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Abstract 
General fitness establishes the quality of life, but it often decreases with age. Therefore, it becomes vital to find out a method of 
evaluationof individual fitness level and to design a targeted exercise programme.  Assessment tools used hitherto, i.e. the Katz in-
dex, the Lawton scale, the Barthel index or the Eurofit tests for adults conducted using cycloergometer, have not met the expectations 
of researchers and practitioners. Physical fitness parameters such as strentgth, flexibility, coordination and endurance cannot be 
determined using these tools.   They do not specify fitness parameters like strength and muscular endurance, mobility, dexterity, 
speed, body balance, motor coordination, reaction time, flexibility…. All these parameters can be measured by the Fullerton Func-
tional Fitness Test, invented by Roberta E. Rikli and C. Jessie Jones in the Lifespan Wellness Clinic at California State University in 
Fullerton. It uses 6 items to assess these parameters. Because of limitations resulting from age and coexisting diseases, it is required 
that some easy and safe motor patterns are used that should be based on everyday-day activities. It is safe for the adults, requires 
minimal equipment and can measure small unit changes. It is suitable even for patients with cardiovascular disease.  If performed 
both before and after an individualized training, it enables identification of a problem, providing a targeted intervention programme 
and evaluation of its effects. 
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Streszczenie 
Wiek niesie ze sobą często ograniczenia sprawności fizycznej, a ponieważ jest to podstawowy czynnik warunkujący jakość życia, 
coraz więcej uwagi poświęca się temu zagadnieniu. W związku z tym pojawia się problem metod oceny sprawności, które jednocze-
śnie umożliwią programowanie treningów usprawniających oraz ocenę ich efektów. Stosowane do tej pory narzędzia pomiarowe 
takie jak między innymi skale Katza, Lawtona, Barthela, testy Eurofit dla dorosłych, nie spełniają oczekiwań badaczy i praktyków. 
Za ich pomocą nie można określić parametrów sprawności fizycznej, takich jak siła, elastyczność, koordynacja czy wytrzymałość. 
Badania w tym kierunku doprowadziły do opracowania w Stanach Zjednoczonych Testu Fullerton. Za pomocą 6 prób pozwala on 
ocenić wspomniane wyżej parametry. Jest to test bezpieczny, niewymagający specjalistycznego sprzętu, a co istotne, może być sto-
sowany u osób starszych, w tym także poddawanych rehabilitacji. Test daje możliwość oceny nie tylko parametrów związanych z 
wydolnością sercowo-naczyniową organizmu, ale również ocenę sprawności ogólnej. Jego zastosowanie pozwala na zaplanowanie 
procesu usprawniania oraz ocenę jego przebiegu i efekt. 
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Introduction 
 
Age, as a non-modifiable risk factor, is associated with degenerative changes leading to increased multi-morbidity. 
Physical activity is one of the basic elements of primary and secondary prevention.  

Because of the increasing length of life, more and more attention is drawn to the resulting sequels. Quality of 
life is an important problem that is indirectly dependent on the life style.  

It is estimated that the percentage of persons older than 65 years in the American society will increase from 
12% by the end of the 20th century to 20% by the end of the year 2030. Proportions within this group will also change. 
Percentage of people older than 75 years will increase from 39% to 50% in 2030, and the population of the oldest peo-
ple, aged 85 years and older, will rise even 7-fold as compared to the year 19201.  

In Poland, it is estimated that in 2020, every fifth person will cross this threshold, which will result in the fact 
that the population of the elderly will constitute 20% of the total population also in our country2.  
 
