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Use of vitamins and/or minerals among adults and the elderly 
in urban areas of Brazil: prevalence and associated factors

Abstract  The purpose of the present study was 
to estimate the prevalence of vitamin and/or 
mineral use among urban Brazilian populations 
aged 20 years and over and to identify associ-
ated factors. Data from the National Survey on 
Access, Use and Promotion of the Rational Use 
of Medicines in Brazil (PNAUM) were analyzed 
and a population-based cross-sectional study 
with probability sampling was performed in ur-
ban areas of Brazil’s five geographic regions from 
September 2013 to February 2014. The estimat-
ed prevalence of vitamin and/or mineral use was 
4.8% (95%CI: 4.3-5.3), higher in women 6.4% 
(95%CI: 5.7-7.1) and in the elderly population 
11.6% (95%CI: 10.5-12.8). Vitamin and/or min-
eral use was associated with the following factors: 
women, 60 years of age or older, economic class 
A/B, chronic disease(s) and self-perceived health 
held as average and very poor/poor. Multivita-
mins and multiminerals were the most used ones 
with 24.5% (95%CI 20.1-29.4), followed by cal-
cium and vitamin D with 23.4% (95%CI 19.7-
27.5). Data suggest that elderly women should be 
the reference public for actions aimed at promot-
ing rational use. Nationwide epidemiological sur-
veys should increase monitoring of these products 
to support the analysis of trends.
Key words Vitamins, Minerals, Micronutrients, 
Socioeconomic factors, Epidemiological surveys
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Introduction

The human body requires some essential vitamins 
and minerals called micronutrients to maintain 
normal cellular and molecular functions. Al-
though the amounts needed are rather small, mi-
cronutrient deficiency may result in considerable 
negative impacts on the health of individuals and 
society1.

The risk of micronutrient deficiency in preg-
nant women2,3 and children4 is well-known. Al-
though this population is considered at high risk, 
all life cycle stages are affected by micronutrient 
deficiency. In adults, it reduces their productive 
capacity1 and it increases the risk of morbidities in 
older people5.

When the amounts of micronutrients needed 
are not ensured by a normal diet alone, the pos-
sibilities of correcting that deficiency should be 
considered. One way to counter and treat micro-
nutrient deficiency is the oral intake of vitamins 
and/or minerals in pharmaceutical form6,7.

Taking vitamin and/or mineral products to 
correct nutritional deficiencies has become a 
worldwide habit. However, there is a concern 
about the risks of excessive consumption caused 
by a lack of professional guidance. As micronu-
trients available in the body are increased, indis-
criminate ingestion may exceed tolerated levels, 
causing intoxication. Marra et al.7 mention in their 
study an American survey of official data which 
showed that from 2008 to 2011, the Food and Drug 
Administration (FDA) received 6,307 reports of 
adverse events related to the use of dietary supple-
ments. Of these notifications, six of the ten most 
notified products were multivitamins and multi-
minerals.

There are some controversies about the use 
of products containing vitamins and/or minerals. 
The case of vitamin D may be used as an exam-
ple. Despite several clinical trials and systematic 
reviews of available data, there is an endless debate 
on the definition of an optimal vitamin D status, 
required daily intake and possible adverse health 
consequences caused by its insufficiency or defi-
ciency8. Use of vitamin D to treat skeletal issues 
and aspects involving vitamin D in non-skeletal 
issues, i.e., its influence on cancer, on the repro-
ductive system or on neurological and chronic 
kidney diseases has aroused interest and intrigued 
researchers9,10.

In the international scenario, studies with na-
tional representation in the United States11, Can-
ada12, Australia13 and China14 have estimated the 
prevalence of vitamin and/or mineral use in adult 

and elderly populations. In the United States, 
prevalence of using vitamins was 48%, minerals 
39%, and multivitamins and multiminerals 31%11. 
In Canada, prevalence ranged from 31% in men 
aged 19 to 30 years to 67.8% in women over 71 
years of age12. In Australia, prevalence of using 
multivitamins and/or multiminerals in a popula-
tion between 30 and 49 years old was 22.3%13. On 
the other hand, in China, prevalence of using mul-
tivitamins and minerals varied between 0.19% and 
1.01%, depending on the examined age group14.

