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SUMMARY
Objectives: The consumption of dietary supplements might prevent the deficiency of necessary nutrients. On the other hand, in cases of 

overconsumption, adverse effects might occur. In Lithuania, the COVID-19 pandemic provoked an increase in the consumption of dietary supple-
ments. The aim of this study was to reveal the post-pandemic trend of the consumption of dietary supplements among the working-age residents 
of Lithuania with respect to social and demographic factors and food selection criteria.

Methods: A cross-sectional observational study was performed. In total, using the same methods, 3,200 residents were surveyed: 1,600 in 
2021 and 1,600 in 2022. Both samples were representative for Lithuania and included residents of Lithuania aged from 18 to 64 years. According 
to socio-demographic factors (sex, age, level of education, type of place of residence, marital status, number of family members, presence of 
children under 18 years old in the household, employment status, level of income), COVID-19 experience (presence of COVID-19 cases among 
friends or relatives, severeness of COVID-19) and food selection criteria (health strengthening, other) the prevalence of the consumption of dietary 
supplements was compared between the samples.

Results: The consumption of dietary supplements accounted for 78.1% and 71.6% of the respondents in 2021 and 2022, respectively (p < 0.001). 
After the COVID-19 pandemic, the prevalence of the consumption of dietary supplements decreased in the majority of social and demographic 
groups analysed in this article (p < 0.05). The consumption of dietary supplements remained unchanged among those who selected foods for 
health strengthening (p = 0.098).

Conclusions: The prevalence of the consumption of dietary supplements decreased after the COVID-19 pandemic in most social and demo-
graphic groups except those who selected foods for health strengthening.
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INTRODUCTION

According to studies, in terms of social and demographic fac-
tors, nutritional habits of a large part of the population in many 
countries do not meet dietary recommendations (1–5). This may 
lead to the deficiency of necessary nutrients and subsequent health 
issues (5). Therefore, the consumption of dietary supplements may 
be beneficial in correcting micronutrient deficiency or maintain-
ing adequate intakes (6). For example, the most prevalent dietary 
supplements from our previous study, vitamin C and vitamin D, 
which consumption significantly increased during the COVID-19 
pandemic, are mainly known to be targeted to the strengthening 
of the immune system (7, 8). On the other hand, in cases of over-
consumption, researchers emphasize the possible adverse effects 
of dietary supplements (9).

Our recent study (7), along with the studies conducted by 
other researchers, revealed a significant impact of the COVID-19 
pandemic on the prevalence of the consumption of dietary sup-
plements. During the COVID-19 pandemic, an increase in the 
prevalence of the consumption of dietary supplements was 

observed (10, 11). On the other hand, there are studies stating a 
decrease in the prevalence of the consumption of dietary supple-
ments (12). An increase in the prevalence of the consumption of 
dietary supplements targeted at strengthening the immune system 
of the human body was observed during the pandemic (7, 10).

A study published in 2021 revealed that the consumption of 
dietary supplements is determined by personal factors, including 
socio-demographic characteristics, perceived benefits of dietary 
supplements, history of illness, physiological conditions, and life-
style factors; and also by socioeconomic factors including subjec-
tive norms, the price of food and commercial considerations of the 
sectors involved in the production and sale of dietary supplements 
(9). Other researchers claim that dietary supplements are most 
commonly taken by people with no clinical signs or symptoms of 
deficiency (6). Importantly, consumers of dietary supplements tend 
to have a better overall diet quality compared to those who do not 
use dietary supplements and their nutrient intake from foods mostly 
meets recommended intake levels (6, 13, 14). Taking into account 
the inequalities of the consumption of dietary supplements, and the 
changes in the consumption during the pandemic, it is important 
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to assess the prevalence of the consumption after the pandemic. 
In cases of an inadequate consumption of dietary supplements 
public health interventions should be taken.

The comparison of the prevalence of the consumption of 
dietary supplements before and during the COVID-19 pandemic 
was published by us in our previous publication (7). However, 
there is a lack of representative studies analysing the trends of 
the consumption of dietary supplements after the COVID-19 
pandemic. Therefore, the aim of this study was to reveal the post-
pandemic trend of the consumption of dietary supplements among 
the working-age residents of Lithuania with respect to the social 
and demographic factors and food selection criteria.

