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Abstract
Objectives: To assess dietary supplements, functional foods and nutraceuticals use among the  patients after myocardial infarction (MI). 
Material and Methods: The authors prospectively enrolled 100 consecutive patients hospitalized due to MI and remaining under coordinated 
outpatient care after MI in the authors’ cardiology department. Results: The authors showed that patients within median (interquartile range) 12.30 
(10.18–14.57) months after MI use dietary supplements, nutraceuticals and functional foods in their everyday diet. Vitamins (53% patients), espe-
cially vitamin D (35%), were the most frequently used dietary supplements. In contrary to common usage of dietary supplements (59%), smaller 
proportion of patients use functional foods (21%) and nutraceuticals (5%), especially phytosterols. The authors found that the use of over-the-coun-
ter (OTC) drugs and dietary supplements is associated with age (participants <60 years old vs. participants ≥60 years old: OTC drugs: N = 8 [20.0%] 
vs. N = 32 [53.3%], p < 0.001; herbals: N = 3 [7.5%] vs. N = 16 [26.7%], p = 0.019), sex of the patients following MI (females vs. males: vitamins: 
N = 17 [70.8%] vs. N = 36 [47,4%], p = 0.045; vitamin D: N = 13 [54.2%] vs. N = 22 [28.9%], p = 0.024; omega-3 fatty acids: N = 3 [12.5%] vs. 
N = 1 [1.3%], p = 0.042; herbals: N = 8 [33.3%] vs. N = 11[14.5%], p = 0.040), as well as the BMI of the participants (BMI < 24.9 vs. BMI ≥ 25.0: mul-
tivitamin/multimineral dietary supplements: N = 3 [15.0%] vs. N = 31 [42.5%], p = 0.035; vitamin B6: N = 1 [5.0%] vs. N = 21 [28.8%], p = 0.035). 
In the study group all participants with the age above retirement age have already withdrawn from professional activity and they more often used 
OTC drugs (N = 14 [25.9%] before retirement age vs. N = 26 [56.5%] above retirement age, p = 0.002). Conclusions: The patients following MI 
use supplements, functional foods and nutraceuticals. Their use depends on sex, age, BMI and professional activity. The authors believe that their 
potential beneficial effects require further evaluation in clinical longitudinal studies. Int J Occup Med Environ Health. 2023;36(6):732–43
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dietary products taken as regular foods that provide addi-
tional health benefits beyond their basic nutrition  [8]. 
The  term “nutraceuticals” was defined by U.S.  Founda-
tion for Innovation in Medicineas “any substance that is 
a food or a part of a food and provides medical or health 
benefits, including the  prevention and treatment of 
 disease” [9].
Both terms are frequently interchangeably used although 
according to some authors, nutraceuticals usually appear 
in supplement form, whereas functional foods deliver its 
benefits in food form only [10,11].
The effects of functional foods on CVD prevention have 
been investigated. The  primary interest was dietary 
products rich in long-chain n-3 fatty acids, dietary fiber, 
phytochemicals, and nutrients based on soy [10]. There 
is strong evidence of effectiveness of cholesterol-lower-
ing spreads which has been confirmed in several stud-
ies [10,11].
Nutraceuticals can be distinguished in some specific cat-
egories: dietary fiber, prebiotics, probiotics, polyunsatu-
rated fatty acids, antioxidants, and other different types 
of herbal or natural foods. They show multiple, including 
cardiovascular, health benefits [12].
To the best of the authors’ knowledge, to date there is no 
study evaluating the  usage of supplements, functional 
foods and nutraceuticals among patients following MI, 
although the  use of dietary supplements was gener-
ally studied mostly among the U.S. population [13] and 
the  population of patients with different CVDs  [14]. 
In this pilot study the authors assess the dietary supple-
ments, functional foods and nutraceuticals use among 
the patients being months after MI in a single Polish car-
diology center.

