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Introduction: Physical activity (PA) is an important contributor to health. However, little is known regarding the prevalence of insuf-
ficient PA in Kazakhstan.
Aim: To study the prevalence of insufficient PA and associated factors among type 2 diabetic patients in Almaty, Kazakhstan.
Methods: A cross-sectional questionnaire-based study. In total, 480 patients selected using the national diabetes registry. Associa-
tions between insufficient PA and age, gender, education, occupation, alcohol consumption, smoking, intake of vegetables and fruits
were studied using chi-squared tests and multivariable Poisson regression with robust variance estimation. In addition, the patients
were asked about the reasons for not practicing PA as well as about the source of advice on PA. The results are presented as crude and
adjusted prevalence ratios (PR) with 95 % confidence intervals (CI).
Results: The overall prevalence of insufficient PA was 60.4 (95 % CI: 56.0; 64.7) %. Education (PR = 0.80, 95 % CI: 0.68; 0.88), employ-
ment (PR = 0.74, 95 % CI: 0.64; 0.88), daily consumption of fruits (PR = 0.78, 95 % CI: 0.67; 0.92) and vegetables (PR = 0.80, 95 %
CI: 0.70; 0.92) were all significantly associated with lower prevalence of insufficient PA in crude analysis. However, after adjustment
for other factors, only employment (PR = 0.72, 95 % CI: 0.60; 0.86) remained significantly associated with the outcome. In total,
61.7 % of the patients received no counseling on PA. The lowest prevalence of insufficient PA (21.6 %) was observed in attenders of
commercial sports centers.
Conclusions: High prevalence of insufficient PA combined with poor counseling practices warrant intersectoral cooperation in the
development of a strategy to improve PA among type 2 diabetes patients and general population in Kazakhstan.
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HE[LOCTATOYHAS ®UIUYECKAA AKTUBHOCTD Y NALUEHTOB C CAXAPHbIM
AWABETOM B rOPOAE AJIMATbI (KA3SAXCTAH): PACNIPOCTPAHEHHOCTD,
CBA3AHHbIE ®AKTOPbI U BAPBEPbI
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Beepenue: Pusnyeckasn aktuHocTb (PA) ABNSETCA BaxHbIM (HaKTOPOM, BAUAIOWMM Kak Ha TeuyeHue AnuadeTa 2 TMNA y NaLMUEHTOB, Tak U
