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Abstract
Background: Meat and dairy products are important ingredients in Kazakhstan, although there are indications that high

consumption of red and processed meat is associated with a risk of several non-communicable diseases and has an

adverse impact on the environment. Aim: The aim of this study was to investigate the dietary habits of young adults

in Kazakhstan, particularly meat and fish consumption frequency among university students in five regions of

Kazakhstan. Methods: The assessment of meat and fish consumption was based on the food frequency questionnaire.

Region of residence, age, sex, weight, height and parental education were also self-reported. Results: Meat consumption

among the participants was lower than recommended consumption of 1500 g per week in Kazakhstan but almost two-

fold higher than the World Cancer Research Fund recommendations of 500 g per week. Approximately 24% of the par-

ticipants reported to consume meat every day. Only 8.6% of the participants reported fish consumption in line with the

recommendation of approximately 270 g per week in Kazakhstan. Meat and fish consumption was fairly homogeneous

across regions and sex. Conclusion: The results from this study contribute to the relatively limited information on

meat and fish consumption in Kazakhstan. Further knowledge on dietary habits and probably improved nutrition recom-

mendations on meat consumption in Kazakhstan are needed to protect public health and the environment.
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Introduction
Diet plays an important role in our health and
welfare, and interest in healthy eating is growing. In
Kazakhstan, meat and dairy products are important ingre-
dients in traditional cuisine. During 1992–2000, the most
consumed animal-derived foods were milk (75%), fol-
lowed by meat (20%) and eggs (below 5%) (Liang
et al., 2020).

Nowadays, the role of meat and meat products in human
diet is extensively discussed. Over the last decade, it was
repeatedly suggested that high consumption of red and pro-
cessed meat is associated with an increased risk of several
non-communicable diseases including type 2 diabetes mel-
litus (DM), cardiovascular disease and some forms of
cancer (Wolk, 2017). Moreover, increasing global meat
production leads to an adverse impact on the environment.
Thus, there is a general trend to reduce meat consumption,
especially red meat, and substitute it at least partly with
chicken meat and plant-based analogues (Banovic and
Sveinsdóttir, 2021; Collier et al., 2021).

Whereas the total fish consumption in the world has
increased over the past 50 years, some countries of the
former Soviet Union tended to consume less fish
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(Supartini et al., 2018). Fish consumption is associated with
healthy eating because fish is the main dietary source of the
n-3 long-chain polyunsaturated fatty acids (n-3 PUFA) and
also contain vitamin D, a number of minerals and high-
quality protein (Chen et al., 2022). In contrast to some
other Asian countries, inhabitants in Kazakhstan consume
more meat than fish (York and Gossard, 2004). For
example, fish consumption in children aged 9-10 years con-
stituted 2% of total protein intake, whereas meat – 43%
(Sharmanov et al., 2018).

Unhealthy eating including overconsumption of fast
food, sugar and salty snacks, is common among adolescents
and young adults (De Vet et al., 2015). This might lead to
an increased risk of the development of chronic conditions.
Investing in adolescent and young adult healthy eating can
reduce the risks of development of non-communicable dis-
eases in the future. Consumption of animal-based products
among young people in grassland countries or regions is
however not well studied.

The aim of this study was to investigate the dietary
habits of young adults in Kazakhstan. Specifically, we
focused on the frequency of meat and fish consumption
among university students in different regions of
Kazakhstan.

Materials and methods

Consumption frequency and socio-demographic
factors
The assessment of meat and fish consumption was based on
the food frequency questionnaire (in Russian). Following
food items related to the consumption of fresh red meat,
processed meat, chicken, and fish were included: fresh
meat intake included beef, pork, horsemeat, lamb, goat,
and poultry, boiled or fried; processed meat items included
sausages and salami; fish and seafood consumption
included salmon types, carps, and perch types, as well as
molluscs and crustaceans. Answer “other types” were also
included. For each food item, the participants were asked
to select the following frequency: 1) every day; 2) 4–6
times per week; 3) 2-3 times per week; 4) ones per week;
5) 2-3 times per month; 6) ones per month; 7) less than
ones per month; 8) never. Then, the answers were categor-
ized into three categories: i) 4–7 times per week; ii) 1–3
times per week; iii) less than once per week.
Consumption quantity per week was estimated as (reported
times per week * 150) as each serving of unprocessed meat
and fish in Kazakhstan is 150 g. Alcohol intake and
smoking habits were not considered in this study. A ques-
tionnaire was pretested by senior researchers from the
Central and North regions before using it in the survey.

