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Abstract: this study aims to identify lifestyle risk factors for diabetes in 208 young people from
16 different countries, 50,5% of these respondents are predisposed to diabetes mellitus. FINDRISC
and Mayo Clinic recommendations were taken into account. The results of the survey are based
on the answers of an anonymous survey, which included groups of questions about general data,
anthropometric data, nutrition, physical activity, rest mode, bad habits, heredity and anamnesis.
The most critical changes were detected in the consumption of fresh fruits and vegetables (55% do
not consume enough), as well as activity and rest mode (67% do not perform physical activity reg-
ularly, 47.1% of respondents do not spend the required 7-9 hours on sleep). A comparative analysis
of respondents of different origins (Ukrainians and Indians) found that among the representatives
of India is more elevated body mass index and increased waist circumference. In addition, the
proportion of respondents who have ever had a rise in blood glucose is higher among Indians than
among Ukrainians (11,4% vs. 6,8%). There are more respondents in Ukraine who do not exercise
regularly than in India.

Key words: diabetes mellitus, hyperglycemia, life style, prediabetic state, risk factors.

Introduction

Diabetes mellitus, according to WHO statis-
tics, is among the top diseases that have the high-
est mortality rate. Every year, about 1.5 million
people die from diabetes and its severe conse-
quences (for example, diabetic foot, nephropathy,
diabetic coma).

It is impossible not to pay attention to the fact
that in recent years there has been a tendency to
“youth” of various diseases, including diabetes.
Therefore, the identification of risk factors for the

development of this disease should be carried out
and corrected, the sooner the better.

The life of each of us, as well as the whole
society, has changed dramatically at the turn of
2019 and 2020. COVID-19 has become a life-
style factor that we cannot ignore. Isolation,
limited communication, increased demands
of behavior in society (wearing masks, for ex-
ample), although they are necessary, they also
greatly affect the way of life. And the right life-
style, in turn, is one of the key preventive mea-
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sures against the occurrence of many diseases,
including diabetes.

Literature review

As mentioned earlier, the COVID-19 pan-
demic significantly affects people’s lifestyle, and
hence the development of diabetes. However, the
opposite effect also exists. Recent studies have
shown that the presence of diabetes in a patient
is a risk of a severe form of coronavirus infec-
tion (Landstra, C. P., & de Koning, E., 2021;
Zhou, Y., Chi, J., Lv, W,, & Wang, Y., 2021). As
we all know, the coronavirus mortality statistics
are getting worse every day, so preventing dia-
betes should be one of the main activities of the
medical community. The WHO suggests that due
to the efforts made, the situation with diabetes
mellitus will improve significantly by 2025.

As a rule, by the time of diagnosis of type 2
diabetes, about half of patients already have com-
plications of this disease (Lindstrom, J., & Tu-
omilehto, J., 2003; Shah, A. D., Langenberg, C.
& al., 2015). Therefore, the population should
be aware of the risk factors for diabetes mellitus
whenever possible (Tuomilehto, J., Schwarz, P.,
& Lindstrom, J., 2011).

Finnish researchers were one of the first to de-
velop methods for identifying risk groups for di-
abetes mellitus (Lindstrom, J., & Tuomilehto, J.,
2003; Saaristo, T., Peltonen & al., 2005). Based
on the results of epidemiological simultaneous
and prospective studies, they developed the FIN-
DRISC risk scale, which was later taken as a ba-
sis and was successfully used by researchers in
other countries.

The International Diabetes Federation (IDF)
recommends using the FINDRISC questionnaire
to identify the risk of this disease, which takes
into account the following risk factors: age, over-
weight, heredity, diet and exercise, medication
(Giles, J. T., Danielides, S. & al., 2015; Herd-
er, C., Peltonen, M. & al., 2006; Iwanaga, N.,
Arima, K., & Terada, K., 2017; Kondratyeva, L.,
Popkova, T. & Nasonov, E., 2017; Ozen, G., Pe-
dro, S. & al., 2017; Solomon, D. H., Love, T. J.,
Canning, C., & Schneeweiss, S., 2010).

