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Non-alcoholic fatty liver disease (NAFLD) has become of major interest worldwide, it is estimated that
more than 20% of the general population suffer from liver steatosis. NAFLD is highly associated with metabolic
risk factors like type 2 diabetes mellitus, obesity and dyslipidemia, the patients diagnosed with NAFLD
should adopt a high fiber low calorie diet, with reduced saturated fat and carbohydrates content, leading to
weight loss and improvement of metabolic profile. Our study is aiming to shape the profile of the patient
interested in being informed related to food quality and chemical composition and to evaluate the aspects
on the food products label which are important for the customer. Between June 2017 and December 2017,
83 patients diagnosed with NASH were included in the study, representing the study group, while 33 subjects,
without metabolic syndrome or digestive diseases, selected from patient list belonging to two general
practitioners, constituted the control group. Related to the interest of being informed about the chemical
composition and nutritional value of the products bought, the study showed a low interest for the provided
information on nutritional value. lack of confidence in the provided information and complexity of the
information are understandable, the high number of subject reasoning through lack of immediate clinical
benefit is surprising. Among the healthy population the willingness to pay attention to this aspect is extremely
low.
Keywords: fatty acids, oligosaccharides, dyslipidemia, chemical composition, nutritional value, metabolic
syndrome, liver fibrosis

Approximately 30 million people around Europe suffer
from chronic liver disease, while the death rate from liver
cirrhosis covers 1,8%, according to WHO data [1, 2].
Among the causes of chronic liver disease, non alcoholic
fatty liver disease (NAFLD) has beome of major interest
worldwide, considering it represents an entity with
increasing prevalence and –due to the associated
conditions- leads to increased risk of developing cirrhosis,
liver cancer, type 2 diabetes melitus, atherosclerosis and
related cardiovascular disease [3-10]. The prevalence of
NAFLD in Europe is estimated between 20-44%, iar for
diabetic patients it reaches worrying levels: 42.6-69.5%
[1-3, 11].
In Romania, the prevalence of obesity is increasing, even
beginning with young age and it is estimated that more
than 20% of the general population suffer from liver
steatosis, it is estimated that there will be a rapid increase
in the prevalence of this disease, in parallel with a dramatic
increase of diabetes and obesity [4, 11].
Taking into account that NAFLD is highly associated with
metabolic risk factors like type 2 diabetes mellitus, obesity
and dyslipidemia, the patients diagnosed with NAFLD
should adopt a high fiber low calorie diet, with reduced
saturated fat and carbohydrates content, leading to weight
loss and improvement of metabolic profile [2, 3, 12]. Recent
studies have shown that changing dietary behavior may
lead to reducing liver steatosis and biochemical
parameters, even in the absence of weight loss [13-15].
The concern for improving food labeling methods for
better knowledge on products’ content together with
promoting healthy eating habits in the general population
represent effective methods to combat obesity,
dyslipidemia, diabetes mellitus, liver steatosis and
cardiovascular disease [16-20].

Experimental part
Aim and objectives
Related to the previously mentioned aspects, we
conducted an observational study, aiming to shape the
profile of the patient interested in being informed related
to food quality and chemical composition and to evaluate
the aspects on the food products label which are important
for the customer. Moreover, we followed the ability of the
subjects to correctly interpret the data on the label,
regarding the nutrient content and their practical
applicability. The interest of the subjects both for qualitative
and quantitative data on the label was also interpreted.

Study groups and methods
Between June 2017 and December 2017, 83 patients
diagnosed with NASH were included in the study,
representing the study group, while 33 subjects, without
metabolic syndrome or digestive diseases, selected from
patient list belonging to two general practitioners,
constituted the control group. Only the patients who have
signed the informed consent form were included.
The subjects from the study group were selected among
the patients who have been diagnosed with NASH for at
least 6 month prior to the enrollment and who had received
the specific dietary recommendations (low sugar, low fat,
low calories diet). All subjects included in the study have
filled in a questionnaire regarding their landmarks in picking
up food products and their interest for the information
provided by the producer, concerning the chemical
composition and energetic value of the product.
For all subjects included in both groups, sociodemographic parameters were registered in the database,
while for the patients in the study group patient history and
clinical, ultrasound and biological parameters (metabolic
and hepatic function) were registered, as well as data
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documenting the degree of liver fibrosis (either through
FibroMAX, Fibroscan or Shear Wave elastography), which
correlate with the severity of liver disease, considering the
currently available protocols.