In Brazil, studies to assess prevalence of using 
vitamins, minerals and other products that are 
considered dietary supplements analyzed spe-
cific groups such as gym goers15, university stu-
dents16 or populations restricted to one city17,18. 
A National Health Survey (PNS) covering Bra-
zil entirely was conducted in 2013 and in 2019, 
but it did not address vitamin and/or mineral 
use among the adult and elderly population19,20. 
The Household Budget Survey conducted in 
20172018 (POF 2017-2018), a nationwide house-
hold survey, included the National Food Survey 
(INA) which investigated use of supplements 
based on vitamins and/or minerals. Use of vita-
mins was reported by 10.5% and 17.4% of the 
adult and elderly population, respectively. Use 
of minerals, calcium and iron was also surveyed. 
The prevalence of calcium use, including calcium 
with vitamin D was 2.9% in the adult population 
and 14.8% in the elderly population. Use of iron 
was 2.4% in the adult population and 2.8% in the 
elderly population. Results regarding use of these 
products by INA 2017-2018 are stratified by age 
group and gender, but do not analyze use consid-
ering additional socioeconomic factors21.

The highest prevalence of vitamin and/or 
mineral use has been observed in women, in the 
elderly population11, 21-23, showing a good percep-
tion of health24. In addition to these factors, stud-
ies have indicated that the use of these products 
is related to higher income22,25 and a higher edu-
cational level26.

Knowing epidemiological data on the use of 
products containing vitamins and/or minerals 
by the general population is relevant for public 
health, since these products can modify deficient 
nutritional status and, if used indiscriminately, 
may result in potential harm. Thus, the present 
study aims to estimate the prevalence of vitamin 
and/or mineral use in the Brazilian adult and 
elderly population residing in urban areas by 
means of an epidemiological survey of national 
representativeness and to identify factors associ-
ated with use.
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Methodology

Data analyzed in this study were obtained from 
the National Survey on Access, Use and Promo-
tion of the Rational Use of Medicines in Brazil 
(PNAUM), a cross-sectional population-based 
survey conducted in urban areas of the five 
Brazilian regions (North, Northeast, Midwest, 
Southeast and South) from September 2013 to 
February 2014. Details on the sampling process, 
data collection logistics and more information 
about the survey can be found in PNAUM’s 
methodological article27. The study population 
consisted of people of all ages living in perma-
nent private households, chosen by a complex 
poll with a probabilistic sample. The sample col-
lected by PNAUM contained 41,433 people who, 
after adjusting for region, sex and age, represent 
the approximately 171 million Brazilians residing 
in urban areas, according to the 2010 Census.

For this study, an excerpt was obtained from 
PNAUM’s database, choosing subjects aged 20 
years or more as inclusion criteria. Respondents 
aged 20 or over totaled 32,348 people. Pregnant 
women were not included in the analyzes because 
they are in a physiological state that requires dif-
ferent nutrients. After disregarding pregnant 
women (n = 291), the population chosen for this 
study consisted of 32,057 people.

Data collection

Interviews were conducted face to face by 
trained interviewers and data were recorded on 
tablets using a specifically developed software 
program. The research instrument consisted of 
a set of questionnaires that included questions 
about the current use of medications for spe-
cific chronic diseases (hypertension, diabetes, 
heart disease, high cholesterol, history of stroke, 
chronic lung disease, arthritis, arthrosis or rheu-
matism, depression and other chronic illnesses) 
and use 15 days before the survey to investigate 
signs, symptoms and acute or occasional condi-
tions treated with medication (infection, medi-
cation for sleeping, for the nerves, for stomach 
or intestinal problems, for fever, pain, flu, cold 
or allergic rhinitis, vitamin supplement, appetite 
stimulant or tonic, as well as other acute situa-
tions). In PNAUM, medications and their pat-
terns of use were identified according to their use 
in the treatment of chronic or acute conditions 
and the reasons for their use.

Prevalence rates of vitamin and/or mineral 
use were obtained by asking: “In the last 15 days, 

did you use any vitamin, mineral supplement, 
appetite stimulant or tonic?” If the answer was 
“yes”, we asked respondents which product(s) 
they were using, which allowed us to obtain vi-
tamin and/or mineral names and to exclude 
products that were not the aim of this study, i.e., 
appetite stimulants and tonics. In addition to the 
answers obtained to the above-mentioned ques-
tion, we also reviewed all medications listed in 
the questions related to chronic diseases to ob-
tain information on vitamin and/or mineral use 
in these groups.

Product classification 

The mentioned products containing vitamins 
and/or minerals were included in the analysis. 
The study did not consider the legal classification 
of medicines or food supplements. We also ex-
cluded products identified as food, food supple-
ments, food supplementation for specific groups 
of patients, amino acid-based supplements, fatty 
acid compounds not associated with vitamins 
and/or minerals, and products containing vita-
mins and/or minerals whose formula contained 
other medicine. Minerals were not differentiated 
as to their salts for classification purposes.

