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Clusters of health behaviors and their relation to body mass index among 

adolescents in Northern Finland  

 

Abstract 

 

Aims To identify clusters of health behaviors among Finnish adolescents and examine whether these 

clusters are associated with body mass index (BMI). 

Methods The data, drawn from the prospective population-based Northern Finland Birth Cohort 1986, 

comprised a total of 7,182 adolescents who replied to a follow-up postal questionnaire at the age 15 

to 16. The adolescents were asked about multiple health behaviors, such as physical activity, screen 

time, cigarette smoking, alcohol use and diet. Adolescents who answered the questions concerning 

all of these variables were included in the study, yielding a final sample of 4,305 subjects. K-means 

cluster analysis was performed to identify group of adolescents with similar health behaviors. Chi‐

square tests were performed to analyze the association between the clusters and BMI. 

Results Two clusters - Healthy Lifestyle and Unhealthy Lifestyle – were identified for both genders. 

The values of all the studied variables differed significantly between the clusters identified for both 

boys and girls. No significant relationship between the identified clusters and BMI was found for 

either boys or girls. 

Conclusions It is important to consider multiple lifestyle-related behaviors and trying to identify 

groups that present probability for developing lifestyle diseases.  
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Introduction 

 

Adolescence has been identified as a critical developmental period in between childhood and 

adulthood. A number of health behaviors begin already in adolescence and affect health both at the 

time and in later years. (1) The health behavior of adolescents needs improvement. A majority of 

adolescents do not meet physical activity recommendations (2,3) and they spend a lot of time in front 

of various screens (2,4). Although cigarette smoking among adolescents has significantly decreased 

during the past decades, 24 million adolescents aged 13-15 years smoke on the global level (5). 

Alcohol consumption among adolescents is another significant concern; more than a quarter of all 

15–19-year-olds worldwide drink alcohol, with the prevalence reaching 50-70% in many countries 

of the Americas, Europe and the Western Pacific (6). Previous research has also shown that 

adolescents’ dietary behaviors should improve; they consume lots of fast food and sugary foods (8-

10), while their intake of vegetables and fruits is insufficient (7,8). 

 

In Finland health behavior of adolescents is similar to global trends. More specifically, less than a 

quarter of 13-year-olds and only a fifth of 15-year-olds report at least one hour of moderate to 

vigorous physical activity per day (11). In addition, the same study points out that only 5% of children 

and adolescents aged 9 to 15 reported spending the maximum of two hours a day – or less – in front 

of screens. Smoking prevalence among adolescents has decreased significantly, yet slightly less than 

one-tenth of 16-year-old adolescents still use tobacco products daily. The declining trend in alcohol 

use among underaged adolescents observed during the past decades seems to have slowed down, 

while alcohol use among adolescents of legal age has been reported to be slightly increasing (12). 

There is also a concerning shortage of fruit, vegetable and berry intake among adolescents, and 

approximately one-tenth of adolescents eat sweets and/or drink sugar-sweetened beverages almost 

daily (13). 

 

Health behavior choices have a major impact on adolescents’ overall health and wellbeing. 

Adolescents with low levels of physical activity have lower self-related health, more health 

complaints (14) and a higher risk of obesity (15) than adolescents with higher levels of physical 

activity. Excessive screen time has been linked with higher BMI (16,17), emotional problems and 

psychological distress (18), low life satisfaction and less physical activity (3). Risk behaviors such as 

smoking and alcohol use have been shown to cluster together and, as such, pose a real threat to 

adolescents’ health and wellbeing (19). Smoking is associated with suicidal behavior, direct self-
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injurious behavior, anxiety, conduct problems and hyperactivity (20). Alcohol use in adolescence has 

been linked with depression (21), alcohol problems, and even premature death (22). Unhealthy eating 

habits and food choices are associated with adolescent overweight and obesity (15,17).  

