
INTRODUCTION

The daily rhythm of people is very rapid — waking up early
in the morning, cooking breakfast for oneself and one’s
family, work, which comes together with stress and replace-
ment of proper meals with fast food. In the course of time,
traditions like cooking and eating warm, homemade meals
are forgotten.

Data of the Centre for Disease Prevention and Control
(CDPC) of Latvia indicate that there is an increasing num-
ber of people who, instead of eating healthy food, replace it
with pastry, which is not a wholesome diet, but more like a
snack (Pudule et al., 2010). Pastry includes products that
potentially contain trans fatty acids (polyunsaturated and
monounsaturated fatty acid isomers, which originate mainly
during the oil hydrogenation process (especially while heat-
ing) (Mintâle et al., 2010).

Unsaturated fatty acids have two types of isomers — geo-
metric and positional, which differ in a double bond posi-
tion. The geometric isomer typically has at least one double
bond, for example, cis configuration with molecular ar-
rangement in a “V” form. This type of double bond arrange-
ment provides the stability of the molecule (Stender et al.,
2014). When long carbon chains of fatty acids are trans-

formed during the trans configuration, it is common to have
a straightened molecule with hydrogen atoms arranged on
opposite sides, as in Figure 1. The melting point of oleic
acid is 14 °C, but of trans form elaidic acid — 45 °C
(Stender et al., 2014).

Daily use of these products that contain trans fatty acids
(TFA), over the course of a couple of years, can cause seri-
ous and incurable illnesses, cardiovascular disease (CVD)
being one of them.

According to the CDPC data, cardiovascular disease was
the most common cause of death (54% of all deaths) in Lat-
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Fig. 1. Structural formula of the trans fatty acids. (Stender et al., 2014).



via in 2012. The number of CVD has a tendency to increase
with each year. The total number of deaths annually is ap-
proximately 16 000 (16 313 in 2012), one-fifth of whom
have died before the age of 64 (Database of Latvian popula-
tion causes of death, CDPC); furthermore, standardised
mortality (until the age of 64) caused by cardiovascular dis-
ease in Latvia is three times higher than in EU countries and
other Baltic countries on average (Pudule et al., 2010).

Use of food with trans fatty acids can raise the total blood
cholesterol level by 20–30% as well as increase the propor-
tion of “bad cholesterol” (LDL-C) and lower the proportion
of “good cholesterol” (HDL-C) (Trumbo and Shimakawa,
2011; Iqbal et al., 2014).

Trans fatty acids are not synthesised in the human body, and
thus use of trans fatty acids in the diet for several years can
cause development of inflammatory processes in arteries,
which are risk factors in the development of cardiovascular
diseases. Meta-analysis studies have found that the risk of
developing CHD increases by about 23% if on average 5 g
trans fatty acids are used daily, which corresponds to 2% of
the total energy consumption). Other studies show that
when the proportion of trans fatty acids in the diet is 1%,
the risk to increase the level of “bad cholesterol” increases
(Paula, 2011; Stender et al., 2014).

Many epidemiological and clinical trials on animals and in

vitro have demonstrated the negative effect of industrially
synthesised TFA on coronary heart disease, as well as the
body’s physiological mechanisms and cellular malfunctions
(Ascherio et al., 1994). By altering the cell activity, endo-
thelial dysfunction is provoked, which is the first step to
atherosclerosis formation (Stender and Dyerleeng, 2004).

The World Health Organisation (WHO) and the European
Food Safety Authority (EFSA) have developed suggestions/
recommendations for acceding countries for provision of
healthy and balanced nutrition. In 2002, the WHO estab-
lished that daily food consumption by a person should not
exceed trans fatty acids at a level of more than 1% of the
daily caloric value intake (Stender et al., 2014). The Euro-

pean Food Safety Authority (EFSA) suggests EU acceding
countries to decrease trans fatty acids in food products to a
minimum (Krettek, 2008).

