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Abstract

Background:Non-communicable diseases (NCDs) are the major cause of mortality globally. This study aimed to examine the
prevalence and co-occurence of lifestyle risk factors in university students.

Methods:The research is as an analytical-cross-sectional study and it started in January 2022, lasted a total of 3 months until April
2022. A total of 485 students were included in the study. The structured data collection form was created by the researchers in the
light of the literature review and face-to-face applied to students. This study's lifestyle risk variables for NCDs included physical
inactivity, low fruit and vegetable consumption, alcohol use, tobacco use, being overweight/obesity and SSB consumption. The data
was analyzed in the SPSS 2021 package program.

Results:The most frequent risk factor was insufficient physical activity (89.2%), followed by low fruits consumption (58.9%), low
vegetable consumption (70.5%), alcohol consumption (44.5%), SSBs consumption (41.1%), tobacco use (25.2%), and being
overweight or obesity (14.9%). Overall, 51.2% (46.5; 56.0) of students have a four or more risk factors. Co-occurrence of four or more
lifestyle risk factors was significantly higher in students in private university (aOR:2.01 95% Cl: 1.2; 3.35), living in student house
(aOR:3.5795% CI: 1.96; 6.5), and fast food preference when eating outside (a0R:2.53 95% Cl:1.62; 3.96).

Conclusions: Our findings point to potential interventions for NCD risk factors. More research is required to determine the impact of
actions on risk factor reduction clustering and intervention-focused.

Background

Non-communicable diseases (NCDs) are the major cause of mortality globally. The prevalence of non-communicable diseases such
as cancer, cardiovascular disease, respiratory diseases and diabetes continues to rise in all age groups across the world (1). To
significantly reduce NCD deaths, policies that significantly reduce tobacco and alcohol use and hypertension, and increasing
awareness of healthy nutrition and effective preventive steps are necessary (2).

It is important to raise public awareness of improving dietary practices and interventions aimed at reducing the disease burden
caused by inadequate dietary intake, especially in developing countries and among men. Since non-communicable diseases have
direct costs to health systems, it is also critique for policy makers to evaluate the prevalence of noncommunicable diseases risk
factors and determine the global and national burden of diseases (3). On the other hand, indirect costs typically account for the
maijority of the overall economic burden of NCDs. These include the value of lost productive capacities resulting from people being
unable to attend work or working less effectively due to NCD-related iliness and eventual death. At the same time, transportation
expenses for access to healthcare and various costs to employers in case of illness and death are among the indirect costs of NCDs.
Non-communicable diseases constitute 45% of healthcare system expenditures in America and 51% of healthcare system
expenditures in Germany (3).

The key should be maintaining especially lifestyle risk factors for noncommunicable diseases in adults as well as their concurrent
occurrence in populations. Interaction of risk factors with each other can accelerate the emergence of the disease, and combining risk
factors can increase the disease burden. Additionally, the presence of several lifestyle risk factors has been linked to an elevated risk
of all-cause and cardiovascular disease mortality. Such evidence is critical for public health to address comprehensive interventions
and decrease the disease burden due to the close-knit relationship between risk factors (4).

Major risk factors contributing to NCDs include unhealthy diets, tobacco use, alcohol use and physical inactivity. Therefore, these
diseases are mostly preventable (5). As lifestyle changes especially nutrition transition have become the primary cause of the
increasing prevalence of NCDs in recent years (6), it appears that nutritional therapy plays one of the most important factors in the
multidisciplinary healthcare system. According to new findings of studies, nutritional assistances assure both clinical and cost
benefits in the prevention and treatment of multiple noncommunicable diseases (7). There is also growing concern from a public
health perspective that poor nutrition increases the potential risk of chronic diseases and nutritional problems (8).

NCDs have significant and increasing health and financial costs to individuals, families, the health system and the economy. Without
prevention of common risk factors and early diagnosis of non-communicable diseases, there will be increased economic and social
costs for society. Research is needed for appropriate intervention studies.
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This study aimed to examine the prevalence and co-occurence of lifestyle risk factors (poor nutrition, physical inactivity, tobacco use,
alcohol use, SSB consuming and being overweight/obesity) for non-communicable diseases among students enrolled in the
Department of Nutrition and Dietetics of the Faculty of Health Sciences in one public and the other private of two universities.

