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Abstract
Introduction. If it is to be effective, health training needs to be monitored based on regular and periodic assessment. The 
norms that have been proposed for standardised endurance tests for the 60-plus age group, particularly for women, still require 
evaluation. In light of the above, we have undertaken to design quantitative and qualitative criteria for assessing the level of 
endurance. Such criteria are urgently needed by persons working with this age group. Material and methods. We developed 
a quantitative and qualitative system for evaluating endurance based on Zatsiorky’s model, and we verified it in a group of 90 
women aged over 60 years. We analysed data measured directly during a 2-km walk test. Results. We developed a set of quan-
titative and qualitative criteria for assessing endurance in women aged over 60 years based on the results of a 2-km walk test, 
measured on a scale ranging from 24:18 to 15:52 min:s. Conclusion. The pilot study has proven that a scale based on Zatsiorsky’s 
model can be an effective tool for assessing endurance in women aged over 60 years. We can thus recommend that it be widely 
used in practice. It is important to compare these results with the norms for the group in question and to establish comprehen-
sive norms that could be useful for persons who organise physical activity for older adults.
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Introduction

In order to design an effective training programme, one 
needs to consider both the available research findings and prac-
tical issues to do with the cultural and social factors impacting 
a given group [1-3]. Training programmes should be designed 
based on the following three stages: 1) determining the elements 
of the programme, 2) devising the structure of the programme, 
and 3) monitoring the effectiveness of the programme regularly. 
In the first stage, information is collected regarding pertinent 
theories and methodologies, research findings, as well as the 
experiences of the best trainers in a given country and the solu-
tions applied in training programmes abroad. The second stage 
consists in developing the programme in such a way that it can 
be used by the trainers and that they can give feedback on their 
experience in implementing the programme. It is worth em-
phasising that the programme should comprise both short- and 
long-term goals. The last stage involves continuously evaluating 
the programme and monitoring its effectiveness by implement-
ing it in various groups and environments [4-6].

If a training programme targeted at a particular group is 
to be designed, certain measurements should be made first. In 
the case of training programmes for persons of average health 
with no contraindications to moderate-intensity exercise, pro-
grammes should be developed based on an assessment of aero-
bic capacity, which is indicative of the capacity of the body to 
adapt to long-lasting effort [7]. Other biological and fitness-
related factors are used merely to modify the programme. 
Aerobic capacity needs to be measured under conditions that 
are safe for the participants of physical activity classes; the tests 
which are performed the most often are walk tests (including 
those carried out using treadmills) [8-14], stair-climbing tests 
[15-17], the Eurofit test [18, 19], and the Senior Fitness Test [20, 
21]. The need to measure physical fitness has been underscored 
by persons working in nursing homes, who have stated that its 
measurement should be one of the elements of general health 
assessments [22-27].

The main method used in this study, that is the 2-km walk 
test component of the Eurofit test battery for adults, has been 
verified and validated in several studies involving different 
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groups of subjects [28-34]. Researchers who have used walk-
ing tests have analysed walking velocity, the appropriateness of 
the tests for subjects with particular health conditions, maxi-
mal effort capacity, and the functional state of the subjects [8-
13]. However, there remains a need to continue to examine the 
population of women aged over 60 years and the results of the 
research concerning this group.

We believe that, for this purpose, it is necessary to design 
a scale for assessing the results of the 2-km walk test among 
persons aged over 60, an instrument which is currently unavail-
able. In addressing this gap, we have formulated the following 
research questions:

1) How should an endurance assessment scale be devel-
oped based on Zatsiorsky’s model?

2) Can a scale based on Zatsiorsky’s model be an effective 
tool for assessing endurance in women aged over 60 
years?