However, the FINDRISC scale does not cov-
er all risks. According to Mayo Clinic, one of the
leading clinics in the world, in addition to the
risks listed above, it is also worth considering
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the presence of elevated cholesterol and / or tri-
glycerides, the presence of bad habits (alcohol,
smoking, drugs), stress factors (including sleep
and rest), burdened history polycystic ovary
syndrome, any autoimmune and/or chronic dis-
ease, pancreatic disease, depression, past gesta-
tional diabetes, and human origins: although it’s
unclear why, certain people — including Black,
Hispanic, American Indian and Asian American
people — are at higher risk (according to the
Mayo Clinic data).

At present, the identification of risk factors for
diabetes mellitus and their combinations in order
to modify or completely eliminate it is the basis
for the prevention of diabetes. It was established
that lifestyle changes (including normalization of
nutrition, physical activity, weight loss) can re-
duce the risk of type 2 diabetes by 56% (Herd-
er, C., Peltonen, M. & al., 2006; Tuomilehto, J.,
Schwarz, P., & Lindstrém, J., 2011). The search
for an affordable, economical method for identi-
fying early disorders of carbohydrate metabolism
and the formation of risk groups for preventive
measures remains relevant.

Aim

Despite the fact that diabetes is considered a
disease of older people, the prerequisites for it are
formed much earlier. Increasingly, quite young
people are either already diagnosed with diabetes
or at increased risk of developing it. That is why
the first goal of the study is identification of risk
factors for diabetes in young people.

One of the advantages of our work is that the
respondents come from different countries (more
on this later), this gives us the opportunity to
compare diabetes risk factors in Ukrainians and
Indians.

Understanding the problem of rejuvenating di-
abetes, we consider another goal of the study de-
velopment of information products that will help
educate people about how to prevent the develop-
ment of diabetes.

Materials and methods

Our research involved 208 people (Table 1)
aged 16 to 35 years (average age of respondents -
21 years). Young people from 16 different coun-
tries took part in the survey. Most of all, young
people from Ukraine (63.9%), India (21.2%) and
Germany (4.8%) took part in the survey.
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Number of respondents 208

Average age 21 yo

(together 16 countries)

Sex Male — 51 (24,5%), female — 157 (75,5%)
Students 190 (91,4%)
Citizenship Ukraine — 133 (63,9%), India — 44 (21,2%), Germany — 10 (4,8%),

other — 21 (10,1%)

Table 1. General characteristics of the respondents

We have developed an anonymous question-
naire, where we tried to take into account all the
risks of developing diabetes in the daily lifestyle.

Unfortunately, the FINDRISC scale is cur-
rently used only for people over 25 years of age,
despite the fact that the factors that it reveals are
also found in people under 25 years of age. There-
fore, we assessed the data of the respondents tak-
ing into account FINDRISC, but supplementing
it and expanding it. Our survey included several
sections:

» general information (sex, age, citizenship,

occupation),

+ anthropometric data,

* physical activity and rest mode,

* bad habits,

* nutrition,

* heredity and anamnesis.

BMI was calculated by the formula:
BMI (kg/m?*) = body weight (kg)/height®(m?).
The BMI classification of obesity was used: 18.5—
24.9 kg/m? - normal body weight, 25-29.9 kg/m? -
overweight, 30-34.9 kg/m? - 1 degree of obesity,
35-39,9 kg/m? - 1I degree and >40 kg/m? - III de-
gree, BMI > 25 kg/m? - overweight and obese.

In addition, at the end of the questionnaire, re-
spondents were asked to receive a personalized

result based on their questionnaires with our own
developed information graphics on diabetes.

In this diagram (Fig. 1), you can see a carto-
gram that shows the countries from which our
survey respondents come (the full list added be-
low).

Results

After analyzing the answers received regard-
ing the lifestyle of the young people examined,
we found a number of violations of a healthy life-
style, and among them - the presence of risk fac-
tors for the development of diabetes.

Origin

22.2% of respondents noted that they are na-
tives of those regions, the origin of which adds to
the risk of developing diabetes.