MATERIALS AND METHODS

Data Collection
The data for this study was collected after conducting two 

cross-sectional surveys during the COVID-19 pandemic – in 
October and November of 2021, and after the pandemic – in 
October and November of 2022. Two country-representative 
samples of adults aged from 18 to 64 years were formed. Both, 
male and female residents of Lithuania were included. The multi-
stage stratified probabilistic sampling method was used to select 
participants for this study. It ensured an equal probability for 
every household in the country to be surveyed and, according to 
the target criteria (age, sex, level of education, place of residence), 
the sample represented the general population. Data was collected 
by conducting an internet-based survey.

The comparison with the pre-pandemic period findings of the 
data collected in 2021 had already been published (7). The cur-
rent paper focuses on the post-pandemic period and the analysis 
of the prevalence of the consumption of dietary supplements 
with respect to the attitude towards nutrition which had not been 
covered in our previous paper.

Questionnaire
Both surveys, performed in 2021 and 2022, were carried out 

using the same questionnaire with a minimal adaptation for the 
post-pandemic period. An anonymous questionnaire included 
the questions about social and demographic characteristics of 
the respondents, COVID-19 experience, subjective assessment of 
personal health, nutrition, consumption of food supplements, and 
physical activity. The questionnaire was formed on the basis of the 
previously used questionnaire about the nutrition and consumption 
of food supplements (15) by adding additional questions related 
to the COVID-19 pandemic and its possible impact on nutrition, 
consumption of food supplements and physical activity. In this 
paper, we present the analysis of part of the questions included 
in the questionnaire (Table 1).

The questionnaire, used in this study, included questions about 
the consumption of specific dietary supplements. However, in 
order to define dietary supplements that contain multiple micro-
nutrients and assuming that respondents might not know the exact 
ingredients of such dietary supplements, such terms as “complex 
of vitamins and minerals”, “complex of vitamins”, “complex of 
minerals” were included.

The questionnaire also included a group of questions about 
social and demographic factors. Two of those questions regarding 
the respondents’ age and place of residence were open-ended. To 
achieve the unambiguous interpretation of the results, we trans-
formed them into a binary format. Respondents were asked to 
identify the municipality they live in. Respondents from 5 munici-
palities with the largest number of residents were assigned to the 
“city” group, while all the rest respondents were attributed to the 
“towns and villages” group. The age was categorized by median 
to the range up to 41-year-olds and from 42-year-olds. All other 
questions were close-ended. Respondents with primary or sec-
ondary education and high school graduates were assigned to the 
“non-university education” group. Respondents with unfinished or 
finished university studies were assigned to the “university educa-
tion” group. In terms of the employment status, the “employed” 
and “unemployed” groups were created. Heads of companies or 
the departments, office workers, civil servants, service sector 
employees, sellers, workers, and farmers were assigned to the 
“employed” group. Retirees, housewives, persons on parental 
leave, non-employed persons, and students were categorized to 
the “unemployed” group. The variable representing an income per 
member of a family was transformed into the binary format with 
“higher income” and “lower income” categories. With respect to 
a salary increase, the cut off point for those groups was 350 € in 
2021, and 400 € in 2022. In addition to this, more binary vari-
ables were created such as the number of family members, marital 
status, with children under 18 years old. The categorization of the 
rest of the questionnaire is presented in Table 1.

Statistical Analysis
Normality of the distribution of variables was tested using the 

Shapiro-Wilk test. With respect to the results of this test, medians 
with interquartile range (Q1–Q3) were presented for variables 
with non-normal distribution, and averages with standard distribu-
tions were presented for variables with normal distribution. Pear-
son’s chi-squared test (χ2) was used to determine whether there 
was a statistically significant difference between the expected 
frequencies and the observed frequencies in one or more of the 
categories. Differences were considered statistically significant 
when the p-value was lower than 0.05.

RESULTS

In total, this study included 3,200 respondents: 1,600 in 2021 
and 1,600 in 2022. Median age in both samples was 42 (29–54) 
years. The majority of the respondents were employed, married 
(or with partners), from small towns or villages, people with 
university education, without children under 18 years old. The 
samples were similar according to sex, age, education, place of 
residence, marital status, having children under 18 years old, 
employment status, income, and the severeness of COVID-19 
among the respondents (p > 0.05). In 2022, the sample included 
relatively more single respondents, those who had personally 
suffered from COVID-19 or had COVID-19 cases either in their 
families or among friends (p < 0.05). In addition to this, this sample 
included more respondents who selected foods following other 
than strengthening of health criteria (p < 0.001). The distribution 
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Question Categories with relevant response optionsa

Do you consume dietary supplements (vitamins,  
minerals, polyunsaturated fatty acids, plant-based  
preparations, etc.)?