In order to create a precise assessment scale, we carried 
out a three-stage research process in a group of 90 women who 
were over 60 years of age. In the first stage of our research, we 
recorded the walking time of the research participants. In the 
second stage, we designed a scale for assessing endurance using 
the walk test based on Zatsiorsky’s mathematical model, which 
was to be verified empirically. In the final stage, the participants 
took part in a 12-week health training programme in Nordic 
walking, and measurements were performed before and after 
the subjects completed the training cycle. The results achieved 
by the participants were interpreted using the scale that had 
been designed, which made it possible to verify it.

The verification we carried out was aimed at adjusting the 
scale in such a way that it could be sensitive to changes in the re-
search participants’ level of endurance, since significant chang-
es are typically not found in older adults who undergo health-
related training, and this may lead to the false conclusion that 
the training was ineffective. In the age group in question, the 
training can be considered effective when a person’s endurance 
level does not deteriorate with time and remains at the initial 
level [35].

Material and methods

Research participants
The study involved 90 women aged 60-78 years who lived 

in the cities of Gdańsk and Sopot in Poland (tab. 1). The sub-
jects were selected to take part in the study based on a medical 
certificate from their family doctor confirming that there were 
contraindications to their participation in the health training 
programme and the blood pressure measured on the day of the 
walk test.

Walk test procedure
The method of measuring endurance used in the study was 

the 2-km walk test. Its original name is the UKK Walk Test. The 
acronym UKK is based on the initials of Urho Kaleva Kekkonen, 
who was the president of Finland in the years 1956-1982. The 
test was designed by Finnish researchers working at the Insti-
tute for Health Promotion [18, 21]. It consists in walking at a 
brisk and steady pace. In this particular study, the test was per-
formed on a running track in a sports hall (18°C) at the Gdansk 
University of Physical Education and Sport in order to exclude 
variables related to weather conditions and the walking surface. 
The participants completed ten 200-m loops, and they made 
turns in such a way that they did not need to slow down. Before 
the test, the participants did a warm-up consisting in perform-
ing dynamic exercise which prepared them for doing brisk walk-
ing. The participants wore sports clothing and shoes. During the 
test, the subjects were encouraged to walk as fast as possible, but 
they were not allowed to run.

Training programme
The research participants took part in outdoor Nordic walk-

ing sessions. The training consisted in continuous walking. The 
overall structure of the training programme was based on sys-
tematic increases in training intensity, expressed as the distance 
covered in each of the training sessions (tab. 2). This distance 
gradually increased from 2 km 210 m to 6 km 10 m. The training 
sessions were attended by 80.52% of the subjects on average.

Design of the scale for assessing endurance in women 
aged 60-78 years
The endurance level of the group of women aged 60-78 

years was assessed qualitatively and quantitatively based on Zat-
siorsky’s model [36]. The scale was developed by normalising 
the variables using the mean and standard deviation.

The analysis included data measured directly during the 
2-km walk test. In accordance with the mathematical model 
for scale design, the distribution of the data was examined first. 
This was done by generating a histogram and testing the data 

Table 2. Structure of the training programme undergone by the participants

Week 1 2 3 4 5 6 7 8 9 10 11 12

Pretest 
T T C C C C C C C C C C

PretestT T C C C C C C C C C C

T T C C C C C C C C C C

Training intensity (%) 30 30 40 40 40 50 50 50 60 60 70 70

*T = Nordic walking technique training; C = continuous Nordic walking.

Table 1. Number of subjects in particular age categories

Age category
All groups

N %
60-65 years 27 30
66-70 years 36 40

71 years and more 27 30
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Table 3. Statistics concerning the results of the 2-km walk test

X Me Min Max SD V% Skewness
Test duration [min:s] 19:02 18:54 15:25 25:25 2:07 11% 0.44

for normality of distribution using the Shapiro-Wilk test. The 
graphic representation of the results confirmed by normality 
testing showed that the data were normally distributed (p = 
0.07). The data tended to be skewed to the right. Many of the 
observations were located in the lowest interval, which made 
it possible to precisely determine the interval of the maximal 
results achieved by the participants. The mean and median were 
found to have similar values (tab. 3). This would indicate that 
the mean represented the average value accurately, and thus one 
of the main requirements for designing a reliable scale was met.

