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1 |  INTRODUCTION

Regarding public health and national defense prospective, 
data on the population's physical fitness, anthropometrics, 
and physical activity (PA) behavior are important because 
of the strong relation to health outcomes an military perfor-
mance. Long‐term monitoring of such data can be used as 
an indicator of a specific population's health status. During 

the two decades before the turn of the millennium, physical 
fitness decreased and body weight increased in the popula-
tion of industrialized countries in Europe and Asia, as well 
as America.1-8 Many countries increased their efforts in the 
promotion of PA and sport based on these results. Therefore, 
it would be of great interest if the secular trend of decreasing 
physical fitness and increasing body mass could be reversed 
in some western countries.
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From 1980 to 2000, physical fitness decreased and body mass index (BMI) increased in 
the population of many industrialized countries. Little is known about these trends after 
the year 2000. This study aimed to investigate physical fitness performance, physical 
activity (PA) behavior, and BMI of young, male Swiss adults between 2006 and 2015. 
For this purpose, results from the Swiss Armed Forces mandatory recruitment were 
used. A total of 306 746 male conscripts provided complete fitness test data, mean ± SD 
(range from 5th to 95th percentile): 20 ± 1 (18‐21) years, 178 ± 7 (168‐189) cm; 
74 ± 13 (58‐97) kg, predicted maximal oxygen consumption of 49.9 ± 4.6 
(41.8‐56.9) mL/kg/min (Conconi test), 125 ± 58 (43‐232) seconds in trunk muscle 
strength test (prone bridge), 2.31 ± 0.24 (1.90‐2.66) m in standing long jump, 
6.46 ± 0.73 (5.30‐7.70) m in seated shot put (2 kg medical‐ball shot) and 45.6 ± 12.2 
(29.9‐66.7) seconds in one‐leg standing test (sum of both legs; eyes closed after 10 sec-
onds and head tilted back after 20 seconds). In the investigated population, 73.8% ful-
filled basic PA recommendations, 46.2% were classified as regularly vigorously active. 
Performances in aerobic endurance and muscle power did not show secular changes 
over time. However, core stability performance and PA behavior increased, while bal-
ance ability decreased over this 10‐year period. Average BMI increased by 2.0% be-
tween 2006 and 2010 and did not change thereafter. Male Swiss adults are at least as 
physically fit as they were a decade ago. The secular trends of decreasing physical per-
formances and increasing BMI have stopped, and self‐reported sport participation and 
leisure time PA have been increased in the observed population over the last 10 years.
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The authors of the Non Chronic Diseases (NCD) Risk 
Factor Collaboration study, which comprised 19.2 million 
participants, found no change in the trend of increasing body 
mass after the year 2000, whether viewed from a global per-
spective nor by focus on the industrialized countries noted 
above.7 However, other data indicate in the Finnish and 
Swiss populations that the trend of increasing proportion of 
overweight in adults has flattened or stopped since 2007 and 
2009, respectively.9-11 Yet no relevant change of trend was 
demonstrated for physical fitness values in any industrialized 
country. Physical fitness continued to decrease since the mil-
lennium as demonstrated for the two populations of Finland 
and China. It has to be considered, that for physical fitness 
less epidemiological data is available than for body mass. 
A different picture shows the data on self‐reported physical 
activity values. PA behavior has increased in some industri-
alized countries. The number of young adults who meet the 
leisure time PA recommendations increased in Finland and 
China between 2000 and 2014.9,12,13

In January 2006, a new physical performance test14-16 and 
a self‐report questionnaire on PA behavior were implemented 
in the Swiss Armed Forces (SAF) recruitment process. The 
study population of annually investigated 18‐year‐old men 
represented approximately 95% of this age group.17 In total, 
the performance data from more than 300 000 male con-
scripts are available to investigate the development of phys-
ical fitness in general and in groups of the most and least fit 
subjects, in particular. Therefore, these data were available to 
be used to investigate the development of fitness in the Swiss 
population after the millennium. This study aimed to inves-
tigate how the PA behavior and physical fitness performance 
of young Swiss adults have changed in the last decade, using 
the SAF recruitment data.