Ha BEPOATHOCTb €ro BO3HUKHOBEHWs Y 3[0POBbIX Jiodeil. 04HaKo, HECMOTPA Ha 06WUNMe MeXAYHApOAHOW NUTepaTypbl MO AaHHOW TeMe,
uccnepnoBanuii B KazaxcraHe no faHHOW Teme KpaitHe Mano.
Lienb: OueHuTb pacnpocTpaHeHHOCTb U (aKTopbl pucka HegocTaTouHoit ®A cpepyn 6onbHbIX guabetom 2 TMna B r. Anmarsl, KasaxcraH.
Metoabl: 480 6onbHbIX AUabeTOM 2 TUNA, OTOOPAHHbIX NO AaHHbIM HauMoHanbHOMo AMabeTMYECKOro perucTpa U3 Bcex paoHoB r. Anmartbl,
NPUHANM y4acTue B NONEPeYHOM UCCNef0BaHUMN C UCMONb30BAHNEM OHNAlH-aHKeTUPOBaHUA. C noMoLybl0 MHOTOMEpHbIX MOgesei MyaccoHa
C pobacTHOM OLEHKOW CTaHAAPTHbIX OWMOOK OLEHMBANN CBA3b MeXAY HegocTatouHoil ®A u Bo3pacToM, nonoM, 06pa3oBaHUEM, POLOM 3a-
HATWIA, KypeHueM, ynoTpebneHneM ankorons, GpyKToB U oBoweil. [lononHUTeNbHO U3yyanu Gapbepbl Ans LOCTUKEHUA PEKOMEHL0BAHHOTO
ypoBHs DA, a Takxke kem nopgbupanuch ypoHu ®A. PesynbTatel npeAcTaBAsAM B BUAE HECKOPPEKTUPOBAHHbLIX U CKOPPEKTUPOBAHHBIX OT-
HoweHwit pacnpoctpaHeHHocTn (OP) ¢ 95 % AoepuTenbHbiMu uHTepeanamu (IN).
Pe3synbratbl: PacnpocTpaHeHHOCTb HefocTatouHoi PA coctasuna 60.4 (95 % [IN: 56,0; 64,7) %. Bbicwee o6pasosatue (OP = 0,80, 95 %
IW: 0,68; 0,88), Hanuune nocTosHHON pabdoTsl (OP = 0,74, 95 % [IW: 0,64; 0,88), exenHesHoe ynotpebneque dpyktos (OP = 0,78, 95 %
[W: 0,67; 0,92) n oBoweit (OP = 0.80, 95 % [AN: 0,70; 0,92) 6bIN0 3HAYMMO CBSI3aHO C 6ONee HU3KOI PacmpPOCTPaHEHHOCTbIO HEROCTATOY-
Hoit ®A B ogHOMEpHbIX MoAensx. [pn NpoBeAeHUN MHOTOMEPHOTO MOAENMPOBAHMUA TONKO Hanuyue paboTbl OCTANOCh 3HAYMMO CBA3AHO C
ucxopgom (OP = 0,72, 95 % AMN: 0,60; 0,86). He nonyuunu nogbopa dusmyeckoit aktueHoctTn 61,7 % naumueHToB. Hanbonee Huskas gona
pacnpocTpaHeHHOCTH HepocTatouHoit MDA oTMeyeHa y NaLMeHTOoB, NOCEWAIWNX NNaTHbIE CMOPTUBHBIE LIEHTPbI.
BbiBoAbI: Bbicokas pacnpocTpaHeHHOCTb HefocTaToyHo DA B coyeTaHnm C HeyRoBNETBOPUTENBHOI NPaKTUKONM HasHayeHus A naumeHTam
C AMa6eToOM 2 TMNa BbI3bIBAIOT HEOOXOAUMOCTb MEXCEKTOPASbHOTO COTPYAHUYECTBA ANA Pa3paboTKu KOMNIEKCHOW CTpaTeruu yBenuyeHns
ypoBHsa DA KaKk cpeayu AvabeTUKOB, TaK M CPefyn BCero HaceneHus B KasaxcTaHe.
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Introduction

