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Abstract. Regular physical activity of older people leads them to more independent life and
reduces risk of illness and mortality from various chronic diseases. There are tests for muscular
strength, flexibility, acrobic endurance, balance, body mass index, but for the older people is more
interesting to know how they are able to do their daily life activities. Physical impairment leads to
functional limitation (restriction in physical behaviors such as walking, standing up, stair
climbing) which can lead to disability. The batteries contain various types of tests, ranging from
basic motor skills to specific day-to-day tasks, depending on the physical activity field to be tested.
The purpose of this review is to compare differences in the functional fitness assessing batteries
of older adults to determine if they are common to use for physiotherapists and to help them in
process of choosing.
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1. Introduction

Physical fitness has traditionally been associated with the more active young through to the
middle-aged population. However, functional fitness is most critical for those in their senior years.
It is important for older adults to have adequate strength, flexibility, and endurance to accomplish
everyday tasks. Assessing these components of fitness can detect weaknesses which can be treated
before causing serious functional limitations [1]. Identifying the key physiological attributes
associated with functional mobility is important in developing physical assessments and in
planning exercise prevention/rehabilitation programs. Based on a literature review and feedback
by expert judges, the following were identified as being key physiological parameters related to
functional mobility in older adults: muscular strength, aerobic endurance, flexibility,
agility/dynamic balance, body mass index [2]. All physical activity assessment methods have their
own advantages and disadvantages: criterion methods accurately measure physical activity, but
they are expensive and unsuitable for large-scale studies; objective methods are far more likely to
provide reliable assessments, but may not assess all parameters of physical activity; subjective
methods are cheap and acceptable to both researchers and individuals, however they may be valid
for ranking individual‘s behavior whereas their absolute validity to quantify physical activity is
limited [3]. A key issue in clinical geriatrics and in aging studies is the assessment of physical
functioning. In recent years, various physical activity batteries have been developed and used in
the elderly population in which people are asked to perform several tasks and are measured using
different criteria [4]. Neuropsychological Assessment Battery for memory measures and daily
living tests may have clinical utility in detecting informant-rated functional impairment in
dementia [5]. The new is that computerized tests minimize floor and ceiling effects by properly
adjusting the level of difficulty to the cognitive abilities of the participant. These tests can also
record accuracy and speed of response with a level of precision not possible in paper-and-pencil
assessments. Therefore, computerized testing emerging as an attractive option compared to
traditional instruments [6]. The purpose of this review is to compare differences in the functional
fitness assessing batteries of older adults to determine if they are common to use for
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physiotherapists and to help them in process of choosing.
2. Fitness assessing batteries

Fitness in the elderly is assessed using three types of batteries:

— Health related batteries (A).

— Daily life activities assessing batteries (B).

— Comprehensive batteries (C).

Functional fitness is defined as having the physical capacity without excessive fatigue to
perform normal daily activities safely and independently. As we age, we want to have the strength,
endurance, flexibility, and mobility to remain active and independent so that we can take care of
our own personal and household needs; do our own shopping; or participate in active social,
recreational, and sport activities, if that is our choice [2]. Usually, functional fitness is tested using
batteries that include a mix of health and performance monitoring, including aerobic ability
measures, muscle strength and endurance, body weight and structure, flexibility, balance, and
coordination [7]. The concept of health-related physical fitness was first introduced by what is
known as the Toronto model on physical activity, fitness, and health (Fig. 1). According to this
model, habitual physical activity can influence the physical fitness level, which can, in turn,
modify the level of physical activity. The model also specifies that fitness is related to health in a
reciprocal manner [8].
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Fig. 1. The theoretical model of the relationships among habitual physical activity,
health-related fitness, and health status (Bouchard and Shephard 1994)

2.1. American alliance for health, physical education, recreation and dance (A)

One of the first attempts to create a particular battery for assessing the physical fitness of the
elderly was carried out by the American Alliance for Health, Physical Education, Recreation and
Dance (AAHPERD). The AAHPERD Physical Fitness Task Force was formed to develop an
effective and appropriate health status test for older adults [9]. These are the test components:
Ponderal Index — a height-weight ratio which serves as an index of body composition; Sit and
Reach Test— measuring flexibility of the trunk/leg; Agility Test — testing agility/dynamic
balance, rising from a chair and maneuvering around cones; Soda Pop Test — an arm and hand
coordination test, in which you turn six soda pop cans over in a specified order, one at a time, as
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quickly as possible; Arm Curl Test— a seated biceps curl test which measures muscular
strength/endurance of the upper body; 880 yard walk — test of aerobic endurance, walk the distance
as quickly as possible.