2 |  METHODS

2.1 | Study design and participants
The recruitment procedure of the SAF lasts for two days and 
takes place 3‐12 months before the beginning of the military 
training school. At recruitment, medical, physical, and psy-
chological assessments are performed. From 2006 to 2015, 
392 087 male conscripts passed their compulsory recruit-
ment for the SAF. In Switzerland, recruitment for the SAF 
is mandatory for all males aged 18 and older. Recruitment 
slightly before or later than the year they turn 19 years old 
is possible upon request. In this study, only data provided 
by conscripts aged between 18 and 23 years at recruitment 
were considered for analysis. All conscripts younger than 
18 and older than 23 years were regarded as not representa-
tive, exceptional cases, explained by various reasons as 
early recruitment for air force selection or late recruitment 
after successful naturalization as a Swiss citizen before the 

conscripts’ 27th birthday. Therefore, the data of 5165 (1.3%) 
conscripts were excluded because they were younger than 18 
or older than 23 years at the time of recruitment. Of the re-
maining 387 659 male conscripts, 306 746 (79.1%) provided 
complete fitness test data, 305 719 (78.9%) provided data on 
PA behavior, and 366 349 (94.5%) provided measured BMI 
data. Only conscripts with a health‐related dispensation by a 
medical doctor did not perform the physical fitness test. If not 
noted differently, all presented data are related to the group of 
conscripts that provided complete physical fitness test data.

2.2 | Ethical statement
The SAF have the authority to provide anonymized data 
for academic research (Swiss law, Bundesgesetz über die 
Miliätärischen Informationssysteme MIG, BG 510.91, Art. 2, 
9, 24‐29). Where analyses are based on such anonymized and 
nonclinical government data, ethical approval is not required 
(Swiss data privacy act, SR 235.1; 19.6.1992 and Federal 
Act on Research involving Human Beings HRA, 810.30; 
1.1.2014). As conscription in Switzerland is mandatory and 
the anonymized data analyzed in this study fit the profile of 
observational (nonclinical) government data, informed con-
sent was not required.

2.3 | Instruments
Professional and trained personnel instructed the conscripts 
regarding the fitness test battery. First, they provided a 
standardized warm‐up with 6 minutes of running combined 
with aerobics and 6 minutes of functional calisthenics and 
active stretching. The following fitness test battery con-
tained a progressive endurance run (PER) to measure aero-
bic endurance capacity, trunk muscle strength test (TMST) 
to assess trunk muscle fitness, standing long jump (SLJ), 
and a seated shotput (SSP) to register the muscle power of 
the lower and upper extremities, respectively, and a one‐
leg standing test (OLS) to measure balance. The PER is 
a paced running test, conducted according to the protocol 
developed by Conconi et al18 and evaluated using the final 
running velocity. PER showed very good test‐retest reliabil-
ity (r = 0.89, P < 0.001) and concurrent validity (r = 0.84, 
P < 0.001) if compared to treadmill VO2peak test.14 In the 
TMST, the subject must hold an isometric body position 
(on forearms and feet with upper body and legs in a straight 
line, also called “prone bridge”) for as long as possible 
while lifting their feet alternately. This specific test for 
trunk muscle fitness is of very strong test‐retest reliability 
(r = 0.85, P < 0.001)14 and of high criterion validity to ex-
plain injury risk and military performance (area under the 
receiver operation characteristic curve AUC = 0.58‐0.68, 
P < 0.05, and AUC = 0.59, P = 0.06, respectively).15,16 
The TMST is also part of the standardized trunk muscle 
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strength test battery of the Swiss Olympic Medical Centres 
and is validated for assessing trunk muscle fitness in ath-
letes.19,20 The SLJ was performed from the gym hall floor 
onto a mat of 7 cm height. The SLJ is of very strong test‐
retest reliability (r = 0.90, P < 0.001) and of strong to very 
strong concurrent validity (r = 0.64 and −0.73, P < 0.001) 
if compared to squat jump height and 40 m running time, 
respectively.14 The SSP was performed as a chest pass with 
a 2‐kg ball while sitting upright on a bench with the back 
in contact with a solid wall. This test is of very strong test‐
retest reliability and strong concurrent validity (r = 0.83, 
and 0.65, respectively, P < 0.001) if compared to maximal 
30 kg bench press acceleration.14 For the OLS, participants 
had to hold a position on one leg as long as possible; how-
ever, they had to close their eyes after 10 seconds and to 
tilt their head back with closed eyes after 20 seconds from 
the starting time. Time was registered for the left and right 
leg separately, and the sum of both was evaluated for bal-
ance. The test‐retest reliability (r = 0.50, P < 0.001) of 
the OLS and its criterion validity to explain injury risk 
in solders (AUC = 0.57, P = 0.06) were demonstrated 
to be moderate.14,21 Precise descriptions of the five tests 
and their power to predict injuries were previously pub-
lished by the Swiss Federal Institute of Sport Magglingen 
SFISM.14,16 Anthropometrics were measured by medically 
trained personnel during the medical examination. Body 
height and weight were measured using a stadiometer, and 
a calibrated scale, respectively. Thereof, BMI was calcu-
lated. PA behavior and an index for sport‐related intentions 
were assessed using a self‐report questionnaire, including 
the International Physical Activity Questionnaire short‐
form (IPAQ short)22 and further statements on sport‐re-
lated intensions. The test‐retest reliability and concurrent 
validity of the IPAQ short was shown to be strong (pooled 
Spearman's correlations of 0.76, and 0.67, respectively), 
and a weak criterion validity was demonstrated (pooled 
spearman correlations of 0.30).22 Each sport‐related inten-
tion statement was answered on a five‐point Likert scale 
“I fully agree,” “I agree,” “I partially agree,” “I disagree,” 
and “I fully disagree.” The 15 statements were as follows: 
“Sport allows me positive contact to other persons.” “For 
me important people encourage me to be physically ac-
tive.” “I have the intension to increase my PA level in the 
next six months.” “I dare to be regularly physically active 
in the coming years.” “I will never be good in sports.” “I do 
not have time for sport and PA.” “I prefer other activities 
than sport.” “I often feel a lack of energy.” “Sport activities 
are too expensive for me.” “I care about healthy nutrition.” 
“Sport is healthy.” “I enjoy sport.” “During sport activi-
ties I do feel empowered.” “Sport makes me feel good.” 
“During sport I do forget other issues.” These 15 state-
ments were used to calculate an index for sport‐related in-
tentions [0‐4 points each, 0‐60 points in total].