Methods

The research is as an analytical-cross-sectional study and it started in January 2022, lasted a total of 3 months until April 2022. The
study was carried out at the Faculty of Health Sciences of two universities which are one public and the other private. Students were
contacted in their classrooms before class. Written informed consent form was obtained from all students included in the study.

The structured data collection form was created by the researchers in the light of the literature review and face-to-face applied to
students. This study's lifestyle risk variables for NCDs included physical inactivity, low fruit and vegetable consumption, alcohol use,
tobacco use, being overweight/obesity and SSB consumption. Anthropometric measures and self-reported information on health,
household characteristics, and living circumstances were gathered by the researchers.

Population

The research sample was selected as all Nutrition and Dietetics students of the Faculty of Health Sciences. According to the G power
analysis conducted considering 80% power, 0.05 margin of error, medium effect size and 10% losses, it was aimed to reach the entire
population without falling below at least 320 people and the study was completed by including 265 people from the state university
and 220 people from the private university. During the data collection process, students who did not attend the course, filled out the
data collection form incompletely, and participated in the pilot application were excluded from the study and the study was
completed with a total of 485 students.

Questionnaire

Height (cm) and weight (kg) were questioned objectively, and BMI was calculated with the formula weight/height2 to determine
whether they were normal weight (< 24.9 kg/m2), overweight (25.0-29.9 kg/m2) or obese (< 30 kg/m2). Being overweight and obese
has been considered a risk factor. Physical activity level (frequency of moderate or high intensity physical activity lasting at least 30
minutes without interruption) was questioned as almost every day, 5-6 days a week, 2—4 days a week and 1 day or less a week, and
activity levels were evaluated. A physical activity level of less than 150 minutes per week is considered insufficient physical activity
level as a risk factor. Smoking was classified as active smoker, previously smoked but later quit, or non-smoker. Active smoking has
been accepted as a risk factor. Alcohol consumption was assessed by asking, “Have you drank alcohol at least once in the last
month?” was used to examine current alcohol consumption. A positive answer to this question was considered to be using alcohol.
Frequency of alcohol use was questioned by asking "frequency of consuming alcoholic beverages in the amount of one glass/glass
of wine" and classifying it as almost every day, 4-6 days a week, 1-3 days a week, a few days a month, less or not at all. Alcohol use
has been accepted as a risk factor.

Food consumption was recorded and consumption of four or fewer vegetables per week was classified as low vegetable
consumption, and consumption of four or fewer fruits per week was classified as low fruit consumption. Sugar sweetened beverages
(SSBs) drink consumption was questioned, those who never drank or drank occasionally (a few days a month) were combined, and
consuming SSBs at least 1 day a week was considered a risk factor. As a result, the risk factors in this study were classified as
insufficient physical activity level, smoking, alcohol use, low consumption of vegetables and fruits, overweight or obesity, and
consumption of SSBs.

Statistics

The data was analyzed in the SPSS 2021 package program (9). Prevalences and 95% confidence intervals (95% Cl) were calculated
to identify risk factors for noncommunicable diseases according to sociodemographic characteristics. Difference analyzes between
measurement type variables were examined with t test. Count type variables were compared according to sociodemographic
characteristics using the chi-square test.

One hundred and twenty-eight potential combinations of the seven risk factors were analyzed (all combinations of seven variables =
27). Some combination groups were excluded because no one was included, a total of 77 combinations were included. Having risk
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factors at the same period was considered co-occurrence. Having four or more risk factors was considered the threshold for
identifying a co-occurrence, and after this threshold, the rates fell suddenly.

A multivariable logistic regression model was built to examine the odds ratios (ORs) and its 95% confidence intervals (Cl) for the
association between determined variables (sex, age, education level) and four or more risk factors. Statistical significance was
accepted as p<0.05in all analyzes.

Results

The total number of students included in the study was 265 (54.6%) from the state university and 220 (45.4%) from the private
university a total of 485 (86.6% women) with a mean age of 21.21 + 3.10 years. Overall, 23.5% were in the first year of university,
30.5% were in the second, 24.3% were in the third, and 21.8% were in the fourth year of the university. 34.4% of the students lived in
the student house during their university education, and 29.5% lived with family.

