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Abstract:

Purpose. The aim of the study was to examine whether and to what extent non-dietary factors (such as: sociodemographic and economic factors, factors related to health status, personality features and self-knowledge about
the disease as well as adherence to the nutritional recommendation in coronary heart disease (CHD)) affect nutrition
of men with CHD. Methods. The research was carried out in 210 CHD patients aged 40-82 (mean age 63±9 years). All
data were collected on the basis of a questionnaire; in the case of personality features, the polish adaptation of the
questionnaire NEO-FFI was used. Nutritional habits were analyzed on the basis of 3-day food records. Multifactor
analyses were done with log-linear models. Results. Based on the final model, it could be concluded that nutritional
habits of patients were related mostly to self-assessed adherence to dietary recommendation for CHD. Relatively,
SES exerted lower influence had SES and the minor influence was observed for patients’ age and openness to
experience. Conclusions. In our study non-dietary factors affected nutritional habits of men with coronary heart
disease. However, it should be emphasized that the impact was relatively small. Despite these results, the influence
of non-dietary factors on nutritional habits should not be ignored in further studies as they can be a useful tool in
dietary counseling.
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INTRODUCTION
Cardiovascular diseases (CVD) are the major contributor
to the global prevalence of the non-communicable diseases
[1, 2]. CVD account for almost 50% of all deaths in the
developing countries [3]. In Poland, after year 1991, there
was a decrease in mortality due to CVD but they are still a
major cause of death for both men and women [4]. Premature
mortality from CVD in Poland is 2.5 times higher than in
the old European Union (EU) countries. Estimated data
show that Poland only in the year 2018 will achieve the same
mortality rate caused by CVD which was observed in the old
EU countries in 2001 [5]. AHA statistics [1] showed that
the leading cause of CVD worldwide mortality is coronary
heart disease (CHD), similar situation is observed in Poland
[4]. Nutrition is included in group of independent CVD risk
factors [6]. Therefore, well-balanced diet is considered as one
of the most important factors in the primary and secondary
prevention of CVD. The eﬀectiveness of healthy diet in
secondary prevention was demonstrated in many studies [7,
8, 9]. However nutrition usually depends on many factors
e.g. age, personality, nutritional knowledge, health, sociodemographic factors etc. The majority of studies focus on the
inﬂuence of individual factors rather than the relationships
between them. Multifactorial approach arising from the
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knowledge about relationship between factors (if any) might be
useful for dietitians in dietary counseling practice. Therefore,
the main aim of this study was to examine whether and to
what extent non-dietary factors aﬀect nutritional habits of
men with coronary heart disease.

METHODS
The research was carried out in 210 coronary heart disease
(CHD) patients aged 40-82 (mean age of 63 years), residing in
Warsaw, its suburbs, surrounding cities and villages. Patients
were recruited in the years 2002-2005. Ethical approval was
obtained from the Bioethical Commission at the Institute of
Cardiology in Warsaw. Nutritional habits of participants were
analyzed on the basis of 3-day food records (630 food records
in total) and for each patient data from 3 days were averaged
(n=210). Energy intake and nutritional value of diets were
calculated using computer software Diet 2.0 for planning
and current assessment of individual intake” [10]. Thereafter,
food records were analyzed with the Diet Quality Index
(DQI) [11] which includes recommendations for reducing the
consumption of total fat, saturated fatty acid and cholesterol as
well as increasing the intake of vegetables and fruits, starches
and other complex carbohydrates by eating breads, cereals
and legumes. The DQI also recommends limiting the total
daily intake of sodium and to increase calcium consumption.
In the present study, the DQI was modiﬁed according to
recommendation for hypolipemic diet ATP III [12]. The main
modiﬁcations concerned the reduction of the intake of total fat
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below 25% of energy, saturated fatty acid below 7% of energy
and cholesterol below 200 mg per day.
Based on the DQI results, signiﬁcant (based on the chisquare test, p <0.05) factors as: socio-demographic and
economic (age, place of dwelling), health status (past by-pass
surgery and CHD duration), personality features (neuroticism,
openness to experience) and adherence to the nutritional
recommendation in CHD were selected and discussed [13].
In the present study, the number of non-dietary factors such
as: socio-demographic and economic factors, factors related to
health status, personality features and self-knowledge about the
disease as well as adherence to the nutritional recommendation
in CHD were taken into account. All data were collected on
the basis of a questionnaire; in the case of personality features,
the polish adaptation of the questionnaire NEO-FFI [14] was
used. Adherence to nutritional recommendation was selfassessed by subjects.
The main aim of the study was to examine whether and
to what extent these factors aﬀect nutritional habits of
men with CHD as well as to ﬁnd the relationships between
analyzed factors and the strength of their impact described
by the multifactor analyses using log-linear models. For
the veriﬁcation of ﬁtting in log-linear models coeﬃcient of
determination of Goodman were used.
In all of the analyzed models, there were enumerated
values of the statistical importance and coeﬃcients for the
smallest model, in relation to, the accuracy of the adjustment
of consecutively included factors was speciﬁed. Statistical
analyses were performed using STATISTICA 5.1 PL with
statistical diﬀerence at the 0.05 level of signiﬁcance.