Region of residence, age, gender, height, weight, and
parental education were also self-reported. The following
regions were included: North (cities Kostanay,
Petropavlovsk, Kokshetau, Shchuchinsk); West (Aksai,
Uralsk, Aktobe), Central (Nur-Sultan, Karaganda), South

(Almaty, Turkistan, Shymkent), and East (Pavlodar,
Semey, Ekibastuz) (Figure 1). Body mass index (BMI)
was calculated from self-reported weight and height, and
weight status was categorized as i) under-weight
(<18.5 kg/m2), ii) normal weight (18.5–24.9 kg/m2), iii)
overweight (25.0–29.9 kg/m2) and iv) obese (≥30 kg/m2).

Participants and informed consent
A cross-sectional study was conducted over the largest uni-
versities in five regions of Kazakhstan (Figure 1). The
study protocol was approved by the local commission on bio-
ethics of the West Kazakhstan Medical University named
after Marat Ospanov, meeting number 4, protocol 4, assigned
number 16/1 (8 April 2021). Requests to complete the online
food frequency consumption questionnaires were sent out to
the students of by e-mail and via WhatsApp groups. The par-
ticipants were informed about the purpose and duration of the
study, data protection, and data retention. The present study
included questions about food consumption and did not
include the processing of sensitive personal data.
Participation in the study was voluntary and anonymous.
No responses to the questionnaires used in this study
include information that can be traced to, or used to identify
any individual. Data were collected in May 2021.

A total of 1069 young adults participated in the study. Of
these, 83 participants (7.6%) failed to fill in all the data
required. The answers from 986 participants at the age of
16 to 30 years were included in the study.

Statistical analysis
Data were analysed with SAS Version 9.4 (SAS Institute
Inc., Cary, NC, USA). Descriptive statistics were used to
determine absolute and relative frequencies of categorical
variables. Bivariate associations of the self-reported fish
and meat frequency consumption (percentages) with the
region, sex, fathers’ and mothers’ education were estimated
using a series of chi-square tests. Then, differences in calcu-
lated consumption quantity per week were evaluated using
the mixed model with the fixed effect of regions, sex,
fathers’ and mothers’ education. Weight category and age
were not included in the final model due to lack of signifi-
cance and lack of any changes in the model outcomes.
Association between BMI, and meat and fish consumption
frequencies was estimated using the mixed model with the
fixed effect of regions, sex, fathers’ and mothers’ education,
and meat type and fish consumption frequencies. The level
of statistical significance was set at p < 0.05.

Results

Characteristics of the study population and frequency
of meat and fish consumption
The main socio-demographic characteristics of the partici-
pants are presented in Table 1. The highest number of
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answers were collected from the Central region of
Kazakhstan (39%). Among the participants, there were
more women (76%). Further, 17% of participants were
categorized as underweight and 12% were overweight or
obese.

Among 986 participants, six (0.6%) never eat meat, and
24% of the participants eat meat every day. Reported fre-
quencies of consumption of different meat and fish type
are presented in Figures 2 and 3, respectively. The most
commonly consumed meat-types were beef and poultry,
followed by horse and lamb (Figure 2). Pork and goat
meats were less consumed. On average, the participants
consumed beef 2.4 times per week, poultry – 1.6 times
per week, horse and lamb – ones per week, pork – 0.3
times per week, and goat – 0.2 times per week. It appears
that 77% and 67% of these surveyed never ate pork and
goat, respectively. Boiled meat was consumed slightly
more often, 1.8 times per week, than fried meat, 1.5 times
per week (data not shown).

Generally, fish consumption frequency was lower com-
pared to meat. Among the participants, 88 (9%) never eat
fish and seafood, and 77% of the participants eat fish and
seafood more seldom than once per month. Only 8.6% of

Figure 1. Map of Kazakhstan with the regions where meat and fish consumptions were assessed.

Table 1. Demographic characteristics of the study sample (n=986).