Table 1 shows the prevalence and 95% confidence intervals of determined risk factors for the students. Overall, the most frequent risk
factor was insufficient physical activity (89.2%), followed by low fruits consumption (58.9%), low vegetable consumption (70.5%),
alcohol consumption (44.5%), SSBs consumption (41.1%), tobacco use (25.2%), and being overweight or obesity (14.9%). Students
living in students house have higher prevalence tobacco (34.5%) and alcohol consumption (58.2%). On the other hand, low vegetable
(76.0%) and fruit prevalence (67.3%) was higher in students living in dorm. SSBs consumption was more prevalent Grade 1 students.
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Table 1
Prevalence and 95% confidence intervals of risk factors for non-communicable diseases

Gender

Female

Male

Age
18-20 years

=21 years

Grade
Grade 1

Grade 2

Grade 3

Grade 4

University

Public

Private

Mother's
education level

Primary or
secondary
school

High school or
university

Father's
education level

Primary or
secondary
school

Insufficient
physical
activity

91.9 (88.8;
94.3)
73.0 (60.3;
83.4)
90.2 (85.5;
93.7)
88.4 (83.8;
92.0)
90.4 (83.4;

95.1)

89.7 (83.5;
94.1)

84.7 (77.0;
90.7)

92.4 (85.5;
96.7)
87.5 (83.0;

91.3)

91.2 (86.7;
94.6)

89.7 (84.3;
93.7)

89.2 (85.0;
92.5)

90.8 (84.9;
95.0)

Tobacco

use

24.8
(20.7;
29.2)

28.1
(17.6;
40.8)

22.6
(17.3;
28.6)

27.4
(22.1;
33.3)

21.1
(14.0;
29.7)

25.0
(18.3;
32.8)

24.6
a7.1;
33.4)

30.5
21.9;
40.2)

22.3
(17.4;
27.8)

28.6
(22.8;
35.1)

22.3
(16.5
29.0

27.2
(22.2;
32.6

Alcohol
consumption

43.3 (38.5;
48.2)

53.1 (40.2;
65.7)
438 (37.2;
50.5)
45.2 (39.0;
51.5)
43.0 (33.7;

52.6)

40.5 (32.6;
48.9)

46.6 (37.4;
56.0)

49.5 (39.6;
59.5)
423 (36.2;

48.5)

47.3 (40.5;
54.1)

34.8 (27.9;
42.1)

50.7 (44.8;
56.5)

38.9 (30.9;
47.4)

Low vegetable

consumption

70.0 (65.3;
74.4)

74.2 (61.5;
84.5)
76.6 (70.4;
82.0)
65.2 (59.0;
71.1)
69.6 (60.2;

78.0)

76.6 (68.8;
83.2)

76.9 (68.2;
84.2)

55.4 (45.2;
65.3)
69.9 (63.9;

75.5)

71.2 (64.7;
77.1)

70.2 (62.9;
76.8)

71.1 (65.5;
76.2)

66.4 (58.0;
74.2)
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Low fruit
consumption

58.7 (53.8;
63.5)

59.7 (46.4;
71.9)
61.3 (54.5;
67.7)
56.7 (50.4;
62.9)
60.7 (51.0;

69.8)

57.6 (49.1;
65.8)

63.2 (53.8;
72.0)

53.5 (43.3;
63.5)
62.7 (56.5;

68.7)

54.3 (47.5;
61.1)

60.1 (52.5;
67.4)

58.4;52.5;
64.1)

58.6 (49.9;
66.8)

Overweight
or obesity

12.2 (9.2;
15.7)

32.8 (21.6;
45.7)
13.8 (9.6;

19.1)

1 5.9)(1 1.7;

14.2 (8.3;
22.0)

17.1 (11.4;
24.2)

13.6 (8.0;
21.1)

14.3 (8.2;
22.5)
16.7 (12.4;

21.7)

12.8 (8.7;
18.0)

14.7 (9.9;
20.6)

15.3 (11.3;
9)

16.0 (10.4;
23.0)

SSBs
consumption

39.0 (34.1;
44.0)

