
43

SUMMARY

The aim of  this study was to determine the differences in physical fitness in men older than 60. 
Two hundred and seventy-two subjects were included in this study. All subjects were divided into five 
age categories, as follows: 90 subjects aged 60−64 (33%), 70 subjects aged 65−69 (26%), 50 subjects 
aged 70−74 (18%) 41 subjects aged 75−79 (15%) and 21subjects over the  age of  80 (8%). All subjects 
performed a battery of  tests called the senior fitness test. The test consists of  six measures of  phys-
ical fitness: 1) Back scratch, 2) Chair sit and reach, 3) 8 foot up and go, 4) 30 sec stand from the chair, 
5) Arm curl, 6) 2-minutes step test. Results of  body mass index showed that all subjects were over-
weight regardless of  age category. There is no statistically significant difference (p > .05) in flexibility 
between subjects of  different age groups after the age of  60. The greatest differences were found in 
lower and upper extremities strength. The subjects aged 60−64 significantly differ in the strength of  
the lower extremities (p < .05) compared to subjects aged 70−74 and 75−79 years of  age. The great-
est heterogeneity was found in the parameters of  aerobic endurance, with values progressively decreas-
ing from the age of  60 (78.60 ± 42.00) to 80 (73.68 ± 35.62). It could be concluded that there was 
increase of  fat tissue, with reduced level of  muscle activity. In addition, it could be stated that aging 
process decrease muscle strength and endurance in elderly people.
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INTRODUCTION

Anthropometric, fitness and functional characte-
ristics are closely associated with lifestyle, health and 
functional status of  elderly persons (Perissinotto, 
Pisent, Sergi, & Grigoletto, 2002). Therefore, it is 
very difficult to give a standard interpretation of  their 
values. The process of  aging brings a lot of  physio-
logical and nutritional changes such as reduced body 
weight and body height (Milanovic, Pantelic, Trajko-
vic, & Sporiš, 2011). It is well known that overweight 
and obesity are closely associated with increased risk 
of  cardiovascular disease, chronical disease, and re-
duced range of  motion (Musta et al., 1999). 

Longitudinal studies (Visser et al., 2003) has showed 
that body weight has decreased in elderly men and 
women after 60 years of  age. In additional Sánche 
García et al. (2007) has stated that body weight signi-
ficantly differs between men and women (70.3 vs. 

62.7 kg), as well as height (163 vs. 152 cm). This 
findings are supported by other studies (Reddy & Rao, 
2010; Setiati et al., 2010). It is considered that after 
75 years, BMI and anthropometric measures are si-
gnificantly decresing in men and women.

Despite these anthropometric changes, the level 
of  functional fitness is often used as a parameter for 
monitoring and evaluation of  public health and almost 
always associated with health status. Rikli and Jones 
(2001) have defined functional fitness as the physical 
capacity to perform daily activities independently and 
without the appearance of  fatigue. This monitoring 
is especially important for elderly people above 60 
years for preventing many diseases, occurrence of  
immobilization and reduction of  mortality rates. 
Neverthless, physical activity affects the occurrence 
of  storage diseases and immobilization while at the 
same time raise the functional capabilities that can be 
maintained even after exercising (Toraman, Ayceman, 
& Yaman, 2005).
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However, there are many barriers for the inclusi-
on of  elderly persons in the process of  physical ac-
tivity regardless of  the nature of  the exercise. Gender 
is one of  the most important factors for elderly 
persons and their participation in sports and recrea-
tional activities (Trost, Owen, Bauman, Sallis, & Brown, 
2002). It was found that women have lower level of  
participating in sports and recreational activities than 
men aged over 60> (Leslie, Fotheringham, Owen, & 
Bauman, 2001). Moschny, Platen, Klaaben-Mielke, 
Trampisch and Hinrichs (2011) concluded in their 
study that men are more engaged in sport activities 
than women (01:45 vs. 01:10 hours per week) while 
women spend more time per week in household work 
(04:00 vs. 03:00 h).

Separate analysis of  different activities should 
provide deeper understanding of  participation in 
various activities. But according to the author's kno-

wledge, existing studies have focused on examining 
the potential forms of  physical activity in older persons 
who are solely focused on one type of  activity, examing 
only men or only women, or showing the results of  
all activities (Ashe, Miller, Eng, & Noreau, 2008; Chad 
et al., 2005; Haley & Andel, 2010; Kaplan, Newsom, 
McFarland, & Lu, 2001; Lawlor, Taylor, Bedford, & 
Ebrahim, 2002; Ruchlin & Lachs, 1999; Walsh, Pres-
sman, Cauley, & Browner, 2001).

