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Abstract
Objectives: The main aim of this study was to examine the health behavior patterns of soldiers in the Hungarian Defense Forces and to introduce 
health behavior profiles according to the cluster analysis of lifestyle factors. Material and Methods: The soldiers (N = 5475) who underwent health 
tests in 2011–2015 participated in this cross-sectional study. The factors included in the analysis are the following: age, sex, diseases diagnosed, the 
body mass index, eating habits, the smoking status, daily physical activity, sporting habits, the presence of psychosomatic symptoms, mental tough-
ness and sleep apnea. The response options for each factor were scored on a linear scale; the minimum number of points available was –47.5 pts 
and the maximum number was 48.5 pts according to the 24 factors. Finally, the authors created health profiles typical of the pattern with the cluster 
analysis of the data. Results: As a result of the cluster analysis, 16 distinct profiles were found, 10 of which differed significantly (p < 0.05) from each 
other. The lowest point value achieved was 3.1 pts and the highest was 26.2 pts. The lowest number of points was achieved by the cluster, 1.8% of 
the sample, with the highest average age (43.5±7.2 years) in which women showed the highest participation (46%). The 2 clusters with the highest 
numbers of points, 2.9% and 5.5% of the sample, were the 2 groups with the lowest average age (33.7±7.1 years and 34.3±7.9 years). Conclusions: 
The significance of the health profiles obtained during this examination with the Hungarian Defense Forces is that the health promotion intervention 
opportunities may be determined by clusters, the health behavior factor with which the authors can reach higher health benefits can be chosen and 
the effectiveness of the interventions carried out can be traced easily. Int J Occup Med Environ Health. 2019;32(1):99 – 114
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In Hungary, when comparing the civilian population with 
soldiers, it is plausible to say that the morbidity odds ratio 
in the military forces increases less steeply over time that 
is, age is not as much of a burden on soldiers as on civil-
ians [23,24]. Based on the authors’ earlier examinations 
in the Hungarian Defense Forces, men are more prone 
to diseases than women [25]. The successful change of 
health behavior in a positive direction largely depends on 
its personalization. With respect to health development, 
in the case of such a large population as the Hungarian 
Defense Forces, individual intervention is almost imprac-
ticable. The starting point of this research was the assump-
tion that, with respect to health behavior patterns, there 
are individuals who are more similar to each other so that 
they could be categorized in a group and, accordingly, sev-
eral different groups could be formed. In the course of 
dimensionality reduction, the aim of the authors was to 
assign the available data blocks and observation units to 
relatively homogeneous groups. Based on the health de-
terminants, the authors created health behavior profiles 
and examined their structure.

MATERIAL AND METHODS
For this research, the authors conducted a cross-sectional 
study in the Hungarian Defense Forces, including both 
those belonging to professional personnel and staff re-
cruited on a contractual basis who underwent health 
screenings in 2011–2015 (N = 17 722). In the statistical 
analysis, only the questionnaires with the written consent 
of the examined respondents were analyzed, so that the 
data could be used for statistical purposes, and which were 
duly completed in terms of the variables under investiga-
tion. Strong emphasis was placed on compliance with ethi-
cal standards during data collection and analysis (detailed 
informed consent, personal identification was not possible 
during the analysis), as the publishing of the results here-
inafter was meant to follow the ethical standards. After 
data clearing, the data obtained from 5465 questionnaires 