55.7 (42.4;
68.5)
50.0 (43.0;
57.0)
33.6 (27.7;
39.9)
51.8 (42.1;

61.3)

417 (33.0;
50.8)

41.5 (32.5;
51.0)

28.0 (19.5;
37.9)
37.3(31.4;

43.4)

46.4 (39.2;
53.7)

36.7 (29.6;
44.3)

44.0 (38.1;
50.1)

37.5(29.4;
46.2)




Insufficient Tobacco  Alcohol Low vegetable  Low fruit Overweight  SSBs

physical use consumption consumption consumption  or obesity consumption
activity
Gender
High school or ~ 88.1 (84.1; 26.0 46.8 (41.3; 73.4(68.2; 59.3 (53.7; 14.5 (10.9; 43.0 (37.4;
university 91.4) (21 3)» 52.4) 78.1) 64.7) 18.8) 48.8)
31.1
Residence
during
education
Living with 89.4 (83.1; 18.2 34.3 (26.5; 64.5 (56.0; 45.4 (37.0; 14.8 (9.4, 32.8 (24.9;
family 93.9) (12.2; 427) 72.4) 54.0) 21.7) 41.6)
25.5)
Student house 87.9 (81.9; 34.5 58.2 (50.3; 69.8 (62.1; 61.5 (53.5; 18.2 (12.6; 39.9 (32.2;
92.4) (27.3; 65.8) 76.7) 69.0) 24.9) 48.0)
42.3)
Dorm 90.3 (84.9; 21.6 40.3 (33.0; 76.0 (68.9; 67.3 (59.7; 12.1 (7.6; 48.5 (40.7;
94.2) ( 5.&;; 48.0) 82.2) 74.2) 17.9) 56.3)
28.4

Table 2 shows the prevalence of the co-occurrence of all combinations of the seven risk factors. Among the combinations, four risk
factors (28.9%) had the highest prevalence, followed by three risk factors (22.6%) and two risk factors (18.3%). The highest
prevalence (9.9%) observed in combinations of risk factors was the co-occurrence of insufficient physical activity level, low vegetable
and fruit consumption, and SSB consumption. The observed prevalence of individuals with no risk factors is 0.9%, while that of
individuals with all risk factors is 0.5%. When risk factors were examined alone, the highest prevalence was insufficient physical
activity (89.2%, 95% ClI: 86.1, 91.9), followed by low vegetable consumption (70.5%, 95%ClI: 66.3, 74.7), low fruit consumption (58.9%,
95% Cl:54.2; 63.7), alcohol consumption (44.5%, 95% CI:40.6; 49.7), SSB consumption (41.1%, 95% CI:36.8; 45.5), tobacco use (25.2%,
95% CI:21.6; 29.3) and being obesity/overweight (14.9%, 95% Cl: 11.8, 18.3).

Page 6/14



Co-occurrence of risk factors for non-communicable diseases

Table 2

Insufficient Tobacco Alcohol

physical use consumption
activity
7 + + +
(0.5%)
6 + + +
(5.6%)
+ + +
+ + +
+ + -
+ - +
5 + + +
(16.3%)
+ . ,
+ + +
- + +
+ - +
+ - +
+ + -
+ + +
- + +
+ - +
+ + -
4 + + +
(28.9%)
+ + +
+ + +
+ + -
+ + -
+ + -
+ + -
+ - +
+ - +
+ - +
+ - +
+ - +
+ - +
+ . B,
+ - B,

The presence of risk factors is shaded grey.

Low

vegetable
consumption

+

consumption

SSB
consumption

Observed
prevalence
(%

0.5

0.2
3.9
0.2
0.5
0.9
5.1
0.5
0.2
0.2
1.2
0.2
0.7
0.2
0.9
4.8
0.9
1.8
0.7
0.9
0.7
0.5
0.2
0.5
6.2
0.9
2.5
0.5
0.7
0.5
0.9
9.9

Page 7/14




Insufficient Tobacco Alcohol

physical use consumption
activity
+ . ;
+ . ,
- + +
- + +
- + +
. + }
- - +
3 - - -
(22.6%)
- - +
- - +
- + +
- + +
- + +
+ . ,
+ ; .
+ . ;
+ . ,
+ . }
+ - +
+ - +
+ - +
+ + -
+ + +
+ + -
+ + -
2 - - -
(18.3%)
+ + -
- + +
- - +
+ ; .

