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Abstract: Nutrition care delivered in primary health care setting is an effective and necessary
preventive health care measure. General practitioners (GPs) nutrition knowledge is related to their
nutrition care practice. The aim of this study was to explore the nutrition knowledge of Croatian
GPs, and to investigate its connection with the implementation of nutrition care in GPs’ offices.
A cross-sectional study was conducted among 17.0% of randomly selected GPs, from May to July
2013, via an anonymous questionnaire. The study showed that only 35.8% of the Croatian GPs
had an adequate level of nutrition knowledge (five or more correct answers to nutrition questions).
The study further revealed that females, GPs with additional education in nutrition and GPs who
had not suffered from chronic diseases with poor nutrition posing as a risk factor had better nutrition
knowledge (p = 0.029, p < 0.001 and p = 0.041, respectively). The Spearman rank correlation between
GPs’ nutrition knowledge and the implementation of nutrition care in their offices during daily work
with patients was rs = −0.190 (p < 0.001). To provide nutrition care in GPs’ offices in Croatia, strategies
for improving GPs’ nutrition knowledge are needed.
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1. Introduction
Nutrition care is an important component of healthcare that plays a critical role in the prevention
and treatment of majority of chronic non-communicable diseases which are leading causes of morbidity
and mortality throughout the world [1,2]. Nutrition care refers to any practice undertaken by a health
professional to improve an individual’s food-related behavior and subsequent health outcomes [3].
General practitioners (GPs) are ideally placed within the healthcare system to provide nutrition
care to their patients [4]. Nutrition care delivered in primary health care setting is an effective
and necessary preventive health care measure for the prevention of the chronic non-communicable
diseases [5]. Moreover, health workers in primary health care settings are particularly important
providers of nutrition care because they can motivate even healthy individuals to adopt healthier
lifestyles [2,3].
Nutrition knowledge is one of the factors that affect the nutritional habits of individuals, families
and communities [6]. The nutrition care practices of physicians in the primary care setting is strongly
influenced by their nutrition knowledge [7–10]. The nutritional knowledge of Croatian GPs is
unknown. Thus, the aim of this study was to explore the knowledge of Croatian GPs about nutrition,
and to evaluate the interconnection between their knowledge and implementation of nutrition care in
GPs’ offices.
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2. Materials and Methods
2.1. Study Population and Survey
This cross-sectional study was conducted from 1 May to 31 July 2013. The study was
approved by the Ethics Committee of the Faculty of Medicine Osijek, Croatia (Ethical Approval
Code: 2158-61-07-12-35).
A random selection of doctors who work in primary care in Croatia was made from the register
of GPs managed by the Croatian National Institute of Public Health. Eight hundred Croatian GPs
(30.6% of GPs) were mailed a description of the study, a consent form and the anonymous questionnaire.
They were asked to sign the consent form before answering the questionnaire and to put the signed
informed consent form in one envelope, and the answered questionnaire in the other envelope and
then send them to the lead author. The answered questionnaires that arrived via post were coded,
and the data provided within the questionnaires were later analyzed using that code.
2.2. Questionnaire
This anonymous self-administered questionnaire consisted of 30 questions divided into four
sections. The first section of the questionnaire (six questions) referred to the sociodemographic
characteristics of the study participants such as age, gender, education, length of service, additional
education in the field of nutritional science, and ailments from chronic diseases where poor nutrition
poses as a risk factor. The second section of the questionnaire (ten closed questions with four
offered answers and only one is correct) assessed GP’s nutrition knowledge. The third section of the
questionnaire (ten closed questions with “agree/do not agree” answers) involved the attitudes the GPs
had toward the significance of the nutrition in the treatment and prevention of chronic diseases and
toward the nutrition care. The fourth section of the questionnaire (four closed questions with offered
answers) referred to the nutrition care of GPs in their daily work with patients. The questionnaire
used in this study was previously validated with a smaller group of participants in 2012. The first
version of the questionnaire had 26 questions divided into four sections. The first draft of the
questionnaire was reviewed by a panel of professionals which consisted of two nutritionists, one family
medicine professor and one epidemiology professor with experience in a survey-type research.
Before the distribution, this modified version was pilot tested among 40 GPs in Health Center Osijek,
Croatia to assess the content and validity of the research tool. In concordance to reliability analysis,
the final version of the questionnaire had 30 questions. Within this manuscript, questions about
the sociodemographic characteristics of the study participants, questions about the GPs’ nutrition
knowledge as well as question regarding the implementation of nutrition care in the GPs’ everyday
work with patients were analyzed. For the analysis of a satisfactory number of correct answers,
a cut-off value of five correct answers was applied, because it has been shown that correct answers of
50% or more are sufficient to ensure acceptable nutrition care in GPs offices [11].
2.3. Statistical Analysis
Following confirmation of the normality of the data distribution by the Kolmogorov–Smirnov
test, all data were processed by the methods of descriptive statistics. The numerical variables were
described as median and interquartile range. The Mann–Whitney U test was used for comparison
of numerical variables among the groups. The categorical variables were described in absolute and
relative frequencies. The χ2 -test was used for the comparison of categorical variables between the
groups. The Spearman’s correlation coefficient (rs ) was calculated to test the correlation between the
implementation of nutrition care in GPs’ everyday work with patients and their nutrition knowledge.
The level of statistical significance was set at p < 0.05. Statistical analysis was done using the statistical
package Statistica for Windows 2010 (version 10.0, StatSoft Inc., Tulsa, OK, USA).
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3. Results
The response rate was 55.5% (444/800). The study included 17.0% (444/2.612) of doctors who
work in primary health care offices in Croatia, and the study participant sample was representative for
this population of Croatian doctors. The sample was 81.3% females and 18.7% males. The mean age
of participants was 50 years (range 25–67 years). The majority of doctors were specialists in family
medicine (67.3%) and a minority of doctors (32.7%) had licenses for an independent practice but had
not completed specialization in family medicine. Most participant doctors (65.1%) had ≥15 years in
practice while 34.9% participants had 0–14 years of service. A minority of participants (9.5%) had
completed additional educational program in the field of nutritional science and almost a third (30.6%)
suffered from a chronic disease. Over one third of participants (35.8%) answered five or more nutrition
knowledge questions correctly and 64.2% of them answered only four or fewer questions correctly.
Table 1 shows nutrition knowledge questions with correct answers and percentage of Croatian
GPs who gave correct answer.
Table 1. Nutrition knowledge questions with correct answers and percentage of Croatian GPs who
gave correct answer.