We cannot yet choose our genealogy, but we can choose our
lifestyle, and despite our rapid rhythm of life, we ought to
think about ourselves and about the food we “feed” our or-
ganism with, because often food that is the most appealing
to us is not the healthy choice. It should not be forgotten
that nutrition is a part of our life and the foundation of good
health. Food prepared at home and made healthy will al-
ways be better than shop-bought ready prepared foods, be-
cause not everything that we can find in the shops is healthy
and “friendly” for us and our organism.

The aim of the research was to determine the level of
awareness among patients of the cardiology department re-
garding trans fatty acids and their negative impact on car-
diovascular diseases.

MATERIALS AND METHODS

The quantitative and non-experimental study included 70
patients of the Latvian Centre of Cardiology, Pauls Stradiòð
Clinical University Hospital. The average age of the respon-
dents was 68 years (see Fig. 2). The Cardiac Research Insti-
tute had authorised the study. The research period was three
months. The study was conducted according to the declara-
tion of the Helsinki ethical standards and the legislation of
the Republic of Latvia. The participants of the research
were not exposed to any risk that could endanger their
health, well-being or personal data security. The data ob-
tained was confidential and was used only in a summarised
way.

A questionnaire was used to obtain information from pa-
tients. The questionnaire consisted of 20 questions, which
included demographic questions (age, sex, place of the resi-
dence), the clinical diagnosis of the patient and the duration
of the disease; one question on whether it is important to the
patient to eat healthily, four questions on awareness of the
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Fig. 2. Average age of the respondents.



patient regarding trans fatty acids, four questions on aware-
ness of the effect of trans fatty acids on health and six ques-
tions on presence of trans fatty acids in food products.

The questions about patient awareness on trans fatty acids
were taken from a questionnaire used in the study “Use of
Trans Fat Information on Food Labels and Its Determinants
in a Multiethnic College Student Population” (Jasti and Ko-
vacs, 2010). The questionnaire was modified for survey of
the cardiology unit patients.

An electronic authorisation for the study was received re-
garding the usage of the questionnaire.

Potential participants of the research received an invitation
to take part in the research, with the help of the informative
letter. The 70 cardiology patients participating in the study
already had a cardiac diagnosis. They each answered the
questions in the questionnaire in the presence of the re-
searcher. The time taken to complete the questionnaire was
approximately 21 minutes. In case of uncertainty of a pa-
tient regarding a question, the researcher gave additional in-
formation. At the end of the questionnaire, the researcher
individually discussed uncertain questions with the patient
as well as answered the patients’ questions.

The data collected from the questionnaire were summarised
and processed using SPSS software (IMB SPSS Statistic
22) and Microsoft Excel. Mathematical statistics and func-
tions used in the process were: averages, standard deviation,
minima and maxima. Relationships were tested using a cor-
relation analysis was used. Visual graphs were created using
softwares which reflected and made the results collected
from the questionnaires far more apparent/clearer.

RESULTS

Answers to questions regarding the diagnosis and its detec-
tion are shown in Figure 3. In the period till 2000, three re-
spondents were diagnosed with MI (myocardial infarction),
and one each with atherosclerosis, hypertension, and heart
failure. In the period from 2000 to 2005, there were no pa-

tients diagnosed with any disease. From 2005 to 2010, three
patients were diagnosed with hypertension, two patients
with myocardial infarction, and one each with a clot in a
blood vessel, heart failure, and angina. In the period from
2010 to 2016, the number of the patients increased: hyper-
tension — 5, heart rhythm disorders — 5, myocardial in-
farction — 9 , clot in a blood vessel — 2, angina pectoris —
8, heart failure — 4, and atherosclerosis — 4. A low
number of the patients were diagnosed with stroke — 2,
heart pathologies — 2, and cardiac arrhythmias — 2. Eight
patients did not know the time of their diagnosis detection
(see Fig. 3).