 
The problem of physical fitness evaluation in the elderly 
 
Considering current trend of population changes, preparation of fitness tests for the elderly persons was initiated3. Their 
aim is to help in the assessment of motor abilities of the examined person and to determine parameters of quality of life 
at a given phase. Therefore, researchers focus on other elements than previously used to assess fitness status of young 
and healthy persons. It is primarily associated with a specific physical and mental status of the elderly. These persons 
have a poor motor fitness, and additionally, there are contraindications for performance of certain activities in those 
persons and there are also limitations resulting from worsening of organism's functioning, as well as degenerative 
changes are very frequently present. To study this group of patients, various scales are applied that primarily aim at the 
assessment of the degree of independent living. These tools take into account such factors as: maintenance of balance, 
motor coordination, dexterity, speed and reaction time, by taking the advantage of basic daily-life activities for this 
purpose. The Katz index (ADL)4, the Lawton scale (IADL)4, and the Barthel index5, and the Tinetti scale6 are most 
frequently used. Their use enables assessment of fitness/unfitness based on observation of activities that can be per-
formed by the examined person either independently, or only with assistance, or cannot be performed at all. Obstacle 
tracks, constructed for own purposes of rehabilitation centres to evaluate inpatient's capabilities of maintenance of static 
and dynamic balance, and to perform the simplest motor tasks such as opening the door or rising from a chair, are also 
used. These scales are, however, helpful in the planning of nursing care rather than in rehabilitation. By using these 
scales, it is difficult to determine motor fitness and endurance of an elderly person, or to plan and monitor the process of 
rehabilitation.  

More detailed data pertaining to physical effort tolerance can be obtained based on the exercise test conducted 
using a cycloergometer or a treadmill7. Unfortunately, these tests require appropriate facility and devices. Moreover, the 
tests provide an insight mainly into the aspect of physical endurance but do not take into account other features of fit-
ness such as nimbleness, flexibility, muscle strength, motor coordination etc. They do not answer the key question: How 
does the examined person cope with daily-life tasks? 

The need of evaluation of the above mentioned elements has become a motive for elaboration of various tests 
of physical fitness, including also those dedicated to the population of elderly persons. Their use should allow determi-
nation of the level of motor agility, programming of appropriate exercises and determination of the magnitude of the 
applied workload, as well as monitoring of rehabilitation progress. Furthermore, conduction of such tests should pro-
vide knowledge on participants' independence and quality of life. 
 
 
The Fullerton Functional Fitness Test 
 
In the recent years, the Functional Fitness Test was published that had been designed by the physiotherapists: Roberta 
Rikli and Jessie Jones in Lifespan Welness Clinic at California State University in Fullerton. Because of the town, 
where the institute is located, the test is commonly called the Fullerton Test8-14.  
 Based on the studies conducted by the authors, normal values for the population of healthy elderly persons in 
the United States were determined. Seven thousand one hundred eighty three persons aged 60 to 94 years participated in 
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these studies8. Unfortunately, normative data for the elderly population in European countries have not been determined 
so far. 
 The Fullerton test comprises 6 trials that enable an indirect assessment of the upper and lower body strength, 
aerobic endurance, motor coordination, and balance.  
 Prior to commencing the test, the examined person should be instructed to perform the tasks as good as possi-
ble. Appropriate safety should be secured by proper positioning of the devices used during the testing procedure. Before 
the tests are started, a five- to ten-minute warm-up should be conducted as well as general stretching exercises per-
formed. Prior to the commencement of and after the termination of the trials, arterial blood pressure and heart rate 
should be measured.  
 Performance of particular parts of the test should be preceded by a demonstration and the examined person 
should preliminarily check his ability to perform particular tests in order to get familiar with their proper course.  
 Contraindications for the performance of the test include: participant's bad general feeling, chest pain (discom-
fort), unstable angina pectoris, uncontrolled arterial blood pressure exceeding 160/100 mmHg; in case of abnormalities 
found during physical examination of the patient, a physician recommends not to perform the test. 
 
 
Modification of the test 
 
Origin of the test is associated with some technical problems. In particular, they refer to the originally used measure and 
weight units. The authors of the test use such units as: pounds, feet, and yards that do not have identical equivalents in 
the European countries. Thus, using this test in Poland, an adaptation of the test was applied enabling its performance 
using commonly available tools differing in their weight from the original tools. 
 The principal modification is associated with the original recommendations pertaining to the weight of the 
handles. In the original version, the handle weight was 5 pounds (that is 2.27 kg) for women and 8 pounds (that is 3.63 
kg) for men. As there are no handles of this weight available on the market, 2-kilogram handles for women and 3.5 kg 
handles for men may be used. The second, unremarkable modification refers to the course and track of the motion in the 
6-minute walking trial15-17 and resulted from the indoor facility conditions. The walk was conducted on a rectangle 
measuring 25 metres on 2.5 metres with preserved 90º turn around a pole during the change of movement direction. 
 