2.4 | Data processing and statistical analysis
Based on PER data, the predicted maximal oxygen consump-
tion (Pdt VO2max) was calculated. The formula developed 
by Wyss et al14 was then used: Pdt VO2max [mL/kg min] 
= 0.02175 * PER [s] + 33.29. For visualization of relations 
between physical fitness, BMI and PA behavior, respec-
tive data were stratified: Pdt VO2max data were stratified in 
quartiles with the subjects with the lowest endurance perfor-
mance assigned to the first quartile and those with the best 
performance assigned to the fourth quartile. BMI data were 
stratified into nine groups (<18.5; 18.5‐19.9, 20.0‐22.4; 
22.5‐24.9; 25.0‐29.9; 30.0‐34.9; 35.0‐39.9; ≥40 kg/m2).The 
nine BMI categories follow the official WHO categories for 
underweight (<18.5 kg/m2) and obesity grades I‐III (≥30.0  
kg/m2), but additionally sub‐divided the WHO normal‐
weight and overweight categories in steps of 2.5 kg/m2 to ac-
count for non‐linear associations between BMI and sport test 
results within these normal or slightly elevated BMI ranges.
PA behavior was stratified into five categories based on the 
core document for Switzerland on health‐enhancing physi-
cal activity23: regularly vigorously active individuals (sport 
or vigorous PA for at least three times per week), regularly 
active individuals meeting the national basic recommenda-
tions for health‐enhancing PA24 (at least five times 30‐minute 
moderate PA per week), irregularly active individuals meet-
ing the basic recommendations for health‐enhancing PA (at 
least 150 minutes of moderate PA each week), partially ac-
tive individuals not meeting the basic recommendations for 
health‐enhancing PA (<150 minutes of PA per week) and in-
active individuals (if <30 minutes of PA per week reported). 
Occupation and education was combined and allocated to 
four categories invented for the present study: high school 
degree, professionally educated and non‐physically demand-
ing job, professionally educated and physically demanding 
job, and no professional education. Existing International 
Standard Classification of Occupations (ISCO)‐classified 
categories were not applicable since many conscripts had just 
graduated from high school but had not yet started university 
or a professional career. Based on the postal code of resi-
dence, conscripts were assigned to the four language regions 
(German, French, Italian, Romansh) and different levels of 
urbanicity (urban, suburban, and rural) in accordance with 
the official classifications of the Swiss Federal Statistical 
Office.25 The unit percentage point is used to quantify the 
arithmetic difference of two percentages.

