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ABSTRACT

Body composition and physical ability affect the life quality and health
condition of elderly people. The aim of this study was to evaluate and
compare body composition and physical ability of regularly trained and
non-trained elderly women. 22 elderly women in the average age 74 years
were divided into two groups based on their physical activity: twice a week
training and non-training groups. Body weight, body height, blood pressure and waist-hip ratio were measured, and the body composition was
evaluated with a SECA 525 analyser. A handgrip strength test, a “Timed
Up and Go” test, “Five Times Sit to Stand” test were also performed by the
participants. Based on the results of the study, the following conclusions
were made: regularly training women had lower body mass index and
systolic blood pressure than non-trained women in the same age; regularly training women had lower body fat mass and higher total body water,
fat-free mass and muscle mass than non-training women in the same
age; regularly training women had greater hand grip strength than nontraining women in the same age; regularly training women performed
“Five Times Sit to Stand” test and “Timed Up and Go” test faster than
non-training women in the same age.
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INTRODUCTION
By 2050, the largest share of the Estonian population is expected to be 55–69
and the share of those over 65 is 25.4%. Therefore, it is increasingly important to pay attention to the quality of life and health of this age group [13].
Among other factors, the health of the elderly is affected by the body composition. Regardless of gender, fat-free mass decreases with age at the expense
of bone and muscle mass and fat mass increases [12]. The loss of muscle
mass results in a decrease in muscle function, including muscle strength and
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endurance. From the age of 50, muscle mass decreases by 1–2% per year and
muscle strength by 2–3% per year [1]. Due to changes in body composition,
the elderly often remain physically inactive, thereby increasing the risk of
developing chronic diseases such as cardiovascular disease and type 2 diabetes [15]. Studies [5, 4] confirm that only few elderly people consciously
engage in moderate exercise for at least 30 min five or more days a week. In
addition, it has been found that the physical activity of older people comes
primarily from daytime walking, and only 10% of the elderly additionally
engage in weight training twice or more a week [4].
The aim of the study was to evaluate the body composition and physical
ability of regularly trained and non-trained elderly women.
MATERIALS AND METHODS
Subjects

The study (UT Human Research Ethics Committee 282 / T-6, 15.06.2018)
included elderly women aged 65–85 (Table 1). Group I consisted of women
who had been engaged in regular training for 4–5 years and participated in a
gymnastics session twice a week, 60 min once. Group II consisted of women
who did not exercise regularly.
Procedures

Anthropometric measurements, body composition and other health
measures (waist-hip ratio and blood pressure (RR)), and physical fitness
testing were performed in the two groups on the same day before noon. The
day before the physical fitness test, the subjects were asked to leave without
training. Body composition was measured using a bioelectrical resistance
“SECA 525” analyser based on the relationship between body volume and
resistance. To evaluate the strength of the hand grip a Hand-Grip Strength
Test was performed using a “Jamar” hydraulic hand dynamometer (Model
J00105). To evaluate the physical ability of the elderly the “Timed Up and
Go” test and “Five Times Sit to Stand” test were used.
Statistical analysis

Study data were analysed in the SPSS 23 data processing program. Arithmetic
mean and standard deviation (Mean±SD) were computed for all parameters.
All variables were checked for normal distribution using the Shapiro Wilk
test before data analysis. The mean values were compared between study
groups using Student’s t-criterion (independent test t-test), with significance
level p <0.05.
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RESULTS
Body mass index (BMI) and systolic blood pressure values were lower in the
trained elderly group than in the non-trained women (Table 1). There was
no significant difference between the two groups in age, weight, diastolic
blood pressure, and waist-hip ratio.
Table 1. Anthropometric and blood pressure parameters of the subjects (Mean±SD)
Trained

Non-trained

Age (y)

73.67 ± 4.87

75.20 ± 7.33

Height (cm)

162.80 ± 6.31

157.26 ± 5.29*

Body mass (kg)

67.13 ± 9.88

74.15 ± 10.99

BMI (kg/m2)

25.32 ± 3.37

29.88 ± 3.22*

Hip-waist ratio

0.84 ± 0.06

0.83 ± 0.06

Systolic Blood pressure (mmHg)

122.21 ± 6.90

148.20 ± 10.23*

Diastolic blood pressure (mmHg)