 

Overweight and obesity among children and adolescents is a global health concern. There is clear 

evidence that the prevalence of overweight and obesity among children and adolescents has increased 

substantially in the last decades (23). This is a worrying finding, as overweight and obesity among 

children and adolescents is known to increase the likelihood of developing metabolic syndrome (24) 

and cardiovascular disease (25) later in adulthood. Overweight and obesity during adolescence have 

also been linked with higher morbidity and mortality rates later in life; therefore, the recent trend of 

overweight and obesity may attenuate the historical increase in life expectancy (26). Being 

overweight is not just a physical problem, but also negatively affects childrens’ and adolescents’ 

psychosocial health (27).  

 

It is important to investigate childrens’ and adolescents’ overall health behavior practices instead of 

focusing on their individual health behaviors. Determining which health behaviors cluster together 

can lead to a more complete understanding of the health behaviors – along with overall wellbeing – 

during childhood and adolescence (28, 29). Previous studies have identified various health behavior 

patterns among adolescents (30). Unhealthy behaviors have been found to cluster together, a 

phenomenon which increases health risks among adolescents. For example, the combination of poor 

eating behavior and excessive screen time is associated with unhealthy weight control behavior (29), 

while the combination of excessive media use, low physical activity and poor diet quality is associated 

with overweight (31). Moreover, the combination of low levels of physical activity and poor eating 

is associated with psychosocial risks (29). The adverse consequences of unhealthy choices may be 

mitigated by healthy behaviors that group together (32); for example, excessive media use may be 

compensated for by high levels of physical activity and average diet quality (31). 

 

Researchers have suggested that multiple combinations of health behaviors should be considered to 

prevent obesity among children and adolescents (28,29). Addressing multiple health behaviors 

simultaneously may help in designing future interventions for the prevention of childhood and 

adolescent overweight (28). Findings show that obesogenic cluster patterns are mixed, and the 

associations between them and health behavior remain inconclusive (30). Therefore, these clustered 

health behaviors need to be better understood to provide more data to identify unhealthy health 

behaviors of particular groups of adolescents, who are at risk of developing unfavorable health 
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outcomes. The primary aim of this study was to identify clusters of health behavior among 15 to 16-

year-old Finnish adolescents in a population-based sample. A secondary aim was to determine 

whether these clusters are associated with BMI. In this study, health behavior consists of physical 

activity, screen time, diet, cigarette smoking and alcohol use. 

 

Methods 

 

Data 

 

The study population comprises individuals who were part of a longitudinal, population-based re-

search program - Northern Finland Birth Cohort 1986 (NFBC1986) - which aims to promote health 

and well-being. NFBC1986 includes health care records, questionnaires and clinical examinations as 

well as data on parents and offspring born between July 1985- June 1986 in Northern Finland 

(provinces of Oulu and Lapland) (33). In 2001 a follow-up postal questionnaire was sent to all living 

members of the cohort (n=9215). Total of 7,182 adolescents replied the survey. The questionnaire 

contained a wide range of questions, including some that concern health behaviors. The questionnaire 

was tested and validated before its initialization. Participation was voluntary and based on informed 

consent. The respondents were not identifiable at any point in the study. Only adolescents who 

answered the questions concerning all the variables surveyed in this study were included. The final 

sample included 4,305 subjects. 

 

Measures 

 

Physical activity 

 

Physical activity was measured with the question: ”How many hours do you practice vigorous 

exercise outside of school hours? (getting out of breath and sweating at least mildly)”. Response 

categories ranged from ”1=not at all” to ”6=seven hours a week or more”. The variable was 

categorized into three different categories: 1=not at all to about an hour per week; 2=2-3 hours per 

week; and 3=about 4 hours to 7 hours per week. 

 

Screen time 
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Screen time was assessed with two questions: ”On average, how many hours a day do you watch TV 

outside of school hours?” and ”On average, how many hours a day do you play or use the computer 

and/or video games outside of school time?”. A sum variable was created based on the reported hours. 

The sum variable was then categorized into two groups: less than or equal to two hours per day and 

more than two hours per day. 