Yes (yes, always / yes, more than 6 months per year / yes, 4–6 months per year / yes, 2–3 months 
per year / yes, 1 month per year / yes, but shortly or accidentally)
No (no, I do not consume)
Excluded from the analysis (I do not know / cannot answer)

What dietary supplements and what for have you 
taken over the last 12 months?b

For strengthening the immune system
For disease prevention and the overall strengthening of the body / energy boosting / eye care / boost-
ing memory / boosting the nervous system / strengthening the cardiovascular system / strengthening 
the joints, bones / better digestion / sleep regulation / for athletes / weight regulation / protection 
against the COVID-19 infection / other

What is most important to you when selecting food  
products?

Health strengthening (benefits to health)
Other (taste / price / preferences of other family members / necessity of diet / other)
Excluded from the analysis (I do not know / cannot answer)

Which of the dietary supplements have you 
consumed more under the impact of the COVID-19 
pandemic?  
(the question used only in the 2021 survey)b

Complex of vitamins and minerals / complex of vitamins / complex of minerals / omega-3 fatty acids / 
plant-based / targeted to the immune system / targeted to the cardiovascular system / targeted to the 
nervous system / targeted to the general strengthening of the body / vitamin C / vitamin D / vitamins 
of the B group / iron / magnesium / potassium / calcium / selenium / coenzyme Q10 / other / I do not 
know

Which of the dietary supplements have you  
consumed/taken over the last 12 months?  
(the question used only in the 2022 survey)b

Complex of vitamins and minerals / complex of vitamins / complex of minerals / omega-3 fatty acids 
/ fish oil / plant-based / targeted at the immune system / targeted at the cardiovascular system / tar-
geted at the nervous system / targeted at the general strengthening of the body / vitamin C / vitamin 
D / vitamin A / vitamins of the B group / folic acid / other vitamins / iron / magnesium / potassium / 
calcium / zinc / selenium / other minerals / coenzyme Q10 / probiotics / other / I do not know

Please select the appropriate statements for you: 
(level of exposure to COVID-19)

I’m suffering (or suffered) from COVID-19 / there is (or was) a member in my family who is suffering 
(or suffered) from COVID-19 / my friends, acquaintances, neighbours are suffering (or suffered) from 
COVID-19 in their families / I do not know anyone who is suffering (or suffered) from COVID-19

Please select the most appropriate statement about 
your COVID-19 infection:

Suffered from the asymptomatic or mild form of COVID-19 (I had an asymptomatic form of this 
disease / I had a mild form of this disease) / suffered from a severe COVID-19 form (I had a severe 
form of this disease / I had a very severe form of this disease)

Table 1. Questions about consumption of dietary supplements included in this study

aIn case of larger categories, the response options are provided in brackets; bselection of multiple answer options available

of the respondents by social and demographic factors is presented 
in Table 2.

In 2021, the consumption of dietary supplements was prevalent 
among 1,240 (78.1%) of the respondents. In 2022, the prevalence 

of the consumption of dietary supplements was significantly 
lower and accounted for 1,131 (71.6%) of the sample (p < 0.001). 
Despite this, most of the purposes for the consumption of dietary 
supplements remained similar (p > 0.05) (Fig. 1).

Fig. 1. Distribution of respondents by purpose of food supplements consumption and consumption within past 12 months in 
both samples. 
No statistically significant difference was observed between the samples (p > 0.05).
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Factor
Sample of 2021 Sample of 2022

n Relative  
frequency (%) n Relative  

frequency (%)
Sex 1,600  1,600

Male 792 49.5 800 50.0
Female 808 50.5 800 50.0

Age 1,600  1,600
41 years old or younger 769 48.1 784 49.0
42 years old or older 831 51.9 816 51.0

Education 1,484  1,495
Non-university education 474 31.9 495 33.1
University education 1,010 68.1 1,000 66.9

Place of residence 1,600  1,600
City 678 42.4 686 42.9
Small town or village 922 57.6 914 57.1

Marital status 1,341  1,334
Single 377 28.1 378 28.3
Married 964 71.9 956 71.7

Number of family members 1,600  1,600
Two or more 1,408 88.0 1,370 85.6
Onea 192 12.0 230 14.4

With children under 18 years old 1,600  1,600
No 991 61.9 967 60.4
Yes 609 38.1 633 39.6

Employment 1,494  1,471
Employed 1,174 78.6 1,135 77.1
Unemployed 321 21.4 336 22.9

Income 1,248  1,226
Lower 412 33.0 437 35.7
Higher 836 67.0 789 64.3

COVID-19 among friends or relatives 1,600  1,600
Does not know anyone who suffered from COVID-19 184 11.5 92 5.7
The respondent or his/her family members or friends suffered from COVID-19a 1,416 88.5 1,508 94.3