Taking into account the results of the analysis of data distri-
bution discussed above, we used a normalised T scale. The scale 
was based on 100 points, with 50 points indicating the average 
value and a 10-point interval corresponding with one standard 
deviation. The following formula was used when designing the 
T scale:

10 (x – X)
SD

T = 50 +
   (1)

where:
x – measurement result,
X – mean for all the measurement results,
SD – standard deviation for all the measurement results.

Constructed in this way, the scale is proportional: the 
number of points on the scale increases proportionally to the 
increase in the values recorded in the measurement. Values be-
yond the scale range should be considered outliers and should 
be analysed individually; such analyses could lead to the con-
clusion that these values are extreme values or the result of a 
measurement error.

Adjustment of the scale
In addition to the above, in order to make the scale more 

readable and sensitive, we made adjustments based on the anal-
ysis of the results and in particular the spread of the data. We 
introduced the following modifications: we converted the scale 

from a 100-point to a 10-point scale, and the intervals were re-
duced to half of the standard deviation, which made the scale 
more sensitive.

The scale was constructed as follows: the mean score (X) 
was the middle point of the scale, the intervals were equal to 
half of the standard deviation (± 0.5 SD), and the results which 
differed from the mean by more than three SDs were considered 
to be due to a measurement error, which is a standard assump-
tion made when constructing such scales.

Based on our previous experience, we decided to reduce the 
intervals proportionally for low results. In walking tests, one 
should also consider the fact that it is rather unlikely that the 
results will increase by more than 2.5 standard deviations. That 
is why we divided the interval between 1 and 1.5 SD proportion-
ally; in our opinion, the results which fall into this part of the 
scale can be seen as indicative of a high level of endurance.

Quantitative and qualitative criteria for assessing 
endurance
So as to prepare the scale for practical use, we developed a 

graphic version of the scale (fig. 1) that can be recommended 
for monitoring the health training process in women aged 60-
78 years. The results achieved by a given person should be clas-
sified according to left-closed and right-open intervals, apart 
from the first point category, where both intervals are open. An 
analogous rule should be followed in qualitative assessment. 
Points 1-3 designate a low level of endurance, points 4-7 indicate 
an average level, and points 8-10 denote a high level.

Results

Verification of the scale for assessing endurance in 
women aged 60-78 years
The empirical verification of the scale in a group of 90 

women who underwent health training confirmed that it had 
been constructed in an appropriate way, which is proven by the 

Low endurance Average endurance High endurance
                    

Number of 
points

1 2 3 4 5 6 7 8 9 10

                   

                    

Intervals 24:18 23:15 22:12 22:08 20:05 17:58 16:55 16:34 16:13 15:52

Figure 1. Assessment scale for the 2-km walk test [min:s]
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percentage distribution of the results and corresponding num-
bers of points. The point categories located in the middle of the 
scale (4 to 7 points) had the highest number of results (55.6% 
in the first test and 52.2% in the second one). It is also worth 
emphasising that the mean quantitative results achieved by the 
participants differed between the pretest (PRE) and posttest 
(POST) (fig. 2). These differences were confirmed to be statisti-
cally significant at p < 0.05.

PRE POST
4,2

4,4

4,6

4,8

5,0

5,2

5,4

5,6

5,8

A
ss
es
sm

en
t o
n 
qu
an
tit
at
iv
e 
 sc
al
e

 Mean 
 Mean ± SE
 Mean ± 1.96*SE

p = 0.00

*SE = standard error.

Figure 2. Changes in the quantitative scale: the results obtained for the 
older adult women (n = 90) before and after the 12-week training cycle

The scale presented in the current paper is a sensitive in-
strument for assessing the level of endurance in women aged 
60-78 years, since it reflects the normal distribution of scores in 
the population. The scale can be used to identify extreme and 
outlying results.