 

Cigarette smoking 

 

Cigarette smoking was evaluated with the following question: ”At the present time, do you smoke 

cigarettes?” The answer alternatives ranged from “1=not at all” to “6=7 days per week”. The variable 

was categorized into three different categories: 1=not at all; 2=occasionally to 2-4 days a week; and 

3=5 to 7 days a week. 

 

Alcohol use 

 

Alcohol use was assessed with the following question: ” Have you ever drank or do you still – even 

occasionally - drink some alcoholic beverages?” The answer alternatives ranged from ”1=never” to 

”6=at least once a week or more”. The variable was categorized as follows: 1=never to have tasted 

but do not presently consume; 2= consume casually to consume about once a month; and 3= consume 

2-3 times a month to consume at least once a week or more.  

 

Diet 

 

Intake of sugary foods was measured using the following five questions: ”How often do you usually 

eat cakes and cookies?”; ”How often do you usually eat ice cream?”; ”How often do you usually 

consume sugary beverages?”; ”How often do you usually eat chocolate?”; and ”How often do you 

usually eat sweets?”. Response categories for each question ranged from ”1=less than once a month 

or not at all” to ”7=once a day or more”. A sum variable representing intake of sugary foods was 

created based on responses these five questions. 

 

Fast food intake was measured using the following three questions: ”How often do you usually eat 

french fries or fried potatoes?”; ”How often do you usually eat hamburgers or pizza?”; and ”How 

often do you usually eat chips?” Response categories for each question ranged from ”1=less than 
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once a month or not at all” to ”7=once a day or more”. A sum variable representing fast food intake 

was created based on the responses to these questions.  

 

Fruit, vegetable and berry intake was probed using the following three questions: ”How often did you 

eat uncooked vegetables (excluding potatoes) – whole, grated or as a salad – during the past week?”; 

”How often did you eat uncooked fruit or fruit salad during the past week?”; and ” How often did you 

eat berries (including desserts made of berries) during the past week?” Response categories for each 

question ranged from ”1=not at all” to “4=6-7 times per week”, and a sum variable for fruit, vegetable 

and berry intake was created based on the responses. 

 

BMI 

 

BMI was calculated by dividing a participant’s self-reported weight (in kilograms) by their height (in 

meters squared). For both genders weight status was then divided into four groups: underweight 

(boys<16.5 kg/m², girls<16.2 kg/m²); normal weight (boys=16.5-23.5 kg/m², girls=16.2-24.1 kg/m²); 

overweight (boys=23.5-27.9 kg/m², girls=24.1-28.9 kg/m²); and obese (boys>27.9 kg/m², girls>28.9 

kg/m²) according to WHO’s international definitions for children and adolescents (34).  

  

Data analysis 

 

All of the data analyses and tests were performed using SPSS for Windows (version 25.0; IBM, 

Armonk, NY, USA). Cluster analysis was used to identify clusters of adolescents with similar health 

behavior patterns. Cluster variables were first standardized with z-scores to minimize the influence 

of variables with larger absolute measurement ranges relative to those with smaller ranges. The cluster 

analysis performed in this study employed the k-means non-hierarchical method. The analyses were 

performed separately according to gender due to differences in selected variables. 

 

Two-, three-, four-, and five-cluster solutions were tested to identify the most reliable cluster solution. 

The reliability and stability of these solutions were tested by randomly taking two subsamples (50%) 

of the total sample and repeating the analyses on these subsamples. The kappa coefficient was 

calculated to check how clusters in the subsamples agreed with those in the original data. Based on 

these tests, a two-cluster solution turned out to be the most meaningful representation of the study 

population for both boys and girls. The kappa values for both boys (0.945 and 0.942) and girls (0.989 

and 0.956) indicated excellent agreement between the subsamples and the original data set (35). Once 
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the clusters were identified, chi-square tests were performed to analyze associations between the 

clusters and BMI, while ANOVA and a post-hoc Bonferroni test were used to investigate be-tween-

cluster differences in terms of the measured health behavior indices.  