This battery was examined several times for reliability and validity tests and once the relevant
normative criteria have been identified. It has become one of the most common batteries and one
of the most useful tools for databases. Some deficiencies were found: the absence of some lower
body muscle function tests or the fact that some of the exercises (flexibility and aerobic endurance)
can be challenging for many elderly people to perform, as well as the confirmation of a learning
effect. In addition, it should be noted that the protocol should be modified in two of the exercises
(coordination and strength) to improve its reproducibility. Only the leaning impact must be
controlled, particularly with regard to the exercises of agility, flexibility, and coordination. The
AAHPERD is a battery that can be easily managed due to its low cost and minimal requirements
for space and equipment. This instrument is very useful to evaluate physical parameters associated
with daily activities [4].

2.2. Short physical performance battery (A)

The Short Physical Performance Battery (known as SPPB or Nacional Institute on Aging
battery) is an increasingly common test used to measure lower-extremity performance in older
adults. SPPB was developed in the 1980s. The creation goal was to make battery for performing
in any home by a single person. It includes a strength, balance, and mobility component. The
SPPB involves timing performance on the following items: five chair stands (no arms), 8-ft walk
test, and three hierarchical balance tests (side-by-side stance, modified tandem stance, or tandem
stance) [10]. Its performance —10-15 min. The SPPB battery predicts mobility disability and
activities of daily living disability independently, mainly through the assessment of strength,
balance, and gait speed [11]. A short physical performance battery assessing lower extremity
function shows correlation with self-reported impairment and mortality prediction and admission
to the nursing home. Some researchers have included a level of 0 (performance level between 0
and 5) which refers to people who are unable to perform the exercises, those individuals who are
unable to walk, or those situations where it is obvious that there is a risk of injury if the candidates
take the test [12]. Test-retest reliability of data obtained with the SPPB is good, with intraclass
correlation coefficients for measurements taken 1 week apart ranging from 0.88 to 0.92 [13]. The
SPPB has been shown to be a strong predictor of decline in physical function in older adults [11].

2.3. The Groningen fitness test for the elderly (A)

The Groningen fitness test for the elderly (GFE) was developed as a simple method to measure
components of motor fitness in groups of self-reliant adults over age 55 in field circumstances
such as a sport center, gymnasium, or community center. GFE is a motor fitness evaluation tool
for investigation of interrelationships between motor fitness, physical activity, health, and daily
functioning [14]. This battery contains manual dexterity and reaction time checks, which are
described as important physical aptitude characteristics. Those checks were combined with a
questionnaire for personal wellbeing self-assessment [4]. The reliability, inter-rater, intra-rater,
and internal consistency of the GFE has been demonstrated. So, it showed that GFE is a valuable
measurement device for basic motor abilities such as strength, endurance, and coordination. It
should be noted that the circumduction test lacks objectivity, that it has been suggested to include
adequate heating before the sit and reach test, and that some prior training before the block transfer
exercise would be advisable to prevent the learning impact. The endurance exercise (walking test)
may not be very rigorous, considering that some people can complete it without achieving the full
level of effort. GFE is used to assess the fitness level of sedentary populations and individuals
affected by various diseases. Its performance for each test takes 4 min and the endurance test
15 min. Its items are easy to handle and easy to carry, but requires specific equipment, so it may
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not be easy to perform in all situations [14].
2.4. Activities of daily living (B)

The degree to which a person can live independently largely depends on his or her ability to
perform daily functional tasks known as ADLs. ADLs are the tasks defining the daily functional
skills of an individual: basic (self-dressing, hygiene, etc.) and instrumental (household, shopping,
etc.) [15]. ADL studies concentrate on reproducing complex, real-life activities instead of basic
physiological capabilities. These measures are closer to the concept of disability (defining physical
disability “as the inability to carry out independently specific roles, or activities within a given
environment) than more basic skills testing [16].