Evaluating the distribution based on the detected diagnosis,
only four diagnosed patients were under the age of 50. In
the age group 50–60, three patients were diagnosed with
myocardial infarction, two with hypertension, two with
heart valve pathologies, two with heart rhythm disorder
cases, and one respondent had angina. In the age group
60–70, three respondents were diagnosed with angina, three
with atherosclerosis, one with stroke, one with heart failure,
one with heart rhythm disorders, one with clot in a blood
vessel, and four patients with myocardial infarction. In the
age group 70–80, three respondents were diagnosed with
heart rhythm disorders, three with stroke, and three with
atherosclerosis. Two patients had cardiac arrhythmia, six
patients had angina, five were with hypertension, and five
with myocardial infarction. In the age group 80–90, three
respondents were diagnosed with cardiac valvular pathol-
ogy, three with cardiac arrhythmia, and three with
thromboembolism. Also, cardiac valvular pathology, heart
failure, myocardial infarction, and atherosclerosis were each
diagnosed in three patients (Fig. 4).

4.3% men and women answered that it is not important to
eat healthy, but the largest part of patients (42.8% of men
and 48.5% of women answered that it is really important to
eat healthy food (Fig. 5).

To the question about trans fatty acid effect on HDL-C,
42.9% of respondents answered that trans fatty acids do not
increase “good cholesterol”, 11.4% of respondents said that
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Fig. 3. Clinical diagnosis and time of detec-
tion.



they increase HDL-C and 44.3% of respondents did not
know the answer (Fig. 6).

21.4% of the respondents thought that trans fatty acids de-
crease LDL-C, 35.7% of respondents answered that trans
fatty acids increase LDL-C and 42.9% of respondents did
not know the answer (Fig. 7).

60% of respondents thought that manufacturers should
show the presence of trans fatty acids on food products,
10% believed that they should not and 27.1% did not know
(Fig. 8).

To the final question of the questionnaire, the vast majority
of respondents (82.9%) answered that indication of trans
fatty acids content on the food products packaging would
make them consider a better and more qualitative food
choice, 5.7% noted that it would not change their purchas-
ing choice and 11.4% did not know whether their thoughts
would change in the event that they saw food products with
the indication of the presence of trans fatty acid (Fig. 9).

DISCUSSION

Respondents were given and asked to complete a question-
naire, to determine their awareness of TFA and its effect of
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Fig. 4. Age distribution according to the detected di-
agnosis.

Fig. 5. How well informed of trans
fatty acids are you?

Fig. 6. Do trans fatty acids increase
HDL-C (‘good cholesterol)’?



health, and specifically, its effect upon cardiovascular
health and CVD. During the completion of the question-
naire, the researcher answered any technical questions the
respondents had, but did not provide information that would
influence their answer to the questions.

The greatest number of respondents with a diagnosis re-
corded from 2010 to 2016 were in the age range of 60–80.
In the 60–80 age group the most common symptoms re-
corded were: hypertension, cardiac arrhythmia, angina
pectoris, as well as myocardial infarction. It can be consid-
ered that this age group is at an increased risk of developing
serious cardiovascular diseases. Among those living in Rîga
and regions of Latvia, it is clearly important for all to eat
healthily, but comments of the respondents showed that the
opposite was common.

Concerning the question about patient awareness regarding
trans fatty acids, both women and men were unaware or

ill-informed, which led to the conclusion that patients do
not have clear understanding of TFA and their effect upon
cardiovascular health and CVD. Most of the respondents
stated that trans fatty acids are industrially transformed into
fats, but very few said that those are fats, proteins, or cellu-
lose.

In the next set of questions regarding trans fatty acids effect
on cardiovascular disease, both men and women believed
TFA to be unhealthy. Responses to the set of questions on
trans fatty acids effect on changes in the lipid profile
showed that the majority of patients were unaware of the
distinction between LDL-C and HDL-C and believed that
both were as equally harmful to the body; the majority of
patients were even unaware of how to answer this question
(mainly negative answers dominated). An equal number of
men and women believed that trans fatty acids could be the
reason for sudden cardiac arrest, and that trans fatty acids
cannot have effect on sudden cardiac arrest.
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Fig. 7. Do trans fatty acids de-
crease LDL-C (‘bad choles-
terol’)?

Fig. 8. Do you think the manu-
facturers should be required to
show the presence of trans fatty
acids on food products?