Anthropometric data

As represents Fig. 2, only 67.3% of respon-
dents have a normal BMI. 13.5% are underweight,
14.9% are pre-obese, and the remaining 4.3% are
of varying degrees of obesity. It is important to un-
derstand that not only an increase in BMI, but also
its deficiency can have a bad effect on health.

The assessment of waist circumference
showed that only 70.2% of young people not-
ed normal waist circumference (up to 80 cm for
women and up to 94 cm for men).

Fig. 1. Visualization of respondents' countries of origin

*  Ukraine * Poland

* India * Peru

* Germany * Namibia
* Egypt *  Mexico
* Russia * Libya
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Fig. 2. BMI of interviewed young people
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Fig. 3. Distribution of answers to the question
“How often do you do sports?”’

Physical activity and rest mode

We conducted a comprehensive assessment

of respondents’ physical activity and rest mode.
Unfortunately, the following indicators were
found.

Despite the tendency to promote a healthy
lifestyle, 38.9% of respondents note that they do

not do sports at all or do it less than once a week
(Fig. 3), which also cannot be considered regular

training.
It should be noted that, only 33.2% of young
people do morning exercises, and only 35.1%

walk in the fresh air for at least 30 minutes every
day. And respondents mainly give preference to
strength training and dancing.

Unfortunately, 44.8% of people noted that
their average workout lasts up to 30 minutes,
which, of course, cannot be considered a full-
fledged exercise.

Most of the responses to the question about
bedtime relate to responses after midnight. It
should be noted that 47.1% of respondents do not
spend the required 7-9 hours on sleep (Fig. 4).

Bad habits

Alarming results were obtained in the analysis
of bad habits of the examined people.

Almost a tenth of the respondents (9.1%)
smoke regularly, 12.9% of interviewed have an-
swered, that they smoke only sometimes. Among
those who smoke regularly, we also asked about
the number of cigarettes per day, the results ob-
tained are disappointing: almost a third of them
(31.8%) smoke about half a pack of cigarettes
per day, and 20.9% smoke more than half a pack
daily.

As for alcohol abuse, 11.0% of young peo-
ple drink alcohol every week or more often. Of
course, one cannot but rejoice that as many as
a third of the young people surveyed (33.2%)
refuse alcohol in general, and the second third
(31.3%) drink only on holidays.

4 10

hours hours
or less or
more
7-9
hours

Fig. 4. Durance of respondents’ sleep
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Fig. 5. Distribution of answers to the question
“Has somebody in your family been diagnosed
with diabetes mellitus?”

Nutrition

With the help of questions about the consump-
tion of fast food, we can estimate the number of
people with elevated cholesterol and / or glucose
in the blood (since these are laboratory data, it is
not possible to estimate them using a question-
naire). Thus, 32.7% of respondents consume fast
food every week or more, the same indicator for
sweet carbonated drinks is 31.2%.

More than half of young people (54.9%) do
not consume the minimum 300-500 fresh vegeta-
bles and fruits per day.

Heredity and anamnesis

Being asked “Has somebody in your family
been diagnosed with diabetes mellitus?” (Fig. 5)
8.2% of young people note that relatives of the
Ist line (parents and/or siblings and/or children)
had diabetes mellitus, 37.0% - relatives of the
2nd line (grandparents and/or aunts, uncles and/
or cousins), 5.3% - both options. It is worth not-
ing that among the remaining 49.5% of people

who answered that they do not have a family his-
tory of diabetes, there may be those who do not
know about their family history.

As it was mentioned before, some background
diseases can lead to increase of risk of diabetes
mellitus. Among ‘dangerous’ background dis-
eases (Fig. 6) 9.1% of respondents note that they
have / had polycystic ovary syndrome, 6.7% -
any autoimmune diseases, 18.8% - chronic, 8.7%
- any diseases of the pancreas, 12% - depression.

Among the respondents, 8.2% note that they
have ever had an increase in blood glucose, and
3.4% are aware of an increased content of cho-
lesterol in the blood. In general, respondents note
that their blood pressure is fairly stable.