Products identified as vitamins and/or miner-
als were classified into: monocomponent vitamins 
or associated with each other; monocomponent 
minerals or associated with each other; associated 
vitamins and minerals; vitamins and/or minerals 
associated with medicinal plants, amino acids or 
fatty acids.

After that, products were classified according 
to the components mentioned in their inserts 
and/or on their labels (Chart 1). Multivitamins 
and multiminerals were defined as such if they 
contained ten or more vitamins/minerals, as de-
fined in other studies11,28.

To analyze product use, substances containing 
calcium and iron were grouped together. Group-
ing of calcium, called calcium and associations, 
included the following substances: calcium; calci-
um and magnesium; calcium and multivitamins; 
calcium and vitamin D; calcium, fluorine, phos-
phorus, vitamin B12 and vitamin D; calcium, 
fluorine, vitamin B12 and vitamin D; calcium, 
magnesium and vitamin D; calcium, magnesium, 
vitamin K and vitamin D; calcium, vitamin K and 
vitamin D; calcium, vitamin B12 and vitamin D; 
calcium, zinc, phosphorus, vitamin B12 and vita-
min D. The iron grouping, called iron and asso-
ciations, included the following substances: iron; 
iron and folic acid; iron and multivitamin; iron 
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and phosphorus; iron and vitamin C; iron and B 
vitamins; iron, phosphorus and B vitamins; iron, 
phosphorus, magnesium and B vitamins; iron, 
vitamin C and B vitamins; iron, phosphorus and 
association of medicinal plants.

Variables under study

Analyzed sociodemographic features includ-
ed: gender (male and female); age range in years 
(20-39, 40-59, 60-99); education in full years 
of study (0 to 5, from 6 to 8, from 9 to 11 and 
over 12) ; economic classification (A/B, C, D/E) 
, according to the Brazil Economic Classifica-
tion Criteria developed by the Brazilian Associ-
ation of Survey Companies (CCEB 2013/ABEP 
– http://www.abep.org) and region of residence 
in Brazil (North, Northeast, Midwest, Southeast, 

South). The health condition feature was also in-
vestigated (presence of chronic diseases: none, 
presence of a chronic disease, or presence of two 
or more chronic diseases), as well as perceived 
health (self-perceived health: very good/good, 
fair, very bad/bad).

Data analysis

Estimates of vitamin and/or mineral use prev-
alence rates, sociodemographic features, health 
condition and self-perception of health were 
expressed in relative frequency using 95% con-
fidence intervals (95%CI). All percentages were 
adjusted by sample weights and by post-stratifi-
cation according to age and sex.

The logistic regression model was used to 
estimate the odds ratios (OR) and the respective 

Chart 1. Classification of substances included in the study analyses. PNAUM, Brazil, 2014.
Classification Substances

Monocomponent 
vitamins or 
associated with 
each other

Folic acid; folic acid and vitamin D; folic acid and vitamin E; calcitriol; multivitamin; vitamin 
A; vitamin A and vitamin C; vitamin A and vitamin D; B complex vitamins and vitamin C; 
Complex B vitamins; vitamin B1; vitamin B2; vitamin B3; vitamin B6; B12 vitamin; vitamin 
C; vitamin D; vitamin E vitamin B1.

Monocomponent 
minerals or 
associated with 
each other

Calcium; calcium and magnesium; iron; iron and phosphorus; magnesium; magnesium 
and potassium; potassium; selenium; selenium and chromium; silicon; zinc.

Associated 
vitamins and 
minerals

Calcium and vitamin D; calcium, fluorine, phosphorus, vitamin B12 and vitamin D; 
calcium, fluorine, vitamin B12 and vitamin D; calcium, magnesium and vitamin D; calcium, 
magnesium, vitamin K and vitamin D; calcium, magnesium, manganese, zinc and vitamin 
D; calcium, vitamin K and vitamin D; calcium, vitamin B6, vitamin C and vitamin D; 
calcium, vitamin B12 and vitamin D; calcium, zinc, phosphorus, vitamin B12 and vitamin D; 
calcium, zinc, copper, magnesium, manganese, vitamin C and vitamin D; iron and folic acid; 
iron, vitamin C and B vitamins; iron and vitamin C; iron and B vitamins; iron, phosphorus 
and B vitamins; iron, phosphorus, magnesium and B vitamins; magnesium and vitamin B3; 
magnesium and vitamin B6; multivitamin and multimineral product; zinc and vitamin C.