 

Results 

 

Participant characteristics (n=4,305) are listed in Table 1. Of the participants, 47% (2,003) were boys 

and 2,302 were girls. Overall, boys were more physically active but also spent more time in front of 

screens than girls. Girls were more frequently cigarette smokers and alcohol users than boys. Girls’ 

diets were healthier when compared to those of boys, i.e. relative to boys, girls ate vegetables, fruits 

and berries more often and sugary foods and fast food less often. Overweight and obesity were more 

prevalent among boys than girls. 

 

Identified clusters 

 

A cluster analysis of health behaviors (physical activity, screen time, cigarette smoking, alcohol use 

and diet) revealed two reliable clusters. These two clusters were identified for both genders. The 

values of all the studied variables differed significantly between the clusters identified for both boys 

and girls. Figures 1 and 2 present the final cluster solutions for boys and girls, respectively. For both 

genders, the identified clusters were labelled Healthy Lifestyle and Unhealthy Lifestyle. The means 

of the identified clusters and row values (mean ± standard deviation) are presented in Table 2.  

 

The Healthy Lifestyle cluster was found for both genders. A slightly higher proportion of boys (61%; 

n=1215) than girls (58%; n=1340) were grouped in this cluster. This cluster showed the most positive 

scores in terms of all health behaviors. For both genders, this cluster showed higher than average 

scores (above 0) on physical activity and fruit, vegetable and berry intake, while screen time, alcohol 

use, cigarette smoking, fast food intake and sugary food intake all showed negative z-scores.  

 

The Unhealthy Lifestyle cluster was found for both genders. A slightly higher proportion of girls 

(42%; n=962) than boys (39%; n=788) were grouped in this cluster. This cluster represents unhealthy 

health behaviors for all of the variables. The boys and girls in this group showed higher than average 

scores (above 0) for screen time, alcohol use, cigarette smoking, fast food intake and sugary foods 

intake. Furthermore, the members of this group had negative z-scores for both physical activity and 
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fruit, vegetable and berry intake. For both genders, this cluster differed the most from the healthy 

cluster in terms of alcohol use and cigarette smoking. 

 

The values of all the studied variables differed significantly (p<0.001) between the clusters, and this 

difference was observed for the clusters representing both boys and girls. For both genders, the main 

differences between the clusters were smoking and alcohol use. As such, smoking was the variable 

that differentiated the clusters the most, followed by alcohol use. Screen time and sugary foods intake 

were the variables that distinguished the clusters the least. Between-cluster differences in the 

variables are presented in table 2. 

 

Association between clusters and BMI 

 

No significant relationship between the identified clusters and BMI was identified for either the boys 

or girls (p-value=0.091 for boys, p-value=0.424 for girls). Table 3 shows the distribution of the 

various BMI classes within clusters for both genders. A majority of the adolescents were in the normal 

weight class (81.5% of the boys and 87.6% of the girls). Overweight and obesity were more prevalent 

among boys (13.7% and 3.1%, respectively) than girls (8.6% and 2.4%, respectively). Only 1.7% of 

the boys and 1.4% of the girls belonged to the underweight category.  

 

Discussion 

 

Two reliable clusters were found for both genders. The cluster labelled as Healthy Lifestyle had the 

most positive scores for health behaviors. Members of this cluster showed higher than average scores 

concerning physical activity and fruit, vegetable and berry intake, as well as negative z-scores for 

screen time, alcohol use, cigarette smoking, fast food intake and sugary food intake. A majority of 

the participating adolescents belonged to this cluster – 61% of boys and 58% of girls - which is in 

line with the findings of a previous Finnish cross-national study in which over half of the adolescents 

were classified as belonging in the healthy cluster (36).  

 

The cluster labelled as Unhealthy Lifestyle was characterized by unhealthy behavior across all of the 

variables. Both boys and girls in this cluster had higher than average scores for screen time, alcohol 

use, cigarette smoking, fast food intake and sugary food intake, along with negative z-scores for 
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physical activity and fruit, vegetable and berry intake. For both genders, this cluster differed the most 

from the healthy cluster in terms of alcohol use and cigarette smoking. 