Number Percentage

Age, years 20 or below 512 52

Above 20 474 48

Sex Male 234 24

Female 572 76

Region East 127 13

North 113 12

Center 388 39

South 172 17

West 184 19

Weight status Underweight 164 17

Normal weight 696 71

Overweight 102 10

Obesity 18 2

Mother’s

education

Primary school 12 1

College or trade

school

528 54

University degree 446 45

Father’s education Primary school 25 2

College or trade

school

599 61

University degree 362 37
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the participants in our study reported fish consumption fre-
quency of 2-3 times per week. The frequency of carp con-
sumption, 0.5 times per week, was greater compared to the
consumption of other types of fish (Figure 3).

Effect of socio-demographic characteristics on meat
and fish consumption frequency
Meat and fish consumption frequencies per sex, parental
education, and region are presented in Table 2. According
to the chi-test, beef consumption frequency did not differ
between the regions (p= 0.085) and sex (p= 0.186) and
was not associated with either mother’s (p= 0.177) or
father’s (p= 0.438) education (Table 2). Poultry consump-
tion was highest in the East and Central Kazakhstan (p=
0.038). No sex-associated differences were observed in
poultry consumption frequency (p= 0.927). Mother’s edu-
cation was not related to poultry consumption frequency

(p= 0.985), although poultry consumption frequency was
lowest among participants with fathers who have a university
degree (p= 0.038). Horse consumption frequency tended to be
higher in the East and Central Kazakhstan (p= 0.053). Male
participants were less likely to consume horse meat more
than 4–7 times per week compared to female participants (p
=0.007). Neither mother’s (p=0.232) nor father’s (p=
0.774) educations were associated with horse consumption
frequency. Lamb consumption frequency did not differ
between the regions (p= 0.118) and was not associated with
mother’s (p=0.325) and father’s (p=0.073) education.
Female participants were more likely to consume lamb 4–7
times per week compared to male participants (p= 0.009).
Goat consumption frequency was lowest in the North
Kazakhstan (p=0.022). No sex-associated differences were
observed in goat consumption frequency (p= 0.944).
Mother’s education was not related to goat consumption fre-
quency (p= 0.136), although the frequency was lowest
among participants with fathers with a primary school

Figure 2. Self-reported consumption frequency of beef, poultry, pork, lamb, horse and goat meat among young adults in five regions

of Kazakhstan (n=986).
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education (p=0.037). Pork consumption frequency was
highest in the North Kazakhstan (p= 0.005). Pork consump-
tion did not differ between sexes (p= 0.282), and was not
associated with mother’s education (p=0.564). Pork con-
sumption frequency was higher among participants with
fathers with a primary school education (p= 0.007).

Total fish consumption frequency did not differ between
the regions (p= 0.702) and sexes (p= 0.341) and was not
associated with mother’s education (p= 0.348). The fish
consumption frequency was highest among participants
with fathers who have a primary school education (p=
0.018). We could not relate the consumption frequency of
different fish types to demographic characteristics due to
the low number of participants consuming fish.

Effect of socio-demographic characteristics on calculated
meat and fish consumption quantity per week
Differences in calculated consumption quantity per week
between the regions are presented in Table 3. According

to ANOVA test, the quantity per week of total meat, beef,
lamb, goat, and fish did not differ between the regions
(p > 0.05). The highest poultry and horse meat consump-
tions were recorded in the East region (p= 0.012 and
p= 0.034, respectively). Pork consumption was highest in
the North region (p < 0.001).

Total meat consumption was similar between
male and female participants (p= 0.190) and was
not associated with mother’s (p= 0.398) and father’s
(p= 0.200) education. Similarly, beef, lamb, goat, and
fish consumption were not associated with any of
the demographic factors (p > 0.05 for all). Horse con-
sumption was highest among girls (p= 0.020). Poultry
consumption was lowest among participants with
fathers with a college or trade education (p= 0.021),
whereas pork consumption was higher among partici-
pants with fathers with a primary school education
(p= 0.050). No other significant associations were
observed.

Figure 3. Self-reported consumption frequency of salmon, perch, carp, molluscs, crustaceans and other types among young adults in

five regions of Kazakhstan (n=986).
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BMI
No differences in BMI in relation to beef (p= 0.441), horse
(p= 0.099), goat (p= 0.220), poultry (p= 0.131) and fish (p
= 0.498) consumption frequency were detected. Frequent
lamb consumers had lower BMI (p= 0.047), and frequent
pork consumers had higher BMI (p= 0.05).