However, young people are very susceptible
to stress, as seen in the answer chart (Fig. 7) for
the question “rate your level of stress in everyday
life, where 1 is almost no stress, and 5 is the most
stressful.”

FINDRISC

Despite the fact that the FINDRISC scale is
recommended for older people than our respon-
dents, we decided to evaluate the answers on it
(Table 2) and compare answers from Ukrainians
and Indians:

As can be seen from the Table 2, young people
from India have a greater proportion of pre-obese
and obese, as well as increased waist circumfer-
ence, than people from Ukraine.

At the same time, there are more respondents
in Ukraine who do not exercise regularly than in
India.

Among Indians, more respondents note ep-
isodes of hyperglycemia in history than among
Ukrainians, and also the proportion of people ge-
netically predisposed to diabetes in India is great-
er than in Ukraine.

Discussion and conclusions

In accordance with the purpose of the study
to identify risk factors for the development of

Chronic diseases

Pancreas diseases

39

Ai diseases

18

14

Polycystic ovary syndrome

19

Depression

Fig. 6. Background diseases of respondents
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Fig. 7. Respondents’ rating their stress level

NUMBER OF RESPONDENTS
CRITERION CATEGORY ALL UKRAINE INDIA
(208-100%) | (133-100%) | (44-100%)
Less than 25 kg/m? 168 (81%) 117 (88%) 33 (75%)
Body mass index 25-30 kg/m? (+1 point) 31 (15%) 13 (9,8%) 9 (20,5%)
More than 30 kg/m? (+2 p.) 9 (4%) 3 (2,2%) 2 (4,5%)
) _ Less than 94 cm (m) / or 80 cm (f) 146 (70%) 104 (78,2%) | 27 (61,4%)
;"C‘l"mmal cireumfer- | o1 1 02em(m) or 80-88em(f) (43 p)) | 57 (27.5%) | 27 (203%) | 16 (36.4%)
More than previous (+4 p.) 5(2,5%) 2 (1,5%) 1(2,2%)
) , .. | Yes 69 (33%) 40 (30,1%) 19 (43,2%)
Daily physical activity
No (+2 p.) 139 (67%) 93 (69,9%) | 25 (56,8%)
Daily vegetable con- | Yes 94 (45%) 59 (44,4%) | 21 (47,7%)
sumption No (+1 p.) 114 (55%) 74 (55,6%) | 23 (52,3%)
Antihypertension No 202 (97%) 129 (97%) 44 (100%)
medications use Yes (+2 p.) 6 (3%) 4 (3%) 0 (0%)
Elevated blood glu- No 192 (92%) | 124(93,2%) | 39 (88,6%)
cose level ever Yes (+5 p.) 16 (8%) 9 (6,8%) 5 (11,4%)
_ _ No 103 (49,5%) | 75 (56,4%) 18 (40,9%)
E;;'gf;es family Non-1-st degree relative (+3 p.) 77(37%) | 48 (36,1%) | 14 (31,8%)
1-st degree relative (+5 p.) 28 (13,5%) 10 (7,5%) 12 (27,3%)

Table 2. Comparison of diabetes mellitus risk level among Ukrainian and Indian respondents

according to the FINDRISC scale

diabetes in young people, the obtained results
demonstrate a high frequency of risk factors
among lifestyle, heredity, changes in BMI, often
a combination of risk factors.

This research found a high frequency of risk
factors in young people. 4% of respondents have
different stages of obesity, deficiency of BMI is
performed by 13,5% of people. Almost a tenth of
the respondents (9.1%) smoke regularly. 11.0% of
young people drink alcohol every week or more
often. 12% of young asked people notice depres-

sion in their lives. 8% of respondents whenever
had episods of hyperglycemia.

The most critical changes were detected in the
consumption of fresh fruits and vegetables (55%
do not consume enough), as well as activity and
rest mode (67% do not perform physical activity
regularly, 47.1% of respondents do not spend the
required 7-9 hours on sleep).