The protocol for implementing the questionnaire
The questionnaire implementation procedure was
identical for all subjects. All data were systematized in a
10 item questionnaire, for which every subject had a 20
min time in order to fill in. The questionnaire included
questions regarding the way and place to buy food, the
features each product should have in order to be appealing
and the interest for the chemical composition and
energetic value of each product found on the label. All
demographic, clinical, biological, imaging data as well as
the results of the questionnaire were statistically analyzed.
Results and discussions
The mean age of the subjects included in the study was
47.3 years ±9.7SD. With reference to patients distribution
considering age among the two study groups there were
no statistically significant differences between the groups
(F = 0.0089, p = 0.92, 95%CI), with a mean of 47.5 years
±8.9 SD in the study group (min 24, max 77 years) and
46.3 years ±10.9 SD in the control group (min 21, max 80).
The two groups had similar structure regarding the other
socio-demographic parameters as well (sex, education
level, provenance), with no statistically significant
differences.
An overall analysis taking into account answers provided
by all study participants has revealed that, related to the
place for buying food products, young people from urban
area preffered the supermarket or the neighbourhood stores,
while the elder shoped more frequently from the grocery
or the closest store. The decision to buy a product is
influenced by sales in the first place and by product brand,
while a long best before period is of lower interest. There
were no statistically significant differences between the
two groups.
Related to the interest of being informed about the
chemical composition and nutritional value of the products
bought, the study showed a low interest for the provided
information on nutritional value. Among the total number
of subjects, 62 subjects (53.44%) admitted they only‚ rarely
or never read the information regarding nutritional value
on the product label and only 54 (46.55%) declared they
often or always read this type of information on the label.
Other studies, which aimed to evaluate the use of
nutritional value written on product label reported variable
results, depending on the type of subjects (students, retired
people, etc) [17-21]. The comparative analysis between
the two groups has shown that 50.60% of the NASH
patients read the product label often or always, while in
the control group only 33.33% of the subjects responded
similarly. Applying the significance tests, there is evidence
that patients with NASH show a significantly higher interest
on nutritional value of food products they buy (χ2 = 15.44,
p = 0.00008, r = -0.76, 95%CI), compared to the control
group.
In what concerns the capacity to understand the
information listed on the product label, 70.68% consider
the information is clear or it is mostly clear, while 29.31%
considered that the information is hardly or „not at all”
easy to understand. A low level of understanding the
information provided on the labels of food products was
also reported by other studies [21, 22].
The high number of subjects not interested in the data
on the label related to composition of food products was
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surprinsing and consequently we followed shaping the
profile of the subject paying attention to characteristics of
food products (considering the demographic data and also
the clinico-biological parameters in the study group).
Analizying subjects distribution according to gender, the
percentage of the subjects not reading the label was similar
in men and women, without statistically significant
differences between the study group and the control group
(χ2 = 0.177, p = 0.67, r = -0.11, 95%CI). Consequently,
patient’s gender does not represent a predictor for the will
to get informed. Moreover, neither did the home region
(urban or rural) correlate with the interest for nutritional
value of food products. Similar results were reported by
other authors as well [23-26], although there are studies
on large groups of subjects highlighting an increased
concern for nutritional information of food products among
women, especially the ones who have a family to support
[20, 27-29].
Related to subjects’ age correlated to the interest for
often or always reading nutritional data on food products
label, the subjects belonged to 29 - 63 years (mean 47.3
years ±9.7 SD). Our study found an increased interest for
this type of information especially among the subjects in
the 31-35, 46-50 years age groups, with a confidence
interval of 95%. Consequently, young age represents a
positive predictor for the willingness to get additional
information on the products bought results which are in
accordance with other similar studies [24-26].
By analyzing the level of education, there were no
statistically significant differences between subjects with
middle studies and the owns who have graduated college,
whereas there were significant differences between these
categories and subjects who only finished 4-8 years of
studies. The highest percentage of subjects showing no
interest for nutritional and energetic value of food products
was registered among the subjects with low education
and, consequently, the low level of education may be
considered a negative predictive factor for the willingness
to get properly informed. The concern of highly educated
people for the quality and composition of the food products
they acquire was reported by other authors as well [23,
24].
In the study group, among patients with NASH, the ones
who also had disturbances of glucose metabolism
(especially the ones under the surveillance of a
diabetologist),the ones with changes in liver function tests
and the ones with advanced liver fibrosis were more
concerned to get detalied nutritional information,
compared to the control group. The concern for a healthy
diet among patients with type 2 diabetes mellitus was also
highlighted in other studies [23, 30].
There may be an inversely proportional correlation
between the length of disease course and the concern for
the information on the food products label (the recently
diagnosed patients read labels more frequently and pay
more attention to the food products composition). This may
be due to a routine created by these patients, but also by
reducing the alert state which distinguishes the recently
diagnosed patients.
Other studies have shown that high severity of changes
in the biological parameters is associated with increased
concern for adopting a healthy diet, fact which was also
highlighted by our study [19, 30]. One of the current
research objectives was to establish the influence of
several factors on the decision the read food products label,
especially regarding the chemical composition of food
products and to prioritize them, in order to shape some
prognostic features
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Table 1
MULTIPLE CORRELATION INTEREST FOR READING NUTRITIONAL VALUE PARAMETERS ON FOOD PRODUCTS LABEL

