in low accuracy of effect measures, which can 
be observed by the 95% CI amplitude on main exposure 
categories. Nevertheless, since explanatory analysis 
between the main exposure and the outcome showed 
a dose-response effect, vitamin D remained categorized 
as sufficient, insufficient, and deficient, in order to 
emphasize the biological gradient verified in the bivar-
iate analysis. Secondly, the inherent reverse causality 
of cross-sectional studies cannot be discarded. If so, 
individuals suffering from PAD may have less sun expo-
sure because of the disease’s complications, resulting 
in lower vitamin D serum levels. Another limitation is 
the fact that vitamin D daily intake wasn’t evaluated. 
Longitudinal studies could clarify this relation.
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RESUMO

OBJETIVO: Investigar a associação entre níveis séricos de vitamina D e doença arterial obstrutiva periférica (DAOP). 

MÉTODOS: Estudo transversal, com amostra consecutiva de 133 indivíduos. Foram considerados com DAOP pacientes com índice 
tornozelo braquial ≤ 0,90 ou com revascularização arterial.  O nível sérico de vitamina D foi classificado em: suficiente (≥30 ng/mL), 
insuficiente (>20 a 29 ng/mL) e deficiente (<20 ng/mL). Razões de Prevalência (RP) foram calculadas por meio de regressão de Poisson. 
RESULTADOS: A prevalência de DAOP foi de 50,7% (IC95% 42-59). Após ajuste para potenciais fatores de risco para DAOP, as RP foram 
de 1,08 (IC95% 0,66-1,76) para nível sérico insuficiente e de 1,57 (IC95% 0,96-2,57) para o nível sérico deficiente de vitamina D; (p para 
tendência = 0,020). 
CONCLUSÃO: O nível sérico de vitamina D mostrou uma relação dose/resposta inversa e significativa com DAOP. 
PALAVRAS-CHAVE: Doença arterial periférica. Aterosclerose. Vitamina D. Assistência ambulatorial. Estudo observacional.

CONCLUSION

Our findings support the association between 
insufficient and deficient vitamin D serum levels and 
PAD, and, as far as we know, this is the first Brazilian 
study to research such association. Considering the 
high prevalence of lower vitamin D serum levels, their 

direct effect on PAD, as well as in the occurrence of 
mediator risk factors for this and other cardiovascular 
diseases, it is important to encourage the population 
to seek sufficient and adequate sun exposure and as 
well to intake vitamin-D-rich food.


