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Abstract
Objective: This study investigated the consumption behaviours of healthcare
professionals in relation to red meat and processed red meat products.
Design: This study included a questionnaire conducted through face-to-face
interviews with 149 health professionals. The purpose of the questionnaire was
to determine the extent to which health professionals agreed with the WHO clas-
sification of redmeat and processed redmeat on their list of carcinogenic products.
Setting: This research was carried out in İzmir, which is Turkey’s third largest city.
The survey was conducted in 2016 by holding face to face interviews with
forty-three specialist doctors, sixteen doctors, twelve dentists, sixty-four nurses and
fourteen pharmacists.
Subjects: Nationally representative sample of healthcare professionals in Turkey.
Results: People educated in healthcare are especially cautious about the consump-
tion of processed red meat products. The results of the research revealed the impor-
tance of processing and cooking patterns in red meat consumption preferences.
Conclusions: The consequences of the research, in terms of breaking down
prejudices and overcoming the anxieties of those with health concerns who do
not consume red meat, are important. In fact, the results show that healthcare
professionals consume red meat, but they are more careful in their consumption
of processed red meat products. This result is in line with the WHO report.
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Today,nutritional trends (slownutrition, rawnutrition,vegeta-
ble nutrition, organic nutrition, etc.) are changing rapidly(1–5).
Publications on the health effects of nutrition, television pro-
grammes and social media platforms guide changes in nutri-
tional habits and motivate new nutritional trends(6–9). The
common goal ofmany nutritional trends is to ensure that peo-
ple are physically andmentally healthy(10–12). One of themost
important conditions for healthy and balanced nutrition is
the daily amount of protein that should be consumed per
person(13). Redmeat is an important source of animal protein,
as well as the vitamins, minerals, antioxidants and nutrients
that are essential for human nutrition and health(14–16).
There have been differences in the opinions of specialist doc-
tors in printed and visual media over recent years about
the consumption of red meat, and this affects people’s
attitudes towards red meat(17–19). The effects of red meat

and processed red meat products on human health have
become a globally controversial issue. These discussions
have been motivated by WHO’s report, ‘Questions and
Answers on the Carcinogenicity of Red Meat and Red Meat
Consumption’, published in October 2015(20).

The purpose of this study is to determine the red meat
consumption behaviours of healthcare professionals who
are conscious about the complications that may arise in
the case of a lack of red meat, or an excess of red meat.
Healthcare professionals have an important and reliable
role for public health in terms of nutrition because of their
professional knowledge. As amatter of fact, there are many
studies on nutrition that have been conducted in different
countries and reveal the attitudes, knowledge levels and
confidence of healthcare professionals in giving advice
to patients regarding nutrition(21–26). The common results
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of the studies are that healthcare professionals have general
knowledge about nutrition and they pay attention to their
own nutrition.

This study investigates cattle and sheep meat, which
make up a large proportion of red meat consumption(27–30)

in Turkey. The research was carried out in the province of
İzmir where most healthcare personnel are located(31).
İzmir is situated in the west of Turkey, and it is the third
biggest city in the country in terms of population and
economic indicators(32). The interviews were held with spe-
cialist doctors, doctors, dentists, pharmacists andnurses(31,33)

because they comprise 65·8 % of the total healthcare
professionals working in İzmir,

The hypotheses of this research are as follows.

H1: Health education affects the consumption of red meat
and processed red meat products.

H2: WHO’s report on red meat and processed red meat
products reflects the behaviour of healthcare professionals.

Method

The primary data of the study were collected with an
appropriately prepared questionnaire. A five-point Likert
scale was used to measure the attitudes and behaviours
of healthcare professionals regarding red meat consump-
tion. The Likert scale is a method that is used to allow
the individual to express how much they agree or disagree
with a particular statement(34,35). A series of statements
were read to the consumers from the questionnaire form
and their opinions about these statements were measured
through the following answers: ‘strongly agree’ / ‘agree’ /
‘undecided’ / ‘disagree’ / ‘strongly disagree’. The reliability
of the scale used in this study was tested with Cronbach’s
Alpha Reliability Coefficient. The Cronbach Alpha coeffi-
cient for the Likert scales used in this study was 0·821.
The coefficient obtained shows that the survey questions
have high reliability(36). Sample size was calculated using
the proportional sample size formula(37) shown below:

n ¼ N p 1� pð Þ½ � = ½ N � 1ð Þ �px2 þ p 1� pð Þ�

where n= the number of healthcare professionals sur-
veyed (sample size),

N= the total number of healthcare professionals in
İzmir (19 751),

σpx2= variance (σpx= 1·96 for α= 0·05),
p= the proportion of healthcare professionals who con-

sume red meat (50 %).
It was not possible to make a prediction about the con-

sumption or non-consumption of red meat as there has
been no similar work done to determine the red meat
consumption behaviours of healthcare professionals. For
this reason, the p value was taken to be 50 % in order to

arrive at a maximum sample size for the study. With this
approach, the calculated sample size was 149with 8 % type
I error and a 95 % level of CI. A number of questionnaires
were distributed among the occupational subgroups so that
the proportional contributions of the subgroups were taken
into account within the totals for the health occupational
groups. The survey was conducted in 2016 through face
to face interviews with forty-three specialist doctors,
sixteen doctors, twelve dentists, sixty-four nurses and
fourteen pharmacists. For the identified subgroups, the
healthcare professionals to be surveyed were randomly
selected.

Whether there were differences between groups in
terms of the demographic characteristics and their con-
sumption decisions was determined by using Chi-square
analysis(38) for intermittent variables. In these analyses,
the principle that the expected count of the cells should
not be less than 1 and that cell numbers which have an
expected count less than 5 should not be over 20·0 % of
total cells was taken into consideration. The variables
showing significant differences are given in the tables.
Whether there is any difference between the sub-groups
of healthcare in terms of consumption of red meat and
processed red meat is tested by Chi-square analysis. For
the significant results obtained by the Chi-Square analysis,
Coefficient of Contingency (CC) was used to test the degree
of dependence or relationship between the variables
studied. CC is rated at 0–1, and the ratio of the relationship
becomes stronger as it approaches 1(39).

Results

Read meat consumption
Only six of the surveyed people do not consume red meat.
These six people who do not consume red meat are
women and vegeterians. The distribution of red meat
consumption by the occupational subgroups is given in
Table 1. According to the table, three of those who do
not consume redmeat are specialist doctors, two are nurses
and one is a dentist. In the decision not to consume red
meat, it was determined that red meat having high choles-
terol, hormones, residue, and a lack of taste were important
factors, according to the five-point Likert scale average
(3·83). Of the 143 people consuming red meat, 54 % con-
sume red meat because they like the taste. Other reasons
for consumption of red meat according to the five-point
Likert scale average were consumption habits (3·88), the
necessity for balanced nutrition (3·80) and the high protein
content (3·77).

According to the results, red-meat eaters consume an
average of 3·65 kg of red meat per month. This amount
was published by the OECD for 2016; the per capita annual
amounts of beef and veal (6·5 kg), and sheep meat (1·7 kg),
are above the average consumption rate worldwide(40). This
amount of consumption is also more than the average for
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Turkey according to annual beef and veal (8·4 kg) and sheep
meat (4·1 kg) consumption figures. This finding can be
explained by the higher than average monthly income of
healthcare professionals in Turkey.

Whether there is a differencebetween the consumption of
redmeat and some characteristics of the consumers is exam-
ined by Chi-square analysis. According to the results of the
analysis, ‘Compliance with consumption habits’, ‘Protein’,
‘A good value for money’ ‘Taste’ and ‘Ease of preparation’
variables are not independent from gender, age and occupa-
tion (Table 2). According to the Coefficients of Contingency,
it is seen that the factor ‘A good value for money’ for age and
occupation has an effect on the red meat consumption deci-
sion. The same factor is very important for the decision
regarding red meat consumption of consumers in the first
age group (18–29 years).

When the factors affecting the consumption of red meat
are examined in terms of the occupational subgroups, it
is seen that the factor coded as ‘A good value for money’
on the red meat consumption decision of nurses is more
significant than for the other occupational groups. It is
thought that the lower monthly income of the nurses in
the occupational groups is important for this result.