Several potentially involved parameters were studied,
including age, gender, level of education, time lapse from
diagnosis, the presence and degree of biochemical
changes, presence of disease complications, disease
status (level of fibrosis). Analyzing the concern for
nutritional value parameters to these parameters was
performed usind multivariate analysis.
The multiple correlation coefficient (R2) shows that
52.9% of the decision to read nutritional value parameters
on food products label was influenced by the evaluated
parameters. The analysis of partial correlation coefficients
indicates that a significant influence on the decision to get
this information is due to the level of education (rpartial =
0.56, p < 0.01), then to the presence of changes in the
biological parameters or disease complications (rpartial =
0.45, p < 0.01), and lastly to age (r partial = 0.34, p <
0.000557). On the other hand, the concern for reading
nutritional value parameters on food products label did not
correlate with gender, home region or length of disease
course (p > 0.05). Overall, other studies have
demonstrated that the young people with an increased
level of education, coming from the US, the patients with
metabolic disorders have an increased concern for food
products composition compared to elder people, with
lower level of education, coming from the EU and Asian
countries [20-27].
The second objective was to analyze the main aspects
followed by the subjects, when reading food products labels
and chosing one type of product. For the patients who read
information provided on the label, the main product
features which influence the decision to buy are the low
fat content, followed by sugar and energetic value.
For the subjects belonging to the control group, energetic
value was the first feature to influence the decision to buy
a food product, followed by fat and sugar content. A
significant percentage (42.24%) among the subjects stated
their interest for avoiding food additives. The concern for a
healthy, additive-free diet and following the fat and sugar
content were reported by other studies on food behaviour
as well [26, 30, 31].
Another aspect of interest was analyzing the motivation
for ignoring the information regarding nutritional content
REV.CHIM.(Bucharest)♦69 ♦ No. 4 ♦ 2018