COVID-19 among family members 1,600  1,600
There were no COVID-19 cases in the respondent’s family 970 60.6 393 24.6
The respondent or his/her family members suffered from COVID-19a 630 39.4 1,207 75.4

Severeness of COVID-19 343  385
Suffered from the asymptomatic or mild form of COVID-19 264 77.1 293 76.2
Suffered from a severe form of COVID-19 78 22.9 92 23.8

Food selection criteria 1,569 1,541
Health strengthening 489 31.1 286 18.5
Othera 1,081 68.9 1,256 81.5

Table 2. Distribution of respondents by social and demographic factors

aSignificantly larger part in the sample collected in 2022 (p < 0.05).

During the COVID-19 pandemic, in 2021, the consumption of 
dietary supplements was more prevalent among females, employed, 
respondents with higher income, university education, without 
children under 18 years old, from larger municipalities, respondents 
who suffered from COVID-19 by themselves or knew COVID-19 

cases in their families or among friends, also among respondents 
who indicated the selection of foods for health strengthening 
(p < 0.05). The prevalence of the consumption of dietary supple-
ments was not associated with age, marital status, number of family 
members, severeness of the COVID-19 (p > 0.05) (Table 3).
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After the COVID-19 pandemic, in 2022, the consumption of 
dietary supplements was more prevalent among females, older, 
employed respondents, respondents with higher income, univer-

sity education, from larger municipalities, respondents who suf-
fered from COVID-19 by themselves or knew COVID-19 cases 
in their families or among friends, also among respondents who 

Factor

Sample of 2021 Sample of 2022

p-valueDid not consume Consumed Did not consume Consumed

n % n % n % n %
Sex

Male 192 24.5a 591 75.5 253 32.2a 533 67.8 < 0.001
Female 155 19.3 649 80.7a 195 24.6 599 75.4a 0.011

Age
41 years old or younger 180 23.7 580 76.3 238 30.8a 535 69.2 0.002
42 years old or older 167 20.2 659 79.8 211 26.1 596 73.9a 0.005

Education
Non-university education 116 24.9a 350 75.1 174 35.7a 314 64.3 < 0.001
University education 188 18.7 818 81.3a 234 23.6 757 76.4a 0.007

Place of residence
City 124 18.5 548 81.5a 168 24.8 510 75.2a 0.005
Small town or village 223 24.4a 691 75.6 280 31.0a 622 69.0 0.002

Marital status
Single 75 20.3 294 79.7 115 30.8 258 69.2 0.001
Married 223 23.2 740 76.8 268 28.3 678 71.7 0.010

Number of family members
Two or more 313 22.4 1,082 77.6 396 29.3 957 70.7 < 0.001
One 34 17.8 157 82.2 52 23.0 174 77.0 0.190

With children under 18 years old
No 197 20.1 783 79.9a 264 27.7 688 72.3 < 0.001
Yes 150 24.8a 456 75.2 184 29.3 443 70.7 0.070

Employment
Employed 234 20.0 936a 80.0a 295 26.3 828 73.7a < 0.001
Unemployed 87a 27.7a 227 72.3 109 32.8a 223 67.2 0.157

Income
Lower 102 24.9a 307 75.1 144 33.2a 290 66.8 0.009
Higher 162 19.5 670 80.5a 205 26.2 577 73.8a 0.001

COVID-19 among friends or relatives
Does not know anyone who suffered from COVID-19 61 34.3a 117 65.7 40 44.4a 50 55.6 0.105
The respondent or his/her family members or friends  
suffered from COVID-19 286 20.3 1,122 79.7a 409 27.4 1,081 72.6a < 0.001

COVID-19 among family members
There were no COVID-19 cases in the respondent’s family 224 23.3 738 76.7 125 32.6a 259 67.4 < 0.001
The respondent or his/her family members suffered from 
COVID-19 122 19.6 502 80.4 324 27.1 872 72.9a < 0.001

Severeness of COVID-19
Suffered from the asymptomatic or mild form of COVID-19 60 23.1 200 76.9 75 26.0 214 74.0 0.435
Suffered from a severe form of COVID-19 11 14.1 67 85.9 29 31.9 62 68.1 0.007

Food selection criteria
Health strengthening 84 17.3 401 82.7a 63 22.2 221 77.8a 0.098
Other 253 23.5a 822 76.5 360 28.8a 888 71.2 0.004