Discussion
Self-reported frequency consumption is a common method
to assess dietary habits (Thompson and Subar, 2017). In the
present study, we used this method to conduct a survey at
the national level on a sample of young Kazakhstani consu-
mers from five regions. We focused on meat consumption
because meat eating in Kazakhstan and other countries
with nomad culture is identified with cultural norms. We
also included the frequency of fish consumption because
fish consumption is associated with a healthy diet.

Meat is a good source of a wide range of nutrients such as
proteins with the optimal profile of essential amino acid,
easily absorbed haem iron, zinc, selenium, and vitamins
B. However, health risks have been associated with the
high consumption of red meat and processed meat products
(Wolk, 2017). Frequent consumption of meat, especially pro-
cessed meat, has been consistently associated with an
increased risk of type 2 DM in prospective studies (Song
et al., 2004; Würtz et al., 2021). Moreover, processed
meats might lead to high sodium intake, which increases
risks for high blood pressure, heart disease, and stroke
(Delgado et al., 2021; Woodruff et al., 2021). To minimize
the risk of development of type 2 DM, authorities in many
countries suggest healthy diet and regular physical activity
(Schulze and Hu, 2005). Thus, the EAT-Lancet report in
2019 called for a decrease in animal-based foods (Willett
et al., 2019). According to the Nordic Nutrition
Recommendations (NNR, 2012), the consumption of red
meat should be limited to an average intake of 500 g/week.

These recommendations are in line with the World Cancer
Research Fund recommendations (WCRF, 2018) and are
based on the scientific evidence regarding associations
between red meat consumption and the risk of colorectal
cancer development. In Kazakhstan, meat is an important
part of the traditional diets, and the newest recommendations
are 1500 g/week and 78.4 kg/capita (On the approval of sci-
entifically based physiological norms of food consumption,
2016). Total meat consumption among the participants was
lower than recommended consumption in Kazakhstan but
almost two-fold higher than the World Cancer Research
Fund recommendations (WCRF, 2018). From 1997 to
2019, meat consumption in Kazakhstan increased by 15%
(Jia and Zhen, 2021). The incidence of type 2 DM in
Kazakhstan is also constantly growing (Beisembinova
et al., 2021; Supiyev et al., 2016). A possible association
between increased meat consumption and developing DM
in Kazakhstan remains to be investigated.

Vegetarianism is a growing movement that gains popular-
ity among adolescents and young adults. In the present study,
only 0.6% of participants reported that they never consume
meat, although the general prevalence of vegetarians in Asia
is accounted for 19% (Hargreaves et al., 2020). Nomad diets
have been unique to Kazakhstan culture, and are still followed
by a large portion of the population (Aljanova et al., 2016).
Approximately 24% of the participants in the present survey
reported consuming meat every day, with beef and poultry
being most commonly consumed. Horse and lamb meat
were also consumed frequently in Kazakhstan, although the
majority of the consumers from other countries are only occa-
sional consumers of these meat types (Belaunzaran et al.,
2015; de Andrade et al., 2016). Most consumers in the
present study did not consider pork as their preference. The
low pork consumption might be primarily related to the reli-
gious restrictions. In the present survey, we did not intend to
investigate the impact of ethnicity on the preferences for
meat, but we assume that pork-eaters mainly consist of the
Christian population in Kazakhstan.

Table 3. Comparison of recommended consumption of meat products with calculated consumption* by participants from 5 regions of

Kazakhstan

(n= 986). Data are presented as least squares means± standard errors.

Meat type

Recommended consumption

in Kazakhstan, g/week

Regions
P-value

East North Center South West

Total meat 1500 (500**) 912± 129 881± 132 1078± 105 983± 120 1051± 117 0.204

Beef 384 299± 50 258± 51 323± 41 320± 47 267± 46 0.300

Poultry 307 180a± 47 167a± 48 247bc± 38 203ac± 44 284b± 43 0.012

Horse 297 109a± 38 119a± 39 156ab± 31 126a± 35 194b± 34 0.034

Lamb 192 197± 36 157± 37 216± 29 203± 34 187± 33 0.314

Goat - 73± 17 37± 18 67± 14 63± 16 54± 16 0.177

Pork 105 56a± 21 143b± 22 69a± 17 67a± 20 65aa± 19 0.001

Fish, total 269 134± 28 116± 28 125± 23 109± 26 117± 25 0.836

* Consumption (g/week) was estimated as (reported times per week * 150) as each serving of unprocessed meat and fish in Kazakhstan is 150 g.