RESULTS
Only factors which substantially distinguished the examined
group of men with the DQI were included into the log-linear
models. The relationship between nutrition of patients and
selected factors is presented in Figure 1.
The inﬂuence of these factors on nutritional habits was
analyzed using two log-linear models (model I and II – Table 1,
Fig. 2 and Table 2, Fig. 3).
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In model I (Fig. 2), nutritional habits and factors such as age
of patients, past surgery (by-pass) and CHD duration as well
as place of dwelling and economic situation of examined men
were included. In this model the number codes was ascribed
as follow: nutrition factors (1), age of patients (2), past bypass surgery (3), CHD duration (4), place of dwelling (5) and
socioeconomic status (SES) (6).
Existing relationships between these factors in model I are
presented in Table 1.
Table 1 Combinations of the selected statistics for verification of
the hypothesis about the influence of the examined factors included
in log-linear model I.
Model

G2(M)

R2

p

R2 × 100%

1 2 3 4 5 6*
12 3 4 5 6
13 2 4 5 6
16 2 3 4 5
24 1 3 5 6
34 1 2 5 6
45 1 2 3 6
12 13 16 24 34 45†

92,19
89,76
90,41
87,81
84,31
85,65
86,19
63,25

0
0,026
0,019
0,048
0,085
0,071
0,065
0,314

0,998
0,998
0,998
0,998
0,999
0,999
0,999
0,999

2,6
1,9
4,8
8,5
7,1
6,5
31,4

* model of total independence of examined factors; † the best model (selected
with Statistica); G2(M) – value of chi-square the most credibility for analyzed
model; R2 – coefficient of Goodman determination; R2 × 100% – describing a
degree in which introduction of additional factors is improving adjustment
of the model.

The results showed that 31.4% of the variability in nutritional
habits of examined men could be explained by the relationships
between factors such as: age of patients, past by-pass surgery,
CHD duration, place of dwelling and SES. The diversity of
nutritional habits comparatively in the greatest extent was
explained by SES (4.8%), subsequently by two other factors:
age of patients (2.6%) and past by-pass surgery (1.9%). There
were no relationships observed between nutrition and CHD
duration or place of dwelling. On the contrary, associations
between CHD duration and age of the participants (8.5%)
and past by-pass surgery (7.1%) were found. The relationships
between the listed factors are presented in Fig. 2.
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Figure 1 Total diagram of relationships – nutritional habits of examined men
and selected factors.
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Figure 2 Diagram of relationships – nutritional habits of examined men and
selected factors – log-linear model I.

In model II (Fig. 3) nutrition factors and factors, such as
adherence to dietary recommendation in CHD and personality
features, such as openness to experiences and neuroticism
of patients were included. In this model the number codes
was ascribed as follow: nutrition (1), adherence to dietary
recommendation in CHD (2), openness to experiences (3)
and neuroticism (4). Existing relationships between factors
included in model II are presented in Table 2.
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Table 2 Combinations of the selected statistics for verification of
the hypothesis about the influence of the examined factors included
in log-linear model II.
Model

G2(M)

R2

p

R2 × 100%

1 2 3 4*
12 3 4
13 2 4
23 1 4
34 1 2
12 13 23 34†

54,14
40,48
51,01
52,37
49,42
30,95

0
0,252
0,057
0,032
0,087
0,428

0,181
0,618
0,199
0,191
0,201
0,623

25,2
5,7
3,2
8,7
42,8

Table 3 Combinations of the selected statistics for verification the
hypothesis about the influence of the examined factors included in
the final model.
Model