Of the red meat purchased by healthcare professionals,
73% is veal. This is followed by lamb at 19% and sheep meat
at 7%.

Red meat is sold at the retail stage in different forms.
Most of the consumers who participated in the survey
buy red meat as ground meat. This is followed by sliced
meat and a tenderloin or chop. The least preferred type
of red meat purchased by consumers is offal.

Themost common place to buy redmeat is the butchers.
The reliability factor is very important for consumers when
choosing where to buy red meat. They prefer to buy red
meat from a butcher who they know and trust.
According to the results of Chi-Square Analysis, there
was a difference between the gender, age and occupation
of the consumers in terms of the preferred red meat selling
points (Table 3). Specialist doctors and nurses prefer to buy
red meat from butchers more often than the other occupa-
tional subgroups. Similarly, the relationship between age
and the choice of butchers was significant, and the depend-
ency coefficient was found to be (0·391).

Compliance on the WHO report
WHO classified the consumption of red meat in the report
that it published in October 2015 in Group 2A(20).
According to the International Agency for Research on
Cancer (IARC), classification Group 2A includes probable
carcinogenic agents in humans(41). The IARC classification
describes the strength of the scientific evidence about an
agent being a cause of cancer rather than assessing the level
of risk. In the case of red meat, the classification is based on
limited evidence from epidemiological studies showing
positive associations between eating red meat and

Table 1 Red meat consumption by the occupational subgroups

The occupational subgroups

Doctor Specialist doctor Dentist Nurse Pharmacist Total

Do you
consume
red meat?

Yes 16 40 11 62 14 143
No 0 3 1 2 0 6

Total 16 43 12 64 14 149

Table 2 Factors affecting redmeat consumption by gender, age and
occupation

Variables

Factors affecting
red meat

consumption
decision

Chi-square

CCValue

Degree
of

freedom P*

Gender Compliance with
consumption
habits

15·678 4 0·003 0·314

Age Protein 22·117 12 0·036 0·366
Habits 30·289 12 0·003 0·417
A good value
for money

64·169 12 0·000 0·557

Occupation Taste 26·736 16 0·045 0·397
Habits 39·362 16 0·001 0·465
A good value
for money

47·988 16 0·000 0·501

Ease of preparation 38·451 16 0·001 0·460

CC: Coefficient of Contingency.
*P< 0·05 (significant).

Table 3 Consumer preferences for red meat selling points by
gender, age and occupation

Variables

Consumer
preferences for red
meat selling points

Chi-square

CCValue

Degree
of

freedom P*

Gender Delicatessen 10·015 4 0·040 0·256
Age Butcher 25·751 12 0·012 0·391
Occupation Supermarket 27·749 16 0·034 0·403

Butcher 53·580 16 0·000 0·522
I buy a live
livestock and
I slaughter

23·837 12 0·021 0·378

CC: Coefficient of Contingency.
*P< 0·05 (significant).
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developing colorectal cancer, as well as strong mechanistic
evidence. Limited evidence means that a positive associa-
tion has been observed between exposure to the agent and
cancer but that other explanations for the observations
(technically termed chance, bias or confounding) cannot
be ruled out(20).

In this survey, healthcare professionals who participated
were asked whether they accepted the views expressed by
the WHO. Table 4 shows the scale averages and standard
deviations of the degrees of affirmation of these statements.
According to the results, the response of healthcare
professionals to the statement about ‘red meat consumption
is carcinogenic’ results in a 1·50 scale average and the lowest
score. The number of healthcare professionals who stated
that they ‘strongly disagree’ with this was 66·4 %. None of
the consumers stated that they ‘strongly agree’ with this
statement. The responses of healthcare professionals to
the statement about ‘carcinogenic red meat consumption’
show that healthcare professionals do not agree with the
WHO classification. The second statement with the
lowest level of agreement was ‘frequent consumption of
red meat negatively affects cardiovascular health’ with a
mean of 2·08. For this statement, 44·8 % stated that they
‘strongly disagree’, 21 % said that they ‘disagree’ and only
4·2 % ‘strongly agree’. The highest scale average (3·55) cor-
responds to the statement ‘consumption of processed red
meat is carcinogenic’.