Type 2 diabetes is a chronic metabolic non-commu-
nicable disease representing a significant public health
concern with a substantial impact on life expectancy,
life quality and health system expenditures worldwide.
According to the International Diabetes Federation
estimates the global prevalence of diabetes will reach
8.8 % by 2035 [14]. An increase in the burden of dia-
betes is more pronounced in the developing countries
parallel to economic development and westernization
and lifestyle [23]. Reliable data on the epidemiology
of type 2 diabetes in Kazakhstan is scarce. Even less
information is available on the effectiveness of treatment
and rehabilitation of diabetic patients in the country.
According to The Global Health Observatory the preva-
lence of type 2 diabetes in Kazakhstan is 13.2 % [29],
but it may vary greatly between the urban and rural
areas as well as across age- and ethnic groups. The
total number of registered cases of type 2 diabetes in
Kazakhstan was 326.5 thousand in 2018 representing
a substantial burden for the health care system, but
the authors acknowledge that the real numbers can be
even greater [19]. Ablaikhanova et al have reported a
clear North-South gradient in the disease occurrence
and expected the total number of people with diabetes
in Kazakhstan to reach 1 million by 2030 [4].

Supiyev et al have reported the prevalence of type
2 diabetes in the capital city of Nur-Sultan (Astana at
the time of the study) to be 16.3 %, but the study was
limited to the 5075-year-olds [26]. More importantly,
that study revealed poor control of diabetes among the
patients. Only 39.7 % of urban patients had controlled
fasting blood glucose, but the corresponding proportion
among the rural residents was striking 4.9 % [26].
These findings may reflect poor health literacy of the
population, limited treatment options or poor compli-
ance to treatment.

Appropriate medication, diet and physical activity
are the three pillars for successful management of type
2 diabetes. However, the Cochrane review from 2017
suggested that there was “no clear evidence whether...
physical activity alone influences the risk of type 2 dia-
betes mellitus” [26] Moreover, they concluded that the
“data on patient-important outcomes such as mortality,
macrovascular- and microvascular diabetic complications
are sparse” [15]. However, more recent reviews and
meta-analyses have shown physical activity to reduce
the risk of diabetes among healthy individuals [8] and
to be beneficial for diabetic patients [6, 18, 21]. In a
cohort study of more than 3 thousand patients Hu et al
has shown that the mortality among the patients with
high physical activity was less than a half of that in the
low physical activity group [16]. The Russian national
standard of treatment of type 2 diabetes postulates that
regular physical activity contributes to reach target levels
of blood glucose, reduce weight, abdominal obesity, and
insulin resistance, improve blood lipids, and increase
cardiac fitness [13].
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The recommended level of physical activity includes
30-60 minutes of aerobic physical exercises for per
day at least 3 times a week with a total duration of
150 minutes or more [1]. The intensity of physical
activity should be individually tailored depending on
patient’s conditions. These recommendations are also
used in Kazakhstan. According to the World Health
Organization diabetic profiles, 58.7 % of the general
adult population are overweight, 23.5 % are obese and
20.0 % have insufficient physical activity. We identified
only one paper from Kazakhstan in international peer
reviewed literature on physical activity using interna-
tionally validated assessment instruments on healthy
subjects, which suggests that the proportions of adults
living in Almaty with low- moderate- and high levels
of physical activity were 24.3 %, 39.9 % and 35.8 %,
respectively [22]. Diabetic patients may have a sub-
stantial number of barriers to exercise, knowledge on
which may help to improve diabetic care and reha-
bilitation in the country and to improve the quality of
life of the patients. Moreover, the knowledge on the
barriers may have implications for the general popula-
tion. The international evidence as summarized in a
recent systematic review and meta-analysis suggests
that the adherence to prescribed physical activity varied
between 49 % and 100 % with the average of 80 % for
diabetic patients based on 9 studies [20]. However, no
information on this issue is available from Kazakhstan
warranting research on physical activity and barriers to
reach recommended levels with the further going aim
to improve glycemic control and improve the quality of
life of diabetic patients.

The aim of the study was to assess the proportion
of diabetic patients reaching the recommended levels
of physical activity and associated factors as well as
to study the barriers on the way to adhere to these
recommendations in a Kazakhstani setting.

Methods

A questionnaire-based cross-sectional study was
performed in the former capital city of Almaty. The total
population of the city was 1.9 million in 2020. Presum-
ably all diabetic patients in Kazakhstan are registered
in the National Diabetes Registry (NDR). On the 31+
of December 2019, the total number of patients living
and receiving treatment in Almaty was 40506.

The required sample size for the main research ques-
tion, namely, the proportion of patients achieving the
recommended level of physical activity, was calculated
for the precision of 5 % for the finite population equal to
the abovementioned number of patients and no a-priory
prevalence data on physical activity using WinPEPI
software as described elsewhere [2]. To account for
dropouts and missing data, the calculated sample size
was increased by 25 %. Thus, we planned to invite at
least 476 patients with verified type 2 diabetes. The
patients were recruited at district policlinics in all city
districts. The number of patients per district was pro-
portional to the total number of patients in the district
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to ensure geographic representativeness of the sample.
Table | summarizes the total number of patients and
the number of recruited participants across districts in
the city of Almaty. The final sample consisted of 480

participants.
Table 1
Estimated minimal required sample size per district for the
assessment of the proportion of diabetic patients achieving the
recommended level of physical activity in Almaty, Kazakhstan