Table 3. Distribution of respondents by consumption of dietary supplements and social and demographic factors in both samples

aSignificantly larger part within the sample (p < 0.05).
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Factor
Sample of 2021 Sample of 2022

p-value
n Relative  

frequency (%) n Relative  
frequency (%)

Sex 401 221
0.168Male 190 47.4 92 41.6

Female 211 52.6a 129 58.4
Age 401 221

0.75841 years old or younger 142 35.4 81 36.7
42 years old or older 259 64.6 140 63.3

Education 383 204
0.564Non-university education 79 20.6 38 18.6

University education 304 79.4 166 81.4
Place of residence 401 221

0.901Bigger municipalities 183 45.6 102 46.2
Smaller municipalities 218 54.4a 119 53.8

Marital status 333 187
0.529Single 79 23.7 49 26.2

Married 254 76.3a 138 73.8
Number of family members 401 221

0.033Two or more 341 85.0 173 78.3
One 60 15.0 48 21.7

With children under 18 years old 401 221
0.842No 280 69.8 156 70.6

Yes 121 30.2 65 29.4
Employment 367 205

0.788Employed 297 80.9 164 80.0
Unemployed 70 19.1 41 20.0

Income 324 164
0.273Lower 78 24.1 47 28.7

Higher 246 75.9 117 71.3
COVID-19 among friends or relatives 401 220

0.252Does not know anyone who suffered from COVID-19 36 9.0 14 6.4
The respondent or his/her family members or friends suffered 
from COVID-19 365 91.0a 206 93.6

COVID-19 among family members 401 221

< 0.001There were no COVID-19 cases in the respondent’s family 239 59.6a 54 24.4
The respondent or his/her family members suffered from 
COVID-19 162 40.4 167 75.6

Severeness of COVID-19 83 52
0.813Suffered from the asymptomatic or mild form of COVID-19 64 77.1 41 78.8

Suffered from a severe form of COVID-19 19 22.9 11 21.2

Table 4. Distribution of respondents who indicated consumption of dietary supplements and selection of foods for health 
strengthening by social and demographic factors

aSignificantly larger part within the sample (p < 0.05).

indicated the selection of foods for health strengthening (p < 0.05). 
The prevalence of consumption of dietary supplements was not 
associated with marital status, number of family members, hav-
ing children under 18 years old, severeness of the COVID-19 
(p > 0.05) (Table 3).

After the COVID-19 pandemic, the prevalence of consumption 
of dietary supplements decreased among all social and demo-
graphic groups (Table 3), except one-person households, respond-
ents with children under 18 years old, unemployed respondents, 
also among those who did not know anyone who suffered from 
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COVID-19, respondents who suffered from asymptomatic or 
mild form of COVID-19, and those who indicated the selection 
of foods for health strengthening (p > 0.05). On the other hand, the 
prevalence of selection of food for health strengthening among 
the consumers of dietary supplements significantly decreased 
after the pandemic (p < 0.001) (Table 3).

Among the respondents who indicated the selection of foods 
for health strengthening in 2021, the consumption of dietary 
supplements was more prevalent among females, residents from 
smaller municipalities, married respondents and those who per-
sonally suffered from COVID-19 or had COVID-19 cases among 
their family members or friends (p < 0.05). The consumption of 
dietary supplements was not associated with social and demo-
graphic factors among those who indicated the selection of foods 
for strengthening their health in 2022 (p > 0.05). In 2022, among 
the respondents who selected foods for health strengthening, the 
prevalence of the consumption of dietary supplements increased 
among single respondents and those who personally suffered from 
COVID-19 or had COVID-19 cases among their family members 
(p < 0.05). Sex, age, education, type of place of residence, marital 
status, having children, employment, income, COVID-19 cases 
among respondents or their friends, and COVID-19 severeness 
were not associated with changes in the prevalence of the con-
sumption of dietary supplements among the respondents who 
selected foods for health strengthening (Table 4).