found on food product labels. Ranked according to
frequency, we identified the following reasons for which
the subjects included in the study admitted not to read the
information on food product labels: the complexity of the
information (32.6%), lack of confidence in the provided
information (29.2%), lack of clinical benefit (16.7%), lack
of time (11.1%), others (10.4%).
While reasons such as lack of confidence in the provided
information and complexity of the information are
understandable, the high number of subject reasoning
through lack of immediate clinical benefit is surprising.
This fact reveals a deficiency in education for a healthy
diet. This a key aspect, which can be improved both through
making information on food products label clearer and
through elaborating educational programmes, following
the pattern of programs aiming to reduce smoking or to
prevent cardiovascular disease [19, 31-33].
Conclusions
The current study demonstrates that although some of
the patients with metabolic disease and NASH show
concern regarding the nutritional value of the food products
they buy, among the healthy population the willingness to
pay attention to this aspect is extremely low.
Considering the importance of diet in the pathogenesis
of many diseases, education of the young is of high value,
in order to promote acquiring nutritional information from
food products label; this measure could represent a primary
prevention step towards reducing the prevalence of
metabolic disorders and their long term consequences,
not only regarding liver dysfunction but also of cardiovascular importance. Moreover, improving information
provided by labels of food products regarding the nutritional
content may have an important role in choosing healthy
food. Of high importance is simplifying the nutritional
information, which might help consumers evaluate the
contribution of several food products to their diet.
References
1.BLACHIER, M., LELEU, H., PECK-RADOSAVLJEVIC, M., VALLA, D.C.,
ROUDOT-THORAVAL, F., J. Hepatol., 58, 2013, p. 593.
2. THAN, N.N., NEWSOME, P.N., Atherosclerosis, 239, 2015, p. 192.

http://www.revistadechimie.ro

967

3. TARGHER, G., BERTOLINI, L., PADOVANI, R., RODELLA, S., TESSARI,
R., ZENARI, L., ARCARO, G., Diabetes Care, 30, 2007, p. 1212.
4.MIHAI, B.M., PETRIS, A.O., UNGUREANU, D.A ., LACATUSU,
C.M., Open Medicine, 10, no. 1, 2015, p. 14, DOI: 10.1515/med-20150003.
5. HABA, D., BUDACU, C., CONSTANTIN, M., COSTAN, V.V., NEMTOI,
A., Rev.Chim. (Bucharest), 68, no. 12, 2017, p. 2829.
6. HALIGA, R.E., BUTCOVAN, D., OBOROCEANU, T., PINZARIU, A.C.,
COSTAN, V.V., CRAUCIUC, D.V., SINDILAR, A., LUPUSORU, R.V.,
MOCANU, V., Rev.Chim. (Bucharest), 68, no. 7, 2017, p. 1449.
7. BADEA , M.A ., DRUG, V.L., DRANGA, M., GAVRILESCU, O.,
STEFANESCU, G., POPA, I., MIHAI, C., CIJEVSCHI-PRELIPCEAN, C.,
Metabolic Brain Disease, 31, no. 6, 2016, p. 1436, Special Issue: SI,
DOI: 10.1007/s11011-016-9878-y
8. GILCA, G.E., STEFANESCU, G., BADULESCU, O., TANASE, D.M.,
BARARU, I ., CIOCOIU, M., Journal of Diabetes Research, 2017, 2017,
Article Number: 1310265, DOI: 10.1155/2017/1310265
9. REZUS, E., CONSTANTIN, M.M.L., REZUS, C., Rev.Chim. (Bucharest),
66, no. 7, 2015, p. 1015.
10. DIMA, N., REZUS, E., SINGEAP, A.M., TRIFAN, A., REZUS, C.,
Rev.Chim. (Bucharest), 67, no. 5, 2016, p. 948.
11. LEITE, N.C., SALLES, G.F., ARAUJO, A.L., VILLELA-NOGUEIRA,
C.A., CARDOSO, C.R. Liver International, 29, no. 1, 2009, p. 113.
12.WILLIAMSON, R.M., PRICE, J.F., GLANCY, S., PERRY, E., NEE, L.D.,
HAYES, P.C., STRACHAN, M.W., Diabetes Care, 34, 2011, p. 1139.
13.CHALASANI, N., YOUNOSSI, Z., LAVINE, J.E., DIEHL, A.M., BRUNT,
E.M., CUSI, K., SANYAL, A.J., Hepatology, 55, no. 6, 2012, p. 2005.
14.ZELBER-SAGI, S., SALOMONE, F., MLYNARSKY, L., Liver
International, 37, no. 7, 2017, p. 936.
15.LACATUSU, C., CIJEVSCHI PRELIPCEAN, C., MIHAI, C., MIHAI, B.,
Rev. Rom. Bioet., 12, no. 1, 2014, p. 44.
16. BYRD-BREDBENNER, C., ALFIERI, L., WONG, A., COTTEE, P.,
Family and Consumer Sciences Research Journal, 29, no. 3, 2001, p.
265.
17. BARREIRO-HURLE, J., GRACIA, A., DE-MAGISTRIS, T., Food Policy,
35, no. 3, 2010, p. 221.