 

Most studies that examine health behavior patterns among adolescents have not included alcohol use 

and cigarette smoking in their analyses (see, e.g., 41-45,). In the present study, alcohol use and 

smoking were the key variables that differentiated the clusters. This indicates that clustering analyses 

of adolescents’ health behavior should include variables that describe alcohol use and smoking, as 

was previously suggested by Laxer et al. (37). The results of this study indicate that smoking and 

alcohol use cluster together, a phenomenon which has also been recognized in other studies (19, 38). 

This finding is concerning, as it suggests that adolescents who engage in these activities are also 

engaging in other risk behaviors as well (19). Furthermore, the present study found that alcohol use 

and smoking also cluster together with other unhealthy health behaviors; this finding is consistent 

with what has been reported in previous research (37, 39). 

 

Although the identified clusters did not differ according to gender, we nevertheless found certain 

gender differences when the health behaviors were individually analyzed. For example, the finding 

that boys were more engaged in physical activity than girls, but also spent more time in front of 

screens, is consistent with previous research (29, 36, 40). Furthermore, other studies have also 

recognized that among adolescents, girls have healthier diets than boys (36, 40). We found that girls 

consumed alcohol more often than boys, which is in line with another Finnish study (36). Girls also 

smoked cigarettes more frequently than boys, yet gender differences in this aspect of health have 

gradually decreased in the new millennium (12). 

 

Comparisons of the number and structure of clusters between studies are challenging due to the fact 

that cluster analysis involves subjective decision-making that can affect the final number and types 

of clusters that are identified. Leech et al. (30) also suggest that cluster patterns may only be specific 

to the studied culture(s) and populations, and as such, results should always be generalized with 

caution. Previous research has yielded mixed results when attempting to cluster adolescents’ health 

behaviors. Prior studies have reported both healthy and unhealthy patterns in health behaviors, as well 

as several complex patterns (i.e. including both healthy and unhealthy behaviors). (30.) In the present 

study, no clusters that included complex health behavior were identified. Instead, a healthy cluster - 

defined by healthy levels for all the studied variables - and an unhealthy cluster - characterized by 

unhealthy values for all five indices – were identified. These findings are consistent with other studies 

which have shown distinct healthy (29, 36, 40-42) and unhealthy (31, 42) clusters.  
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In our study, the finding that physical activity and screen time cluster in healthy and unhealthy ways 

reflects what has been reported in previous studies (36, 42). Findings from other studies suggesting 

that high levels of physical activity and high levels of sedentary behavior cluster together (31, 40, 43, 

44) indicate that the relationship between physical activity and screen time is more complex than 

what was shown in this study. The present study also revealed an unhealthy clustering of screen time 

and diet, which has also been found in previous studies (29,45). These results are important when 

considering that the combination of low physical activity and excessive screen time have been found 

to associate with overweight and obesity (30), while excessive screen time combined with poor diet 

is associated with unhealthy weight control behavior (29). 

 

The relationship between health behavior and obesity is very complex. Previous research has 

provided inconsistent support for an association between cluster patterns and overweight. Some 

studies have found no association between identified clusters and overweight (30, 37) while other 

studies have found a higher prevalence of overweight in unhealthy clusters (29,30). Nuutinen et al. 

(36) examined how cluster patterns are associated with overweight among Finnish adolescents; the 

results indicate that there is a greater risk of overweight among girls in the unhealthy cluster even 

though overall overweight was more prevalent among boys. No significant BMI differences were 

found among the clusters identified in this study, but the finding that overweight and obesity were 

more prevalent among Finnish boys was consistent with what had been reported by Nuutinen et al. 

(36). The previous inconsistent findings regarding the association between health clusters and 

overweight could have resulted from the fact that overweight and obesity may be more prone to 

emerging over the long-term. Therefore, more research that investigates the longitudinal relationship 

between clusters identified during adolescence and BMI is needed. This type of research would be 

relevant as both overweight and obesity among children and adolescents has substantially increased 

on a global level over the past few decades (23). In this study, the participants self-reported their 

height and weight. Previous studies have shown that there is discrepancy between self-reported and 

measured heights and weights among adolescents (46, 47). Adolescents, especially girls, have a 

tendency to underestimate their weight, which may have caused bias in the prevalence of overweight 

and obesity (46). This could explain why no significant associations between BMI and the identified 

clusters were detected in this study. 