In both the samples, the top five purposes for the consumption 
of dietary supplements among the respondents who indicated 
the selection of foods for health strengthening were as follows: 
strengthening the immune system, the overall strengthening of 
the body, strengthening the cardiovascular system, strengthening 
the bones and joints, and boosting the nervous system. Among 
the respondents who indicated the selection of foods for health 
strengthening, the prevalence of consumption of dietary sup-
plements in 2022 was similar to the prevalence in 2021 for all 
the purposes for the consumption except the energy boosting 

Purpose of consumption of dietary  
supplements

Sample of 2021 Sample of 2022
p-value

n Relative frequency 
(%) n Relative frequency 

(%)
Strengthening the immune system 216b 53.8 123b 55.7 0.668
Overall strengthening of the body 181 45.1 102 46.0 0.807
Energy boosting 50 12.4 42 19.0 0.028
Eye care 55 13.8 36 16.2 0.385
Boosting memory 49 12.3 35 16.0 0.206
Boosting the nervous system 94 23.5 57 25.8 0.513
Strengthening the cardiovascular system 139b 34.7 64 28.8 0.146
Strengthening the joints, bones 108 26.9 54 24.3 0.497
Better digestion 78b 19.5 36 16.3 0.329
Regulation of sleep 37 9.1 26 11.8 0.315
For athletics 28 7.1 13 6.0 0.597
Protection against the COVID-19 infection 25 6.2 12 5.6 0.685

Table 5. Distribution of respondentsa by purpose of food supplements consumption during the pandemic (in 2021) and after 
it (in 2022)

aOnly consumers of dietary supplements were included: in 2021 the sample size was 401, in 2022 the sample size was 221. The consumption of other than listed dietary 
supplements was indicated by less than 6.0% of the respondents in both samples. bStatistically significant difference in comparison with those who selected foods accord-
ing to another criterion than health strengthening.

(p > 0.05). Among the respondents who indicated the selection of 
foods for health strengthening, the prevalence of the consumption 
of dietary supplements for energy boosting significantly increased 
(p = 0.028). In 2021, the respondents who indicated the selection 
of foods for health strengthening more frequently, compared to 
those who selected foods according to other criteria, indicated the 
consumption of dietary supplements for strengthening the immune 
and cardiovascular systems, also for digestion (p < 0.05). In 2022, 
the respondents who indicated the selection of foods for health 
strengthening more frequently, rather than those who selected foods 
according to other criteria, indicated the consumption of dietary sup-
plements for strengthening the immune system (p < 0.05) (Table 5).

In 2021, the most frequently indicated dietary supplements the 
consumption of which increased during the COVID-19 pandemic 
were vitamin C and vitamin D. Other dietary supplements were 
indicated twice or more times less frequently. In 2021, among 
the respondents who selected foods for health strengthening, an 
increase in the consumption of omega-3 fatty acids, dietary sup-
plements targeted at the immune system, vitamin C and selenium 
was more frequent than among those who selected foods for other 
purposes (p < 0.05). Respondents who indicated the selection of 
foods for other purposes than health strengthening more frequently 
indicated that they did not know or could not indicate the exact 
dietary supplements the consumption of which increased during 
the COVID-19 pandemic (p < 0.05) (Table 6).

In 2022, the most prevalent dietary supplement was vitamin D. 
Also, highly prevalent were complexes of vitamins and minerals, 
magnesium, vitamin C, omega-3 fatty acids, vitamins of the B 
group, and fish oil. Other dietary supplements were two or more 
times less prevalent. In 2022, among the respondents who selected 
foods for health strengthening, the consumption of omega-3 fatty 
acids, plant-based dietary supplements, targeted at the immune 
system, vitamin C, vitamin D, zinc, selenium and probiotics was 
more prevalent than among those who selected foods for other 
purposes (p < 0.05) (Table 7).
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DISCUSSION

This study revealed the prevalence of the consumption of di-
etary supplements among the working-age residents of Lithuania 
during and after the COVID-19 pandemic with respect to social 
and demographic factors, COVID-19 experiences and food 
selection criteria. Despite the fact that nutritionists emphasize 
that it is recommended to gain the micronutrients with foods and 
use dietary supplements only in case of the under-consumption 
of micronutrients, this study brings to the light the behavioural 
changes of the society in case of the extreme situation – the 
COVID-19 pandemic (16).

Our results revealed that the prevalence of the consumption 
of dietary supplements decreased after the COVID-19 pandemic. 
This could have been foreseen after the study, which was con-
ducted in Poland, during the pandemic. The Polish study revealed 
that the prevalence of the consumption differed between the waves 
of the pandemic and that the prevalence in the third wave was not 
greater than in the first. During the third wave, the prevalence of 
the consumption of dietary supplements was likely to decrease 
(10). Our study confirms this trend. On the other hand, in 2022, the 

consumption of dietary supplements among residents of Lithuania 
was significantly higher than in 2017 (17).