It was hypothesized that aging brings certain 
changes in anthropometric and fitness parameters of  
men older than 60. Therefore, the primary objective 
of  this study was to determine differences in the fi-
eld of  functional fitness in men older than 60 which 
were divided into five age categories. A secondary 
objective was to determine which of  the five age 
categories (60−64, 65−69, 70−74, 75−79 and over 
80 years) carries the greatest changes.

TABLE 1
General descriptive parameters (M ± SD).

Age  
category n (%) Body Height  

(cm)
Body Weight  

(kg)
BMI  

(kg/m2)
60-64 90 (33%) 178.19 ± 6.65 80.88 ± 9.59 25.50 ± 3.02
65-69 70 (26%) 177.00 ± 9.35 84.54 ± 13.81 27.03 ± 4.15
70-74 50 (18%) 174.50 ± 7.71 79.78 ± 11.69 26.27 ± 4.00
75-79 41 (15%) 175.34 ± 7.79 78.27 ± 13.13 25.39 ± 3.67

80> 21 (  8%) 176.43 ± 8.95 78.48 ± 10.44 25.25 ± 3.20
Total 272 176.64 ± 8.02 81.04 ± 11.93 26.00 ± 3.68

Legend: n - Number of  respondents; BMI - Body mass index; M - Sample mean; SD - Stan-
dard deviation.

METHODS 

Subjects

Two hundred and seventy-two subjects were in-
cluded in this study. All subjects were divided into 
five age categories, as follows: 90 subjects aged 60-64 
(33%), 70 subjects aged 65-69 (26%), 50 subjects aged 
70-74 (18%) 41 subjects aged 75-79 (15%) and 21su-
bjects over the  age of  80 (8%). General descriptive 
parameters are present in Table 1. The age of  parti-
cipants ranged from 60-91 years. All the participants 
provided written consent after being informed of  the 
test protocol. The protocol of  the study was approved 
by the Ethical Committee of  the Faculty of  sport and 
physical education, University of  Nis and according 
to the revised Declaration of  Helsinki. All subjects 
were first informed of  the possible consequences of  

testing as well as the benefits of  the research revealed 
their age population. Testing of  all patients was in the 
period from October to December of  2011.  Criteria 
for selecting participants were: age between 60 and 
80 years, physically independent person - able to walk 
20 feet without assistance or rest, lack of  cognitive 
impairment and dementia, achieved 24 points for the 
educated and 18 points for the unqualified subjects 
in mini mental state evaluation (McDowell & Newell, 
1996). Participants who were in the recovery phase 
of  an acute illness, then the deaf  and blind were 
excluded. The research does not include subjects 
with cardiovascular system disorders because of  the 
potential risks during the functional fitness tests.

All patients were mentally and physically able to 
participate in the study. People trained for this survey 
first conducted standard interviews with potential 
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subjects individually or in small groups, at their homes 
or in the active centers for the elderly. Each participant 
gave his/her demographic characteristics and then 
approach to the testing of  anthropometric measures 
and the Senior Fitness Test (SFT).

Antrhropometric measures

Body height and body weight were measured ac-
cording to the instructions of  the International Bio-
logical Program–IBP (Weiner & Lourie, 1969). The 
body height was measured with a GPM anthropome-
ter (Siber & Hegner, Zurich, Switzerland) to the ne-
arest 0.1cm. Body weight was obtained by TANITA 
BC 540 (TANITA Corp., Arlington Heights, IL) to 
the nearest 0.1kg. Body mass index was calculated by 
formula: BMI = body weight (kg) / (body height (m2).