81.63 ± 7.31

79.60 ± 8.77

* p<0.05

The body water content of trained and non-trained older women differed
by 4.1%, fat mass 6.3%, fat-free mass 6%, and muscle mass 3.7% respectively
(Table 2). Right handgrip strength was 2 kg higher in trained than in nontrained women (Table 2).
Table 2. Results of body composition and fitness tests of the subjects (Mean±SD)
Trained

Non-tained

Total body water (%)

48.01 ± 3.32

43.92 ± 2.49*

Body fat mass (%)

35.39 ± 4.42

41.69 ± 3.35*

Body fat free mass (%)

64.44 ± 4.59

58.41 ± 3.36*

Body muscle mass (%)

28.77 ± 2.06

25.10 ± 1.59*

Hand grip strength– right hand (kg)

10.69 ± 1.75

8.65 ± 2.63*

Hand grip strength – left hand (kg)

9.19 ± 2.40

8.60 ± 1.22

Timed up and go test (s)

6.62 ± 0.48

8.22 ± 0.66*

Five times sit to stand test (s)

8.49 ± 1.77

9.52 ± 1.60

* (p<0.05).
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The “Timed Up and Go” test was performed 1.6 seconds faster by trained
group. The mean results for left handgrip strength and “Five Time Sit to
Stand” test between the two groups were similar.

DISCUSSION
The BMI values of regularly trained and non-trained elderly women indicate
that the group of non-trained elderly did not fall within the normal range
(Table 1), which according to earlier studies [2,9] is 24–29 kg/m2. High BMI
(over 29 kg/m2), which expresses obesity, significantly increases the risk of
developing cardiovascular disease and is also a contributor to early mortality
[2,7]. In addition to high BMI, the risk factors for cardiovascular disease
include high blood pressure and increased waist-hip ratio. The blood pressure values of the participants in this study were within the normal range,
which according to the literature is 121/83–151/93 mmHg in 60–89-yearolds [18]. The waist-hip ratio is used to express abdominal obesity, and
for women the risk factor is considered to be > 0.8 [10]. In our study, the
mean waist-hip ratio results for both groups were above the threshold. The
higher the waist-hip ratio in older women, the greater the risk of developing
cardiovascular disease and thereby dying [16]. At the same time, researchers
have pointed out that risk thresholds are significantly dependent on age and
gender and that women have a critical ratio> 0.9 [16]. Regularly trained
women had higher lean and muscle mass values and lower fat mass than
non-trained women. The proportion of fat mass in women over 65 could
be in the range of 34–44% and healthy muscle mass is considered to be in
the range of 27–30% [8,11]. In our study, the average fat mass ratio of both
trained and untrained women was within the predetermined healthy range,
but the result for the trained elderly group was close to the lower limit of
normal. Dolan et al. [8] have found that too low fat percentage can negatively affect the health of the elderly and lead to early mortality. However,
women who exercise regularly have a lower percentage of fat throughout
their lives than those who do not exercise regularly [20]. In addition, studies
[15, 22] confirm that regular muscle training, which provides the necessary
muscle mass and strength reduces the risk of falls, plays an important role in
maintaining the good shape and health of the elderly. Muscle mass values of
trained older women remained within normal limits and were higher than
those of non-trained women, which can be considered as a result of regular exercise. The average lean muscle mass percentage of non-trained older
women did not fit within the limits.
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Regular exercise also has a positive effect on body water content. The
percentage of body water was higher in the trained group compared to the
non-trained group. The body water content depends on the age of the person and in women aged 60–89 the normal body water content is considered
to be 44–52% [21]. Often people with a higher percentage of body fat have
a lower water content and people with a low fat content have a higher water
content [17, 19].
Changes in body composition that occur during the aging process
significantly affect the physical performance of the elderly. A result of a hand
grip strength less than 20kg is considered to be the limit of diagnosis for
sarcopenia [6]. In the present study, the hand grip strength of both groups
of the elderly was significantly less than 20kg, and it can be assumed that
despite even regular training, the muscle mass of the trained women has
also decreased. At the same time, the physical abilities of the subjects in both
groups were very good, and the risk of falls were minimal. According to the
literature, women between the ages of 60 and 89 should pass the “Timed Up
and Go” test in 8.1 to 13.6 s. A score of more than 13.6 s is an increased risk
of falls [14]. Similar results were obtained for the “Five Times Sit to Stand”
test in both study groups, within the normal limits. A score is considered to
be good if it is between 8 and 14 s [3].
In conclusion, regularly trained elderly women had lower BMI, systolic
blood pressure, body fat, higher total body water, lean body and muscle mass
and physical ability than non-trained women on the same age.
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