INTRODUCTION
Health-related behavior includes behavior patterns, ac-
tivities and routine which are important for maintaining, 
restoring or improving health [1]. Changing health be-
havior, from a public point of view, is one of the biggest 
challenges. Several factors have been determined to ei-
ther have prophylactic properties or appear as risk fac-
tors [2]. The main objective of health improving activities 
is to positively affect health behavior by strengthening 
preventive forms of behavior (sports, maintaining energy 
balance) and/or reducing risk behavior (smoking, alco-
hol consumption). The actual impact of health-related 
behavior on health is of crucial importance in preventing 
morbidity and mortality [3–5]. Research findings have 
shown that certain forms of behavior may be effectively 
modified by interventions aiming at a variety of changes 
[6,7]. The results on the long-term sustainability of this 
modified behavior, however, are controversial [8,9]. The 
significance of preventive forms of health behavior is em-
phasized for those people who have an existing chronic 
disease, and with a healthy lifestyle, in many cases, the 
progression of the disease may be delayed [10–12]. It is 
demonstrably more efficient to endeavor to change 1 or 
possibly 2 health behavior factors [13,14], which might 
result in the improvement of other factors. Higher physi-
cal activity or a positive change in diet may facilitate giv-
ing up smoking [15,16]. By improving sporting habits the 
quality of sleep may become better [17]. Measuring the 
effectiveness of health improvement is a difficult task 
because of the need to identify starting points. A health-
promoting lifestyle profile [18], which was created in 1987 
and updated in 1995, is still used for the civilian popula-
tion [19].
At an international level, persons entering the armed forc-
es enjoy better health than the average civilian population. 
However, following the completion of military service, 
these health benefits decrease and their health status may 
become worse than that of civilians [20–22].
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zz 1 disease: –3 pts,
zz 2 diseases: –6 pts,
zz > 2 diseases: –9 pts;

 – the body mass index (BMI) (–5 to 1 pt) – the authors 
established 5 categories related to this variable:
zz category 1 (man BMI < 20): 0 pts,
zz category 2 (woman BMI < 20 or in the case of both 

sexes BMI 25–30): –1 pt,
zz category 3 (BMI 30–35): –3 pts,
zz category 4 (BMI > 35): –5 pts,
zz category 5 (BMI 20–25): 1 pt [30].

Variables based on subjective assessment
Nutrition
Score: –12.5 to 13.5 pts. The regularity of main meals 
(breakfast, lunch, dinner) and the qualitative composition 
of diets were observed. With regard to regularity, the au-
thors examined the weekly frequency of main meals dur-
ing working days and these were scored on a scale from 
–2.5 to 3 by setting 3 categories.
In the case of breakfast and lunch:
 – category 1 – never/once/twice a week,
 – category 2 – three times/week,
 – category 3 – four or five times/week.

As regards breakfast, those belonging to category 1 re-
ceived the lowest number of points (–1.5 pts), those within 
category 2 received 0 pts and the highest number of points 
was received by those in category 3 (1.5 pts). As regards 
lunch, those belonging to category 1 received –1 pt, those 
within category 2 received 0 pts and those in category 3 re-
ceived 1 pt.
In the case of dinner:
 – category 1 – never/once a week,
 – category 2 – two or three times/week,
 – category 3 – four or five times/week.

As regards dinner, those belonging to category 2 received 
the highest number of points (0.5 pt) while those within 
categories 1 and 3 received 0–0 pts [31,32].

were processed. In the sample, the youngest person was 
19 years old, the oldest 66 years old, and the average age 
was 36.93 years old (±7.46 years). Women accounted for 
21.1% of the sample.
The Personal Screening Data Sheet [26] completed during 
the screenings, which was created with the contribution of 
the head physicians of the Hungarian Defense Forces and 
introduced in 2009, adds considerable weight to the map-
ping of factors related to lifestyle and subjective well-being. 
One group of the factors included in the analysis consists 
of the so-called “hard” indicators (objective variables): 
age, sex, diseases diagnosed (according to ICD-10), and 
the body mass index (BMI). The other group consists of 
the so-called “soft” indicators (subjective variables): eating 
habits, the smoking status, daily physical activity, sporting 
habits, the presence of psychosomatic symptoms, men-
tal toughness (Mental Toughness Questionnaire – MTQ) 
[27,28] and sleep apnea (obstructive sleep apnea syndrome 
– OSAS) [29]. The response options for each factor were 
scored by taking international and national scientific litera-
ture into account; the minimum number was –47.5 pts and 
the maximum number was 48.5 pts according to the 24 fac-
tors. As the final step, the authors created health profiles 
typical of the pattern with the cluster analysis of the data.
The scoring system of the variables involved in the re-
search was developed as follows.