Total number Required Number

District of patients in number of of recruited

the district participants participants
Almaly 6485 76 76
Alatau 3421 40 41
Auezov 7352 86 86
Bostandyk 6847 81 82
Zhetisu 4422 52 52
Medeu 4525 53 53
Nauryzbay 1619 19 20
Turksib 5835 69 70
Total 40506 476 480

All study participants answered an anonymous 61-
item internet-based questionnaire. Those who had
difficulties filling out an online form were invited to a
district endocrinologist to fill out a paper-based form.
For this study only the following information was used:
age, gender, education, marital status, occupation,
smoking, alcohol consumption, fruits- and vegetables
intake, whether the participants reached the recom-
mended level of physical activity, places for practicing
physical activity, types of physical activity, reasons for
not exercising, types of diabetic school they attended
and information on who prescribed individual level of
physical activity.

The main outcome variable for the purpose of this
study was dichotomized into whether the individuals
reach the recommended level of physical activity (30
or more minutes every day or at least 3 times a week
in total accounting for at least 150 minutes) or not.
All intermediate categories used in other studies were
merged with the “no” category. Education was dichoto-
mized into secondary or lower including vocational and
higher. By marital status all patients were grouped
into married and single. The latter group also included
widowed, divorced and co-habiting. By occupation the
participants were dichotomized into employed includ-
ing individual entrepreneurs and military servants and
unemployed including students, pensioners, and those
on disability pensions. Consumption of fruits & berries
and vegetables was dichotomized into daily and less
often. By smoking status, the participants were divided
into daily smokers irrespectively of the number of ciga-
rettes smoked per day and non-smokers. By alcohol
consumption they were dichotomized into self-reported
abstainers and alcohol drinkers. This dichotomization
was used due to small numbers in sub-groups of those
who reported drinking alcohol. Multiple choice questions
on other aspects of physical activity were categorized
as specified in Table 2.
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The prevalence of the sufficient physical activity was
calculated using Wilson’s 95 % confidence interval
(CI). Associations between the probability to reach the
recommended level of physical activity and all indepen-
dent variables were studied using Pearson’s chi-squared
tests. Yate’s correction for continuity and Fischer’s exact
tests were applied where appropriate. Independent as-
sociations between the studied factors and the odds of
achieving the recommended level of physical activity
were studied using multivariable Poisson regression with
robust standard errors estimations. Poisson regression
is superior to traditional logistic regression for binomial
outcomes in cross-sectional studies when the prevalence
of the outcome is expected to exceed 10 %. Crude and
adjusted prevalence ratios (PR) with 95 % CI were
estimated. All calculations were performed using Stata
software (Stata Corp, TX, USA) [3].

The study was approved by the local ethics commit-
tee at the Kazakhstan Medical University «KSPH» in
Almaty, Kazakhstan.

Results

The prevalence of insufficient PA among the patients
in the city was 60.4 (95 % CI: 56.0; 64.7) %. The
recommended level was reached by only 39.6 % (95 %
CI: 35.3; 44.0) %.

In crude analysis, individuals with higher education
and those who were employed had lower prevalence of
[PA. Other socio-economic characteristics were not as-
sociated with the studied outcome. Daily or consumption
of vegetables as well as fruits & berries were less likely
to have IPA. Alcohol and smoking were not associated
with the prevalence of IPA.