Statistical analyses were performed using IBM SPSS 
Statistics (version 24.0, IBM Corporation, Armonk NY, 
USA) with an alpha level of 0.05 to indicate statistical sig-
nificance. Group results are presented as mean ± SD and 
95%‐Confidence Interval (95% CI), group comparisons 
were performed using ANOVA and Bonferroni’s post hoc 
tests. Multivariate linear regression analysis with stepwise 
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backward elimination was used to detect independent vari-
ables with significant influence on physical fitness perfor-
mances. The potential independent predicting variables 
investigated were calendar year, BMI, sport intention, PA 
behavior, age, urbanicity, language regions, and occupation 
classification. Adjusted R2 and β2 were used to estimate ex-
plained variances of the dependent variable by all included, 
and by each independent variable, respectively. All potential 
predicting variables were tested for multicollinearity using 
Pearson's correlation coefficient.

3 |  RESULTS

3.1 | Study population
The study population (n = 306 746) was, on aver-
age ± SD (range from 5th‐95th‐percentile), 19.6 ± 0.9 
(18.4‐21.4) years, 178.2 ± 6.5 (168.0‐189.0) cm and 
74.0 ± 12.5 (58.0‐97.0) kg, with a BMI of 23.3 ± 3.6 
(18.7‐30.1) kg/m2. The study population had a Pdt VO2max 
of 49.9 ± 4.6 (41.8‐56.9) mL/kg/min and performed 
124.5 ± 57.7 (43.0‐232.0) seconds at TMST, 2.31 ± 0.24 
(1.90‐2.66) m at SLJ, 6.46 ± 0.73 (5.30‐7.70) m on the SSP 
and 45.6 ± 12.2 (29.9‐66.7) seconds on the OLS. Standard 
values (percentiles) for the investigated study population, 

representing the young, male Swiss population, are provided 
in Table 1. In the investigated population, 93.0% of subjects 
provided data on PA behavior (n = 285 150). Hence, 73.8% 
fulfilled basic recommendations for health‐enhancing PA, 
and 46.2% were classified as regularly vigorously active. 
Data of the subgroup of conscripts who were excluded from 
fitness testing at recruitment due to medical reasons, but 
who provided BMI (n = 59 790) or PA behavior (20 569) 
data, had a statistically significant higher BMI (23.8 ± 4.8; 
18.4‐32.7 kg/m2, P < 0.001). This subgroup further included 
a statistically significant lower proportion of subjects classi-
fied as meeting basic recommendations for health‐enhancing 
PA or classified as regularly vigorously active, respectively 
(48.5% and 27.8%, P < 0.001) compared to the investigated 
study population.

3.2 | Development of physical fitness 
performances in young Swiss men from 2006 
to 2015
Pdt VO2max and SSP performances did not show system-
atic secular changes over time. However, TMST perfor-
mance showed a secular increase of 4.3%, while SLJ and 
OLS showed a secular decrease of 2.1% and 3.8%, respec-
tively, from 2006 to 2015 (P < 0.001; Figure 1 and Table 

T A B L E  1  Fitness test standard values for young, male Swiss conscripts (n = 306 746, 19.6 ± 0.9 y, 178.2 ± 6.5 cm, 74.0 ± 12.5 kg)

Percentile BMI [kg/m2]
Pdt VO2max [mL/
kg/min] TMST [s] SLJ [m] SSP [m]

OLS 
(tl + tr) [s]