** Recommended consumption by World Cancer Research Fund recommendations (WCRF, 2018).
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In the studied population, male participants consumed
horse and lamb meat less frequently compared to female
participants. No other sex-related differences in meat and
fish consumption were observed. In contrast, other studies
reported that women consume less meat compared to men
and are more ready to reduce meat consumption
(Beardsworth et al., 2002; Prättälä et al., 2007).

We found some significant associations between meat
and fish consumption frequency and parental education.
However, these associations seem to be random and diffi-
cult to explain. Generally, education level was negatively
associated with meat consumption in other adult popula-
tions, including but not limited to French-speaking
Switzerland (Marques-Vidal et al., 2018), Germany (Koch
et al., 2019), and French-speaking men in Montreal,
Canada (Trudeau et al., 2019). In contrast, a study on
dietary habits of children from Moscow and Murmansk
suggested that children of mothers with higher education
consumed meat more frequently than the children of
mothers with lower education (Aleksandrov et al., 2014).
These differences between countries might be due to differ-
ent nutrition recommendations and general meat image;
while in Western Europe meat reduction is gaining in popu-
larity, Kazakhstan and Russia continue considering meat as
an important part of a healthy diet.

According to the Dietary Guidelines for Americans and
Nordic Nutrition Recommendations (NNR, 2012), the
optimal consumption of fish and shellfish is two to three
times a week. Among Swedish male adolescents, 20%
reported eating fish more than once a week (Åberg et al.,
2009). In the present study, only 8.6% of the participants
in our study reported a consumption according to these
recommendations, whereas 77% of participants eat fish
and seafood more seldom than once per month. In the
neighbouring countries Kyrgyzstan and Uzbekistan, fish
consumption is even lower, whereas inhabitants in China
and Russia consume more fish than in Kazakhstan (York
and Gossard, 2004). N-3 fatty acids eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) are essential com-
ponents of a healthy diet and their beneficial effects are well
recognized (Campoy et al., 2012; Simopoulos et al., 1999).
Oily fish is the best source of EPA and DHA. Moreover,
fish is a major dietary source of vitamin D. According to
Gromova et al. (2020), approximately 60% of the adult
population of Kazakhstan might suffer from vitamin D defi-
ciency. Even though vitamin D can be synthesized in
human skin after exposure to sunlight, dietary vitamin D
is important particularly during dark months (Kulie et al.,
2009). Moreover, the high iodine levels in fish and
seafood might decrease the risk of iodine deficiency,
which remains highly prevalent in Kazakhstan
(Kuanyshbekova, 2003).

Our data indicate that meat and fish consumption was
homogeneous across regions, sex and age. Thus, it is diffi-
cult to target to a particular group to improve dietary habits
and work should be initiated for general young population
in Kazakhstan. It should also be emphasized that the

participants in the present study did not have any education
on nutrition and health during the study.

Interestingly, we found that BMI was highest among
participants who reported frequent pork and low lamb con-
sumption. Many studies demonstrated positive associations
between meat consumption and risk for overweight and
obesity (Wang and Beydoun, 2009). However, no differ-
ence in BMI between pork, beef and chicken consumers
was previously detected (Murphy et al., 2014). Observed
in the present study differences in BMI between partici-
pants with high and low pork consumption should be inter-
preted with caution because this type of meat is not a part of
typical diet in Kazakhstan. Observed differences in BMI in
relation to lamb consumption have never been previously
reported.

Our study has several strengths. The majority of previ-
ous studies was focused on overall meat consumption,
without considering the type of meat. Because of the exist-
ing differences in meat preferences, we considered fre-
quency consumption of different meat types. Another
strength was the geographical spread of participants over
Kazakhstan. There were also potential uncertainties in our
results. There are several limitations associated with
dietary assessment, including self-reported food frequency
questionnaires. We are also aware that consumption quan-
tities of meat and fish calculated from shelf-reported food
frequency provide only an approximate estimation of
factual food consumption. Finally, the results are limited
to the younger population in Kazakhstan and may be
inapplicable to the general population.