After introduction of all the variables into one mul-
tivariable Poisson model, the association between IPA
and education decreased to non-significant values. At
the same time, the association between IPA and occu-
pation remained significant. Patients who were in paid
job we 39 % more likely to reach the recommended
level of physical activity than the reference group. The
associations between daily consumption of consumption
of vegetables were considerably reduced and became
non-significant. At the same time, the results for the
association between IPA and fruits & berries consump-
tion in multivariable analysis were inconclusive - those
who reported eating fruits and berries at least daily
were 21 % more likely to reach the recommended
level of physical activity (p = 0.050). The results on
the associations between IPA and socio-demographic
variables are presented in Table 2 while Table 3 sum-
marizes the results on the associations between IPA
and lifestyle factors.

Altogether, 374 participants reported the type of
physical activity they practiced. Among them, the most
common activities included walking (48.1 %), gym-
nastics (20.1 %) and swimming (17.9 %). We found
significant associations between the prevalence of IPA
and the type of physical activity (P < 0.001, Table 4).
The prevalence of IPA varied between 9.1 % among
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Table 2
Proportions of type 2 diabetic patients with insufficient physical activity (IPA) across socio-demographic characteristics in Almaty,
Kazakhstan
Characteristic N % IPA, % p Crude PR 95 % CI | Adjusted PR | 95 % CI
Age, years 0.872
18-55 205 42.7 60.0 1.00 Reference 1.00 Reference
56+ 275 57.3 60.7 1.01 -0.87; 1.17 0.92 0.79; 1.07
Gender 0.175
Male 200 41.7 64.0 1.11 0.96; 1.28 1.13 0.96; 1.31
Female 280 58.3 57.9 1.00 Reference 1.00 Reference
Marital status 0.260
Married 278 57.9 58.3 0.92 0.80; 1.06 0.98 0.85; 1.12
Other 202 42.1 63.4 1.00 Reference 1.00 Reference
Education 0.009
Higher 161 33.5 52.5 0.80 0.68; 0.96 0.86 0.73; 1.02
Other 319 69.5 64.6 1.00 Reference 1.00 Reference
Occupation <0.001
Employed 202 42.1 50.5 0.74 0.64; 0.88 0.72 0.60; 0.86
Out of work 278 57.9 67.8 1.00 Reference 1.00 Reference

PR - Prevalence ratio calculated using Poisson regression with robust standard error estimation

CI - Confidence intervals

Table 3
Proportions of type 2 diabetic patients with insufficient physical activity (IPA) across lifestyle characteristics in Almaty, Kazakhstan
Consumption of: N % IPA, % p Crude PR 95 % CI | Adjusted PR | 95 % CI
Fruits & berries 0.003
Daily 186 38.3 55.2 0.78 0.67; 0.92 0.83 0.70; 1.00
Less often 296 61.7 68.9 1.00 Reference 1.00 Reference
Vegetables 0.002
Daily 297 61.9 51.6 0.80 0.70; 0.92 0.93 0.80; 1.10
Less often 183 38.1 65.9 1.00 Reference 1.00 Reference
Alcohol 0.403
Yes 193 59.8 62.7 1.06 0.92; 1.23 1.09 0.93; 1.27
No 287 40.2 58.9 1.00 Reference 1.00 Reference
Daily smoking 0.234
Yes 154 32.1 64.1 1.10 0.95; 1.27 1.06 0.89; 1.25
No 326 67.9 58.6 1.00 Reference 1.00 Reference

PR - Prevalence ratio calculated using Poisson regression with robust standard error estimation

CI - Confidence intervals

those who practiced Pilates and 84.6 % among the
patients who reported dancing as their main activity.

Table 4
Associations between the type of physical activity
and the proportion of individuals with insufficient physical
activity (IPA) in Almaty, Kazakhstan

Type of activity % % IPA P
< 0.001
Walking 48.1 54.4
Gymnastics 20.1 58.7
Swimming 17.9 20.9
Yoga 7.5 64.3
Dancing 2.9 84.6
Pilates 0.5 9.1

At the same time, 173 responders answered the
question on the reason for not practicing regular
physical activity. The most common answer though was

“no particular reason” (43.3 %). No motivation was
mentioned in additional 7.8 % of the patients. Among
the remaining reasons the most popular were “Can-
not afford going to a sports center” (18.6 %), “Heart
problems” (17.6 %), “Poor glycemic control” (7.2 %)
and “Orthostatic hypotension” (5.2 %). Thus, medical
reasons accounted for less than one third of all reported
reasons for not reaching sufficient physical activity.