5 18.7 41.8 43 1.90 5.30 29.9

10 19.5 43.7 56 2.00 5.56 32.3

15 20.1 45.1 65 2.07 5.72 34.3

20 20.5 46.1 74 2.12 5.88 36.1

25 20.9 46.9 82 2.16 6.00 37.9

30 21.2 47.8 90 2.20 6.10 39.1

35 21.6 48.4 98 2.25 6.17 40.4

40 22.0 49.0 103 2.27 6.27 41.8

45 22.3 49.8 111 2.30 6.35 43.0

50 22.6 50.4 121 2.33 6.45 44.2

55 23.0 50.9 130 2.35 6.52 45.6

60 23.4 51.6 132 2.40 6.60 47.0

65 23.8 52.0 138 2.41 6.70 48.1

70 24.3 52.5 146 2.44 6.80 49.5

75 24.9 53.2 156 2.47 6.90 51.0

80 25.6 53.8 165 2.50 7.03 52.8

85 26.5 54.6 183 2.55 7.20 55.1

90 27.8 55.5 201 2.60 7.40 59.0

95 30.1 56.9 232 2.66 7.70 66.7

BMI, body mass index; OLS, one‐leg standing; Pdt VO2max, predicted maximal oxygen consumption; SLJ, standing long jump; SSP, seated 2 kg shot put; TMST, trunk 
muscle strength test.
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S1). However, when the development of SLJ data was in-
vestigated for standardized BMI groups (18.5‐20, 20‐22.5 
and 22.5‐25 kg/m2), no secular trend in SLJ performance 
was observed. At the same time, BMI values showed a 
secular increase of 2.0% between 2006 and 2010 and did 
not change after the year 2010. The proportion of young 
Swiss men that classified as regularly vigorously active 
and the proportion that classified as met the basic recom-
mendations for health‐enhancing PA showed a secular in-
crease in 8.5% and 8.7% points from 2006 to 2015. Their 
ratings regarding sport‐related intentions showed a secular 
increase of 6.6% (P < 0.001, Table 2) during the investi-
gated decade.

3.3 | Linear regression to explain physical 
fitness performances
The independent variables investigated to predict physical fit-
ness performances were calendar year, age, BMI, PA behav-
ior, sport intension, language region of Switzerland, urban 
and rural areas, as well as job/education classification. The 
included independent variables explained 41% of the variance 
of Pdt VO2max (P < 0.001). BMI, sport intention, and PA be-
havior explained about 14%, 10%, and 5% of the variance of 
Pdt VO2max. Most of the other variables remained with sig-
nificant influence in the final regression model; however, each 
predicted <1% of the variance of Pdt VO2 max. Calendar year 

F I G U R E  1  Development of physical 
fitness performance in young Swiss men 
from 2006 to 2015. Mean ± confidence 
interval for the mean. Pdt VO2max, 
predicted maximal oxygen consumption; 
TMST, trunk muscle strength test; SLJ, 
standing long jump; SSP, seated 2 kg shot 
put; OLS, one‐leg standing
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did not explain any variance of Pdt VO2max. Conscripts from 
rural regions and with high school degree had 0.5 mL/kg/min 
higher Pdt VO2max values as the other groups (P < 0.001). 
The above listed independent variables explained about 23% 
of TMST and SLJ performance, 20% of SSP performance, 
and 6% of OLS performance (P < 0.001). As reported above, 
BMI, sport intention, and PA behavior predicted most of the 
observed variances of physical performances. For TMST, SLJ, 
and OLS, the calendar year remained a significant factor in the 

regression model but explained <1% of the variance of the re-
spective physical performance values (P < 0.001). The final lin-
ear regression models for all physical fitness performances were 
similar to the data presented for TMST in Table 3. Age did not 
have any significant influence on physical performance in any 
model. Conscripts living in rural areas performed slightly bet-
ter than conscripts from urban areas. The effect of the language 
regions remained in some models, but with very low influence 
on the observed variances. Conscripts with high school degrees 

Year N

Regularly 
vigorously active 
[%]

Meeting PA 
Recommendations [%]

Sport intention 
[Index 0‐60]

2006 20 533 41.5 68.8 42.8 ± 11.6

2007 24 619 42.7 69.8 43.1 ± 11.5

2008 28 391 44.0 71.1 43.5 ± 1 1.5

2009 29 558 43.8 71.6 43.9 ± 11.3

2010 32 284 44.7 73.0 44.3 ± 10.9

2011 30 915 46.7 74.6 44.6 ± 10.6

2012 30 497 47.1 74.9 44.8 ± 10.5

2013 28 954 48.7 76.1 45.4 ± 10.2

2014 29 687 51.0 78.1 45.7 ± 10.1

2015 29 712 50.0 77.5 45.6 ± 10.1

Overall 285 150 46.2 73.8 44.4 ± 10.8

T A B L E  2  Development of physical 
activity behavior in Swiss men from 2006 to 
2015. Proportion of men classified as 
regularly vigorously active and meeting 
basic physical activity recommendations and 
mean ± SD of sport intention values