G2(M)

R2

p

R2 × 100%

1 2 3 4 5*
12 3 4 5
13 2 4 5
14 2 3 5
15 2 3 4
12 13 14 15†

87,17
84,42
82,41
75,09
84,24
64,74

0
0,032
0,055
0,139
0,034
0,260

0,796
0,814
0,817
0,951
0,774
0,999

3,2
5,5
13,9
3,4
26,0

* model of total independence of examined factors; † the best model (selected
with Statistica); G2(M) – value of chi-square the most credibility for analyzed
model; R2 – coefficient of Goodman determination; R2 × 100% – describing a
degree in which introduction of additional factors is improving adjustment
of the model.

* model of total independence of examined factors; † the best model (selected
with Statistica); G2(M) – value of chi-square the most credibility for analyzed
model; R2 – coefficient of Goodman determination; R2 × 100% – describing a
degree in which introduction of additional factors is improving adjustment
of the model.

The results showed that 42.8% of the variability in
nutritional habits of examined men could be explained by
relationships between factors such as adherence to dietary
recommendation in CHD and personality features (openness
to experiences, neuroticism). In the greatest extent nutritional
habits could be explained by self-assessed adherence to CHD
dietary recommendations (25.2%); then by personality
features – openness to experiences (5.7%). Moreover, the
results showed that 3.2% of the variability in adherence to
dietary recommendations in CHD could be explained by
personality feature – openness to experiences, and in 8.7%
changeability related to neuroticism of examined men. There
was no direct relationship between nutritional habits and
neuroticism of patients. The relationships between the listed
factors are presented in Fig. 3.

explained by adherence to CHD dietary recommendations
(13.9%) self-assessed by patients. The second factor related to
nutritional habits of the subjects was their socioeconomic status
– the analysis showed that 5.5% of the variability in nutritional
habits could be explained by it. Furthermore, the variability in
nutritional habits might be explained by personality features
– openness to experience and age of patients (respectively 3.4%
and 3.2%). The relationships between examined factors in the
ﬁnal model are presented in Fig. 4.
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Figure 3 Diagram of relationships – nutritional habits of examined men and
selected factors – log-linear model II.