In total, 49.8 % of the study participants reported
that they received no individual counseling on physical
activity. As many as 11.9 % of the sample reported that
they made their own decision on the duration, intensity,
and frequency of physical activity. However, 11.0 %,
7.3 % and 2.5 % of the patients said that their physical
activity was tailored by an endocrinologist, a cardiologist,
and a neurologist, respectively. In 6.5 % of the cases
recommendations on physical activity were given by
general practitioners and in 6% at schools of diabetes.

The proportion of patients with IPA varied between

47



OpurvHanbHble cTaTby

33.3 % if the physical activity was recommended by
a neurologist and 64.5 % among the patients who
did not receive physical activity counseling (Table 5).
Since the results did not reach the level of statistical
significance, we could not perform multivariable mod-
elling to study independent associations between this
variable adjusted for the patients’ socio-economic and

lifestyle characteristics.
Table 5
Associations between the proportion of individuals
with insufficient physical activity (IPA) and the source of advice
on physical activity in Almaty, Kazakhstan

Source % % 1PA p
0.074
No counseling 61.7 64.5
Cardiologist 7.3 60.0
Neurologist 2.5 33.3
Endocrinologist 11.0 58.5
Endocrinology nurse 2.7 61.5
General practitioner 6.5 61.3
Diabetes school 6.0 41.4
Instructor at the sports center 2.3 36.4

As for the location where the patients do exercise,
this question was answered by 366 patients while the
rest reported that they did not exercise at all. Most of
them exercised at home. The proportion of those who
did not reach the recommended level of physical activity
varied between 21.6 % among the users of commercial
sports centers and 67.8 % among those who exercised

at home (Table 6).
Table 6
Associations between the proportion of individuals
with insufficient physical activity (IPA) and place of exercise

Place % % I1PA p
< 0.001
Home 33.1 68.7
Adjacent areas 28.7 56.2
Commercial sports center 24.0 21.6
Free outdoor facilities 14.2 51.2
Discussion

This is among the first studies in Kazakhstan provid-
ing an insight into the issue of PA in diabetic patients,
its correlates, and reasons for not attaining the recom-
mended level of PA. The results suggest that almost two
thirds of the patients do not reach the recommended level
of PA. Moreover, the only factor significantly associated
with the outcomes was occupation suggesting that a
major part of PA is related to work and/or travel to and
from work. The situation is further complicated by the
fact that more than 60 % of the patients reported that
they received no counseling on PA and the sources of
advice on PA varied considerably. At the same time, the
proportion of patients with sufficient PA was the highest
among those who attended commercial sports centers
and the second highest among those who received coun-
seling from an instructor there. Pilates and swimming
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we the types of activities with the greatest proportion
of responders who reached the level of physical activ-
ity. These findings provide important insights into the
problem of insufficient PA in diabetic patients in Almaty
and may have implications for general population of
the city. However, these findings should be interpreted
cautiously considering potential limitations of the study.

The validity of the findings depends on the valid-
ity of the data. It has been shown that responders in
Kazakhstan are prone to social desirability bias [10]. If
this is true for this study, then our findings on the preva-
lence of insufficient PA are likely to be underestimated.
However, the degree of underestimation is unlikely to
be substantial given the prevalence of smoking in the
sample which is close to the estimates in other stud-
ies on general adult population of Almaty [28]. The
proportion of individuals abstaining from alcohol was
also only a little higher than in general population of
the same city [28] suggesting that the validity of our
estimates including PA is likely to be valid. Therefore,
inadequate consumption of fruits and vegetables is a
source of concern. Fruits [30] and particularly vegetables
[27] have been repeatedly shown to have not only pre-
ventive effect on developing type 2 diabetes, but also
contribute to better glycemic control. At the same time,
insufficient vegetable intake despite recommendations
has been noted in many countries [9]. Our findings are
generally in the same direction showing that diabetic
patients who are more physically active are more likely
to consume more fruits and vegetables [12], although
our findings had borderline significance for fruits and
berries and did not reach the level of significance for
vegetables. Interestingly, we have not found any asso-
ciations between PA and socio-demographic variables
except occupation. This may reflect little information in
general available for patients regarding PA.