Of the 143 healthcare professionals who participated in
the survey and consumed red meat, 52·8 % did not
consume processed red meat products. In processed red
meat consumption, unlike redmeat consumption rates, con-
sumption and non-consumption rates are close to each
other. The results of the Chi-Square Analysis performed to
determine whether there is a difference between the occu-
pational subgroups and the consumption of the processed
red meat products is shown in Table 5. According to the
results of the analysis, the dependency coefficient for
the relationship between the occupational subgroups and
the consumption of the processed red meat products
was 0·425.

When examined by gender, 64·3 % of the women did
not consume processed red meat products, while in
males this figure was 26·7 %. When examined by the

sub-occupational groups, it was determined that 74·2 %
of nurses consumed the fewest processed red meat prod-
ucts. This result can be explained by the fact that nurses are
the group with the lowest monthly income level among the
professional subgroups.

Seventy-five of the healthcare professionals interviewed
in the survey do not consume processed meat products.
Factors affecting their decision not to consume processed
red meat products are shown in Table 6 by using the
five-point Likert scale averages. Factors affecting health-
care professionals’ decision not to eat processed red meat
products are the additives/chemicals (4·69) and it being
unhealthy (4·61).

Consumption of processed red meat is classified in
Group 1 by WHO. Group 1 includes carcinogenic agents
for humans(41). Of the 143 healthcare professionals,
24·5 % said that they ‘strongly agree’ and 38·5 % of them
‘agree’ with the statement ‘processed red meat consump-
tion is a carcinogen’.

Again, this statement resulted in the highest level of
agreement among healthcare professionals with a 3·55
scale average. It was seen that the opinions of the
healthcare professionals participating in the survey regard-
ing the processed red meat products and the consumption
behaviour of these products are in line with the WHO
classification that accepted processed red meat as a
carcinogen.

Table 4 The opinions of healthcare professionals on some
expressions about red meat

Scale
average

Standard
deviation

Red meat consumption is carcinogenic
(n 143)

1·50 0·81

Frequent consumption of red meat
negatively affects cardiovascular
health (n 143)

2·08 1·20

Consumption of processed red meat is
carcinogenic (n 143)

3·55 1·24

1: Strongly agree 2: agree 3: undecided 4: disagree 5: strongly disagree.

Table 5 Consumption of the processed red meat products by the
occupational subgroups

The processed red
meat products Chi-square

CCConsume
Not

consume Value

Degree
of

freedom P*

Doctor 16 0

31·526 4 0·000 0·425

Specialist
Doctor

23 17

Dentist 5 6
Nurse 16 46
Pharmacist 8 6

CC: Coefficient of Contingency.
*P< 0·05 (significant).

Table 6 Factors affecting the decision not to consume processed
red meat products

Factors
Scale

average
Standard
deviation

Additive/chemicals (n 75) 4·69 0·84
Unhealthy (n 75) 4·61 1·04
Not tasty (n 75) 2·93 1·60
News in the media reducing confidence
in these products (n 75)

2·40 1·52

High price (n 75) 2·11 1·46
Allergy (n 75) 1·20 0·64

1: Strongly agree 2: agree 3: undecided 4: disagree 5: strongly disagree.
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The factors that affect the decision of those who do not
consume processed red meat products and the differences
that are significant by gender, age and the occupational
subgroups are shown in Table 7. According to the results
of the analysis, ‘not tasty’ and ‘high price’ factors are the
most important factors affecting the purchase decision in
terms of age and occupation variables. When the results
were evaluated in terms of the occupational subgroups,
it was found that ‘high price’ had the most effect on the
nurse group.

Factors affecting the consumption decision of sixty-
eight (47·6 %) consumers who consumed processed red
meat products are shown in Table 8 according to the scale
average. The most important factors affecting the
decision to consume processed red meat products are
taste (3·88), ease of preparation (3·28) and liked by
children (3·07).