When we analysed the distribution of the results on the 
qualitative scale consisting of three categories (a low, average, 
and high level of endurance), we found that the measurement 
results were distributed in a uniform way. Based on the results of 
the 2-km walk test, more than 50% of the women were classified 
as persons with an average level of endurance. The fact that per-
sons with an average level of endurance were the most numer-
ous means that the scale reflects the situation in the population 
of women aged 60-78 years.

Discussion

The current study has focused on the qualitative and quan-
titative assessment of endurance, based on the results of the 
UKK 2-km walk test.

A study which is comparable in scope was conducted in Ja-
pan [37]. In that study, a 12-minute walking test was used, and 
the mean distance covered was recorded; this distance was 1,142 
m (±77) in the pretest and 1,266 m (±89) in the posttest. The 
confidence interval of the change in the results was defined as 
92.5 m to 154.4 m, that is an average of 123 m. The results ob-
tained in our study which are presented in this article can thus 
be seen as corresponding with the literature on the subject and 
reproducible in other measurement conditions.

Currently, the trend that can be observed in research con-
cerning endurance in older adults is that short endurance tests 
are being conducted. The test that is most commonly mentioned 
in the literature is the 6-minute walk test (the corridor walk 
test). This test has several unquestionable advantages. It is short 
and easy to perform; moreover, reliable scales which have been 
described in detail are available to those who decide to apply it. 
In addition, it is safe and adequate for persons with a low level 
of physical activity, including those living in nursing homes, or 
persons who have had a cardiac episode. Notwithstanding the 
many advantages of this test, we would like to emphasise that 
further research is needed to design reliable tests for measuring 
specific endurance. This study has proven that the 2-km walk 
test can be useful, in particular for the age group in question.

According to the findings of research previously conducted 
by ourselves and by other authors, despite a high level of inter-
est in taking part in regular physical activity classes on enrol-
ment, after this initial period of enthusiasm, as many as 50% of 
older adult women discontinue training. This tendency is not 
related to the women’s health issues or the excessive intensity 
of the training, but to the habits these women have acquired in 
their youth, when they did not develop the habit of perform-
ing regular physical activity. For this reason, the participants 
of such experiments tend to be women who have practised 
competitive or recreational sports in the past, as well as those 
who have been professionally and/or socially active their entire 
lives. It is thus worth emphasising that the results presented in 
the current article most likely do not accurately reflect the re-
sults that would be recorded for the average woman aged 60-78 
years, since, based on the literature, only 7% of women this age 
deliberately took part in physical activity in their youth [38], 
whereas this figure was as high as 51.1% in the group of subjects 
in this study.

With the current demographic situation, the assessment 
of endurance performed in this study would apply to our fu-
ture society, considering the fact that efforts are being made to 
increase the participation of persons of all ages in systematic 
physical activity over the entire course of their lives. To sum 
up, our findings are representative of a group which can be re-
garded as an elite among women aged 60-78 years in the cur-
rent population.

Appropriately designed scales for the assessment of the 
level of physical fitness make it possible to assess several aspects 
of the health of older adults [39]. Some examples include bone 
mineral density, medicine use, or the proper functioning of the 
respiratory system [40-42]. Moreover, methods of functional 
capacity assessment can be used in medical practice [43].

Conclusion

Although there is a large body of research assessing the 
level of physical activity, the scales which are most commonly 
designed are often based on questionnaires [44, 45], despite the 
fact that physical fitness tests are considered to be more effec-
tive in assessing health parameters than questionnaires [46, 47]. 
Physical fitness tests are most often performed among persons 
living in nursing homes. In this article we have proposed a scale 
for assessing the endurance and physical capacity of women us-
ing a fitness test, which has been verified on women who live 
independently.
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