Questions Asked

Correct Answer

Percent of Croatian
GPs Who Gave
Correct Answer

A nutrient believed to help prevent thrombosis
The average daily intake of salt in Croatian adult population
The major type of fat in olive oil
Compared with unprocessed vegetable oil, hydrogenated fats contain
The most concentrated source of vitamin B12
Type of food believed to have a preventive effect on various types of cancer
Which of the following is not an antioxidant nutrient
Which nutrient is usually lacking in people who drink alcohol excessively
The nutrient strongly associated with the prevention of neural tube defects
The body mass index (BMI) value that indicates obesity

Omega-3 fat
11–14 grams
Monounsaturated fat
More trans fats
Meat
Fruit and vegetable
Zinc
Vitamin B1 (tiamin)
Folate
BMI ≥ 30

74.5%
33.6%
23.2%
28.6%
14.0%
39.0%
23.6%
40.1%
86.0%
83.6%

Table 2 shows Croatian GPs according to their sociodemographic characteristics and the number
of correct answers to nutrition questions.
Table 2. Croatian GPs with and without a satisfactory number of correct answers to nutrition questions
according to their sociodemographic characteristics.
Number of Participants (%)
Participant Characteristics

With Satisfactory
Number of Correct
Answers (5 or More)

Without Satisfactory
Number of Correct
Answers (4 or Less)

Overall

22 (13.8)
137 (86.2)

61 (21.4)
224 (78.6)

83 (18.7)
361 (81.3)

0.057

55 (34.6)
104 (65.4)

100 (35.1)
185 (64.9)

155 (34.9)
289 (65.1)

0.918

59 (37.1)
100 (62.9)

107 (37.5)
178 (62.5)

166 (37.4)
278 (62.6)

1.000

55 (34.6)

90 (31.6)

145 (32.7)

0.528

104 (65.4)

195 (68.4)

299 (67.3)

p*

Gender
Male
Female
Length of service (years)
0–14
15 or more
Age group (years)
Younger (45 or less)
Older (46 or more)
Education
Doctors with a license for independent
practice without a finished specialization
Specialist in family medicine
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Table 2. Cont.
Number of Participants (%)
With Satisfactory
Number of Correct
Answers (5 or More)

Without Satisfactory
Number of Correct
Answers (4 or Less)

Overall

32 (20.1)
127 (79.9)

10 (3.5)
275 (96.5)

42 (9.5)
402 (90.5)

<0.001

Yes
No

35 (22.0)
124 (78.0)

101 (35.4)
184 (64.6)

136 (30.6)
308 (69.4)

0.004

Overall

159 (35.8)

285 (64.2)

444 (100.0)

Participant Characteristics

p*

Additional education about nutrition
Yes
No
Suffering from chronic diseases

* χ2 -test.