 
Course and performance of the test 
 
The sequence of trials performance is strictly determined. The test begins with a task of forearm flexion – the arm curl, 
subsequently – the "back scratch", rising from a chair, the "chair sit and reach", the "8 feet" trial, and the last, 6-minute 
walk trial are performed. In some cases, associated with participant's motor abilities, the 6-minute walk is replaced with 
a 2-minute "step-in-place". 
 The arm curl – indirectly assessing the upper body strength. The participant is sitting on the edge of a stabile 
chair, with seat height of 44 cm (originally 43.18 cm). The back is outstretched, the feet resting flat on the ground. A 
handle weighing 2 kg for women or 3.5 kg for men is held in the dominant hand. The arm is directed downwards, along 
the chair, perpendicularly to the floor. Participant's task is, at a command given by the testing person, to rotate the hand 
upwards while simultaneously flexing the extremity in the elbow (flexion with supination), and subsequently to extend 
the extremity to its baseline position. The testing person is sitting or kneeling aside on the dominant side of the exam-
ined person holding his fingers at a half length of the participant's biceps in order to stabilise the arm and prevent arm 
flexion. If necessary, the examiner may also place his second hand behind the elbow of the examined person to ensure 
that the participant performs full extension. Total number of correctly performed forearm flexions within 30 seconds 
constitutes the result of the trial (Picture 1). 
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Picture 1 
Arm Curl 
 
 

Lower body strength trial involves standing up from the chair and sitting down on the chair of a 
44-cm height (originally 43,18 cm). The trial is initiated by sitting on the chair, the feet resting on the floor, 
the hands crossed at wrists and held on the chest (Picture 2). At a command given by the examiner, the par-
ticipant should perform possibly greatest number of standing-up cycles within 30 seconds. In case the time is 
up while the examined person has already assumed the standing position, the stand-up is considered com-
plete and incorporated into the score. Number of performed cycles constitutes the test result. 
 

 
 
Picture 2 
30-second Chair Stand 
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Upper body flexibility trial – the "back scratch" is performed in the standing position. The dominant hand is placed 
over the ipsilateral shoulder with the fingers outstretched downwards as far as possible. The other hand is places behind 
the back with the palm directed to the outside and the fingers outstretched upwards to try to hold on to the fingers of the 
other hand (Picture 3). The testing person instructs the participant, how to position the hands so that the middle fingers 
are possibly close. Catching or pulling participant's fingers is not allowed. A 30-cm ruler is used for the test. The dis-
tance measured between the middle fingers of the hands is the result of the trial. If the fingers overlap, the value is posi-
tive – "+", if otherwise, it is negative – "-". The results is reported with an accuracy of 0.5 cm. 
 

 
 
Picture 3 
Back Scratch 
 
 
 Lower body flexibility trial – the "chair sit", determining primarily the elasticity of popliteal tendons. The 
participant is sitting on the edge of the chair. One leg is resting with the whole foot on the ground. The second, domi-
nant, is outstretched, resting with the heel on the ground, the foot flexed at a right angle. The trial involves flexion for-
ward maintaining the vertebral spine as straight as possible with the head positioned along the vertebral axis. The arms 
are outstretched forward and the hands placed on each other (the middle fingers at the dame height). The examined 
person is trying to touch the toes with the fingers (Picture 4). The reach of the flexion should be maintained for 2 sec-
onds. During the test, rapid, powerful movements should be avoided and the pain threshold should not b exceeded. The 
distance measured between the middle finger and the first toe is the result of the trial. A positive value – "+" indicates 
that the fingers crossed the toe line, a negative – "-" value indicates that the fingers did not cross the toe line. The value 
is given with an accuracy of 0.5 cm. 
 

 
 
Picture 4 
Chair Sit-and-Reach 
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 Complex coordination trial – "8 feet" – the agility/dynamic balance. This trial serves to determine the agility 
and dynamic balance in association with participant's balance. The test is initiated in the sitting position on the chair. 
The hands are resting on the knees and the feet are resting flat on the ground. At examiner's command, the participant 
rises possibly quickly from the chair (push-off is allowed) and covers a distance measured from the edge of the chair to 
the pole and returns to the sitting position (2.44 m from the pole) as fast as possible. The distance to be covered should 
be free of obstacles, including the space beyond the cone / pole allowing performance of the turn. The movement track 
of this trial is presented in the Figure 1. During this trial, special caution should be exercised, whether the examined 
person properly controls his balance and the person should be helped if needed. The time is measured from giving the 
command, regardless of whether the participant reacted immediately following the command, to the complete return to 
the sitting position. The time needed to perform the task measured with 1/10-second accuracy constitutes the test result. 
The 6-minute walk trial is conducted when the examined person had had a rest. It describes, indirectly, the level of 
aerobic endurance and involves determination of a possibly long distance covered by the patient possibly fast within 6 
minutes. The walking track is demarcated by poles and is also drawn on the ground (Figure 2). It has a form of rectan-
gle circumference measuring 45 m on 4.5 m. The walk may be paused for a moment and resumed when the participant 
has to have a rest. It should be terminated in case the examined person reports dizziness, nausea, excessive fatigue, pain, 
or if the examiner notices other alarming symptoms. 