B SE β T P
Explained 
variance [β2]

Constant 145.268 0.838 173.361 0.000

Calendar year 0.090 0.035 0.040 2.582 0.000 <1%

BMI −4.574 0.027 −0.282 −169.807 0.000 8%

Sport intention 1.286 0.011 0.241 121.669 0.000 6%

PA behavior 6.907 0.079 0.173 87.871 0.000 3%

Urban, suburban, 
rural

4.198 0.132 0.054 31.88 0.000 <1%

French SR 
Switzerland

−1.68 0.242 −0.012 −6.953 0.000 <1%

Italian SR 
Switzerland

−3.696 0.492 −0.013 −7.505 0.000 <1%

Romansh SR 
Switzerland

6.869 1.316 0.009 5.219 0.000 <1%

No professional 
education

−9.937 0.354 −0.049 −28.043 0.000 <1%

PE NPD 
occupation

−11.169 0.258 −0.078 −43.266 0.000 1%

Students −4.574 0.245 −0.035 −18.677 0.000 <1%

BMI, body mass index; PA, physical activity; PE NPD, professional educated, not physically demanding. Urban, 
suburban, rural is coded as 1, 2, and 3, respectively. The language regions of Switzerland were compared to 
German speaking region (SR) of Switzerland. Job classifications were compared to professionally educated, 
physically demanding occupation.

T A B L E  3  Linear regression with 
trunk muscle strength test performance as 
dependent variable
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(students) or working in professionally educated and physically 
demanding jobs performed slightly better than conscripts work-
ing in professionally educated but non‐physically demanding 
jobs or without any professional education.

3.4 | Physical fitness, PA recommendations  
and BMI
A significant relation of moderate correlation magnitude be-
tween PA level and Pdt VO2max as well as TMST performance 
was observed (r = 0.40, and r = 0.31, P < 0.001). Further, a 
significant relation of small correlation magnitude was ob-
served between PA level and SLJ, SSP, and OLS performances 
(r = 0.24, r = 0.22, and r = 0.11, respectively, P < 0.001). The 
higher the PA level, the better the fitness performances (for 
Pdt VO2max performance Table 4). Conscripts meeting the 
basic recommendations for health‐enhancing PA and conscripts 
classified as regularly vigorously active had a 7% and 10%, re-
spectively, higher Pdt VO2max value (P < 0.001) compared to 
their peers. Further, a strong—but not linear—relation between 
BMI and physical fitness performances was observed. The group 
of conscripts with a BMI between 20 and 22.5 kg/m2 showed 
significantly higher Pdt VO2max values (51.3 ± 4.1 mL/kg/
min, P < 0.001) than any other stratified BMI group presented 
in Figure 2. The same pattern was observed for the other four 
physical fitness tests as well. A similar—but not linear—rela-
tion was observed between BMI and PA behavior. However, 
the group with the highest proportion of regularly vigorously 
active and physically active conscripts was found for the strati-
fied BMI group of 22.5‐25 kg/m2 (Figure 3).

4 |  DISCUSSION

The test performances for aerobic endurance and muscle 
power did not show systematic changes from 2006 to 2015. 
However, core stability performance and the proportion of 

young men classified as regularly vigorously active increased 
linearly while balance ability decreased over this 10‐year 
period. From all investigated independent variables, BMI, 
sports‐related intensions and PA behavior do have the strong-
est relation to fitness performance. However, the relation be-
tween BMI and fitness performance is not linear. The group 
of conscripts with a BMI between 20 and 22.5 kg/m2 showed 
the highest aerobic fitness. Further, conscripts living in rural 
areas performed slightly better than conscripts from urban 
areas and conscripts with high school degrees or in profes-
sionally educated and physically demanding jobs performed 
slightly better than conscripts in professionally educated but 
non‐physically demanding jobs or without any professional 
education.