 

The main strength of the present study is the large, representative sample (n=4,305) of Finnish 

adolescents. A few limitations of this study should also be taken into account. NFBC1986 is based 
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on self-reported information and, as such, could be considered as a problematic method for collecting 

data. The large sample size may have helped minimize this issue because individual 

misrepresentations exert less influence on the data set. In this study cigarette smoking, alcohol use, 

and diet were measured by days of use, not by amounts of use. This approach may be defective when 

trying to assess total consumption of these products. One limit of this study is the cross-sectional data, 

which does not support the investigation of causal relationships.  

 

The results of this study may not be generalizable to the present as the analyzed data were collected 

in 2001. However, the results of this study provide a basis for future studies as NFBC1986 provides 

longitudinal data - spanning the antenatal period up to the present. In this way, this study provides 

many possibilities for future research. Future studies could add information regarding which 

childhood factors, e.g. parent’s socio-economic status, associate with the clusters identified in this 

study. Next follow-up survey for NBFC1986 respondents will take place in 2019 so it would also be 

interesting to research how the identified clusters are associated with health behavior and lifestyle 

choices, such as problematic gaming behavior, later in the lives of the respondents.  

 

This study provides information about how health behaviors cluster among adolescents. In this study, 

we identified two health behavior clusters which showed striking similarities for both genders. The 

results of this study, along with what has previously been reported, show how important it is to 

consider multiple lifestyle-related behaviors when classifying adolescents and trying to identify 

subgroups that are at risk for developing lifestyle diseases. Identifying these subgroups would be 

pivotal to the creation of prevention strategies that specifically target high-risk individuals. 
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Tables 

 

Table 1 Descriptive statistics of health behaviors and BMI among 15- to 16-year-olds from the Northern Finland Birth 

Cohort 1986 follow-up survey in 2001 (n=4305) 

 Boys 

(n=2003) 

Girls 

(n=2302) 

Physical activity (hours/week), % 

   0-1 hours/week 

   2-3 hours/week 

   4-7 hours/week 

 

30.3% 

22.8% 

46.9%. 

 

42.6%  

30.1%  

27.3%. 

Average screen time (hours: minutes/day) 4:27 3:11 

Cigarette smoking (days/week), % 

   Don’t smoke 

   Occasionally up to 4 days/week 

   5-7 days/week 

 

55.1% 

23.2% 

21.4% 

 

44.5% 

29.7% 

25.8% 

Alcohol use, % 

   Don’t use at present 

   Casually to about once a month 

   More than 2 times a month 

 

43.6% 

41.8% 

14.6% 

 

31.3% 

49.5% 

19.2% 

Intake of sugary foods [5 (less than once a month)– 35 (daily)] 17.3 16.7 

Fast food intake [3 (less than once a month)– 21 (daily)] 7.8 7.0 

Fruit, vegetable and berry intake [3 (never)– 12 (daily/almost daily)] 6.3 6.9 

BMI (Body Mass Index), % 

   Underweight 

   Normal weight 

   Overweight 

   Obese      

 

1.7% 

81.5% 

13.7% 

3.1% 

 

1.4% 

87.6% 

8.6% 

2.4% 

BMI: underweight (boys<16.5 kg/m², girls<16.2 kg/m²); normal weight (boys=16.5-23.5 kg/m², girls=16.2-24.1 kg/m²); 

overweight (boys=23.5-27.9 kg/m², girls=24.1-28.9 kg/m²); and obese (boys>27.9 kg/m², girls>28.9 kg/m²) 
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Table 2 Mean values and percentages of health behavior indices by clusters among 15- to 16-year-olds from the Northern 

Finland Birth Cohort 1986 follow-up survey in 2001 (n=4305) 

 Boys (n=2003) Girls (n=2302) 

 Healthy 

Lifestyle 

(n=1215) 

Mean (SD) 

Unhealthy 

Lifestyle 

(n=788) 

Mean (SD) 

F Healthy 

Lifestyle 

(n=1340) 

Mean (SD) 

Unhealthy 

Lifestyle 

(n=962) 

Mean (SD) 

F 

Physical activity (hours/week), % 

   0-1 hours/week 

   2-3 hours/week 

   4-7 hours/week 

 

22.7% 

22.4% 

54.9%. 

