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Physical Fitness and
Employee Absenteeism

MEASUREMENT CONSIDERATIONS FOR

PROGRAMS

surement issues that need to be congsidered by the
occupational health nurse when designing and
evaluating worksite physical fitness programs that have
as an intended program outcome the reduction of
employee absenteeism. We will also offer suggestions on

rr he purpose of this article is to discuss the mea-
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the design and analysis methods that may be used in eval-
uating such programs.

In actuality, when a physical fitness program is
ongoing, the occupational health nurse can use periodic
outcome information about the prograim to tailor and
adjust it so that program goals, €.g., improved physical
fitness and reduced absenteeism, will more likely be met.
When program measures are good—accurate, precise,
and specific—there is an increased likelihood of observ-
ing the truth; thatis, to validly conclude that a program is
working when it really is and that a program is not work-
ing when it really is not (Conrad, 1994). Even the seem-
ingly unwanted news that a program is not working can
be used to turn the program around so that it becomes
successful. Having available valid program outcome
information based on sound measures is increasingly
critical in today’s work environment, where the competi-
tion for scarce resources demands that the occupational
health nurse make informed program decisions.

BACKGROUND

For young children, physical activity is typically
considered a form of play; however, by adulthood, most
individuals give up a physically active lifestyle for a more
sedentary one. For instance, only about 22% of adults
engage in at least 30 minutes of activity five or more
times per week (U.S. Department of Health and Human
Services, 1991). However, staying physically active is
good for one’s health.
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Figure 1. The connection between a physical fitness pro-
gram and employee absenteeism.
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Considerable evidence exists to suggest the positive
effects of engagement in physical activity. Physical activ-
ity is associated with many health benefits, including
improved cardiovascular and physical fitness, weight
control, normalization of carbohydrate metabolism, psy-
chological benefits, and improved quality of life in per-
sons with chronic diseases (Bouchard, 1990; Fletcher,
1992; Gebhardt, 1990; International Society of Sport
Psychology, 1992; Powell, 1989). Worksite research
reveals that physically fit workers incur fewer injuries,
have better morale and productivity, and report fewer
absences than less physically fit workers (Hilyer, 1991;
Leutzinger, 1991; Lynch, 1990; Rosenfeld, 1992).

Worksite physical fitness programs offer the oppor-
tunity to increase the level of physical fitness of workers.
In fact, in listing health objectives for the nation, the doc-
ument Healthy People 2000 (U.S. Department of Health
and Human Services, 1991) singles out, as one worksite
objective, the increase in the proportion of worksites
offering employer sponsored physical activity and fitness
programs. In response to this national objective, the per-
cent of worksites offering activities to promote exercise
and physical fitness has increased from 22% in 1985 to
42% in 1992 (U.S. Department of Health and Human
Services, 1993). .

THE LINKAGE BETWEEN PHYSICAL FITNESS
AND ABSENTEEISM

Reducing employee absenteeism is among the rea-
sons worksites initiate health promotion programs
(Shephard, 1992). Of those worksites that conduct for-
mal evaluations of their programs, 36% of them collect
data on absenteeism (United States Department of
Health and Human Services, 1993). The occupational
health nurse, as manager of a physical fitness program,
may be responsible for such an evaluation,

More specifically, a number of researchers have
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examined the linkage between physical fitness and
absenteeism. Shephard’s (1992) review identified 39
published and non-published studies appearing between
1965 and 1990. A supplemental literature search by these
authors located an additional seven studies from pub-
lished sources. The above studies support the conclusion
that the average reported impact of fitness programs on
absenteeism is between 0.5 and 2.0 days’ improvement in
attendance per participant per year. This improvement
translates to an estimated dollar saving of 0.35% to 1.4%
of payroll (Shephard, 1992). Although the studies gener-
ally support a program effect, selection bias is a concern
because of the voluntary nature of program participation
and the tendency for those who participate to have a
healthier lifestyle than those workers not engaged in
physical fitness activities (Conrad, 1987).

Whether stated explicitly or not in the program plan,
every physical fitness program is based on hypothesized
linkages between the program and the intended out-
come(s). The hypotheses serve to guide the selection of
measures to be collected in the program. For example, it
is logical to hypothesize the following about a physical
fitness program: a) the program will increase engagement
in regular exercise among the workers; b) participation in
the program and engagement in exercise will result in
improved physical fitness and job morale; ¢) increased
physical fitness will decrease illness and work related
injuries; and d) absenteeism will be reduced due to better
morale, improved physical fitness, decreased illness, and
decreased injury. Figure 1 is a graphic depiction of these
hypothesized linkages.

MEASURING ABSTRACT CONCEPTS IN THE
FIELD SETTING

It is generally recognized that biometric or physio-
logic measures need to be calibrated carefully and stan-
dard protocols followed. For example, when conducting
blood pressure screenings, manometers are calibrated
and readings are taken following a prescribed protocol. It
is often not so obvious that serious attention also needs to
be given to measuring more abstract concepts such as
physical fitness and absenteeism.