The person conducting the trial informs the participant about the passing time after the third and the fourth 
minute, and every 10 seconds during the last minute, while simultaneously encouraging the examined person to con-
tinue the walk. Following termination of the main phase of the trial, the patient should continue to walk for approxi-
mately one minute, yet at a lower speed. 
 

 
 
Figure 1 
8-Foot Up-and-Go 

 
 
 
 
 
 
 
 
 
 
 
Figure 2 
6-Minute Walk 
 
 

2,44 m 1,22 m 

45 m

4,5 m
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The 2-minute walk-in-place trial,  named by the authors "step-in-place", is performed instead of the previously de-
scribed 6-minute walking trial in case of persons, who use orthopaedic devices during walking, as well as in case of 
persons with difficulties associated with maintenance of balance. The trial involves elevating the knees up to the level 
determined as a half of the distance between the patella and the iliac crest. This point should be marked in such a way 
that it is well visible. The participant's task involves alternating elevation of the legs, beginning with the right so that the 
knees reach the demarcated height (Picture 5). The examined person may lean onto a wall or other stabile supports. This 
allows persons requiring orthopaedic aids while walking to perform the test. The examiner counts elevation of only the 
right lower limb, informs the participant about the passing time at the end of the first minute and 30 seconds before the 
time is up. The trial may be paused if the participant needs a rest, and be continued if two minutes have not passed. The 
number of correctly performed leg elevations is the measure of this test. 
 

 
 
Picture 5 
2-Minute Step-in-Place 
 
 
 
Advantages and limitations of the Fullerton Test 
 
Application of the test allows the assessment of physical fitness level considered as a group of features. It enables accu-
rate analysis of the components and thus allows appropriate planning of trainings and monitoring of the effects. Evaula-
tion of simple motor tasks used in the test is fast an easy to interpret, which allows easy presentation of the tasks and 
results to the patient, which is a very important part of rehabilitation, as the cooperation and awareness of positive 
changes constitute one of the principal factors motivating for further work.  
 Studies conducted with use of complex coordination trial demonstrated its significant usefulness in the assess-
ment of the risk of falls18,19. The 6-minute walk trial allows an approximate determination of physical effort aerobic 
endurance and can be considered an appropriate measurement tool17,20.  
 The test is safe for the elderly, both those poorly and very active. By using simple, uncomplicated motor pat-
terns derived from every-day activity, it enables an indirect determination of parameters of physical fitness such as: 
upper and lower body strength and flexibility, endurance and motor coordination associated with reaction speed. it is 
easy to perform, not requiring sophisticated devices or a separate room.  

Although the test is designed so that everybody, who is able to "independently" move, can perform it, there 
are, however, certain limitations of its use. It might not be used in its complete form in patients with severe damage to 
the locomotor system and severe balance disturbances, in whom safety reasons prevent the performance of trials requir-
ing locomotion (e.g. the complex coordination trial, the 6-minute walk trial). Moreover, for some participants, a six-
minute walk bears a high risk; this pertains primarily to patients with severe coronary artery disease and physical effort-
associated life-threatening heart dysrrhythmias, or with unstable arterial blood pressure.  
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In Poland, the test was applied as a pilot study to evaluate female patients of a cardiac rehabilitation ward. It 
was well tolerated21. 
It seems beneficial to introduce the test to every-day schedule in rehabilitation and welfare care centres, and in the 
planned and organised rehabilitation of groups of elderly persons. The test anables planning, conducting and monitoring 
of effects of the applied motor activity.  

Determination of the normative data for the population of healthy elderly people in Poland is an important 
task. This would contribute to a more efficacious and more reliable application of the Fullerton test in our country.  
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