Senior fitness test

Senior fitness test is a battery of  tests for the as-
sessment of  the functional fitness of  older persons. 
This test assesses the physiological capacity for carrying 
out normal daily activities independently and safely 
without the appearance of  fatigue. Before testing, the 
subjects have performed 10 minutes warm up with 
the instructions given by highly skilled persons, and 
then a complete SFT with the tasks order referred in 
this test (Rikli & Jones, 2001). This test has validity 
by Rikli and Jones (1999). The test consists of  six 
measures of  functional fitness: 1) Back scratch,  2) 
Chair sit and reach, 3) 8-foot up and go 4) Chair stand 
up for 30 sec, 5) Arm curl, 6) 2-minutes step test. 
Back scratch is the test for the assessment of  upper 
body (shoulder) flexibility. Each subject is performing 
two test trials and then two attempts which are mea-
sured and included for further analysis. The result is 
the shortest distance between extended middle fingers. 
Chair sit and reach is a test for the assessment of  
lower extremities flexibility. As with the previous test, 
each subject is performing two test trials and two 
attempts to be measured and included in further 
analysis. The result is the longest distance between 
extended fingers and tip of  toes. 8-foot up and go 
assess agility/dynamic balance. Each subject is per-
forming one test trial and two attempts to be measu-
red and included in further analysis. The result is the 
shortest time in seconds required from subject to get 
up from a seated position, walk 8 feet, turn, and return 
to seated position. Chair stand up for 30 sec is the 
test for the assessment of  lower body strength. Each 
subject has two test trials after which the protocol of  
measurement occurs where subject has to perform 
maximal number of  full stands in 30 seconds. Arm 
curl is the test for the assessment of  upper body 

strength. Each subject has two test trials and then the 
test is finished after 30 seconds. The result is the 
number of  bicep curls in full range of  motion that 
can be completed in 30 seconds. 2-minutes step test 
is muscle endurance test. The subject, turned against 
the wall, has to perform maximal number of  full steps 
with requested hight in 2 minutes. The test is perfor-
med only once and subject doesn’t run but walk as 
fast as he can. 

Statystical analysis

The statistical Package for Social Studies SPSS 
(v17.0., SPSS Inc., Chicago, IL) was used for statisti-
cal analysis. Descriptive statistics were reported as 
mean ± SD for all measures. To determine the diffe-
rences between age groups we used univariate analysis 
of  variance (ANOVA). We used Bonferroni correc-
tion to determine which of  groups are statisticaly 
different. The statistical significance was set at p < 
.05.

RESULTS

The largest number of  subjects were in the age 
category of  60−64 (33%). With the increase of  age, 
the number of  subjects reduces so that in the cate-
gory over the age of  80 was only 8% of  subjects. 
Body height was quite similar between groups and 
ranged from 178.19 ± 6.65 cm in subjects 60−64 
years of  age to 174.50 ± 7.71 cm in subjects 10 years 
older (70−74 years of  age). Also statistically significant 
difference was found for body weight (p < .05). Results 
of  body mass index showed that all subjects were 
overweight regardless to the age category (Table 1). 
The highest values of  BMI were recorded in men 
aged 65−69 (BMI = 27.03 ± 4.15 kg/m2) and the 
lowest in the oldest subjects, over the age of  80 (25.25 
± 3.20 kg/m2).

Table 2 shows that there is no statistically signifi-
cant difference in flexibility between subjects of  
different age groups after the age of  60. Also, results 
for agility and dynamic balance (8 foot up and go test) 
have showed that there is no statistical difference 
between groups. The greatest differences were found 
in lower and upper extremities strength. The subjec-
ts aged 60−64 significantly differ in the strength of  
the lower extremities (p < .05) compared to subjects 
aged 70−74 and 75−79. Upper limbs strength signi-
ficantly differes between subjects aged 60−64 and 
70−74 (18.16 ± 4.87 vs 16.37 ± 5.90 repetitions). The 
greatest heterogeneity was found in the parameters 
of  aerobic endurance, with values progressively dec-
reasing from the age of  60 (78.60 ± 42.00) to 80 (73.68 
± 35.62). 
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TABLE 2
Senior fitness test according to age category (M ± SD).

TABELA 2
Parametri senior fitness testa po starosnim kategorijama (M ± SD)

Male
60−64 65−69 70−74 75−79 80>

Back scratch (cm) -6.45±8.90 -9.03±9.23 -9.85±12.78 -7.98±11.61 -10.74±11.50
Seat and reach (cm) .11±6.87 -.60±10.53 4.05±9.43 1.38±8.24 .73±9.00
8 foot up and go (sec) 7.52±6.54 8.10±2.91 9.84±8.88 7.84±3.34 7.97±3.34
30 sec stands from chair (rep) 15.34±4.32Ω # 13.90±5.87 14.45±5.05Ω 12.43±5.24# 12.74±5.10
Arm curle (rep) 18.16±4.87Ω 16.54±6.19 16.37±5.90Ω 16.76±7.08 16.79±5.11
2 - minute step test (rep) 78.60±42.90Ω # 75.64±57.80‡ 67.44±33.92Ω 55.46±40.97#‡ 73.68±35.62

Legend: * - Statistically significant difference between age 65−69 and 70−74; ¶ - Statistically 
significant difference between age 65−69 and 80> ; † - Statistically significant differen-
ce between age 60−64 and 65−69; ‡ - Statistically significant difference between age 
65−69 and 75−79; Ω - Statistically significant difference between age 60−64 and 
70−74; # - Statistically significant difference between age 60−64 and 75−79; rep - Re-
petition.