The results of this study showed that the prevalence of the con-
sumption of dietary supplements decreased among all social and 
demographic groups except one-person households, respondents 
with children under 18 years old, unemployed respondents, and 
also among those who did not know anyone who suffered from 
COVID-19, respondents who suffered from asymptomatic or 
mild form of COVID-19, and those who indicated the selection 
of foods for health strengthening. Therefore, we hypothesize that 
after the pandemic, the consumption of dietary supplements kept 
prevalent mostly among those who consumed dietary supplements 
deliberately and not impulsively. This could explain the fact that 
during the pandemic, in 2021, every third respondent could not 
answer/did not know what exact dietary supplements he/she used 
more frequently because of the COVID-19 pandemic, but after the 
pandemic, in 2022, there was less than 1 percent of the total sample 
of the respondents who did not know what dietary supplements 
they used in the past 12 months. With respect to the fact, that this 
question differed in the surveys and answers to it cannot be com-
pared directly, such a big difference cannot be ignored and might 

Dietary supplements
Whole sample of 2021

Those who selected foods 
for health strengthening 

(n = 401)

Those who selected foods 
for other purposes  

(n = 822)
p-value

n
Relative 

frequency 
(%)

n
Relative 

frequency 
(%)

n
Relative 

frequency 
(%)

Complex of vitamins and minerals 91 7.4 35 8.7 56 6.8 0.231
Complex of vitamins 42 3.4 11 2.7 31 3.8 0.354
Complex of minerals 20 1.6 8 2.0 12 1.5 0.488
Omega-3 fatty acids 165 13.5 74 18.5 91 11.1 < 0.001
Plant-based 34 2.8 12 3.0 22 2.7 0.752
Targeted at the immune system 128 10.5 61 15.2 67 8.2 < 0.001
Targeted at the cardiovascular system 59 4.8 23 5.7 36 4.4 0.299
Targeted at the nervous system 45 3.7 14 3.5 31 3.8 0.807
Targeted at the general strengthening 
of the body 144 11.8 55 13.7 89 10.8 0.141

Vitamin C 377 30.8 141 35.2 236 28.7 0.022
Vitamin D 400 32.7 146 36.4 254 30.9 0.054
Vitamins of the B group 126 10.3 45 11.2 81 9.9 460
Iron 75 6.1 22 5.5 53 6.4 0.511
Magnesium 146 11.9 56 13.9 90 11.0 0.133
Potassium 62 5.1 16 4.0 46 5.6 0.226
Calcium 62 5.1 22 5.5 40 4.9 0.650
Selenium 46 3.8 22 5.5 24 2.9 0.027
Coenzyme Q10 21 1.7 10 2.5 11 1.3 0.146
Other 38 3.1 11 2.7 27 3.3 0.606
Did not know/could not answer 384 31.4 109 27.2 275 33.5 0.026

Table 6. Distribution of respondents by selection of foods and increase in consumption of exact dietary supplements during 
the COVID-19 pandemic in the sample of 2021 (N = 1,223)
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Dietary supplements

Whole sample of 2022 Those who selected foods 
for health strengthening

Those who selected foods 
for other purposes

p-value
n

Relative 
frequency 

(%)
n

Relative 
frequency 

(%)
n

Relative 
frequency 

(%)
Complex of vitamins and minerals 391 35.3 82 37.1 309 34.8 0.521
Complex of vitamins 88 7.9 11 5.0 77 8.7 0.069
Complex of minerals 30 2.7 5 2.3 25 2.8 0.659
Omega-3 fatty acids 327 29.5 83 37.6 244 27.4 0.003
Fish oil 278 25.1 52 23.5 226 25.5 0.555
Plant-based 91 8.2 29 13.1 62 7.0 0.003
Targeted at the immune system 150 13.5 40 18.1 110 12.4 0.026
Targeted at the cardiovascular system 109 9.8 17 7.7 92 10.3 0.235
Targeted at the nervous system 109 9.8 26 11.8 83 9.3 0.280
Targeted at the general strengthening of the 
body 106 9.6 27 12.2 79 8.9 0.133

Vitamin C 353 31.8 83 37.6 270 30.4 0.040
Vitamin D 535 48.2 134 60.6 401 45.1 < 0.001
Vitamin A 66 6.0 17 7.7 49 5.5 0.214
Vitamins of the B group 285 25.7 68 30.8 217 24.4 0.054
Folic acid 71 6.4 16 7.2 55 6.2 0.570
Other vitamins 26 2.3 5 2.3 21 2.4 0.930
Iron 152 13.7 32 14.5 120 13.5 0.704
Magnesium 380 34.2 82 37.1 298 33.5 0.315
Potassium 162 14.6 41 18.6 121 13.6 0.063
Calcium 128 11.6 30 13.6 98 11.0 0.280
Zinc 180 16.2 51 23.1 129 14.5 0.002
Selenium 105 9.5 35 15.8 70 7.9 < 0.001
Other minerals 20 1.8 6 2.7 14 1.6 0.250
Coenzyme Q10 57 5.1 15 6.8 42 4.7 0.208
Probiotics 105 9.5 38 17.3 67 7.5 < 0.001
Other 38 3.4 6 2.7 32 3.6 0.516
Did not know/could not answer 8 0.7 0 0.0 8 0.9 0.157