Objective variables
The objective variables included:
 – age (–2 to 0 pts):
zz < 30 years of age: 0 pts,
zz 30–40 years: –1 pt,
zz > 40 years: –2 pts;

 – sex (–1 to 0 pts):
zz man: –1 pt,
zz woman: 0 pts;

 – diseases diagnosed (recognized by a doctor, chronic 
non-communicable diseases) (–9 to 3 pts):
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In terms of fluid intake, those who usually drank water/
mineral water received 1 pt, those who drank tea re-
ceived 0 pts, those consuming fruit juices received –0.5 pt 
and those who drank fizzy drinks received –1 pt. In terms 
of the amount of daily fluid intake, those who drank > 1.5 l  
of liquids received 1 pt, those who drank 1–1.5 l of li-
quids received 0 pts and those who drank < 1 l of liquids 
a day received –1 pt.

Smoking status
As regards the smoking status (–5 to 0 pts), those who 
smoked received the lowest number of points (–5 pts), 
those who had given up smoking received –3 pts and those 
who had never smoked received 0 pts.

Physical activity
Score: –5 to 22 pts. As regards daily physical activity, 
the authors examined transportation behavior, the time 
spent doing sports in a week and the level of intensity of 
the sporting activities. In the former case, they examined 
the preferred means of transport (on foot, by bicycle, 
by car or by public transport) and the time spent be-
tween the workplace and home. Those respondents who 
reached their workplace in < 1 h on foot or by bicycle 
received 1 pt, those who commuted 1–2 h received 4 pts 
and those who got to their workplace in > 2 h received 
6 pts [35]. Those who commuted by car received –3 pts, 
–4 pts, –5 pts, while those who used public transport re-
ceived 0 pts, –1 pt, –2 pts [23,36].
When scoring the frequency of doing sports, those who 
did sports every day received 12 pts, those who did 
sports 2–3 times/week received 9 pts, those who did sports 
on a weekly basis received 6 pts and those who did sports 
less frequently than once a week received 0 pts [25]. Con-
sciousness was also taken into account and those who 
monitored their heart rate while training received 1 pt. 
The authors also differentiated between various post-
workout fatigue levels. Those who were not tired at all 

While analyzing the qualitative factors of nutrition, 
the authors studied, on the one hand, the prevalence 
of vegetables, fruit, dairy products and grains in the 
diet, which were scored on a scale from –6 to 5 pts. On 
the other hand, they observed the preferences for the 
types of meat, grain and fat, scored on a scale from 
–2 to 3.5 pts. The categories of prevalence were the 
following:
 – category 1 – never,
 – category 2 – less often than once/week,
 – category 3 – once/week,
 – category 4 – two/three/four times/week,
 – category 5 – five or six times/week,
 – category 6 – once/day,
 – category 7 – several times/day.

In terms of fruit and dairy products, the lowest number 
of points (–1 pt) was assigned to those in categories 1, 6 
and 7; those in categories 2 and 3 received 0 pts and the 
highest number of points (1 pt) was received by those in 
categories 4 and 5. As regards vegetable consumption, 
those in categories 1 and 2 received –2 pts, in category 3: 
–1 pt, in category 4: 0 pts, in categories 5 and 6: 1 pt, and 
in category 7: 2 pts.
In terms of grain consumption, the scoring system was 
similar with only one difference; those in category 7 re-
ceived only 1 pt.
In terms of meat consumption, a preference for white 
meat scored 1 pt and for red meat –1 pt.
Mixed consumption scored 0.5 pt and no consumption 
scored 0 pts.
In terms of grains and bakery products, those preferring 
mainly white flour received –1 pt, those consuming brown 
flour received 0.5 pt and those preferring whole wheat 
flour received 1 pt. Those who broadly consumed all of 
these received 0 pts.
Those who used vegetable or animal fat received 0.5 pt, 
those who used both received 1 pt and those who used 
hardly any fat received 1.5 pts [33–35].
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Those in category 1 received the lowest number of points 
(–3 pts), those in category 2 received –2 pts, in category 3: 
–1 pt, in category 4: –0.5 pt and in category 5: 0 pts in re-
spect of all the symptoms.
The authors scored backache separately, based on the 
above categories, as they had found in their previous re-
search that, out of all psychosomatic symptoms, the fre-
quency of backache had the greatest influence on the inci-
dence of diseases. The scores for the other symptoms were 
added up and divided by 6 [40,41]. In the case of MTQ, it 
was the score achieved.