DISCUSSION

Promoting a healthy lifestyle of  the elderly has 
become more important due to the dramatic increa-
se in population over the last two decades. The level 
of  physical activity is often used as a parameter for 
monitoring and evaluation of  public health. This 
monitoring is especially important for the elderly to 
prevent many diseases, occurrence of  immobilization 
and reduction of  mortality rate (Milanovic et al., 2011).

The average height and weight of  the participants 
was 176.64 ± 8.02 cm, 81.04 ± 11.93 kg respectively, 
which was greater than the results shown in the study 
Velazguez Alva et al. (1996) who recorded the avera-
ge value for men of  the same age 163.8 ± 5.53 cm, 
70.07 ± 9.92 kg, as indicated by other studies (Cicio-(Cicio-
glu, 2010; Sánchez García et al., 2007; Setiati et al., 
2010). The results of  our study are similar with study 
Guo, Zeller, Chumlea, and Siervogel (1990), who 
found that the total weight increases from the age of  
60 to 70. However, in the study Visser et al. (2003) 
body weight increses after the age of  60 which is 
contrary to our results. The values of  BMI show that 
subjects in our study are overweight (BMI > 25), 
which could lead to the emergence of  various chronic 
diseases and reducing capacity (Pai, 2011; Perissinot-
to et al., 2002). Obesity is one of  the most occurent 
public health problems which can be effectively 
prevented (Milanovic et al., 2011). Perissinoto et al. 

(2002) found lower BMI values between the ages of  
65−75 than in the period between 75−80, which is 
contrary with our results. The results of  our study 
have confirmed the trend of  incresed obesity among 
elderly people in the last two decades (Misra & Khu-
rana, 2008). Aging is associated with a higher percen-
tage of  body fat and body fat redistribution. Distri-
bution of  lower-body subcutaneous adipose tissue in 
the abdominal and visceral part is the most common 
with the elderly people. The reduction in BMI occurs 
due to the loss of  muscle mass and increase of  fat 
tissue in waist and hips. 

Given that this study has only analyzed BMI pa-
rameter, a clearer picture of  the redistribution of  
body fat is necessary for a future study. In our study, 
decrease in muscle strength of  upper and lower 
extremities with progressive increase in the number 
of  years is noticeable. Decrease in muscle strength 
during the aging process is the result of  significant 
loss of  muscle mass, which may cause the decrease 
in physical activity (Радовановић & Игњатовић, 
2009) but also increase the risk of  falls and injuries 
in older people. Sedentary lifestyle has significant 
impact on muscle mass and increases subcutaneous 
adipose tissue. The results of  this study clearly show 
that men are less physically active with aging proces 
which could be reflected on their muscular strength 
and endurance. Our study has shows statistically si-
gnificant decrease of  aerobic endurance in subjects 
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aged 60−64 and those older than 75. Thus, the re-
duction of  muscle function should be attributed to a 
combination of  factors such as aging and physical 
inactivity (Shephard, 1997; Spirdusso, 1995). This 
could be confirmed by Jozsi, Campbell, Joseph, 
Davey, and Evans (1999), and Toraman et al. (2005) 
who found that appropriate level of  training can 
maintain muscle strength and endurance. Another 
reason for decrease in muscle strength and enduran-
ce is to reduce the number of  muscle fibers during 
the aging process. The results show that approxima-
tely 10% of  muscle fibers are lost during each decade 
after the age of  50 (Lexell, Taylor, & Sjöström, 1988). 
On the other side, the aging process leads to reduc-
tion in activation of  motor units (Радовановић & 
Игњатовић, 2009). 

It could be concluded that there was increase of  
fat tissue, with reduced level of  muscle activity. In 

addition, it could be stated that aging process decre-
ase muscle strength and endurance in elderly people. 
These parameters could lead to a greater risk of  
cardiovascular and respiratory diseases. Thus their 
work ability and physical fitness are many times re-
duced. Negative factors should be eliminated in order 
to prevent obesity and thus the above mentioned 
deseases. Reducing body fat could lead to better 
physical fitness and working capacity. Regular physi-
cal activity and functional fitness could  slow down 
the aging process.
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FIGURE 1
Changes in physical fitness in relation to age.
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