MATERIAL AND METHODS
For this pilot study the  clinical data was collected pro-
spectively from 187 consecutive patients treated for MI 
in the authors’ cardiology department in August 2021–

INTRODUCTION
Nowadays the  cardiovascular diseases (CVD), particu-
larly myocardial infarction (MI) are the leading cause of 
death in the European region [1].
Lifestyle changes such as the smoking cessation, healthy 
diet, physical activity, blood pressure control, optimal 
weight and psychosocial wellbeing were highlighted as 
the  important factors in the  overall reduction of CVD 
mortality and morbidity [2,3]. Already in 2019, Europe-
an Society of Cardiology (ESC) Guidelines for the man-
agement of dyslipidemias issued specific statements on 
the use of on dietary supplements (such as vitamins B6, 
B11, B12, C and D) and functional foods and mentioned 
that phytosterols should be considered in specific groups 
of patients due to their lowering effect on low density lipo-
protein cholesterol (LDL-C) and total cholesterol (TC) [4]. 
The recommendations on phytosterols were confirmed in 
the 2021 ESC CVD prevention guidelines. According to 
ESC phytosterols are effective in lowering LDL-C levels 
by around 10% when consumed in amounts of 2 g/day. 
The  effect is in addition to that obtained with a  low-fat 
diet or statins use. No studies with clinical endpoints have 
been performed yet [5].

Dietary supplements in CVD and MI
Dietary supplements are classified as foodstuffs intended 
to complete the regular diet [6]. Their potential benefits, 
also in CVD are constantly being sought. As for vitamins, 
there is no strong evidence to recommend constant sup-
plementation. The trials on supplementation of vitamins 
B6, B11, B12, C and D showed no beneficial effect [5]. Many 
substances remain a subject of clinical interest including 
L-carnitine or coenzyme Q10, but the  data is inconclu-
sive [7].

Functional foods and nutraceuticals in CVD and MI
According to the  U.S. Institute of Medicine’s Food and 
Nutrition Board functional foods can be referred to as 
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tion and eventually asked for a  possibility to call later. 
After the survey the names of all the substances or foods 
taken regularly by the patient were evaluated and detailed 
data about its ingredients and dosages were collected, 
anonymized, and analyzed statistically.
Definitions applied:

 – Dietary supplements  – substances designed as  con-
centrated sources of vitamins, minerals, or other sub-
stances with nutritional or physiological effect and 
foodstuffs intended to complete the  regular diet  [6]. 
The  substances were assigned basing on the  type 
including vitamin, mineral, nutritional etc. as the die-
tary supplement regardless of the legal registration as 
drug or dietary supplement.

 – Functional foods-any nourishment taken as regular 
foods that provide additional health benefits beyond 
their basic nutrition [8].

 – Nutraceuticals-any substance that is food or a part of 
food and provides medical or health benefits, includ-
ing the prevention and treatment of disease [9].

 – Over-the-counter (OTC) medicines-any medication 
that is legally allowed to be sold by pharmacists without 
need for a prescription [15]. The drugs were assigned 
as OTC drugs only when legally registered as a drug. 
Their content was checked and included in analysis 
along with substances contained in the dietary supple-
ments (vitamins, minerals, nutritional substances).

In the survey the drugs prescribed by the doctor, even if 
the drugs were OTC drugs like aspirin were not counted 
in the OTC drugs use.

Ethics approval
This study was conducted according to the  guidelines 
laid down in the  Declaration of Helsinki and all pro-
cedures involving patients were approved by the  local 
Ethic Examining Committee of Human Research of the 
Medical University of Warsaw (Decision of Approval: 
AKBE/291/2022).

August 2022 in Poland. Finally, after meticulous analysis 
of the data obtained, only 100 patients met the inclusion 
criteria and were included in analysis.
Inclusion criteria:

 – patients treated for acute coronary syndrome diag-
nosed based on ESC criteria and treated with percuta-
neous coronary angioplasty according to the standards 
for the treatment of MI,

 – regular control by the  cardiologist within the  first 
6 months after MI,

 – at least 6 months from the MI at the time of the survey 
collection,

 – consent to participate in the survey regarding the use 
of prescribed drugs, OTC drugs, nutraceuticals, func-
tional foods, herbs, vitamins, and other dietary sup-
plements,

Exclusion criteria – lack of consent to participate in the 
survey.
The clinical data was collected based on patients’ medical 
records from acute phase of MI. Next, the survey was col-
lected from the patients at least 6 months from the MI.