The results presented in this paper can be used as
a basis for recognition of inadequate PA promotion
among the patients with type 2 diabetes in Almaty.
Substantial heterogeneity of the sources of counseling
on PA combined with the fact that almost two thirds
of the responders received no counseling on PA at all
is worrisome. Only 11 % of the responders received
guidance on PA based on their physical and medical
conditions from their endocrinologists who are in the
best position to prescribe PA with certain intensity,
frequency, and duration. Diabetes schools should sup-
port the patients to reach the levels of PA prescribed
by the endocrinologists.

Although this study shows that the greatest propor-
tion of patients who reach the recommended levels of
PA attend commercial sports centers this option is
suitable for the minor part of the population due to
low affordability by the majority. Therefore, free options
available for everybody like walking or low-cost options
like yoga should be preferred. Regular walking effectively
increases physical strength, and energy consumption
behavioral aspects, and decreased HbAlc, and triglyc-
eride levels in elderly people with type II diabetes [25].
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At the same time, a four-month exercise programs at
moderate intensity of either Nordic walking or exercise
on prescription had no effect on HbAlc in patients with
type 2 diabetes [13].

There is a growing body of literature presenting yoga
as an alternative to aerobic exercises in diabetic patients
to prevent physical and mental complications [7]. [t may
reduce stress and anxiety which in turn are associated
with unhealthy eating and elevated blood pressure
and thus have a beneficial health effect in diabetic
patients [24]. However, systematic reviews suggests
that the studies are too heterogeneous, the evidence
is inconclusive but deserving further research [8, 11].
Moreover, systematic reviews of exercise and physical
activity interventions do not consistently make clear
whether to consider yoga as an exercise [8]. Given an
increased interest in yoga in Kazakhstan in the recent
years, research on its effects on medical conditions and
quality of life of diabetic patients could be a promising
area for research.

[t should be emphasized that real medical problems
were mentioned as barriers to reach the recommended
level of PA by less then a third of the responders while
the majority reported no particular reason and no moti-
vation as the main reason for not exercising. This may
partly reflect poor health literacy regarding beneficial
effects of PA on the course of type 2 diabetes and poor
quality of counseling by medical personnel. At the same
time, it may also mirror the level of PA and attitude
towards it in general population in Almaty. Therefore,
we are convinced that there is an urgent need to develop
strategies to assist diabetic patients in adopting and
maintaining an active lifestyle. Intersectoral coopera-
tion has been shown to be effective to promote PA in
Korean Healthy Cities [17] and this successful practice
could be transferred to Kazakhstan after some cultural
adjustment. Public health strategies to increase PA in
the general population is likely to be more beneficial
than strategies aimed at risk groups or patients. Het-
erogeneity of PA counseling practices observed in this
study justifies the need for unification of practices of
prescribing PA to type 2 diabetic patients.

In conclusion, we observed very high prevalence of
insufficient PA in the largest city of Kazakhstan. Only
occupation which could be a proxy for occupational
physical activity was associated with the outcome. This
may also reflect low levels of health literacy in general
population warranting interdisciplinary approach to
tackle the inactivity among Kazakhstani adults in general
and diabetic patients in particular. The barriers and PA
patterns identified in this study should be considered
in development of the strategy aimed at enhancing PA
among type 2 diabetic patients and general population
in Kazakhstan.
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