Vitamins and/
or minerals 
associated with 
medicinal plants, 
amino acids or 
fatty acids

B-complex amino acids and vitamins; amino acids and vitamin B12; amino acids, collagen 
and multivitamin; amino acids, collagen and multivitamins and multiminerals; amino acids 
and multivitamins and multiminerals; arginine and vitamin C; association of medicinal 
plants, iron and phosphorus; horse chestnut and vitamin P; horse chestnut, vitamin C and 
vitamin P; collagen, sodium and vitamin D; gelatin, vitamin A and vitamin C; ginseng, B 
vitamins and vitamin E; ginseng, amino acids, multivitamin and multiminerals; ginseng 
and multivitamin and multiminerals; glutamine, calcium, phosphorus and vitamin B6; 
guarana, B complex vitamins and vitamin C; glutein and multivitamin and multiminerals; 
lutein, zeaxanthin and multivitamin and multiminerals; cod liver oil, vitamin A and 
vitamin D; linseed oil, lycopene, lutein, zinc, selenium, vitamin A, vitamin C and vitamin 
E; omega 3 and vitamin E; omega 3 and B complex vitamins; omega 3, lutein, zeaxanthin, 
selenium and vitamins A; omega 3 and multivitamin and multiminerals; plantago ovata, 
chitosan, chromium, vitamin B7 and vitamin C; plantago ovata, collagen and vitamin C; uc 
II, manganese, copper and zinc; keratin, cystine and vitamin B1.

Source: National Survey on Access, Use and Promotion of Rational Use of Medicines in Brazil (PNAUM), 2014.
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95%CI, significance level 0.05, considering the 
effect of the sampling design, i.e., the complex 
sampling plan. Initially, an unadjusted analysis 
was performed using simple logistic regression. 
After that, a multivariate logistic regression anal-
ysis was performed by calculating the adjusted 
ORs. The entry criterion of the adjustment vari-
ables for the multivariate model followed the de-
scriptive level: the independent variables with a p 
< 0.20 of the unadjusted analysis were included 
in the multivariate model and the variables with 
a p < 0.05 remained in the final model.

We performed an analysis of the ten sub-
stances most used by users of products contain-
ing vitamins and/or minerals. Results are pre-
sented in relative frequency with a 95%CI. All 
percentages were adjusted by sample weights and 
by post-stratification according to age and sex.

Analysis of use was based on information on 
products classified as multivitamins and multi-
minerals, products containing substances with 
calcium and products containing substances with 
iron. The analysis considered the reason of use 
(chronic illness or occasional/acute health situa-
tion) and the main reasons of use reported. The 
results of this analysis considered the complex 
plane and were expressed in relative frequency 
with a respective 95%CI.

Analyzes were performed using the statis-
tical software program PASW Statistics 18.0 for 
Windows (SPSS Inc., Chicago, United States). To 
ensure the necessary weighting, the appropriate 
set of CSPLAN commands was used to analyze 
complex samples. 	

Ethical considerations
The study was approved by the National Re-

search Ethics Committee (CONEP), expert opin-
ion 398.131 of September 16, 2013. All interviews 
were only performed after respondents (or their 
legal guardian) had fully read and signed the Free 
and Informed Consent Term (TCLE).

Results

Of the total of 32,057 subjects who participated 
in this study, 1,679 answered that they use prod-
ucts containing vitamins and/or minerals. The 
overall prevalence of vitamin and/or mineral use 
in the study population was 4.8% (95%CI 4.3-
5.3). It was higher in women, in subjects aged 
over 60 years, in individuals with more than 12 
years of education, in economic class A/B, in the 
Northeast and Southeast regions, in subjects with 
two or more chronic diseases and in subjects 

with poor/very poor self-perceived health. Table 
1 presents the sample distribution and estimated 
prevalence rates.

Women showed a prevalence of vitamin and/
or mineral use of 6.4% (95%CI 5.7-7.1), more 
than twice as high as men, who showed a prev-
alence of 3.0% (95%CI 2.5-3.6). Prevalence of 
vitamin and/or mineral use increased with age. 
People over 60 years showed a prevalence of 
11.6% (95%CI 10.5-12.8), the 40-59 age group 
showed a prevalence of 3.9% (95%CI 3.4-4.5) and 
the 20-39 age group showed a prevalence of 2.6% 
(95%CI 2.1-3.3) (Table 1).