It is important to name, that 50,5% of respon-
dents are more or less predisposed to diabetes
mellitus.
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A comparative analysis of respondents of dif-
ferent origins (Ukrainians and Indians) found that
among the representatives of India is more elevat-
ed body mass index and increased waist circum-
ference. In addition, the proportion of respondents
who have ever had a rise in blood glucose is high-
er among Indians than among Ukrainians (11,4%
vs. 6,8%). There are more respondents in Ukraine
who do not exercise regularly than in India.

Based on the results of the work, preventive
methods and ways of their spreading among
young people (infographics, brochures) were de-
veloped.

Our study confirms the problem of rejuvenat-
ing diabetes. Even at a young age, the majority of
respondents have key risk factors for the develop-
ment of diabetes. Violation of a healthy lifestyle
can significantly affect the subsequent quality of
life (including the development of diabetes and
its complications: diabetic foot, diabetic angiopa-
thy, diabetic coma, etc.).

The results of the work demonstrate the need
to activate and popularize preventive measures for
diabetes starting from a young age, namely avoid-
ing bad habits (alcohol, smoking), normalizing

ISSN 2786-6661
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the diet (eating 300-500 grams of fresh vegetables
and fruits daily, avoiding fast food and carbonat-
ed drinks), normalizing regime of activity and rest
(daily adequate physical activity, sleep 7-9 hours a
day), bringing to a normal BMI (18.5-25).
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AHoOTAaNif: 1€ TOCTIHKCHHS CIIPSIMOBAaHE HA BUSBICHHSA (PAKTOPIB PU3UKY PO3BHUTKY aiabeTy y
cnoco0i xkutTs y 208 Mmononux mroneit 3 16 piznux kpaid, 50,5% 3 IUX pECOHIEHTIB CXUIIBHI J0 I1y-
kpoBoro aiabdery. bymo Bpaxoano pexomennaiii FINDRISC ta Mayo Clinic. Pe3ynbrat onutyBaH-
Hs1 6a3yI0ThCsl Ha BIJINOBIJIIX AaHOHIMHOTO ONMTYBAHHS, SIK€ BKJIIOYAJIO TPYIH 3alIMTaHb PO 3arajb-
HI JlaHl, aHTPOIIOMETPUYHI J1aHl, XapuyBaHHs, (PI3UYHY aKTUBHICTh, PEKUM BIINOYMHKY, HIKIJINBI
3BMYKH, CHAJIKOBICTh Ta aHaMHe3. HallOiIbIl KpUTHYHI 3MiHM CIIOCTEPIraloThesl Y CIIOKUBaHHI CBi-
KHUX OBOUIB Ta PpyKTiB (55% CIOKMBAIOTh HETOCTATHHO), @ TAKOXK PEKUM1 aKTUBHOCTI Ta BIIOYNH-
Ky (67% He 3aliMaloTbCsl COPTOM PETYIApHO, 47,1% pecrnoHIeHTIB He BUTpavyatoTh HeoOXinH1 7 - 9
rofivH Ha coH). [IopiBHSIIBHUI aHaMI3 PECIIOHACHTIB PI3HOTO MOXOKEHHS (YKpaiHIIIB Ta 1HA1MIIIB)
BUSIBHB, 0 Y TIPeACTaBHUKIB [Hii O1sbIIIe MiABUIIICHHI 1HASKC MAcH Tija Ta 301JIbIIeHa OKPYKHICTh
tanii. Kpim Toro, cepen iHAiNIIB YacTKa pECTIOHACHTIB, Y SIKUX KOJIH-HEOYb MiJBUIIYBAaBCS PIBEHb
IJTFOKO3U B KPOBI, BUIIIA, HIXk cepen ykpainuis (11,4% npotu 6,8%). B YkpaiHi Giblie pecrioH1eHTiB,
K1 HE 3aiIMal0ThCs CIIOPTOM PETYISIPHO, HIXK B [HII.

KurouoBi cjioBa: mykpoBuii aialet, rinepriiikeMis, Crocio KUTTS, mepeaaiadeTuyHuil cran, dak-
TOPH PHU3HKY.
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