Statistics
The authors carried out the statistical analysis of the data 
in R environment with the R-Studio software and found 
the groups and clusters arising from the structure of the 
data. One of the most important clustering factors was to 
determine metric; the authors used the Euclidean metric 
where the distance function was [42]:
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Firstly, the authors examined the problem with a hierar-
chical clustering method to gain an insight into the desired 
structure.
Hierarchical algorithm:
input:

 S = {sij:sij = d(si,sj); i, j = 1, 2, …, N; i < j} (2)

while (1 < |S|){
sab = min(S)
agglomerate (S, sab)
}

after training did not receive a point. However, if they 
felt slightly tired, they received 1 pt. Those who experi-
enced medium or extreme levels of fatigue received 3 pts 
and those who trained extremely hard and reached maxi-
mum fatigue received 2 pts [37].

Sleep
Score: –4 to 3 pts. Those who woke up tired received –2 pts 
and those who woke up feeling fresh received 3 pts. The 
authors examined sleep apnea using the Berlin question-
naire – for < 6 pts: 0 pts, 6–8 pts: –1 pt and for > 8 pts: 
–2 pts were given to the respondents [25,38].

Mental toughness (MTQ)
Score: –3 to 8 pts. The MTQ test used in the Hungarian 
Defense Forces measures the level of psychological re-
silience through the effectiveness of automatic thinking 
patterns typical of an individual [27]. The test consists 
of 20 sta tements/highly emotional situations which the 
participants were asked to assess on a 5-grade Likert scale, 
on the basis of the level of their agreement deriving from 
their self-description, with the indicator taking a value of 
20–100. For scoring purposes, the authors transformed 
this scale to a scale between –3 and 8 pts by multiplying the 
MTQ points by 11/80 and then by subtracting 5.75 [39].

Psychosomatic symptoms
Score: –6 to 0 pts. The authors examined and eva-
luated the frequency of the most common psychoso-
matic symptoms (backache, headache, stomach ache 
and abdominal pain, bad mood, irritability, nervous-
ness and fatigue) according to the following frequency 
categories:
 – category 1 – almost every day, 
 – category 2 – several times a week, 
 – category 3 – weekly, 
 – category 4 – monthly and 
 – category 5 – rarely or never. 
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where:
K – the number of clusters,
Ci – the i-th cluster,
ci – the “centroid” of Ci (depending on the metric)

The necessary ci centroids were determined according to 
the Euclidean metric.
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That is, every centroid can be best approached by the 
mean of the elements belonging to that specific cluster.

agglomerative algorithm:
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The results were represented by a cluster dendrogram in 
which the authors used red lines to visualize clustering 
(Figure 1).
Based on this structure, it can be concluded that at 
least 8–10 clusters are necessary to separate the dataset 
sufficiently.
In the next step, all the coordinates were taken into account 
in this clustering. The algorithm used was the k-means al-
gorithm [43,44]. To represent distance, the authors once 
more employed the Euclidean metric. Due to the high 
number of elements, they chose the k-means clustering 
method from the analysis methods available.
For the k-means algorithm, the following measures should 
be introduced:

0
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Figure 1. A cluster dendrogram in the cross-sectional study in the Hungarian Defense Forces in 2011–2015
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values of the examined objective variables by clusters in 
Table 1. For the sake of clarity, color-coding was used for 
demonstrating the risk factors affecting health by clusters. 
The values worse than the average rate are marked in 
red, the values better than the average rate are marked in 
green and the average rate itself is marked in white. The 
average values and those better than the average rate but 
adverse from the health status point of view and therefore 
constituting risk factors, are marked with “!”. (For exam-
ple, the value of BMI category 3 [BMI 30–35] in the case 
of cluster 6 is 10% which is 12.68% better than the average 
rate, however, it is adverse from the health status point of 
view, because 10% of those in cluster 6 are overweight.)