In the unadjusted analysis, the following fac-
tors were associated with vitamin and/or miner-
al use: women (OR 2.18; 95%CI 1.76-2.70), age 
group 40-59 years (OR 1.51; 95%CI 1.15-1.99), 
age equal to or greater than 60 years (OR 4.85; 
95%CI 3.78-6.22), economic class A/B (OR 1.45; 
95%CI 1.12–1.89), living in the Northeast (OR 
1.43; 95%CI 1.09-1.87), living in the Southeast 
(OR 1.39; 95%CI 1.03-1.88), one chronic dis-
ease (OR 2.38; 95%CI 1.91-2.97), two or more 
chronic diseases (OR 6.69; 95%CI 5.38-8.31), 
fair self-perceived health (OR 2.54; 95%CI 2.10-
3.08), very poor/poor self-perceived health (OR 
3.45; 95%CI 2.63-4.53) (Table 2).

The adjusted analysis showed the following 
results: women (OR 1.78; 95%CI 1.44-2.20), 
age equal to or greater than 60 years (OR 2.39; 
95%CI 1.82-3.13), economic class A/B (OR 1.77; 
95%CI 1.36-2.29), one chronic disease (OR 1.62; 
95%CI 1.28-2.06), two or more chronic diseases 
(OR 3.49; 95%CI 2.64-4.60), fair self-perceived 
health (OR 1.37; 95%CI 1.10-1.71), very poor/
poor self-perceived health (OR 1.52; 95%CI 1.12-
2.05). After the adjustment, the factor “living in 
the South of Brazil” was associated with the re-
sults (OR 0.73; 95%CI 0.54-0.98) (Table 2).

The ten most used substances and their fre-
quency of use among users of vitamins and/or 
minerals are shown in Figure 1. Multivitamins 
and multiminerals showed a frequency of use of 
24.5% (95%CI 20.1-29.4), whereas calcium and 
vitamin D showed a frequency of use of 23.4% 
(95%CI 19.7-27.5).

The study population reported using 51,172 
products, of which 1,966 were classified as vita-
mins and/or minerals, representing 3.8% of all 
products listed in the survey. Of the mentioned 
products under study, 47.2% were associated 
vitamins and minerals, 28.8% monocomponent 
vitamins or vitamins associated with each other, 
14.3% monocomponent minerals or minerals as-
sociated with each other, and 9.7% vitamins and/
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or minerals associated with medicinal plants, fat-
ty acids and/or amino acids.

The analysis of use showed that multivitamins 
and multiminerals were used by 95.7% (95%CI 
92.4-97.6) in acute/occasional health situations 
and that the main reason for use was supple-
mentation, 86.3% (95%CI 77.7-92.0). Products 
containing calcium and associations were used 
to help treat chronic diseases by 63.3% (95%CI 
57.4-68.8) and the main reason for use was joint 
disease treatment 40.9% (95%CI 34 .6-47.6). Iron 
products and associations were used by 83.7% 
(95%CI 76.0-89.2) in acute/occasional health sit-
uations and the main reason for use was supple-
mentation, 75.5% (95%CI 67.6-82.1) (Table 3).

Discussion

Prevalence of vitamin and/or mineral use was 
4.8% (95%CI 4.3-5.3) in the Brazilian adult and 
elderly population residing in urban areas. Preg-
nant women were excluded from the analyses. 
This prevalence rate is lower than the ones re-
vealed by INA data, which were included in the 
20172018 POF and showed vitamin use of 10.5% 
among the adult population and of 17.4% among 
the elderly population. Use of calcium, including 
calcium with vitamin D, was 2.9% among the 
adult population and 14.8% among the elderly 
population. Iron use was 2.4% and 2.8% among 
the adult population and among the elderly pop-
ulation, respectively21. To compare INA’s results 
with PNAUM’s results, we need to consider the 

Table 1. Distribution of the sample and prevalence of vitamin and/or mineral use in the Brazilian urban population 
(>= 20 years of age) according to sociodemographic data, health condition and self-perceived health. PNAUM, 
2014 (n = 32,057).

Features
Sample distribution Prevalence of vitamin and/

or mineral use
% a CI95% % a CI95%

Sex Male 46.6 45.6-47.7 3.0 2.5-3.6
Female 53.4 52.3-54.4 6.4 5.7-7.1

Age range (years) 20-39 44.9 43.1-46.7 2.6 2.1-3.3
40-59 36.2 34.8-37.6 3.9 3.4-4.5
60 -99 18.9 17.9-19.9 11.6 10.5-12.8

Education b 0 to 5 years 43.9 42.3-45.5 4.5 4.0-5.1
6 to 8 years 14.5 13.7-15.3 4.5 3.7-5.6
9 to 11 years 30.5 29.3-31.8 5.0 4.4-5.7
12 or more years 11.1 10.1-12.1 5.5 4.2-7.2