Survey
The survey consisting of 10 open and closed questions 
was conducted in 100 patients remaining under coordi-
nated outpatient care after MI in the authors’ cardiology 
department. All the patients consented to participate in 
the  survey and were asked about the  use of prescribed 
drugs, OTC drugs, nutraceuticals, functional foods, 
herbs, vitamins, and other dietary supplements, as well 
as general dietary habits. The dietary habits survey part 
included question about the  product to spread a  bread 
with basing on common dietary traditions in the region 
and an important source of fats in the  patients’ diet. 
The  patients were asked to list the  names of the  cur-
rently taken drugs or supplements with dosages. In case 
the patients could not provide the above information in 
detail, they were provided with further specific explana-
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tional fat to spread the bread with. The herbals or botanicals 
were used in 19% (Table 2). Other supplements were used in 
13% and are listed in Table 3.
For further analysis in this pilot study the  usage was 
compared according to sex, age, professional activity, 
body mass index (BMI), left ventricular ejection frac-
tion, smoking, type of the MI, previous history of MI, and 
presence of diabetes mellitus or hypertension (Table 4). 
All patients who presented with age above retirement age 
(N = 46) claimed to withdraw from professional activity.
Statistically significant differences were observed in 4 com-
parisons according to sex (female vs. male), age (<60 years 
old vs. ≥60 years old), retirement age (≥60 years old for 
women and ≥65 years old for men) and BMI (<24.9 kg/m2 
vs. ≥25.0 kg/m2). Females statistically more often used all 
vitamins (70.8% vs. 47.4%, p  =  0.045), vitamin D (54.2% 
vs. 28.9%, p  =  0.024), omega-3 fatty acids (12.5% vs. 1%, 
p  =  0.042) and herbs and botanicals (14.5% vs. 11%, 
p = 0.040) in their everyday diet (counts are presented in 
Table  4). Next, patients in the  age of ≥60 years as well as 
the patients above the retirement age and not active profes-
sionally had a significantly more frequent use of OTC drugs 
(53.3% vs. 20%, p < 0.001 and 56.5% vs. 25.9%, p = 0.002). 
The participants >60 years also use more herbals or botani-
cals (23.3% vs. 17.5%, p = 0.019). The use of multivitamin/
multimineral dietary supplements was significantly less 
common among patients with normal weight compared to 
overweight and obese (15% vs. 42.5%, p = 0.035). The dif-
ferences between the  study groups were not observed in 
the comparison of magnesium use and vitamin C use.
The difference in the  use of the  most reported dietary 
supplements, vitamins, herbs, and functional foods in 
the  study population was compared according to the 
type of MI (ST-segment elevation myocardial infarction 
[STEMI]/non-ST-segment elevation myocardial infarc-
tion [NSTEMI]), history of MI (yes/no), smoking (yes/no), 
diabetes mellitus type 2 or hypertension was evaluated and 
the authors observed no significant differences. The only 

Consent
Informed consent was obtained from all individual par-
ticipants included in the study.

Statistics
The statistical analysis was performed with the  use of 
the SPSS software, v. 28.0.1.0. The data were presented as 
mean (M) ± standard deviation (SD) in case of normally 
distributed variables, Me (1–3 quartile) in case of non-
normal distribution and count (percentages) in case of cat-
egorical variables. For nominal variables 2-sided Fisher’s 
exact test was used if the number of observations per group 
was <5, in other cases 2-sided Pearson’s χ2 test was applied. 
Maximally 11% of variables were missing.