Fig. 9. Would trans fatty acid
indication on the food products
make you consider a better /
more qualitative food choice?



Further questions confirmed that patients read information
placed on products and that it is important for them to know
the exact content of the product. Thus, respondents consid-
ered that manufacturers should show trans fatty acid pres-
ence/absence on the food products even in the cases when
they are not there. In the final question non choice of prod-
ucts with “contains trans fatty acids” on the label, the ma-
jority of the patients considered that this information would
change their choice.

Overall, analysis of the data obtained in the questionnaires
indicated that the majority of the respondents were unaware
or ill-informed about trans fatty effects, and a low number
of patients were aware of the potential threats on cardiovas-
cular diseases. It was important for the patients to eat
healthily, but there were doubts as to what food to choose in
order not to harm yourself, as it can be unclear as to what
harmful substances are present in a product due to unclear
packaging or even missing information. After completion of
the questionnaire, the researcher discussed the results of the
questionnaire with the patient and provided answers to addi-
tional questions on this topic.

As reported in the guidelines for cardiovascular disease pre-
vention, developed by the Latvian Society of Cardiology, in
addition to effective diagnostics and introduction of the
treatment methods, it is important to emphasise the impor-
tance of preventative measures for public health preserva-
tion and promotion (Pudule et al., 2010). The main objec-
tive of the researcher in this study was not only to examine
patients’ awareness of trans fatty acids and their effect on
cardiovascular diseases, but also, after the completion of
questionnaires, to explain to each patient individually the
results of the questionnaire and discuss the potential effect
of the trans fatty acids on their health.

The study can serve as a basis for further research in order
to determine not only the awareness of patients from the
Centre of Cardiology, but also the awareness about trans
fatty acids of other demographic groups. Such research is a
good information carrier, which allows the researcher to
judge about the people’s lack of awareness of the major
health concerns arising from their diet. Our main objective
was to correctly and clearly inform people of the impor-
tance of a healthy diet and the effects of TFA on their health
and on CVD. People need to be aware of the effect of their
diet on their health and require knowledge of the contents of
any products in their diet.

Drawbacks of the research. It was impossible to cross ref-
erence and compare the results with studies conducted in
other countries regarding the respondent awareness of TFA,
as it was the first study of its kind focused specifically on

patients of a cardiology unit. There was an insufficient
quantity of respondents to fully ascertain the patient aware-
ness of TFA

Benefits of the research. Individual sessions with each re-
spondent to discuss the total results, during the questioning
as well as after the completion of the questionnaire.

Based on the average age, the target audience would be the
“older” generation to whom information would be most per-
tinent; however, the data shows that a diet free from TFA is
beneficial to all ages.
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KARDIOLOÌIJAS CENTRA PACIENTU INFORMÇTÎBA PAR TRANSTAUKSKÂBJU NEGATÎVO IETEKMI UZ SIRDS UN
ASINSVADU SLIMÎBÂM

Òemot vçrâ datus par transtaukskâbju ietekmi uz cilvçka veselîbu, it seviðíi sirds un asinsvadu slimîbâm, ir ïoti bûtiski veicinât sabiedrîbas
informçtîbu par transtaukskâbju negatîvo ietekmi uz sirds un asinsvadu slimîbâm. Pçtîjuma mçríis bija noskaidrot kardioloìijas nodaïas
pacientu informçtîbu par transtaukskâbçm un to negatîvo ietekmi uz sirds un asinsvadu slimîbâm. Pçtîjumâ piedalîjâs 70 Paula Stradiòa
Klîniskâs universitâtes slimnîcas Kardioloìijas centra pacienti. Kâ mçrîðanas instruments tika izmantota anketa, kas sastâv no 20
jautâjumiem (anketa tika sagatavota un modificçta, balstoties uz jau validçtu anketu). Lielâkâ daïa (74%) pacientu bija dzirdçjuði un lasîjuði
par transtaukskâbçm, taèu 62% sievieðu un 54% vîrieðu bija maz informçti par transtaukskâbju negatîvo ietekmi uz sirds un asinsvadu
slimîbâm.
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