CCEB c D/E 20.7 19.1-22.5 4.3 3.6-5.0
C 55.1 53.4-56.7 4.4 4.0-4.9
A/B 24.2 22.1-26.4 6.1 5.0-7.4

Brazilian region North 6.7 5.2-8.4 3.7 3.0-4.7
Northeast 23.4 19.3-28.1 5.2 4.7-5.9
Southeast 47.5 41.7-53.4 5.1 4.3-6.1
South 14.7 11.8-18.1 3.9 3.2-4.6
Midwest 7.8 6.1-9.9 4.2 3.4-5.3

Presence of chronic 
disease

None 64.9 63.6-66.1 2.4 2.0-2.9
One 20.7 19.9-21.6 5.6 4.9-6.5
Two or more 14.4 13.6-15.3 14.3 12.7-16.0

Self-perceived health Very high/high 73.8 72.4-75.3 3.4 3.0-4.0
Average 22.5 21.2-23.7 8.3 7.4-9.3
very poor/poor 3.7 3.4-4.1 10.9 8.7-13.6

Total 4.8 4.3-5.3
95%CI: 95% confidence interval. a Percentage adjusted by sample weights and post-stratification according to age and gender.b 
Full years of study. c Brazil Economic Classification Criteria 2013 (CCEB 2013) of the Brazilian Association of Survey Companies 
(ABEP). Available at: http://www.abep.org.

Source: National Survey on Access, Use and Promotion of Rational Use of Medicines in Brazil (PNAUM), 2014.
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methodological differences of the surveys. First, 
the question included in the data collection ques-
tionnaires uses different recall periods: INA ad-
opted a longer recall period (30 days), PNAUM a 
shorter one (15 days). Data presented by INA for 
the use of dietary supplements included pregnant 
women, which causes differences in the preva-
lence rates of the adult population. INA, a POF 
subsample, includes seasonality, i.e., data are col-
lected over 12 months, thus including all seasons 
of the year, but PNAUM does not. In addition, 
INA includes residents of urban and rural areas, 
but PNAUM includes residents of urban areas 
only. Finally, it should be considered that those 
surveys adopt different approaches: INA investi-
gates diet features, whereas PNAUM analyzes use 
of medications.

Vitamin and/or mineral use in both INA 
and PNAUM showed the highest prevalence in 
women and in the elderly population. Patterns of 
use identified by sex and age group are similar to 
findings of a North American study that assessed 
trends of use of dietary supplements based on 
data from 1999 to 2012 from the National Health 
and Nutrition Examination Survey (NHANES)11. 
In Canada, analyses performed with data from 
the Canadian Community Health Survey 
(CCHS) also found that same pattern12,22,23. In the 
adjusted analysis, which aims to control possi-
ble confounding factors, the OR of women and 
subjects aged over 60 years show a significant 
decrease when compared to the values obtained 
by the unadjusted analysis. Although these fac-
tors remain associated with the outcome, it can 

Table 2. Estimated odds ratios (OR), unadjusted and adjusted, of vitamin and/or mineral use in the Brazilian 
urban population (>= 20 years) according to sociodemographic data, health condition and self-perceived health. 
PNAUM, 2014 (n = 32,057).

Features
Unadjusted analysis Adjusted analysis a

OR CI95% P b OR CI95% P b

Sex Male Ref. < 0.0001* Ref. < 0.0001*
Female 2.18 1.76-2.70 1.78 1.44-2.20

Age range (years) 20-39 Ref. < 0.0001* Ref. < 0.0001*
40-59 1.51 1.15-1.99 1.02 0.76-1.37
60 - 99 4.85 3.78-6.22 2.39 1.82-3.13

Education c 0 to 5 Ref. 0.275
6 to 8 1.01 0.80-1.27
9 to 11 1.12 0.96-1.32
12 or more 1.24 0.94-1.63

CCEBd D/E Ref. 0.007 Ref. < 0.0001*
C 1.04 0.85-1.27 1.12 0.91-1.38
A/B 1.45 1.12-1.89 1.77 1.36-2.29

Brazilian Region North Ref. 0.010 Ref. 0.004
Northeast 1.43 1.09-1.87 1.14 0.86-1.51
Southeast 1.39 1.03 -1.88 0.95 0.71-1.29
South 1.04 0.77-1.40 0.73 0.54-0.98
Midwest 1.14 0.82-1.58 0.83 0.60-1.15

Presence of chronic 
disease

None Ref. < 0.0001* Ref. < 0.0001*
One 2.38 1.91-2.97 1.62 1.28-2.06
Two or more 6.69 5.38-8.31 3.49 2.64-4.60

Self-perceived health Very high/high Ref. < 0.0001* Ref. 0.005
Average 2,54 2,10-3,08 1,37 1,10-1,71
Very poor/poor 3,45 2,63-4,53 1,52 1,12-2,05

95%CI: 95% confidence interval. OR: odds ratio. Ref.: reference category. * p < 0.01. a Adjusted by sex, age group, economic 
classification, Brazilian region, presence of chronic disease and self-rated health. b Wald test. c Full years of study. d Brazil Economic 
Classification Criteria 2013 (CCEB 2013) of the Brazilian Association of Survey Companies (ABEP). Available at: http://www.abep.
org.