RESULTS
The study group consisted of 100 patients, 24 (24%) fe- 
males and 76 (76%) males M±SD 60.8±9.5 years old. The 
group characteristics were listed in Table 1. Median time 
from MI to the  survey was 12.30 (range: 10.18–14.57) 
months. All the patients were taking drugs according to 
the ESC guidelines for patients following MI [2,3].
The results of the survey are presented in Table 2. Among 
100 patients surveyed, 40% of the patients claimed to use 
any OTC drugs not prescribed by the doctor, and 59% used 
any dietary supplements. Vitamins were the most common 
dietary supplements used (53%), out of which the  most 
popular was vitamin D (35%) with a median dose of 2100 IU 
(2000–4000 IU) then vitamin C (20%) with a median dose 
of 100 mg (60–900 mg). Next, the use of vitamin B6 (24%) 
with a median dose of 5 mg (4.25–5 mg) was often reported 
as a common product with magnesium, which was used in 
combination or separately in 34% of all patients. Omega-3 
fatty acids were less common (4%). The  patients’ dietary 
habits included use of functional food with bread (mar-
garine with plant stanol esters) in 16%, bread spread with 
butter in 48% and bread spread with margarine in 6%. 
Twenty-five percent of the  patients did not use any addi-
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It needs to be noted that in clinical practice some propor-
tion of patients does not undergo PCI following coronar-
ography. Therefore the  presented results  – in particular 
the STEMI vs. NSTEMI subgroup comparison – should be 
interpreted only in the context of invasively managed MI.

DISCUSSION
This pilot study among Polish patients after a median time 
of 12.3 months from MI, evaluated the usage of dietary 
supplements, nutraceuticals and functional foods in their 
everyday diet. According to the authors’ best knowledge 

statistically significant difference in the use of margarine 
containing plant stanol esters, margarine, butter, or no 
additional fat to spread the bread in comparison between 
the  groups was that the  patients with STEMI more fre-
quently used butter (p = 0.019).

Table 1. Characteristics of the study group of patients treated  
for myocardial infarction (MI) in the Medical University of Warsaw 
cardiology departments in August 2021–August 2022, Poland

Variable
Participants
(N = 100)

Age [years] (M±SD) 60.8±9.5

Sex (male) [n] 76

Smoking status [n]

smokers 42

non-smokers 58

history of smoking 7

Age ≥60 years [n] 60

Retiring age reached* [n] 46

BMI

≥25.0 kg/m2 [n] 73

kg/m2 (Me (1st–3rd quartile)) 27.9 (25.8–30.7)

Ejection fraction

<50% [n] 50

% (Me (1st–3rd quartile)) 49 (45–55)

Myocardial infarction [n]

STEMI 45

NSTEMI 53

History of MI [n] 11

Hypertension [n] 65

Diabetes mellitus type 2 [n (%)] 23 (22)

Impaired fasting glucose [n] 28

Cholesterol [mg/dl]

total (M±SD) 182±42

LDL (M±SD) 113±36

HDL (Me (1st–3rd quartile)) 41 (34–49)

Triglycerides [mg/dl] (Me (1st–3rd quartile)) 118 (69–188)

HbA1c [%] (Me (1st–3rd quartile)) 5.5 (5.2–5.7)

HbA1c – glycated hemoglobin A1c; NSTEMI – non-ST-segment elevation myocardial 
infarction; STEMI – ST-segment elevation myocardial infarction.
* ≥60 years for women and ≥65 years for men.

Table 2. Use of over-the-counter (OTC) drugs, dietary supplements, 
nutraceuticals, herbs, functional foods and dietary habits among  
the study group of patients treated for myocardial infarction (MI)  
in Medical University of Warsaw cardiology departments  
in August 2021–August 2022, Poland

Substance/Product/Food
Participants
(N = 100)

[n]