Table 7. Distribution of respondents by selection of foods and consumption of exact dietary supplements after the COVID-19 
pandemic in the sample of 2022 (N = 1,110)

indicate a low nutritional literacy and an inadequate consumption 
of dietary supplements in a large part of the consumers during the 
pandemic. Other researchers emphasize additional factors such 
as Russian-Ukrainian war that could impact the nutrition in the 
post-pandemic period which caused a socioeconomic crisis (18). 
Socioeconomic factors were presented as important determinants 
of the consumption of dietary supplements (9). On the other hand, 
our study showed that despite a general decrease in the prevalence 
of the consumption of dietary supplements, most of the purposes 
of the consumption remained similar in the post-pandemic period.

After the COVID-19 pandemic, in general sample, as well 
as among the respondents who indicated the selection of foods 
for health strengthening, the most prevalent dietary supplements 
were targeted at strengthening the immune system and the car-
diovascular system. On the other hand, the group of respondents 
who indicated the selection of foods for health strengthening 

more frequently consumed a higher variety of dietary supple-
ments for strengthening the immune system and coping with 
infectious diseases while the general sample revealed a broader 
spectrum of dietary supplements. Other studies also show a high 
prevalence in the consumption of the same dietary supplements 
containing vitamin D, multivitamins, vitamin C, omega-3 fatty 
acids, probiotics, zinc (19). However, it seems that the consump-
tion of dietary supplements in Lithuania and other countries of 
the world in most cases is not adequate and based on the actual 
deficiencies but rather highly determined by external factors such 
as advertising (20), socioeconomic factors (21), the improvement 
of health (22–24), and other factors (9). Concerns about the in-
adequate consumption of dietary supplements have been raised 
for quite long (25).

It remains questionable why the prevalence of the consump-
tion of dietary supplements significantly decreased among the 
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respondents who suffered from a severe form of COVID-19 
while among those who suffered from asymptomatic or mild 
COVID-19, the prevalence of the consumption of dietary sup-
plements remained similar. It could be related with the studies 
stating that there is a limited evidence that high-dose supplements 
of micronutrients will either prevent severe disease or speed up 
the recovery (26, 27). On the other hand, this trend might indicate 
the tiredness of the pandemic or the false belief that the threat of 
COVID-19 has disappeared. In order to answer such questions, 
there is a need for studies about the prevalence of the consumption 
of dietary supplements in emergency situations like pandemic.

Limitations of the Study
We were able to assess only the subjective view of the respond-

ents to the consumption of food supplements during and after 
the COVID-19 pandemic because of the cross-sectional design 
of the study. A longitudinal study would have possibly provided 
more accurate results. On the other hand, this study included two 
representative samples, sufficient to assess the consumption of 
dietary supplements among adult residents of Lithuania during 
and after the COVID-19 pandemic.

Also, assuming that respondents might use various dietary 
supplements with a different frequency we did not include the 
temporal analysis into this study. In addition, according to the 
limitations of the resources, this study included a question about 
food selection criteria without the additional questions about de-
tails of each criterion. Such data might have provided the brighter 
picture regarding the reasons of inequalities in the consumption 
of dietary supplements.

CONCLUSIONS

Among the working-age Lithuanian residents, the consumption 
of dietary supplements in most social and demographic groups 
decreased after the COVID-19 pandemic. After the COVID-19 
pandemic, the selection of foods for health strengthening was 
associated with maintaining the same level of consumption as it 
was during the pandemic. Despite the decrease in the consump-
tion of dietary supplements after the pandemic, the purposes for 
the consumption during and after the pandemic in the majority of 
cases remained similar with the leading purposes for strengthening 
the immune system and the general strengthening of the body.

The results of this study suggest the impulsivity and a lack of 
deliberation in the consumption of dietary supplements during 
the pandemic among the working-age residents of Lithuania. 
During and after the pandemic, the selection of foods for health 
strengthening was associated with a greater consumption of 
dietary supplements for strengthening the immune system and 
cardiovascular health. Additional studies regarding the adequacy 
of the consumption of dietary supplements are needed.
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