The presence of risk factors is shaded grey.

Low
vegetable
consumption

+

+

Low fruit
consumption

Overweight
or obesity

SSB
consumption

Observed
prevalence
(%

0.2

0.2

0.2

0.2

0.5

0.2

0.2

0.2

0.2

0.2
0.2
0.2
0.2
0.2
0.7
0.7
2.3
0.9
9.7
0.9
1.6
2.8
0.2
0.7
0.7
0.2
0.5
0.7
0.2
0.5
1.2
0.2
2.5
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Insufficient Tobacco Alcohol

physical use consumption
activity
- + -
+ - +
- + -
+ - -
+ - -
+ - -
- - +
- + -
1 - - -
(7.0%)
- - +
+ - -
0 - - -
(0.9%)

The presence of risk factors is shaded grey.

Low

vegetable
consumption

Low fruit
consumption

Overweight
or obesity

SSB
consumption

Observed
prevalence
(%

0.2

14

0.2

5.5

3.5

1.4

0.2

0.2

0.9

0.2

6.2

0.9

Overall, 51.2% (46.5; 56.0) of students have a four or more risk factors. Students who have four or more risk factors were more likely
to live in student houses (39.1%) and prefer fast food when eating out (59.5%). Moreover, among students with four or more risk
factors, the prevalence of students with five or more hours of daily screen time is higher (60.1%) than those with fewer risk factors.
The average daily water intake is higher with 26.22 + 11.14 in students with three or more risk factors (Table 3).
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Table 3

Comparing four or more risk factors for sociodemografic variables

Threeorless Fourormore p
risk factors risk factors
Overall 48.8% 51.2%
(44.0; 53.5) (46.5; 56.0)
Age (n = 443) 18-20 years 90 (41.7%) 114 (50.2%)  0.071
=21 years 126 (58.3%) 113 (49.8%)
Gender (n = 443) Female 192 (88.9%) 193 (85.0%)  0.228
Male 24 (11.1%) 34 (15.0%)
University (n = 443) Public 131(60.6%)  122(53.7%)  0.142
Private 85 (39.4%) 105 (46.3%)
Grade (n = 443) Grade 1 50 (23.1%) 59 (26.0%) 0.424
Grade 2 57 (26.4%) 64 (28.2%)
Grade 3 55 (25.5%) 62 (27.3%)
Grade 4 54 (25.0%) 42 (18.5%)
Residence (n =432) Living with family 74 (34.9%) 52 (23.6%) 0.026
Student house 64 (30.2%) 86 (39.1%)
Dorm 74 (34.9%) 82 (37.3%)
Frequency of eating outside (n=433)  Less than once a week 83 (39.2%) 45 (20.4%) <0.001
1-3 times per week 87 (41%) 102 (46.2%)
Four or more times a week 42 (19.8%) 74 (33.5%)
Preference of eating outside (n=431)  /n dining hall or one-pot meals 103 (61.7%) 64 (38.3%) <0.001
Fast food 107 (40.5%) 157 (59.5%)
Daily screen time (n = 434) Less than 5 hours 107 (50.7%) 89 (39.9%) 0.020
5-9 hours 97 (46.0%) 116 (52.0%)
10 hours or more 7 (3.3%) 18 (8.0%)
Mean + SD Mean = SD
477+2.17 536+2.38 0.007
Daily water intake (ml/kg) (n = 420) 26.22+11.14 2396+11.08 0.038
SD: Standart deviation

Multivariable logistic regression analysis for the co-occurrence of four or more risk factors for NCDs is shown in Table 4. Co-

occurrence of four or more lifestyle risk factors was significantly higher in students in private university (aOR:2.01 95% Cl: 1.2; 3.35),
living in student house (aOR:3.57 95%Cl: 1.96; 6.5), and fast food preference when eating outside (aOR:2.53 95% Cl:1.62; 3.96).
Conversely, there was a reverse association between daily water intake (aOR:0.98 95% Cl:0.96; 0.998) with four or more risk factors.
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Table 4