18. OLLBERDING, N.J., WOLF, R.L., CONTENTO, I., J. Am. Diet. Assoc.,
111, no. 5, Suppl, 2011, p. S47.
19. SOEDERBERG MILLER, L.M., CASSADY, D.L., Appetite, 92, 2015,
p. 207, DOI:10.1016/j.appet.2015.05.029.
20. GUTHRIE, J.F., FOX, J.J., CLEVELAND, L.E., WELSH, S., J. Nutr.
Educ., 27, no. 4, 1995, p. 163.
21. BYRD-BREDBENNER, C., WONG, A., COTTEE, P., British Food
Journal, 102, no. 8, 2000, p. 615.
22. ROTHMAN, R.L., HOUSAM, R., WEISS, H., DAVIS, D., GREGORY, R.,
GEBRETSADIK, T., ELASY, T.A., Am. J. Prev. Med., 31, no. 5, 2006, p.
391.
23. SATIA, J.A., GALANKO, J.A., NEUHOUSER, M.L., J. Am. Diet. Assoc.,
105, no. 3, 2005, p. 392.
24. MILLER, L.M.S., APPLEGATE, E., BECKETT, L.A., WILSON, M.D.,
GIBSON, T.N., Public Health Nutrition, 20, no. 5, 2017, p. 786,
DOI:10.1017/S1368980016003219.
25. HUANG, T.T.K., KAUR, H., MCCARTER, K.S., NAZIR, N., CHOI, W.S.,
AHLUWALIA, J.S., J. Adolesc. Health, 35, no. 5, 2004, p. 399.
26. RASBERRY, C.N., CHANEY, B.H., HOUSMAN, J.M., MISRA, R.,
MILLER, P.J., Am. J. Health Educ., 38, no. 2, 2007, p. 76.
27. HAK-SEON, K., CHORONG, O., JAE-KYUNG, N., Nutrition, 32, no.
1, 2016, p. 56.
28. BYRD-BREDBENNER, C., KIEFER, L., Journal of Nutrition for the
Elderly, 20, no. 2, 2000, p. 29.
29. STRAN, K.A., KNOL, L.L., J. Acad. Nutr. Diet., 113, no. 5, 2013, p.
673.
30. BOTNARIU, G., FORNA, N., POPA, A., POPESCU, R., ONOFRIESCU,
A., CIOLOCA, D., MIHAI, B., Rev.Chim. (Bucharest), 68, no. 1, 2017, p.
108.
31. KREUTER, M.W., BRENNAN, L.K., SCHARFF, D.P., LUKWAGO, S.N.,
Am. J. Prev. Med., 13, no. 4, 1997, p. 277.
32. COSTACHE, I.I., MITU, F., AL NAMAT, R., IVANOV, I., POPESCU, R.,
MITU, O., APROTOSOAIE, A.C., Rev.Chim. (Bucharest), 68, no. 11,
2017, p. 2726.
33. ROBERTO C.A., KHANDPUR, N., Int. J. Obes., (London), 38, Suppl
1, 2014, p. S25.
Manuscript received: 15.11.2017

968

http://www.revistadechimie.ro

REV.CHIM.(Bucharest)♦69♦ No. 4 ♦ 2018