The median number of correct answers to questions about nutrition knowledge for Croatian GPs
was 4.00 (interquartile range 3.00–6.00).
Table 3 shows Croatian GPs nutrition knowledge according to the sociodemographic
characteristics of study participants.
Table 3. Croatian GPs nutrition knowledge according to the sociodemographic characteristics of
study participants.
Number of Correct Answers (%)

Participant Characteristics

p*

Median (25–75%)

Min–Max

4.00 (3.00–5.00)
4.00 (3.00–6.00)

1.00–10.00
0–10.00

0.029

4.00 (3.00–6.00)
4.00 (3.00–6.00)

0–10.00
1.00–10.00

0.498

4.00 (3.00–6.00)
4.00 (3.00–6.00)

0–10.00
1.00–10.00

0.446

4.00 (3.00–6.00)

1.00–10.00

0.433

4.00 (3.00–6.00)

0–10.00

6.00 (5.00–7.00)
4.00 (3.00–5.00)

2.00–10.00
0–10.00

<0.001

4.00 (3.00–5.00)
4.00 (3.00–6.00)

1.00–10.00
0–10.00

0.041

4.00 (3.00–6.00)

0–10.00

Gender
Male
Female
Length of service (years)
0–14
15 or more
Age group (years)
Younger (45 or less)
Older (46 or more)
Education
Doctors with a license for independent
practice without a finished specialization
Specialist in family medicine
Additional education about nutrition
Yes
No
Suffering from chronic diseases
Yes
No
Overall

* Mann–Whitney U test.