Source: National Survey on Access, Use and Promotion of Rational Use of Medicines in Brazil (PNAUM), 2014.
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Figure 1. Ten most mentioned substances and their frequency of use among vitamin and/or mineral users. 
PNAUM, Brazil, 2014 (n = 1,679 users).

* Refers to Panax ginseng.  ** Percentage adjusted by sample weights and post-stratification according to sex and age.

Source: National Survey on Access, Use and Promotion of Rational Use of Medicines in Brazil (PNAUM), 2014.
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Table 3. Analysis of use of multivitamin and multimineral products. products containing calcium and 
associations. and products containing iron and associations in terms of features and main reasons for use. 
PNAUM. Brazil. 2014.

Multivitamin and 
multiminerals

(n = 336) *

Calcium and associations
(n = 582) *

Iron and associations
(n = 249) *

Used for %
(CI95%)

%
(CI95%)

%
(CI95%)

Chronic disease 4.3
(2.4-7.6)

63.3
 (57.4-68.8)

16.3
 (10.8-24.0)

Acute/ occasional 
conditions

95.7
(92.4-97.6)

36.7
 (31.2-42.6)

83.7
 (76.0-89.2)

Principais motivos de uso
Vitamin 
supplement

86.3              
(77.7-92.0)

Joint 
disease

40.9
  (34.6-47.6)

Vitamin
supplement

75.5
(67.6-82.1)

Other acute 
conditions

3.7†                
(0.8-15.4)

Vitamin
supplement

28.6
  (23.6-34.2)

Other chronic
diseases b

14.8
(9.5-22.4)

95%CI: 95% confidence interval. * Refers to products. a Other than infection, sleep medicine, nerve medicine, stomach or bowel 
issues, fever, pain, flu, cold or allergic rhinitis, appetite stimulant supplement or tonic. b Other than hypertension, diabetes, 
heart disease, high cholesterol, history of stroke, chronic lung disease, arthritis, arthrosis or rheumatism, depression. † Variation 
coefficient > 0.3: data should be interpreted with caution. 

Source: National Survey on Access, Use and Promotion of Rational Use of Medicines in Brazil (PNAUM), 2014.
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be seen that the effect is strongly influenced by 
the variable “presence of chronic diseases” in the 
model.	

The top economic class (A/B) showed the 
highest prevalence of vitamin and/or mineral 
use. A negative confounding was found between 
outcome and economic classification, since after 
the adjustment, the CR increases, mainly in the 
A/B class. This effect may be due to the fact that 
these products are primarily purchased in cash. 
However, Bertoldi et al.29 identified the same pat-
tern, i.e., the highest prevalence in the top eco-
nomic class, when they analyzed the global use of 
medications using PNAUM. International stud-
ies on vitamin and mineral use also found the 
same association: a higher prevalence of use in 
classes with a higher purchasing power22,25.

Self-perceived health was included in the 
model to try to understand the subjective dimen-
sion of human health and to understand health 
as a complex and multifactorial condition30. Re-
spondents who perceived their health as very 
good/good had the lowest prevalence of vitamin 
and/or mineral use. Other studies have found 
that users of dietary supplements were more like-
ly to describe their health as very good24, a fact 
our study did not confirm.

Analysis of regional distribution showed that 
the Northeastern region had the highest preva-
lence of vitamin and/or mineral use, followed 
by the Southeastern region. PNAUM data have 
already shown that the Northeastern region - 
together with the Midwestern region - had the 
highest prevalence rates of medication use for 
occasional illnesses29. Our study found that the 
Southern region had one of the lowest prevalence, 
second only to the Northern region. In the ad-
justed analysis, the factor “residing in the South-
ern region” was associated with a lower chance of 
using vitamins and/or minerals. To analyze this 
effect, the period of the research, i.e., the months 
of spring and summer, need to be related. Thus, 
flu and cold prevention remedies, such as vita-
min C31, may have been underestimated.