In the field setting, finding out the truth—that is,
whether or not a physical fitness program reduces
employee absenteeism—is not easy. In observing rela-
tionships, there is not the same control as in the laborato-
ty. There are many factors operating that make it difficult
to know what causes what. Thus, in the world of physical
fitness and absenteeism it is necessary to talk about prob-
ability, acknowledging that absolute certainty of results
cannot be attained, no matter what the statistical values.
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An important goal is to maximize the probability that
results are accurate or valid.

Thus, dealing with error is inherent in evaluating
worksite programs. For example, when conducting -a
physical fitness program in the workplace and examining
its effect on employee absenteeism, there are a number of
different scenarios that may occur: a) the program really
worked and positive results were observed in the analysis
(true positive result); b) the program really worked but the
statistical results did not show this (false negative result).
(This latter case happens more than one would hope); ¢)
the program did not work and results show it did not work
(true negative result); d) the program did not work, but
because of chance factors a statistically significant result
was obtained (false positive). Having available reliable
and valid measures of physical activity, physical fitness,
and absenteeism increases the likelihood of finding true
results (true positive and true negative results).

RELIABILITY AND VALIDITY OF PHYSICAL
FITNESS AND ABSENTEEISM

It is critical to preface any discussion of measure-
ment issues with a few words about reliability and valid-
ity. Reliability is concerned with consistency or stability
of the measuring technique, whether it be an instrument
or a rater. Reliability refers to the extent to which a mea-
sure has few random error components and assesses a
content domain consistently (Carmines, 1979; Nunnally,
1994; Waltz, 1991).

Interrater and intrarater reliability are especially
important when physical activity or physical fitness is
being observed or recorded. Likewise, if absenteeism
data are being abstracted from the personnel record, it is
important to know that the information is being recorded
in a consistent manner over time and between raters. The
occupational health nurse will want to know of any
changes in company policy on how absenteeism 18
defined. To assess interrater reliability, two observers
would record measurements on 2 gmall sample of indi-
viduals or records, as the case may be. Their results
would then be inspected to determine the agreement
between the two raters. Intrarater reliability is the‘cops'ls—
tency with which one rater or observer classifies m@md—
uals into levels or codes responses from a record or 1nter-
view on two different occasions (Waltz, 1991).

An example of intrarater reliability is for one rater tO
observe an individual’s routine physical activity at work
and classify the activity using some predetermmed clas-
sification scheme. At a later time, the same rater would
again observe and classify the physical activity of this
worker to determine the consistency of agreement 11 the
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two measures. With intrarater reliability, it is assumed
that the physical activity of individuals is stable on the
two occasions.

Validity of a measure is the extent to which it mea-
sures the intended construct (Nunnally, 19941 To deter-
mine validity, measures of physical uctivity are usually
compared to measures of physical fitness, as the two con-
cepts are closely related (for reviews, see Blair, 1954
LaPorte, 1985; Montoye, 1984). It is difficult to assess
physical activity questionnaires for validity because of
the lack of a “gold standard”™ measurement { Blair, 1984,
Physical fitness, however, has valid and reliable measures
(Blair, 1984; Heyward, 1991).

The validity of absenteeism measures has been
debated for years. Of concern here is the need to be sure
that the absenteeism measure selected is measuring the
kind of absenteeism that is likely to be affected by a
physical fitness program. (This issue will be discussed 1n
more detail later.) The occupational health nurse will also
want to ensure that the absenteeism records available are
valid for all workers. For example, the accuracy of the
absenteeism record for hourly workers may be greater
than that for management Jevel employees, where more
flexibility may exist in what is viewed as an absence.

MEASUREMENT OF PHYSICAL FITNESS
Before beginning a discussion on the measurement
issues involved with physical fitness, it is important 1o
clarify three related terms: physical activity. exercise, and
physical fitness (see Table 1). Physical fitness is the'emi
product, and has been defined as the ability to perform
and maintain occupational, recreational, and daily activi-
ties throughout life without becoming \md\_xly fatigued
(Heyward, 1991). Physical activity and exercise ¢an have
as their desired outcome improved physical fitness.
Physical activity is broadly defined as “uny b(?dﬂ)" move-
ment produced by skeletal muscles and resulting in ener-
gy expenditure” (Bouchard, 1990, prley, 1992). The
domains of physical activity include leisure, work, house-
hold chores and other activities, and exercise—the later
of which is defined as planned activity for the purpose of
improving physical fitness (Blair, 1984 Cm&:les. 19?2';.
Thus, exercise is a type of physical activity v.mh ph):au:ui
fitness being influenced by exercise habits. Figure 2 itlus-
trates the relationship among these concepts.
A worksite program may have as 1S goal improved
physical fitness of workers. To meet this goal, the pro-
am may offer exercise classes as we:ﬂ_ as other ﬁt)rr‘ns‘ _ut
physical activity. Components of 1nd1\"1dual ph'yswul fit-
ness include: aerobic fitness, includu_lg. cardl‘ovasc‘u’lar
and pulmonary fitness; anaerobic fitness. including
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TABLE 1