Multivariable logistic regression analysis for selected sociodemographic characteristics
and co-occurrence of four or more risk factors for non-communicable diseases (n =407,

R%2=0.164)
aOR (95% Cl) p

University Public
Private 2.01(1.2;3.35) 0.008
Grade Grade 7 0.505
Grade 2 0.98 (0.53;1.79) 0.941
Grade 3 1.00 (0.53; 1.89) 1.00
Grade 4 0.62 (0.28; 1.35) 0.226
Age 78-20 years
>21 years 0.98 (0.59; 1.65) 0.946
Gender Female
Male 1.67 (0.88;3.19) 0117
Mother's education level 79/ school oruniversity
Primary or secondary school 0.73(0.47;1.14) 0.169
Residence Living with family <0.001
Student house 3.57 (1.96; 6.5) <0.007
Dorm 2.47 (1.34; 4.56) 0.004
Daily screen time Less than 5 hours 0.459
5-9 hours 1.25(0.80; 1.95) 0.329
10 hours or more 1.67 (0.61; 4.62) 0.322
Daily water intake (ml/kg) 0.98 (0.96;0.998) 0.037
Preferences of eating outside /" dining hall or one-pot meals
Fast food 2.53(1.62;3.96) <0.007
OR: odds ratio, 95% CI: confidence interval 95%. References are shown as superscripts.

Discussion

We evaluated the prevalence and co-occurrence of determined risk factors for NCDs and examined the co-occurrence of lifestyle risk
factors considering socio-demographic characteristics in university students in this study, we evaluated the prevalence and co-
occurrence of determined risk factors for NCDs and examined the co-occurrence of risk factors according to sociodemographic
characteristics.

We found a significant prevalence of risk factor co-occurrence in more than half of the research population (51.2%; 95% Cl: 46.5—
56.0) having four or more risk factors. Moreover, there was a reverse association between daily water intake with four or more risk
factors. Previous studies show that risky behaviours commonly co-occur, with 52% in the USA (10), 55% in the Netherlands (11), 59%
in Brazil (12) and 68% in England (13). Correspondingly, four lifestyle risk variables (inadequate fruit and vegetable intake, smoking,
alcohol drinking, and poor physical activity) were studied in research targeted at the co-occurrence and clustering profiles of
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cardiovascular lifestyle risk factors among adults in West Africa. The prevalence of two or more cardiovascular lifestyle risk factors
co-occurring was nearly half (46.4%; 95% Cl: 43.1-49.7) (14).

Among the seven risk variables presented, several combinations might occur, we found the most common combinations of risk
factors were the co-occurrence of insufficient physical activity level, low vegetable and fruit consumption, and SSB consumption,
which indicate in particular increased risk group for NCDs. Similarly, a systematic review found that especially high prevalence of
insufficent physical activity and low fruit and vegetable intake (15). These findings coherent with data from other countries including
United States (16), where low fruit and vegetable intake and physical inactivity were the most common co-occurring behaviours. Most
studies in the literature put on adult populations at the center; with fewer studies considering younger or older adults and students. It
should be noted that the primary limitations of studies with co-occurrence were fluctuated cut-offs of risk attitudes. These limitations
make it harder to compare research and are likely to contribute to the observed variability in most data.

We found no association between having four or more risk factors and students’ mothers’ education level. Similarly, another study
which is aimed to determine co-occurence risk behaviours among Bangladeshi students found no relationship with co-occurence of
five or more risk factors (17). Another study conducted with Brazilian adolescents found that except for frequent ultra-processed food
intake, stundets whose moms were better educated had a lower frequency of all risk factors (irregular eating of fruits and vegetables,
insufficient physical activity and smoking) (18). In the aforementioned study, “irregular consumption of fruits and vegetables” was
defined = 5 times in a week, as in our study. The fact that the study was conducted on adolescents and the age range was quite wide
may be the reason for the different results from our study. Additionally, in the aforementioned study, the sale of tobacco and alcohol
to adolescents is prohibited in Turkey, as in Brazil. This can be explained by the age group difference in the higher tobacco use and
alcohol consumption in our study.