Nutrition
As regards the regularity of main meals on workdays, the 
authors did not find any significant deviations between 
different clusters; the majority of the sample had proper 
breakfast (76%), lunch (86%) and dinner (85%). As re-
gards the quality factors of nutrition, the regularity of 
vegetable, fruit, dairy product and grain consumption is 
shown in Table 2 where the authors used the same marks 
as presented above. As regards grains, the majority of 

The k-means algorithm from k = 8 to k = 27; the received 
sum of squared errors (SSE) values was delineated.
By using the elbow method, it is concluded that clus-
ters 11, 13, 16, 23 or 25 should be separated in the exami-
nated sample (Figure 2).
In this research, the case when K = 16 was examined. The 
problem could be approached by different metrics (the dis-
crete metric, the Minkowski metric, the Chebysev metric).

RESULTS
As a result of the cluster analysis, the authors found 16 dis-
tinct profiles, 10 of which differed significantly (p < 0.05) 
from each other. According to the 24 factors under exami-
nation, the lowest number of points that could be achieved 
was –47.5 pts and the highest number of points was 
48.5 pts. The lowest achieved point value was 3.1 pts, and 
the highest was 26.2 pts. The lowest number of points was 
achieved by the cluster, 1.8% of the sample, with the high-
est average age (43.5±7.2 years) in which women showed 
the highest participation (46%). The 2 clusters with the 
highest number of points, 2.9% and 5.5% of the sample, 
were the 2 groups with the lowest average age (33.7±7.1 
years and 34.3±7.9 years). The authors presented the 
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Figure 2. The sum of squared errors (SSE) values in the cross-sectional study in the Hungarian Defense Forces in 2011–2015
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respect of the number of people in different sporting cat-
egories (i.e., daily regularity, 2–3 times/week, weekly, less 
often). In the case of each cluster, the number of items 
was multiplied by the scores assigned to each category and 
then the result was divided by the number of persons in 
the cluster. Eighty-seven percent of the sample monitored 
their heart rate while doing sports and more than 81% of 
them experienced a medium level of fatigue after doing 
sports.

Sleeping
Table 2 summarizes the distribution of those waking up 
feeling fresh and having OSAS scores under 6 points in 
each cluster.

Mental toughness (MTQ)
In Table 2, the values obtained through scale transforma-
tion are shown by clusters.

Psychosomatic symptoms
In Table 2, the average values on the psychosomatic symp-
toms scale are shown by clusters. As regards backache, the 
shares of respondents who hardly ever or never experi-
enced backache are presented by clusters.
On the basis of these factors, the soldiers’ attitude towards 
a healthy lifestyle may be determined and their health 
behavior may be inferred. Based on the knowledge thus 
gained, the health improvement intervention possibilities 
become adequate. The authors found the 16 examined 
clusters that cover 100% of the samples ideal. It may be 
concluded that it is necessary to improve dietary habits 
both as regards conscious use of raw materials and of eat-
ing frequency.

DISCUSSION
The following groups were identified according to the 
variables and background variables concerning health 
behavior.

the sample (77%) consumed products made with brown 
or whole wheat flour, with cluster 3 having the best value 
(88%) and cluster 5 the worst value (69%). As regards 
meat, the number of those who consumed only white meat 
was low (32%), as the majority consumed both red and 
white meat (63%). Those who only consumed white meat 
mostly belonged to cluster 9 (40%), while in cluster 15 
they were the least present (23%).

Smoking status
Forty-seven percent of the sample had never smoked. The ref-
erence values are presented in Table 2 by clusters. Five clus-
ters (3, 6, 7, 9, 11) included only those who had never smoked 
and 5 clusters (1, 5, 8, 10, 15) those who smoked at the time 
of the study. The ratio of smokers and those who had given 
up smoking was the same in the sample (27% vs. 26%). The 
highest ratio of smokers was recorded in cluster 13.