2.5. Performance oriented mobility assessment (B)

The Tinetti Performance Oriented Mobility Assessment (POMA) is one of the earliest and
most widely used batteries designed to assess balance, gait, and fall risk in older adults. It includes
an evaluation of balance under perturbed conditions (such as while rising from a chair, after a
nudge, with eyes closed, and while turning), as well as an evaluation of gait characteristics
(including gait initiation, step height, length, continuity and symmetry, trunk sway, and path
deviation). A score less than 19 out of 28 has a sensitivity of 68 % and a specificity of 88 % for
predicting an individual who will have two or more falls [17]. The test takes about 10 to 15 minutes
to administer, and the interrater reliability of this test is good.

2.6. Senior fitness test (B)

Rikli and Jones developed the Senior Fitness Test (SFT) to assess the functional fitness of
older adults aged over 60 years. The SFT is a set of six tests that are economical, comprehensive,
and easy to administer and include measures of lower-body strength (30-second chair stand),
upper-body strength (30 second arm curl), aerobic endurance (2-minute step-in-place),
lower-body flexibility (sit-and-reach), upper-body flexibility (back scratch), and agility/ dynamic
balance (8-foot up-and-go). Rikli and Jones (1999a) developed the SFT to evaluate and monitor
the physical fitness of older adults with the goal of identifying and treating limitations in functional
fitness. As defined by Rikli and Jones (2001), “functional fitness is having the physical capacity
to perform normal everyday activities safely and independently without undue fatigue” [16]. The
Senior Fitness Test is tested for reliability, with an intra-class correlation coefficient (ICC) ranging
from 0.8 to 0.98 on the different items. Validity of the different items was tested when there were
“gold standards” [18].

2.7. The functional independence measure (C)

The FIM instrument was developed as part of the Uniform Data System for Medical
Rehabilitation at the U.S. — shows the extent of the condition of the patient and how much nursing
he needs. Periodic reassessment will monitor patient quality changes over time while presenting
data to determine the outcomes of rehabilitation. The task force created a seven-level scale for
performance measurement and selected items that assessed self-care, sphincter control, transfers,
locomotion, communication, and social cognition. Each level marks major behavioral gradation
from dependence to independence. This scale rates patients performance of an activity based on
their need for assistance from another person. FIM shows the time and effort that another person
must expend to serve the dependent needs of the disabled patient so that the patient can achieve
and maintain a certain quality of life. The FIM tool is a disability aid, not an impairment. This
battery does not have to show what the patient thought to be able to do or might be able to do
under different conditions. In the initial development stages, the FIM instrument was found to
have high face and content validity as judged by both clinicians and a panel of experts. The FIM
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instrument was highly correlated with other measures of disability in the patient groups studied,
thus indicating that the FIM instrument has good concurrent validity with other measures of
disability. The FIM instrument was highly reliable across the rating clinicians. The total FIM
rating intraclass correlation coefficients is 0.96 [19].

Very important aspect for authors was how to administer batteries easy and score and have
minimal requirements with respect to equipment, time, space, and training. Looking to these
aspects we made table and we also added batteries creation dates and duration to perform them
(Table 1). It is always important for physiotherapists to know these aspects after choosing testing
batteries.

Table 1. The years of creation, time for performance, easily administered of fitness assessing batteries

Fitness assessing batteries | Year of creation | Time in minutes | Easily administered

AAHPERD 1990 20 +

SPPB 1980 10 +

GFE 1990 30-40 -

ADL 1950 individual —

POMA 1986 10-15 +

SFT 1999 30-40 +

FIM 1987 15-20 -

3. Conclusions

Most functional measures have limitations. First a patient’s performance is examined under a
limited set of environmental conditions; thus, it may not always predict actual performance in
more complex environments. In addition, most functional tests provide little insight into the
quality of movement used to accomplish the task and provide no way to identify specific neuronal
or musculoskeletal subsystems within the body responsible for a decline in performance.

For many authors it was important that test items be reliable (intra-class correlation coefficient
for all previously mentioned batteries includes 0,80-0,99 limits) and valid; be sensitive enough to
detect expected changes in performance due to aging or to exercise intervention; be able to assess
a wide range of performance levels, from borderline frail to highly fit; be easy to administer and
score and have minimal requirements with respect to equipment, time, space, and training; be
socially acceptable and motivating to older people.

Batteries assessing functional fitness of older people on all previous lists can be easily
performed by physiotherapists. Even some tests can be done by home conditions.
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