4.1 | Physical fitness performances
Between 2006 and 2015, the aerobic endurance capacity 
(Pdt VO2max) in Swiss conscripts stayed constant. Thus, 
the secular trend of continuous decrease of aerobic fitness, 
observed in many industrialized countries since 1980, has 
stopped in young Swiss men. Based on the results of a prior 
study, the change of this trend in Switzerland has happened in 
2002,8 and aerobic fitness performances of Swiss conscripts 
has been stable since. To the authors’ knowledge, this stabili-
zation of aerobic fitness level has not yet been demonstrated 
in any other industrialized country. However, a similar trend 
was observed in Finnish conscripts, with a slower decrease in 
12 minutes running performance after the year 2000.9

The present study observed no specific trend in muscle 
power adaptations during the last decade. SSP performance 
showed no trend; however SLJ showed a small but significant 
decrease between 2006 and 2015 in Swiss conscripts. This 
result is likely not related to reduce in muscle power, but re-
lated to increase in body mass. As assumed, if data analysis 
was controlled for BMI, no significant secular decrease in SLJ 
performance was found anymore. Results from prior studies 

Self‐reported PA level 
(IPAQ) n Pdt VO2max SD Pdt VO2max

Very low PA level 29 673 46.43 4.40

Low PA level 45 120 47.95 4.11

Medium PA level 61 698 49.64 4.09

High PA level 16 872 49.94 4.13

Trained 131 787 51.73 4.16

Meeting PA recommendations

No 74 793 47.35 4.29

Yes 210 357 50.98 4.26

Total 285 150 50.02 4.56

SD, standard deviation. VO2max differed between all groups significantly (P < 0.001, ANOVA, Bonferroni's 
post hoc).

T A B L E  4  Relation between stratified 
physical activity (PA) level and predicted 
(Pdt) maximal oxygen consumption 
(VO2max). Conscripts’ PA level was 
assessed by the short version of the 
International Physical Activity 
Questionnaire (IPAQ)
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supported this hypotheses by demonstrating a significant neg-
ative correlation between jump performances (SLJ or vertical 
jump) and BMI (moderate correlation magnitude), as well as 
body fat (high correlation magnitude), respectively.26,27

However, a significant, strong secular increase in core 
strength (TMST performance), and secular decrease in bal-
ance ability (OLS performance) were recorded in Swiss 
conscripts over the last decade. These results might relate 
to adaptations in sport participation and the physical train-
ing behavior of young Swiss citizens. A national survey of 
sport participation in Swiss citizens aged 15‐19 years demon-
strated a relevant increase in individualized fitness training 
of about 10% (fitness and weight training, running, swim-
ming, and aerobics) at the expense of team sport participa-
tion, with a decrease of up to −4% (volleyball, basketball, 
floorball, and soccer) between 2008 and 2014.28 With a shift 
from movement‐diversified team sport activities to more 
unilateral strength and endurance training, a decrease in 
motor control and, therefore, balance ability, as well as an 
increase in trunk muscle strength, seems to be reasonable. 
A decrease in balance ability (flamingo balance test) was 

reported in Flemish adolescents (17 years) already from 1980 
to 2005.29 Prior studies showed large secular variability in 
balance performances. On average, a decline in balance was 
demonstrated in European children from 1992 to 2002; how-
ever, in Lithuanians, the opposite was investigated.30 Further, 
and more recent data on secular trends of balance ability and 
motor control from different countries are needed.

Compared to median values of physical performances in 
different European countries and Australia, young Swiss citi-
zens display similar, or slightly better performances. However, 
the comparison of median performance data between coun-
tries must be interpreted with caution. The age groups differ 
slightly (17 years vs 19 years). Furthermore, different testing 
protocols, medical dispensations processes, and data clean-
ing limit the comparability. Unfortunately, absolute VO2max 
data presented in this study cannot be compared to the values 
assessed in Finnish and Norwegian conscripts,9,31 because 
the latter used an ergometer‐based endurance test. A bicycle 
ergometer protocol does result in lower VO2max values com-
pared to a running test protocol.32 With the mentioned res-
ervations in mind, the present study reported higher aerobic 

F I G U R E  2  Relation between body mass index (BMI) and predicted (Pdt) maximal oxygen consumption (VO2max). Conscripts with best 
VO2max performances were stratified in the fourth quartile of Pdt VO2max (first Quartile = low Pdt VO2max, fourth Quartile = high Pdt VO2max)