OTC drugs 40

Any dietary supplements 59

Vitamins 53

Magnesium 34

Multivitamin/multimineral dietary supplements 36

Vitamin D 35

Vitamin C 20

Vitamin B6 24

Omega-3 fatty acids 4

Other supplements 13 

Any functional food 21

bread spread with margarine containing plant stanol esters 16

other functional food 5

Bread spread

with butter 48

with margarine 6

without additional fat 25

Herbals or botanicals 19

Other non-classified 1
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it is the first study addressing this issue among patients in 
the early months after MI.
In the authors’ pilot study the patients mostly reported to 
use dietary supplements in form of vitamins. The authors 
observed that these patients more often used dietary 
supplements than it was reported in the  general Polish 
population. According to the  study conducted by Stoś 
et al. [16] minority of adults in Poland declared the use 
of food supplements during the year (up to 10%) in com-
parison to 59% in the study group.
In this study group all patients above retirement age 
claimed to withdraw from professional activity. This is 
more than in general population. According to the data 
for Poland, 2022, as many as 70.3% of those eligible were 
granted pension by Social Insurance Fund on the date they 
reached retirement age, including as many as 77.7%  of 
men and 64.5% of women [17]. Nevertheless, according 
to the law people receiving pension can still be profession-
ally active [18]. As the data on how many pensioners are 
professionally active is not published, the authors cannot 
compare exact numbers concerning professional activ-
ity. When patients after MI are considered, around 81% 
of all patients after various coronary events including MI  

Table 3. Using specific herbs, botanicals, or other nonvitamin/nonmineral 
dietary supplements after 6 months from myocardial infarction in 
the study group of patients treated for myocardial infarction (MI)  
in the Medical University of Warsaw cardiology departments  
in August 2021–August 2022, Poland

Substance/Product/Food
Participants
(N = 100)

[n]

Vitamins

vitamin D 35

vitamin C 20

vitamin B6 24

vitamin B12 6

vitamin K 4

vitamin E 4

vitamin A 3

vitamin B2 1

vitamin K2 1

Other dietary supplements

magnesium and vitamin B6 23

ginseng, iron and vitamin B 1

coenzyme Q10 and vitamin B2 1

taurine 1

coenzyme Q10 1

other 6

Minerals

magnesium 34

iron 6

potassium 6

zinc 2

Functional food

plant stanol esters 16

omega-3 fatty acids 3

omega-6 fatty acids 1

Nutridrink® 1

high protein foods 1

products for diabetics 1

Herbs

lemon balm and hop cones 2

ginkgo biloba 2

evening primrose oil 2

Substance/Product/Food
Participants
(N = 100)

[n]