Conclusions
Calculated total meat consumption among the university
students in Kazakhstan was lower than recommended con-
sumption in Kazakhstan (1500 g per week), but almost
two-fold higher than World Cancer Research Fund recom-
mendations (500 g per week). Approximately 24% of the
participants reported consuming meat every day, with
beef and poultry being most commonly consumed.
Another relevant point is low fish consumption among the
participants. Only 8.6% of the participants in our study
reported consumption in line with the recommendation of
fish consumption of approximately 270 g per week in
Kazakhstan. Our data indicate that meat and fish consump-
tion is fairly homogeneous across regions and sex. Thus, it
is difficult to target a particular group to improve dietary
habits and work should be initiated for the general young
population in Kazakhstan. The next step is to describe the
major drivers of current consumption habits in
Kazakhstan and identify its relationship with health of
general population. Moreover, the solid scientific basis of
appropriate dietary recommendations for meat and fish con-
sumption should be established. Policies to promote healthy
food consumption in Kazakhstan are needed to prevent the
health risks associated with low intake of the n-3 PUFA and
vitamin D, and high intake of meat. It is also essential to
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promote healthy dietary habits, for example through the
introduction of training programmes and appropriate adver-
tisements of healthy food.

Acknowledgements
The authors thank all participants for their contribution to the
study. The authors also thank senior researchers from involved
universities for their help with recruiting participants.

Author contributions
The authors contributed to the manuscript according to the follow-
ing: Conceptualization, Y.B., Y.K. and G.Z.; Methodology, V.A.,
Y.B., Y.K., A.I., A.M., A.B., Y.U., K.I. and G.Z.; Software, Y.K.;
Validation, Y.K. and G.Z.; Formal Analysis, G.Z.; Investigation,
G.Z.; Data Curation, Y.K. and G.Z.; Writing—Original Draft
Preparation, G.Z.; Writing—Review and Editing, V.A., Y.B.,
Y.K., A.I., A.M., A.B., Y.U. and K.I.; Visualization, V.A. and
G.Z.; Project Administration, G.Z.; Funding Acquisition, Y.B.
All authors have read and agreed to the published version of the
manuscript.

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding
The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: The
study was partly supported by the Ministry of Education, Youth
and Sports of the Czech Republic – CENAKVA project
(LM2018099) and by the program-targeted funding of the
Ministry of Agriculture of the Republic of Kazakhstan (project
number BR10764944).

Ethical approval and consent for publication
The study protocol was approved by the local commission on bio-
ethics of the West Kazakhstan Medical University named after
Marat Ospanov, meeting number 4, protocol 4, assigned number
16/1 (8 April 2021). The participants were informed about the
purpose and duration of the study, data protection, and data reten-
tion. The present study included questions about food consump-
tion and did not include the processing of sensitive personal
data. Participation in the study was voluntary and anonymous.

Availability of data and materials
The datasets generated and analyzed during the current study are
available from the corresponding author on reasonable request.

ORCID iD
Galia Zamaratskaia https://orcid.org/0000-0003-0926-4849

References
Åberg MA, Åberg N, Brisman J, et al. (2009) Fish intake of

Swedish male adolescents is a predictor of cognitive perform-
ance. Acta Pædiatrica 98: 555–560.

Aleksandrov AA, Poriadina GI, Kotova MB, et al. (2014) The spe-
cificity of children and adolescent eating habits (data for

schoolchildren in Moscow and Murmansk). Voprosy Pitaniia
83(4): 67–74.

Aljanova N, Borbassova K and Rysbekova S (2016) A semiotic
analysis of the yurt, clothing, and food eating habits in
Kazakh traditional cultures. International Journal of Critical
Cultural Studies 14(1): 27–36.

Banovic M and Sveinsdóttir K (2021) Importance of being ana-
logue: Female attitudes towards meat analogue containing
rapeseed protein. Food Control 123: 107833.

Beardsworth A, Bryman A, Keil T, et al. (2002) Women, men and
food: The significance of gender for nutritional attitudes and
choices. British Food Journal 104(7): 470–491.