The ﬁnal model (Fig. 4) included only factors such as:
age of patients, SES, adherence (self-assessed) to dietary
recommendation in CHD and personality features – openness
to experience. In this model, the number codes was ascribed as
follow: nutrition (1), age of patients (2), SES (3), adherence to
dietary recommendation in CHD (4), openness to experience
(5). Existing relationships between factors included in the
ﬁnal model are presented in Table 3.
The results showed that 26% of the variability in nutritional
habits of examined men might be explained by relationships
between factors such as: age of patients, SES, adherence to CHD
dietary recommendations and personality features – openness
to experiences. Moreover, it was noted that the variability of
nutritional habits comparatively in the greater extent was
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DISCUSSION
Many epidemiological studies have shown that diet rich in
whole grains, lean meat, ﬁsh and fresh fruits and vegetables
is associated with better health [2]. On the other hand,
unhealthy diet rich in reﬁned grains, added fat and sugar may
lead to malnutrition [15] and diet rich in total fat, saturated
fatty acids and cholesterol is associated with the development
of many diseases [16], including heart diseases. Several factors
have been found to correlate with nutrition [17].
In the present study, taking into account the impact of
all factors analyzed the in the ﬁnal model on the quality of
nutrition (by the DQI), it was found that the nutritional habits
of men to the greatest extent was linked to the patients’ selfassessed adherence to dietary recommendations in CHD.
Adherence to dietary recommendations is often associated
with knowledge of the role of nutrition in disease. Patients’
awareness about the importance of the diet in preventing the
disease seems to play a signiﬁcant role in the choice of their
nutritional habits. There are studies showing the relationship
between nutritional knowledge and food selection [18].
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Nutritional knowledge may come from many sources
e.g. nutritional counseling [19], nutritional information on
food packaging [20] or advertisements of food products in
magazines. Adams and White [21] showed that advertising
in magazines contributes to nutritional knowledge and may
play a role in food choice. However, not all studies conﬁrm the
correlation between nutritional knowledge and food selection
[22]. With respect to patients with coronary heart disease
and people from high CVD risk group, nutritional knowledge
should come from professional nutritional counseling
conducted by specialist in dietetics [23] because adequate
diet is the integral element of the treatment of people with
CVD.
Compliance with special dietary recommendations is
usually related to the change of nutritional habits of all family
members and requires their support. Support of the family
next to the price of foods were listed by Verheijden`a et al.
[24] as two signiﬁcant predictors for intention to reduce
fat consumption during nutritional counseling intervention
study for lowering the cardiovascular risk. The price of
food was associated with type of consumed products and
SES of family. SES was the second factor which determined
nutritional habits of examined men with CHD in the present
study. Correlations between SES and food intake have been
found in many studies [25,2 6]. People from groups with high
SES compared to people with low SES usually consume more
fresh fruits and vegetables [27], whole grains [28], lean meat
and ﬁsh [29]. Moreover, populations with lower SES also have
a higher intake of fatty meats instead of the recommended
lean meat and their diet has more added fats and sugar [30,
31]. Examining the macronutrients intake several studies have
reported correlation between higher fat intake in the low SES
groups [28, 32], while others found no link between these
factors [33]. Moreover some studies showed that among low
SES people higher percent of energy come from saturated fat
and cholesterol [32, 34], whereas others have not conﬁrmed
that [31, 35]. Results of many studies on the nutritional
habits showed that people with low SES usually have no
enough nutritional knowledge and motivation to change
their nutritional habits [36]. That situation may be related
to education because there is a positive relation between SES
and level of patients’ education and their incomes. The diet
of higher nutritional quality is also associated with higher
cost and the highest income level [37] and vice versa [17].
On the other hand there is a positive relation between the
highest income level and higher education [35]. However,
that relation was not observed among Canadian households
[38].
The results of the present study showed that the nutrition of
examined men was associated with openness to experiences.
Openness to experience is one of the ﬁve personality features
discovered by psychologists [39]. Openness involves active
imagination, aesthetic sensitivity, attentiveness to inner
feelings, preference for variety, and intellectual curiosity
[40]. Openness to experience correlates with creativity [41]
and is also associated with ﬂuid intelligence [42]. People
with high openness to experiences are ﬂexible and open to
experiences and learning. The results of previous study showed
that openness to experiences is correlated with the level of
education [43]. High level of education may be helpful to
understand the essence of disease and to make people aware
of advantages of healthy habits and potential danger related
to wrong attitude to health and diet.
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The last factor which correlated with nutritional habits in
the present study was age of examined men. Diet quality is
strongly associated with age for both men and women [17].
Age may be related to preferences of food consumption but
quantity of intake may be lower in the elderly compared to
others as a result from poor dental health or stomach diseases
[44]. Although Steﬀen et al. [45] reported aged correlated
with increasing intake of fruits and vegetables. Moreover,
the number of meals and their regularity were related to age.
Similarly, Polish studies showed that the elderly usually eat
more meals and more regular comparing with other groups
[46]. This situation is due to the greater amount of free time
and pharmacotherapy, as in many situations taking a medicine
should be preceded by a meal.
On the other hand, in the management of older people it
should be taken into account that this population is usually
more likely to be poor than other people especially when living
in big cities because of high cost of living. The other important
fact is that old people are sometimes isolated and often live
alone. As a consequence they might not prepare diverse meals
as it could be in full family. Moreover, nutritional habits may
be connected to nutritional counseling. Type of education,
especially for people suﬀering from diﬀerent diseases e.g. CHD
should be adjusted in content and form to individual personal
knowledge and needs depending on age and education [47].
Some studies showed that TV programs, leaﬂets are more
eﬀective than others in the elderly [48].
Finally, the results of the present study indicate that many
factors may modify nutritional habits and none of them, even
if the impact is not signiﬁcant (like in this study) should be
disregarded in dietary counseling especially regarding people
suﬀering from heart diseases. Healthy diet as an integral
element of life style in this group may contribute to the better
prognosis in the progress of disease.

CONCLUSION
As demonstrated in our study examined non-dietary
factors aﬀected nutritional habits of men with coronary
heart disease. However, it should be emphasized that the
impact was relatively small. Despite these results, the
inﬂuence of non-dietary factors on nutritional habits should
not be ignored in further studies and dietary counseling
practice as they can modify the compliance to nutritional
recommendations.
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