Physical activity
As regards transportation behavior, 43% of the soldiers un-
der examination used their car and almost 34% of them com-
muted on foot or by bicycle. Almost all members of 5 groups 
(2, 6, 7, 8, 14,) only used their car to go to work. There is 
1 cluster (10) in the sample in which everybody commuted on 
foot or by bicycle. Almost 7% of the soldiers under examina-
tion spent > 1 h in their car. In 6 clusters (4, 9, 10, 11, 12, 13) 
nobody commuted to work by car. In Table 2, the proportion 
of transportation behavior that is worth extra points in this 
scoring system is shown by clusters.
As regards sporting habits, there is only 1 cluster (5) out 
of the 16 clusters that consists only of those people who 
did sports less than once a week. On the contrary, there 
are 4 groups (2, 7, 9, 12) in which everybody did sports 
as often as possible. More than 51% of the respondents 
had sufficient (2–3 times/day, min. 30 min with medium 
or higher intensity) sporting habits. Thirty-one percent of 
the soldiers did sports for at least 30 min/day. In Table 2 
the scores related to sporting activities were calculated in 
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Gambler (Cluster 12)
This group is characterized with the highest daily physical ac-
tivity and the most frequent workout with the highest intensi-
ty. Members of this group are active smokers or have already 
stopped smoking; however, there are no recorded diseases. 
The burden of psychosomatic symptoms is low and the aver-
age score for mental toughness is high. This cluster comes fifth 
in the ranking. It differs from the leading clusters in terms of 
eating habits. Intervention opportunities related to both eat-
ing and smoking habits could bring the highest benefits.

Above average (Cluster 6)
Low daily physical activity and the average or below-ave-
rage frequency of doing sports are characteristic features of 
this group’s members, none of whom smokes or suffers from 
a disease. The occurrence of psychosomatic symptoms is less 
frequent than average and mental toughness is the highest in 
this group. Therefore, it comes sixth in the ranking. The way 
forward could be enhancing daily physical activity.

In good shape (Cluster 13)
This is a group of soldiers with proper weight, and with 
high daily physical activity and almost average sporting 
habits. Members of this group do not suffer from diseas-
es but they smoke. They report just a few psychosomatic 
symptoms but their mental toughness is low. They come 
seventh in the ranking. To improve their health behavior, 
different stress and distress reducing techniques, along 
with smoking cessation programs, self-awareness training 
and behavior therapies could bring most health benefits.

Aspiring (Cluster 2)
This group consists almost only of middle-aged men. They 
have no chronic diseases that would need treatment, their 
psychosomatic stress is low and their mental toughness is 
higher than average. All of them do a lot of sports; how-
ever, their everyday physical activity is low and they smoke 
or have just stopped smoking. They come eighth in the 

Clusters (according to the rank)
Leader (Cluster 9)
There are no diseases, the group is younger than average 
and nobody smokes. High daily physical activity and more 
appropriate sporting habits (in terms of frequency) are the 
characteristics of the group. In terms of the psychosomatic 
burden, the lowest mean values may be found here, along 
with the highest mean value as regards mental toughness. 
Therefore, this cluster comes first in the ranking.

Pursuer (Cluster 10)
This is the lowest average-age group, with high daily physi-
cal activity and appropriate sporting habits. The psychoso-
matic burden is below the average level but mental tough-
ness is just average in this group. In addition, smokers can 
be found. This cluster comes second in the ranking. Better 
results could be achieved by higher-intensity workout and 
training strengthening mental toughness.

Pioneer (Cluster 11)
This is an average-age group with no diseases, in which 
nobody smokes and daily physical activity is high, while 
sporting habits are slightly less appropriate than average. 
The psychosomatic symptoms are less frequent than aver-
age and the group members’ mental toughness takes the 
second best value. This cluster comes third in the ranking. 
Its members could advance by raising daily physical activ-
ity and doing sports more frequently.

Enduring (Cluster 7)
The age of this group’s members is lower than the aver-
age age, similar to the previous group. Their daily physi-
cal activity is low but they spend more time doing sports. 
Nobody smokes or suffers from chronic diseases. There is 
only a low burden of psychosomatic symptoms and mental 
toughness is above average. This cluster comes fourth in 
the ranking. Its members could get into a better health 
behavior zone by enhancing their daily physical activity.
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Survivor (Cluster 3)
This is the second group with the highest share of women, 
none of whom smoke. All of them have reported diseases 
and a great number of them have weight problems. In this 
group, the frequency of daily physical and sporting activi-
ties is at the average level but the incidence of sleep apnea 
is higher than average. The psychosomatic stress is higher 
than average and mental toughness is at the average level. 
This cluster comes 12th in the ranking. The most effective 
health improvement trend would probably be body weight 
management.