Beisembinova N, Kosherbayeva L, Balmukhanova A, et al. (2021)
Diabetes and diabetic retinopathy in Kazakhstan from
2013-2018. Current Pediatric Research 25(7): 685–690.

Belaunzaran X, Bessa RJ, Lavín P, et al. (2015) Horse-meat for
human consumption - current research and future opportun-
ities. Meat Science 108: 74–81.

Campoy C, Escolano-Margarit MV, Anjos T, et al. (2012) Omega
3 fatty acids on child growth, visual acuity and neurodevelop-
ment. The British Journal of Nutrition 107(Suppl 2): S85–
S106.

Chen J, Jayachandran M, Bai W, et al. (2022) A critical review on
the health benefits of fish consumption and its bioactive consti-
tuents. Food Chemistry 369: 130874.

Collier ES, Oberrauter L-M, Normann A, et al. (2021) Identifying
barriers to decreasing meat consumption and increasing accept-
ance of meat substitutes among Swedish consumers. Appetite
167: 105643.

de Andrade JC, de Aguiar Sobral L, Ares G, et al. (2016)
Understanding consumers’ perception of lamb meat using
free word association. Meat Science 117: 68–74.

Delgado J, Ansorena D, Van Hecke T, et al. (2021) Meat lipids,
NaCl and carnitine: Do they unveil the conundrum of the
association between red and processed meat intake and car-
diovascular diseases? Invited review. Meat Science 171:
108278.

De Vet E, Stok FM, De Wit JBF, et al. (2015) The habitual nature
of unhealthy snacking: How powerful are habits in adoles-
cence? Appetite 95: 182–187.

Gromova O, Doschanova A, Lokshin V, et al. (2020) Vitamin D
deficiency in Kazakhstan: Cross-sectional study. The Journal
of Steroid Biochemistry and Molecular Biology 199: 105565.

Hargreaves SM, Nakano EY and Zandonadi RP (2020) Brazilian
Vegetarian population—influence of type of diet, motivation
and sociodemographic variables on quality of life measured
by specific tool (VEGQOL). Nutrients 12(5): 1406.

Jia M and Zhen L (2021) Analysis of food production and con-
sumption based on the emergy method in Kazakhstan. Foods
(Basel, Switzerland) 10(7): 1520.

Koch F, Heuer T, Krems C, et al. (2019) Meat consumers and
non-meat consumers in Germany: A characterisation based
on results of the German national nutrition survey II. Journal
of Nutritional Science 8: 21.

Kuanyshbekova R (2003) P133 pédiatrie générale problem of
iodine deficit in Kazakhstan. Archives de Pédiatrie 10: s311.

Kulie T, Groff A, Redmer J, et al. (2009) Vitamin D: An evidence-
based review. Journal of the American Board of Family
Medicine : JABFM 22(6): 698–706.

Liang Y, Zhen L, Zhang C, et al. (2020) Consumption of products
of livestock resources in Kazakhstan: Characteristics and influ-
encing factors. Environmental Development 34: 100492.

Akhmetova et al. 317

https://orcid.org/0000-0003-0926-4849
https://orcid.org/0000-0003-0926-4849


Marques-Vidal P, Waeber G, Vollenweider P, et al. (2018)
Socio-demographic and lifestyle determinants of dietary pat-
terns in French-speaking Switzerland, 2009–2012. BMC
Public Health 18(1): 31.

Murphy KJ, Parker B, Dyer KA, et al. (2014) A comparison of
regular consumption of fresh lean pork, beef and chicken on
body composition: A randomized cross-over trial. Nutrients
6: 682–696.

NNR (2012) Nordic Council of Ministers Nordic Nutrition
Recommendations 2012: integrating nutrition and physical
activity. Nordic Nutrition Recommendations. Report No:
5. Copenhagen: Nordic Council of Ministers; 2014, p. 627.
doi: 10.6027/Nord2014-002.

On the approval of scientifically based physiological norms of
food consumption (2016) Retrieved from https://adilet.zan.kz/
rus/docs/V1600014674 18 February 2022.

Prättälä R, Paalanen L, Grinberga D, et al. (2007) Gender differ-
ences in the consumption of meat, fruit and vegetables are
similar in Finland and the baltic countries. European Journal
of Public Health 17(5): 520–525.

Schulze MB and Hu FB (2005) Primary prevention of diabetes:
What can be done and how much can be prevented? Annual
Review of Public Health 26: 445–467.