Themost commonly consumedprocessed redmeat prod-
uct is beef sausagewith an average scale score of 2·84. This is
followed by doner kebab (meat on spit) (2·13), veal sausage
(1·73) and bacon (1·67). Of those who consume processed
red meat products, 94·1 % pay attention to whether they
are packaged when buying the products.

Discussion

The majority (96 %) of the healthcare professionals partici-
pating in the survey consume redmeat. In the sample, there
are six people who do not consume red meat. All those

who do not consume meat are women. This result agrees
with the results of previous studies on red meat consump-
tion(42–44). The fact that the factor coded as ‘a good value for
my Money’ on the red meat consumption decision of
nurses, with the lowestmonthly income in the occupational
subgroups, indicates that income level significantly affects
the consumption of red meat. Another important finding is
that reliability is very important in the choice of red meat
buying point. Factors that affect the decision of those
who do not consume processed red meat products are
‘additive/chemical’ and ‘unhealthy’.

The consequences of this research, in terms of breaking
down prejudices and overcoming the anxieties of those
who do not consume red meat are important, because
these people are concerned with their health. In fact, the
research results showed that health-educated consumers
consumed red meat, but they are more careful in their
consumption of processed red meat products. This result
is in linewith theWHO report. The findings obtained reveal
the importance of the consumption amount, and the
processing and cooking methods(45) of red meat – as well
as many other foods in terms of health.

Another consequence of this research is that children
like these products and people’s habits are key in their con-
sumption decisions about processed red meat products.
The importance of consuming red meat is extremely clear
for health and especially for children’s development.
However, the consumption habits of young individuals
in the family will affect their health throughout their entire
lives(46–49). All consumers should be informed about the
importance of avoiding an unbalanced diet and instead
aiming for healthy and balanced nutrition, and also be
informed of the importance of the nourishing natural
products in all food items, not just red meat. In addition,
all consumers, irrespective of education level, should be
given information about choosing fewer processed foods
and about healthier options. This information should be
given specifically to children and young people as they
are developing, by educational programmes, families
and in schools(50–53). Adequate information provided
through the internet and public spots(54,55) can be one
of the easiest and cheapest ways to create healthy nutri-
tional awareness in all sections of the community.

Conclusion

Nutritional habits are very important for public health.
Healthcare professionals are the ones who evaluate the
impact of nutrition on physical and mental health. They
carry out their duties on the basis of their education and
the continuity of the provision of health services in line
with the knowledge and skills they have gained. The
knowledge and skills of healthcare professionals, their
approaches and recommendations within the framework

Table 7 Factors affecting the decision not to consume processed
red meat products by gender, age and occupation

Variables Factors

Chi-square

CCValue
Degree of
freedom P*

Gender Not tasty 10·530 4 0·032 0·351
Age Allergy 20·468 9 0·015 0·463

Not tasty 27·645 12 0·006 0·519
High price 46·498 9 0·000 0·619

Occupation Not tasty 34·163 12 0·001 0·559
High price 21·400 9 0·011 0·471

CC: Coefficient of Contingency.
*P< 0·05 (significant).

Table 8 Factors affecting the consumption decision for processed
red meat products

Factors Scale average Standard deviation

Taste 3·88 0·98
Ease of preparation 3·28 1·37
Liked by children 3·07 1·67
Protein 2·81 1·30
Habits 2·69 1·25
Promotions 1·93 1·25
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of preventive medicine activities are of vital importance
for public health.

Protein intake for the healthy and balanced nutrition of
children and young people is a prerequisite for creating
healthy societies. It is well known that red meat is an impor-
tant source of animal protein. However, many different
information sources, especially the media, provide different
information about the relationship between red meat con-
sumption and health. This study shows that the consump-
tion of red meat and processed red meat products by
healthcare professionals – the most competent group in
health and nutrition – is in line with the WHO report. This
finding contains an important message and recommenda-
tionwhich should be passed on to the public regarding con-
sumption of redmeat and processed redmeat products. The
findings can be a guide for the public health policies and for
raising awareness about healthy eating options. In addition,
the findings of this studymay be a control group for redmeat
consumption behaviour studies in the future and may allow
comparisons.
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