Threshold (Cluster 15)
In this group, there are no recorded diseases, very low 
daily physical activity and sporting habits close to aver-
age. The group consists of people who all wake up tired. 
They come 13th in the ranking. There is a heavy burden 
of psychosomatic symptoms and their mental toughness 
is low.

Resigned (Cluster 16)
This is the second oldest group. The number of obese peo-
ple is above the average level. Their daily physical activ-
ity and sporting habits are close to average. All members 
of the group smoke or have smoked. All of them suffer 
from one or more chronic diseases. They are ranked 14th. 
Along with reducing smoking, mental training and stress 
reducing techniques are preferred.

Hesitating (Cluster 5)
Members of this group are older than average. Solely those 
who do not do any sports belong here, their daily physical 
activity is low and the occurrence of obesity is higher than 
average. Active smokers, those who have already stopped, 
non-smokers and those whose condition has deteriorated 
due to diseases are in this cluster. They are ranked last but 
one. In this group, the best results could be achieved by 
physical activity incentive programs.

ranking. The best results in this group could be achieved 
by programs that facilitate daily physical activity and make 
it easier to stop smoking.

Average (Cluster 4)
This group typically consists of overweight soldiers and 
their number is above average. Their age is above average; 
they smoke or have already stopped smoking. The group 
displays a lower-than-average psychosomatic stress and 
mental toughness at about the average level. Its members 
do not suffer from diseases, their daily physical activities 
are more frequent and their sporting habits are slightly 
worse than average, thus they come ninth in the rank-
ing. The most effective health improvement trend would 
probably involve body weight management and giving up 
smoking.

Prodigal (Cluster 14)
This group consists of young people. They do not suffer 
from diseases, their daily physical activity is low, their sport-
ing habits are close to average and everybody smokes. The 
psychosomatic stress lower than average and mental tough-
ness above the average level are characteristic features of 
the group. It comes 10th in the ranking. Members of this 
group could advance to a higher-score cluster by changing 
their smoking habits and enhancing daily physical activity.

Close to average (Cluster 8)
Members of this group are older than average and there 
are more obese persons than the average number in other 
groups. Their daily physical activity is low and the time spent 
doing sports is close to the average rate. The group members 
suffer from no diseases. The number of smokers or those 
who have stopped smoking is lower than average. The oc-
currence of psychosomatic symptoms is at the average level 
while mental toughness is above average. This cluster comes 
11th in the ranking. The way forward could be enhancing 
daily physical activity and body weight management.
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youngest and all of them were smokers. Nonetheless, they 
received the seventh highest score. What should be done 
when there are no specific strengths that could be devel-
oped with a moderate energy input? Offering a smoking 
cessation therapy would be obvious, but what if the person 
concerned is not willing to do so?
With mental fitness programs (e.g., Williams LifeSkills), as 
this cluster gained a lower mean value than the average, the 
authors could proceed to a better ranking. According to the 
authors, in view of their clustering procedure, it is easier to 
find ways within the world of various health prevention fac-
tors to gain health benefits than if they just focused on bad 
health behavior habits and tried to change them. For this 
reason, the authors find it necessary to group and customize 
their health improvement or health prevention programs 
within these groups so that they could serve as the basis for 
future studies. These could entail the group’s dynamics and 
the minimum effort on the part of an individual in order to 
advance to clusters with higher scores.

CONCLUSIONS
According to the authors, the army personnel can be 
divided into groups by taking the similarities and differ-
ences in health behavior into account. The so obtained 
health improvement intervention opportunities of the 
clusters and the tracking of their reults can be made 
easier. It is seen in several clusters that their members 
fall in groups where there are no diseases despite harm-
ful attitudes. Members of these clusters can increase 
the number of healthy life years with appropriate in-
tervention. The health behavior factor which should be 
changed in order to gain the most desirable health ben-
efits for soldiers can be chosen.
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