F I G U R E  3  Relation between body 
mass index (BMI) and physical activity (PA) 
level. Conscripts’ PA level was assessed 
by the short version of the International 
Physical Activity Questionnaire (IPAQ). 
Conscripts classified as trained, with 
high and medium PA level met the PA 
recommendations
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and muscular fitness with a median of Pdt VO2max in young 
Swiss men of 50 mL/kg/min (Table 1) compared to 45 mL/
kg/min in Europe and Australia.33,34 Further, the median of 
SLJ performance in young Swiss men was found to be 2.3 m 
(Table 1) compared to 2.2 m in Finland,9 and 2.1 m averaged 
over different European countries.33

4.2 | Physical activity behavior
The proportion of young Swiss men classified as regularly 
vigorously active or meeting the basic recommendations for 
health‐enhancing PA, as well as their values for sport intention, 
increased greatly over the past 10 years. These results dem-
onstrate the increasing importance of sport participation and 
leisure time PA in Swiss society. The same trend was demon-
strated in the Finnish population by an increase in leisure time 
PA, while commuting and occupational PA decreased concur-
rently between 1982 and 2012.13 The present study and Dyrstad 
et al31 demonstrate a comparable, weak to moderate relation 
between PA behavior and physical fitness. Therefore, one can 
conclude that the increase in sport participation and leisure time 
PA over the last decade is responsible for the favorable change 
in physical fitness development of the Swiss population, de-
spite decreases in commuting and occupational PA.

4.3 | Limitations and strengths of the study
With more than 300 000 participants, the present study in-
cluded a large number of subjects. However, data are rep-
resentative of male Swiss citizens with an age from 18 to 
23 years only; since SAF recruitment applies only to males, 
similar representative data for females are not available. 
The migration background of the conscripts cannot be as-
sessed. For aerobic fitness, direct measures of VO2max 
were not feasible in testing more than 30 000 men each year. 
However, the used Conconi test is of good validity to pre-
dict VO2max.14,18 Furthermore, BMI is not an ideal indica-
tor for body composition because it cannot differ between 
body weight caused by muscle and body weight caused by 
fat mass. However, recent research on waist circumference 
of the Swiss conscripts shows that this misclassification issue 
of BMI is probably limited to the lower overweight range 
(25.0‐27.5 kg/m2).35 Unfortunately, as an index for PA, no 
objective data were available. Data of self‐report question-
naires as the IPAQ short do show only moderate correlations 
to objective data.36 However, such self‐report questionnaires 
and particular the IPAQ are frequently used in large epidemi-
ological studies. Unfortunately, due to data storage and trans-
fer from the SAF to the SFISM, questionnaire data had to be 
reduced to two variables. It was therefore decided to stratify 
the physical activity questions to the five activity classes23 
and to sum up the 15 questions on sport‐related intentions to 
one total score after data collection in the recruitment centers 

and to store and transfer only the processed questionnaire 
data. Therefore, single questions cannot be investigated in 
the present study and no other stratification of PA behavior is 
available for data analysis.

5 |  CONCLUSION AND 
PERSPECTIVE

From a national health promotion and defense perspec-
tive, long‐term monitoring of PA and PF is important as 
an indicator of a population's health and military readi-
ness status. Young Swiss men are at least as physically 
fit as they were a decade ago. The trends of decreased 
physical performance and increased BMI values were 
halted in Switzerland. At the same time, sport participa-
tion, leisure time PA, and sport‐related intentions have 
increased in young men over the last 10 years. The ef-
forts supporting PA and sport promotion in Switzerland 
might have been partly responsible for the positive trend 
in this specific group. The importance of sport and leisure 
time PA has grown in the general Swiss society during 
this years.37 The present results might therefore be good 
news. However, it is the opinion of the authors, that these 
positive results do not yet compensate the challenges in 
today's health promotion and national defense efforts. 
Military organizations continue to be challenged by large 
differences between physical demands in military occupa-
tions and physical capabilities in conscripts and soldiers. 
Military organizations still have to find ways to increase 
their soldier's physical fitness prior to military service and 
they have to adapt the first weeks of basic military training 
according to the capabilities of their conscripts. For indi-
vidual preparation prior to military service, some armed 
forces have developed or are developing mobile training 
applications. It will be of great interest, if such new ap-
proaches or other population‐based sports promotion pro-
grams do have any effect on physical fitness performance 
in our future generations. Therefore, additional to epide-
miological studies as the present, studies on causality be-
tween activity promotion programs and subjects behavior 
are needed.38
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