This study findings show that an inverse relationship between daily water intake and having four or more risk factors. Although there
is no clustered study on co-occurrence risk factors for NCDs and daily water consumption, one prospective study found that higher
water intake is related with lower risk of mortality (19). Similarly, a systematic review of prospective cohort studies demonstrated that
higher total water consumption is linked to a decreased risk of CVD mortality (20). Since proper hydration and water consumption are
required for important physiological and metabolic functions, comprehending the relationship between water consumption and NCD
risk factors is critical for policymakers.

The research on this topic is exceptionally heterogeneous, with different approaches for defining and assessing risk factors and no
consensus on which risk factors typically occur together (18). Thus, there is a need for studies that cluster and comprehend different
risk factors for NCDs and include different age groups, especially university students.

We have some limitations in the study. It should be underlined that this study relied on self-reported habits, which might have resulted
in information bias, potentially underestimating the prevalence of risky behaviours. In our study, due to the female population being in
the majority, selecting two universities, one private and the other public, may have created a bias in the results.

Conclusions

Our findings point to potential interventions for NCD risk factors. More research is required to determine the impact of actions on risk
factor reduction clustering and intervention-focused. Although NCDs are mostly an issue for adults and the elderly, however they are
progressively appearing at a far younger age. Future research is needed with different clustering of risk factors and comprehensive
data with NCDs.

Declarations

Ethics approval and consent to participate

The research was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Aydin Adnan
Menderes University Faculty of Medicine Clinical Research Ethics Committee (protocol no. 2021/047, dated 30 November 2021).
Written informed consent form was obtained from all students included in the study.

Consent for publication

Page 12/14



Not applicable.

Availability of data and materials

The datasets used and/or analyzed during the current study available from the corresponding author on reasonable request.
Competing interests

The authors declare that they have no competing interest.

Funding

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.
Authors' contributions

S.G.E., and I.C contributed to the design and implementation of the research, to the analysis of the results. I.C. contributed to the
writing of the manuscript. S.G.E. encouraged I.C. to investigate and supervised this work.

Acknowledgements

The authors thank all the students who participated in the study.

References

1. World Health Organization. Noncommunicable Diseases Country Profiles 2018. Heart of Africa: Clinical Profile of an Evolving
Burden of Heart Disease in Africa. 2018. 155-157 p.

2. Bennett JE, Stevens GA, Mathers CD, Bonita R, Rehm J, Kruk ME, et al. NCD Countdown 2030: worldwide trends in non-
communicable disease mortality and progress towards Sustainable Development Goal target 3.4. Vol. 392, The Lancet. London;
2018.

3. World Health Organization. NCD prevention and control: a guidance note for investment cases [Internet]. 2019 [cited 2022 May
17]. Available from: https://apps.who.int/iris/bitstream/handle/10665/311180/WHO-NMH-NMA-19.95-eng.pdf?
sequence=1&isAllowed=y

4. Aburto MJ, Romero D, Rezende LFM, Sanchez ZM, Bolados CC, Guzman-Habinger J, et al. Prevalence and co-occurrence of
lifestyle risk factors for non-communicable diseases according to sociodemographic characteristics among adults Chilean
residents. Sci Reports 2021 111 [Internet]. 2021 Nov 4 [cited 2022 May 12];11(1):1-9. Available from:
https://www.nature.com/articles/s41598-021-01167-9

5. Noor NAM, Yap SF, Liew KH, Rajah E. Consumer attitudes toward dietary supplements consumption: Implications for
pharmaceutical marketing. Int J Pharm Healthc Mark. 2014;8(1):6—26.

6. Popkin BM. Nutrition Transition and the Global Diabetes Epidemic. Curr Diab Rep [Internet]. 2015 Sep 27 [cited 2022 Apr
18];15(9). Available from: https://pubmed.ncbi.nim.nih.gov/26209940/

7. Bednarczuk B, Czekajto-Koztowska A. Role of nutritional support provided by qualified dietitians in the prevention and treatment
of non-communicable diseases. Rocz Panstw Zakl Hig [Internet]. 2019 [cited 2022 May 21];70(3):235-41. Available from:
https://pubmed.ncbi.nlm.nih.gov/31515982/