Sharmanov TS, Salkhanova AB and Datkhabayeva GK (2018) A
comparative analysis of actual nutrition of children aged 9-10
years. Voprosy Pitaniia 87(6): 28–41.

Simopoulos AP, Leaf A and Salem NJr (1999) Essentiality of and
recommended dietary intakes for omega-6 and omega-3 fatty
acids. Annals of Nutrition & Metabolism 43(2): 127–130.

Song Y, Manson JE, Buring JE, et al. (2004) A prospective study
of red meat consumption and type 2 diabetes in middle-aged
and elderly women: The women’s health study. Diabetes
Care 27(9): 2108–2115.

Supartini A, Oishi T and Yagi N (2018) Changes in fish consump-
tion desire and its factors: A comparison between the United
Kingdom and Singapore. Foods (Basel, Switzerland) 7(7): 97.

Supiyev A, Kossumov A, Kassenova A, et al. (2016) Diabetes
prevalence, awareness and treatment and their correlates in

older persons in urban and rural population in the Astana
region, Kazakhstan. Diabetes Research and Clinical Practice
112: 6–12.

Thompson FE and Subar AF (2017) Chapter 1 - dietary assess-
ment methodology. In: Coulston AM, Boushey CJ, Ferruzzi
MG and Delahanty LM (eds) Nutrition in the Prevention and
Treatment of Disease (Fourth Edition). Academic Press,
pp.5–48. https://doi.org/10.1016/B978-0-12-802928-2.
00001-1

Trudeau K, Rousseau M-C, Csizmadi I, et al. (2019) Dietary pat-
terns among French-speaking men residing in Montreal,
Canada. Preventive Medicine Reports 13: 205–213.

Wang Y and Beydoun MA (2009) Meat consumption is associated
with obesity and central obesity among US adults.
International Journal of Obesity 33: 621–628.

WCRF (2018) Recommendations and Public Health and Policy
Implications. World Cancer Research Fund and American
Institute for Cancer Research. https://www.wcrf.org/wp-
content/uploads/2021/01/Recommendations.pdf, Accessed
10th June 2022

Willett W, Rockström J, Loken B, et al. (2019) Food in the
anthropocene: The EAT–lancet commission on healthy diets
from sustainable food systems. The Lancet 393(10170):
447–492.

Wolk A (2017) Potential health hazards of eating red meat.
Journal of Internal Medicine 281(2): 106–122.

Woodruff RC, Overwyk KJ, Cogswell ME, et al. (2021)
Receiving advice from a health professional and action taken
to reduce dietary sodium intake among adults. Public Health
Nutrition 24(12): 3791–3796.

Würtz AML, Jakobsen MU, Bertoia ML, et al. (2021) Replacing
the consumption of red meat with other major dietary protein
sources and risk of type 2 diabetes mellitus: A prospective
cohort study. American Journal of Clinical Nutrition 113(3):
612–621.

York R and Gossard MH (2004) Cross-national meat and fish con-
sumption: Exploring the effects of modernization and eco-
logical context. Ecological Economics 48(3): 293–302.

318 Nutrition and Health 30(2)

https://adilet.zan.kz/rus/docs/V1600014674
https://adilet.zan.kz/rus/docs/V1600014674
https://adilet.zan.kz/rus/docs/V1600014674
https://doi.org/10.1016/B978-0-12-802928-2.00001-1
https://doi.org/10.1016/B978-0-12-802928-2.00001-1
https://doi.org/10.1016/B978-0-12-802928-2.00001-1
https://www.wcrf.org/wp-content/uploads/2021/01/Recommendations.pdf
https://www.wcrf.org/wp-content/uploads/2021/01/Recommendations.pdf
https://www.wcrf.org/wp-content/uploads/2021/01/Recommendations.pdf

	 Introduction
	 Materials and methods
	 Consumption frequency and socio-demographic factors
	 Participants and informed consent
	 Statistical analysis

	 Results
	 Characteristics of the study population and frequency of meat and fish consumption
	 Effect of socio-demographic characteristics on meat and fish consumption frequency
	 Effect of socio-demographic characteristics on calculated meat and fish consumption quantity per week
	 BMI

	 Discussion
	 Conclusions
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