The study showed that, during their everyday work with patients, 95.7% of Croatian GPs provide
nutrition care, while 4.3% of them do not provide such care at all. This study demonstrated that the
majority of Croatian GPs (80.5%) who provide such care only for patients considered at risk with
regard to their poor nutrition and/or elevated body mass index while 19.5% of GPs provide nutrition
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care for all patients regardless of their individual health risks. The Spearman rank correlation between
GPs knowledge about nutrition and their practice, i.e., the implementation of nutrition care in GPs
everyday work with patients, was rs = −0.190 (p < 0.001).
4. Discussion
In this study, we assessed Croatian GPs’ nutrition knowledge and implementation of nutrition
care of their everyday work with patients. The study showed that only 35.8% of Croatian GPs had
a satisfactory number of correct answers (5 or more) to nutrition knowledge questions. This is of
concern related to the rather unsatisfactory situation regarding the researched issues within the study
population. These results differ from the results of similar studies conducted in Saudi Arabia, Taiwan,
Kuwait, Qatar and the UK, where the percentage of correct answers to questions about nutrition were
52.1%, 59%, 60%, 64% and 65%, respectively [12–16].
Some areas of nutrition are better known to Croatian GPs such as nutrient believed to prevent
thrombosis (74.5% of correct answers), nutrient strongly associated with the prevention of neural
tube defects (86.0% of correct answers) and the value of body mass index (BMI) that indicates obesity
(81.6% of correct answers). This is similar to the study conducted in Qatar where the best known item
(answered correctly at the highest rate) by GPs is that folate is the nutrient strongly associated with the
prevention of neutral tube defect [15]. However, some parts of nutrition science seem to be extremely
unknown to Croatian GPs, for example, the most concentrated source of vitamin B12 (only 14.0% or
correct answers) or the major type of fat in olive oil (26.2% of correct answers). Percentages of correct
answers to all other nutrition knowledge questions are somewhere in between these two groups. Such
findings point to the fact that Croatian GPs have very poor knowledge of general nutrition while they
have better knowledge of some parts of clinical nutrition. These findings were opposite to the results
of similar study from Taiwan where GPs scored higher on general nutrition knowledge questions [13].
A possible explanation for this finding could be the fact that curricula of Croatian medical faculties
and modern lifetime education of GPs tend to incorporate nutritional knowledge connected with the
possibility of treatment and prevention of some diseases through diet improvement.
The present study showed that there was no statistically significant difference in the proportion
of Croatian GPs with and without a satisfactory number of correct answers about nutrition between
GPs with ≥14 and GPs with ≥15 years of experience, between younger GPs (≤45 years old) and
older GPs (≥46 years old), or between specialists of family medicine and GPs without specialization.
In a study from Kuwait, it was found that there was no statistically significant difference in nutrition
knowledge levels between younger and older GPs, which is in accordance with this study [14].
However, some studies conducted elsewhere in the world showed different results. For example,
in the study conducted in Taiwan nutritional knowledge scores were significantly higher for younger
physicians (under 35 years of age) and physicians with less years of experience [13]. In a study from
Iran, it was found that older physicians with more years of experience tend to have poorer nutrition
knowledge than younger ones with less year of experience [17].
The present study further revealed that female GPs, GPs with additional education in nutrition
and GPs who had not suffered from chronic diseases with improper nutrition posing as a risk factor
had better nutrition knowledge. Female doctors having better nutrition knowledge in this study is in
accordance with the results of studies conducted among GPs in Taiwan and Kuwait where females
also had significantly higher levels of knowledge [13,14]. The better nutrition knowledge found in
females can be connected to the fact that females in general are more concerned about their nutrition
and health than males [18]. The connection between additional education in nutrition and better
nutrition knowledge is logical and understandable by itself, although there are some studies that point
to the necessity of transforming nutrition education for physicians to achieve even better nutrition
knowledge [19–25]. It has been emphasized that improved education in nutrition is essential at all
levels of physician training. It is further expected that with better education physicians can become
more effective at providing the nutrition care for their patients [19].
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Regarding the personal ailment from chronic diseases and nutrition knowledge, it seems that
Croatian GPs who have suffered from chronic diseases with improper nutrition posing as a risk
factor, despite their illness, still do not recognize the significance of nutritional factors in their etiology.
Such finding was also determined for the interconnection between the personal ailment from chronic
diseases and attitudes toward the significance of nutrition in the treatment and prevention of chronic
diseases and toward nutrition care among Croatian GPs [3]. GPs with poor nutrition knowledge
that suffer from some kind of chronic diseases and despite that do not recognize the significance
of nutritional factors in etiology of their diseases are bad role models for their patients. This can
represent serious obstacles in delivery of nutrition care within the primary health care setting in
Croatia because it is well known that those physicians who modified their own nutrition and know
more about nutrition were more likely to apply nutrition care in their practice.
The key finding of this study is that a minority of Croatian GPs (only 35.8%) answered the nutrition
knowledge questions correctly, yet the majority of them provide nutrition care to their patients (95.7%).
This suggests that lack of nutrition knowledge was not a barrier for the nutrition care implementation
in GPs offices. The finding about a lack of nutrition knowledge among Croatian GPs is similar to the
situation in other European countries, USA and Canada [8,26–31]. Although some studies have shown
that increased nutritional knowledge seems to improve the nutritional practice [32,33], this study did
not show such connection.
The findings of this study significantly increase our understanding regarding the Croatian GPs’
nutrition knowledge. Our evaluation is based on the nationally representative sample of Croatian
GPs, with a high representation of different age cohorts of GPs. As previously emphasized, 17.0%
of doctors who work in primary health care offices in Croatia had been questioned for this study,
so their answers can be considered representative. Several study limitations deserve to be noted. First,
its cross-sectional design makes it difficult to establish causality. Nonetheless, it gives a clear snapshot
of the Croatian GPs nutrition knowledge. Second, as with all self-administered studies, the present
study was subject to volunteer bias, although the effects of this are minimized by the response rate of
nearly 60%.
Future studies should explore factors contributing to the current status of Croatian GPs’ nutrition
knowledge, especially those connected with the current and future state of medical education in
Croatia, both, within the curricula of medical faculties in Croatia and within the continuous medical
education for physicians.
5. Conclusions
The proportion of Croatian GPs with satisfactory level of nutrition knowledge is currently not
very high. There is no interconnection between GPs’ nutrition knowledge and implementation of
nutrition care in their offices. The findings of this study also indicate that, as with the international
literature, Croatian GPs lack nutrition knowledge. To increase the proportion of Croatian GPs with
adequate level of nutrition knowledge, and also to encourage the Croatian GPs in their nutrition care
practices, it is necessary to design and implement health policy measures that are predominantly
oriented toward prevention.
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