 

42.0% 

23.5% 

34.5% 

106.31*  

30.0% 

34.2% 

35.8% 

 

60.1% 

24.5% 

15.4% 

232.92* 

Average screen time (hours: 

minutes/day) 

4:05 (2:36)  5:00 (2:44) 79.28* 2:48 (1:54) 3:42 (1:58) 128.00* 

Cigarette smoking (days/week), % 

   Don’t smoke 

   Occasionally up to 4 days/week 

   5-7 days/week 

 

81.9% 

15.2% 

2.9% 

 

13.7% 

35.5% 

50.8% 

1919.52*  

71.6% 

25.7% 

2.7% 

 

6.7% 

35.4% 

57.9% 

2559.02* 

Alcohol use, % 

   Don’t use at present 

   Casually to about once a month 

   More than 2 times a month 

 

68.3% 

31.5% 

0.2% 

 

5.6% 

57.6% 

36.8% 

1783.83*  

50.1% 

47.5% 

2.4% 

 

5.1% 

52.2% 

42.7% 

1300.55* 

Intake of sugary foods [5 (less 

than once a month)– 35 (daily)] 

16.9 (4.4) 17.8 (4.7) 20.6* 15.8 (4.1) 18 (4.7) 138.21* 

Fast food intake [3 (less than 

once a month)– 21 (daily)] 

7.2 (2.2) 8.8 (2.8) 187.59* 6.1 (1.6) 7.9 (2.6) 379.15* 

Fruit, vegetable and berry intake 

[3 (never)– 12 (daily/almost 

daily)] 

6.5 (1.6) 6.0 (1.7) 49.08* 7.3 (1.8) 6.4 (1.7) 136.57* 

* p < 0.001 Significance test with one-way ANOVA, multiple comparisons Bonferroni correction  
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Table 3 Prevalence of BMI within clusters for both genders among 15- to 16-year-olds from the Northern Finland Birth 

Cohort 1986 follow-up survey in 2001 (n=4305) 

 Boys (n=2003) Girls (n=2302) 

 Healthy Lifestyle 

(n=2201) 

Unhealthy Lifestyle 

(n=614) 

Healthy Lifestyle 

(n=2577) 

Unhealthy Lifestyle 

(n=780) 

 n % n % n % n % 

Underweight 24 2.0 9 1.2 20 1.5 11 1.2 

Normal weight 970 82.6 609 79.7 1127 86.7 821 88.9 

Overweight 146 12.4 119 15.6 122 9.4 70 7.6 

Obese 34 2.9 27 3.5 31 2.4 22 2.4 

p-value (boys 0.091, girls 0.424) Significance test with Pearson chi-square  

BMI: underweight (boys<16.5 kg/m², girls<16.2 kg/m²); normal weight (boys=16.5-23.5 kg/m², girls=16.2-24.1 kg/m²); 

overweight (boys=23.5-27.9 kg/m², girls=24.1-28.9 kg/m²); and obese (boys>27.9 kg/m², girls>28.9 kg/m²) 
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Figure legends 

 

Fig. 1 Mean z-scores for the health behavior indices included in the two health clusters identified for 15- to 16-year-old 

boys (n = 2003) in the Northern Finland Birth Cohort 1986 (Finland 2001) 

 
 

Fig. 2 Mean z-scores for the health behavior indices included in the two health clusters identified for 15- to 16-year-old 

girls (n = 2302) in the Northern Finland Birth Cohort 1986 (Finland 2001) 

 

 