Parameters of products containing vitamins 
and/or minerals are established by the current 
legislation, which allows to distinguish between 
vitamin and/or mineral food supplements and 
remedies based on vitamins and minerals. Vita-
min and/or mineral food supplements need to 
show an established usage limit that is defined ac-
cording to the population group they are aimed 
at32,33. Products containing vitamins and/or min-
erals with therapeutic indications are considered 
remedies and need to be registered at the agency 

in charge34. Other countries define supplements 
and drugs based on vitamins and/or minerals ac-
cording to different limits than those applied in 
Brazil35, which makes it difficult to compare their 
use.

Approximately half of the vitamin and/
or mineral users of the present study were tak-
ing multivitamins and multiminerals, as well 
as products containing calcium and vitamin D. 
Studies assessing prevalence of vitamin and/or 
mineral-based products using NHANES data 
also found higher prevalence rates of multivi-
tamin and multimineral use11,24,36, followed by 
products containing calcium24. In a study that 
proposed a consensus panel on multivitamin and 
multimineral use, it was pointed out that there 
are no published criteria that quantify the dos-
es of micronutrients that should be included in 
multivitamins and multiminerals and that mul-
tiple definitions have been proposed37. However, 
there was a consensus that using multivitamins 
and multiminerals may result in health benefits 
in certain healthy subpopulations, such as preg-
nant women and the elderly, as well as in indi-
viduals with nutritional inadequacies37,38. How-
ever, there is no evidence to support their use in 
chronic diseases and cancer.

In the present study, use of calcium and asso-
ciations was higher in people with chronic dis-
eases, who use it mainly to treat joint diseases. 
Evidences on the use of calcium and vitamin D 
show that its consumption by people residing in 
the community who do not present risk factors 
related to the deficiency of these micronutrients 
seems to be inadequate39-41.

There is a concern about excessive use of mi-
cronutrients by healthy people who do not pres-
ent any nutritional deficiencies42 and the use of 
these products for purposes that are not backed 
by scientific evidence found in clinical studies43. 
The literature describes that most of these prod-
ucts are used for personal reasons rather than 
on medical advice24. Despite being exempt from 
medical prescription, they should be adminis-
tered under the supervision of a legally qualified 
health professional, since they have the potential 
to increase the bioavailability of micronutrients 
in the body. When used indiscriminately, they 
may increase micronutrient levels above tolerat-
ed limits7. Liver damage, joint pain, skin peeling, 
alopecia, headaches and vomiting related to ex-
cessive use of micronutrients, especially fat-solu-
ble vitamins, have been described44.

Prevalence rates and factors associated with 
vitamin and/or mineral use found by the present 
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study were calculated using a probabilistic sam-
ple of national representativeness in urban areas 
of the five geographic regions of Brazil. This fea-
ture allowed us to outline a national overview, 
filling a gap in knowledge about prevalence rates 
and factors associated with the use of these prod-
ucts. However, the present study has limitations 
as well. Some depend on its method, such as the 
impossibility of establishing a causal relation-
ship. Others are seasonal, i.e., data were collected 
in the spring and summer months so that some 
products that would typically be intended for the 
prevention and treatment of the most prevalent 
disorders in cold months, such as vitamin C31 to 
prevent colds and flu, may have been underesti-
mated. Surveys on occasional use of medication 
are more efficient when covering the shortest 
possible recall period45,46. PNAUM’s recall peri-
od for acute/occasional health situations was 15 
days. This fact should be considered when com-
paring our own prevalence rates with those of 
other studies that applied different recall periods. 
The present study used the logistic regression 
technique to analyze the associated factors and 
results were expressed as odds ratios. Given that 
the outcome under study is uncommon, i.e., usu-

ally less than 10%, the OR is considered a good 
approximation of the prevalence ratio47, a mea-
sure of association commonly used in this type 
of study.

To conclude, the present study showed that 
prevalence of vitamin and/or mineral use in the 
adult and elderly population living in urban areas 
in Brazil is higher in women, increases with age 
and is higher in subjects with a higher purchasing 
power. Multivitamins and multiminerals showed 
the highest frequency of use among users, which 
corroborates the results of some international 
studies. Given the higher prevalence observed in 
elderly women, we suggest that actions to pro-
mote the rational use of these products should 
aim this kind of public first. Rational use is un-
derstood as that which meets clinical needs and 
for an adequate period of time. Finally, our find-
ings are the first ones that point to factors asso-
ciated with the use of these products in the Bra-
zilian adult and elderly population in general. We 
recommend that future national epidemiological 
surveys maintain and expand the observation of 
these products in the Brazilian population so as 
to allow to establish comparisons and analyze 
trends over time.
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