Morbus alba 2

medical cannabis 2

acai berry 1

lemon balm and hawthorn fruit 1

Levicistum officinale 1

citrus bioflavonoids 1

Tagetes erecta and chokeberry extract 1

Gymnema Sylbestre leaf 1

lutein 1

artichoke oil 1

black turnip extract 1

ashwagandha 1
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return to work, but only 65% among patients aged 
≥54 years according to the metanalyses [19]. Although, it 
should be noticed that the authors’ study population was 
older (M = 60.76 years).
Older patients from the study group ≥60 years old as well 
as the patients that have already reached the retirement age 
were more likely to use the OTC drugs. The OTC drugs com-
promise a variety of substances which can be bought without 
doctor’s prescription nor indication. They are often misun-
derstood by the patients as they assign dietary supplements 
or minerals use as OTC drugs use. Generally, less restric-
tive regulations apply to the production and sale of dietary 
supplements [6] than drugs, nevertheless their use should 
be always advised, especially among the patients with past 
medical history. Significant effort on the education should 
be put, especially among the  older patients to increase 
the awareness about the difference between drugs and sup-
plements and prevent any fatal consequences of the overuse 
or drug-to-drug or drug-to-supplement interactions.
All vitamins and the most common vitamin D were also 
more frequently used by women. Basing on the  demo-
graphic data the authors assume that the use of vitamin D 
in women M±SD 61±9 years old observed in study may 
be also associated with recommendations on preven-
tion and treatment of osteoporosis [20]. More studies on 
the usage of dietary supplements among females experi-
encing CVDs are needed.
Vitamin D supplementation generally may have multiple 
potential ways in which it may be positive for general 
health, but it may be also advantageous in prevention of 
CVDs  [21,22]. However, systematic reviews performed 
on longitudinal studies and randomized controlled trials 
proved that the  data on vitamin D  supplementation 
impact on CVD risk is rather inconclusive, randomized 
control trials of its supplementation do not lower the 
incidence of cardiovascular events, and the newest ESC 
guidelines on prevention of CVDs do not clearly recom-
mend its use [5,23,24].
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The authors found that older patients were more likely 
to use herbs than the  patients <60 years, although still 
relatively few of them, as each of the herb was used max. 
in  2%. There are more and more preclinical studies on 
possible positive impact of herbs such as Gingko biloba 
and flavonoids on CVDs [28]. Unfortunately, the clinical 
data on herbs impact on CVDs is very limited. Although 
some possible positive effects have been proven in pre-
clinical studies  [28], none of the  substances have been 
proven effective in randomized clinical trials, there-
fore are recommended in the  guidelines  [5]. Moreover, 
the uncontrolled use of herbs may lead to adverse effects 
and herb-drug interactions  [29]. Further studies are 
needed to establish their role in the prevention of CVD.
As for the  population studies, dietary supplements use 
has been widely studied mostly on the population of USA. 
In  the  National Health and Nutrition Examination Sur-
vey (NHANES) conducted in USA, 52% of adults reported 
taking any dietary supplement in the  past 30 days  [13]. 
Recently the authors have observed an alarming increase 
in the  dietary supplements’ market in the  region.  Their 
availability and intensive advertising may result in their 
unjustified use, although according to the  data from 
2019/2020 claim that minority of Polish residents use any 
dietary supplements [16,30,31].
The authors’ preliminary findings however must be inter-
preted in the context of some limitations. The data from 
surveys may not be accurate as the patients may have not 
listed everything they usually take, or change the name of 
the products, or list the products they do not use, there-
fore there is a risk of under- or overreporting of nutrients 
intake in this study. What is more, supplement intake 
may not necessarily correspond to the nutritional status 
measured by the  laboratory methods because of varied 
bioavailability of nutrients from different foods and indi-
vidual differences in metabolism. Next, the  authors did 
not collect the  information about the  time the  patients 
were using the product. Further research on larger popu-

As for the other frequently used vitamin B6, more popu-
lar among patients with BMI ≥25 kg/m2, the data from 
the literature on its supplementation is inconclusive, and 
it is not recommended by the guidelines [5,25].
Apparently, unlikely any dietary supplements use, the use 
of nutraceuticals and the use of polyunsaturated fats such 
as omega-3 fatty acids has been widely proven to be effec-
tive in the  prevention of CVD and coronary artery dis-
ease  [5]. Both American Heart Association (AHA)  [26] 
and ESC  [5] clearly recommend their use. However, in 
the  authors’ study group the  most used nutraceutical, 
the omega-3 fatty acids were used only by 4% patients, 
which was a relatively low proportion in comparison to 
dietary supplements use. Women were more likely to use 
omega-3 fatty acids than men. Further studies should 
address this issue and the  guidelines should be applied 
more into the  everyday practice, especially among 
the patients under the current care of cardiologists and 
dieticians.
Next, the  ESC suggests a  target LDL-C of ≥55  mg/dl 
(1.4 mmol/l) and a minimum reduction of LDL-C >50% 
from baseline levels in patients after MI [4]. In Poland, 
one of the  available functional foods for the  patients 
following MI is the  margarine containing plant stanol 
esters. Sterols/stanols have the  potential to modify the 
plasma lipid profile  [10,11]. Therefore, the  questions 
provided in the  survey also included the  product to 
spread the bread with, basing on common dietary tra-
ditions in the region. Minority of the patients surveyed 
used margarine containing plant stanol esters. In  con-
trary, despite the consultation with dietician and recom-
mendations from cardiologist in the  coordinated care 
program, 48% of patients still used butter to spread the 
bread with.
Nevertheless, the product used to spread the bread with, 
as well as the use of omega-3 fatty acids may depend on 
many possible factors such as the  regional availability, 
marketing, financing, education, attitude, habits etc.[27].
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