8. Sithey G, Li M, Thow AM. Strengthening non-communicable disease policy with lessons from Bhutan: linking gross national
happiness and health policy action. J Public Health Policy [Internet]. 2018 Aug 1 [cited 2022 Apr 18];39(3):327-42. Available
from: https://pubmed.ncbi.nlm.nih.gov/29950574/

9. SPSS Inc. IBM SPSS Statistics [Internet]. Released 2009. PASW Statistics for Windows, Version 18.0. Chicago: SPSS Inc. [cited
2023 Nov 6]. Available from: https://www.ibm.com/products/spss-statistics

10. Coups EJ, Gaba A, Orleans CT. Physician screening for multiple behavioral health risk factors. Am J Prev Med [Internet]. 2004
[cited 2023 Dec 18];27(2 SUPPL.):34-41. Available from: https://pubmed.ncbi.nlm.nih.gov/15275672/

Page 13/14



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Schuit AJ, Van Loon AJM, Tijhuis M, Ocké MC. Clustering of lifestyle risk factors in a general adult population. Prev Med (Baltim)
[Internet]. 2002 [cited 2023 Dec 18];35(3):219-24. Available from: https://pubmed.ncbi.nlm.nih.gov/12202063/

Silva DAS, Peres KG, Boing AF, Gonzdlez-Chica DA, Peres MA. Clustering of risk behaviors for chronic noncommunicable
diseases: a population-based study in southern Brazil. Prev Med (Baltim) [Internet]. 2013 Jan [cited 2023 Dec 18];56(1):20-4.
Available from: https://pubmed.ncbi.nim.nih.gov/23123860/

Poortinga W. The prevalence and clustering of four major lifestyle risk factors in an English adult population. Prev Med (Baltim)
[Internet]. 2007 Feb [cited 2023 Dec 18];44(2):124-8. Available from: https://pubmed.ncbi.nim.nih.gov/17157369/

Cissé K, Samadoulougou S, Coppieters Y, Bonnechére B, Zabsonré B, Kirakoya-Samadoulougou F, et al. First Report on the Co-
Occurrence and Clustering Profiles of Cardiovascular Lifestyle Risk Factors among Adults in Burkina Faso. Int J Environ Res
Public Health [Internet]. 2022 Jul 1 [cited 2023 Dec 18];19(14):8225. Available from: /pmc/articles/PMC9316222/

Meader N, King K, Moe-Byrne T, Wright K, Graham H, Petticrew M, et al. A systematic review on the clustering and co-occurrence
of multiple risk behaviours. BMC Public Health [Internet]. 2016 Jul 29 [cited 2023 Nov 30];16(1):1-9. Available from:
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3373-6

Baruth M, Addy CL, Wilcox S, Dowda M. Clustering of risk behaviours among African American adults.
http://dx.doi.org/101177/0017896911411761 [Internet]. 2011 Jun 17 [cited 2023 Nov 30];71(5):565-75. Available from:
https://journals.sagepub.com/doi/10.1177/0017896911411761

Rahman ME. Co-occurrence of health risk behaviors and associated factors among adolescent students: Findings from a cross-
sectional study in Bangladesh. 2022;1-18. Available from: https://doi.org/10.21203/rs.3.rs-1887144/v1

Ricardo CZ, Azeredo CM, de Rezende LFM, Levy RB. Co-occurrence and clustering of the four major non-communicable disease
risk factors in Brazilian adolescents: Analysis of a national school-based survey. PLoS One [Internet]. 2019 Jul 1 [cited 2023 Nov
30];14(7):€0219370. Available from: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0219370

Zhou HL, Wei MH, Cui Y, Di DS, Song WJ, Zhang RY, et al. Association Between Water Intake and Mortality Risk—Evidence From a
National Prospective Study. Front Nutr [Internet]. 2022 Apr 12 [cited 2023 Nov 30];9. Available from: /pmc/articles/PMC9039539/
Majdi M, Hosseini F, Naghshi S, Djafarian K, Shab-Bidar S. Total and drinking water intake and risk of all-cause and
cardiovascular mortality: A systematic review and dose-response meta-analysis of prospective cohort studies. Int J Clin Pract
[Internet]. 2021 Dec 1 [cited 2023 Nov 30];75(12):e14878. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/ijcp.14878

Page 14/14