Measurement of Physical Activity and Physical Fitness*

Measures of Physical Activity

Measures of Physical Fitness

Type of Activity
Leisure
Occupational
Exercise
Household and other

Intensity of activity
Low intensity
Moderate intensity
High intensity

Frequency of activity

Duration of activity

*Examples

Cardiorespiratory fitness
Treadmili performance
Cycle ergometer performance
Bench step
Jog/run test
Walk test

Body composition
Underwater weighing
Skinfold measures
Body mass index
Relative weight

Energy costs
VO, direct
VO, indirect

Muscular strength and endurance
Bench press
Grip dynamometers

Flexibility
Back strength
Hamstring stretch
Sit and reach test

strength, power, and muscle endurance; flexibility; body
composition; and psychological well being such as ten-
sion control (Bouchard, 1990; Dunn, 1987, International
Society of Sport Psychology, 1992).

Planners of worksite exercise programs need to be
selective as to which component to target. It is useful in
planning a worksite physical fitness program to consider
that worker health is affected not only by individual
health behavior practices, but also by factors within the
workplace, such as the job hazards, job tasks, and equip-
ment. The job tasks of workers, including those engaged
in physically demanding jobs, need to be quantified and
considered.

For example, if the desired program outcome is
increased flexibility of the back for a group of workers
whose job tasks involve bending, lifting, and twisting,
then an appropriate physical fitness measure is back flex-
ibility. Other jobs that are sedentary at times and require
bursts of energy and physical exertion at other times (fire
fighting, for example) may focus on both aerobic and
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anaerobic fitness and flexibility. A job task analysis is
therefore necessary to determine which component of fit-
ness is to be addressed and measured. For this reason, the
objectives of the program will determine the physical fit-
ness measures used. :

What Should Be Measured?

Generally, the goal of a worksite exercise program is
to increase an individual’s physical activity pattern (i.e.,
leisure, occupational, exercise, and other activities) which
should result in improved physical fitness. It depends on
the desired program outcomes as to whether all estimates
of activity or whether only high intensity aerobic activities
are to be measured (Blair, 1984; Washburn, 1986). A phys-
jcal activity pattern is a comprehensive description of type,
frequency, duration, and intensity over a specified period
of time (Bouchard, 1990). The American College of Sports
Medicine (ACSM) (1990, 1991) recommends 20 to 60
minutes of physical activity at an intensity of 60% to 90%
of maximal heart rate, 3 to 5 days a week, to improve car-
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Figure 2. Relationship of physical activity to physical fitness.

diorespiratory fitness. Lower intensity activities should be
performed for longer periods of time, while the duration of
vigorous (i.e., moderate and high intensity) activities may
be performed for shorter periods of time (ACSM, 1990).
Exercise can be performed at various intensities,
depending on the current health of the worker and fitness
goals—desired performance, health, or physical fitness
(see Table 1). Howley (1992) described the various exet-
cise intensities and benefits. Low intensity exercise is
physical activity that produces little increase in respira-
tion and no discomfort and is adequate for minimal
health benefits (walking is an example). Moderate inten-
sity causes mild breathlessness, some perspiration, and
pethaps initial soreness. High-intensity exercise is activ-
ity at 80% to 120% of a person’s maximal heart rate and
is recommended for those interested in high level perfor-
mance. Usually low or moderate intensity is adequate for

NOVEMBER 1995, VOL. 43, NO. 11

worksite programs, but jobs requiring bursts of strength
and power might benefit from high-intensity exercise.

Physical fitness (e.g.. cardiovascular health or
increased flexibility) is influenced by exercise patterns or
habits of physical activity (Blair, 1984). Different pat-
terns of physical activity are needed for different physi-
cal fitness goals. Thus, the measurement of physical
activity should include type of activity, intensity, dura-
tion, and frequency (Haskell, 1985).

Measures of Physical Fitness

Physical fitness measures are frequently used to
evaluate the impact of worksite exercise programs.
Before any physical fitness measure is taken, it is impor-
tant to screen persons who have potential risks and nega-
tive effects from exercise (ACSM, 1991). Protocol for
pre-testing fitness testing for moderate and high intensity
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exercise is outlined in Guidelines for Exercise Testing
and Prescription (ACSM, 1991).

Components of physical fitness include cardiorespi-
ratory fitness, body composition, muscular strength and
endurance, and flexibility (Caspersen, 1985; Heyward,
1991) (see Table 1). Although all of the components can
be improved through physical activity, cardiorespiratory
endurance is improved most by aerobic exercise
(Heyward, 1991).

Cardiorespiratory endurance (CRE) is defined as
“the ability to perform large muscle, dynamic, moderate
to high intensity exercise for prolonged periods” (ACSM,
1991). Although the direct measure of CRE is maximal
oxygen consumption (VOyp,y), in community studies,
other measurements have been developed that correlate
well with the direct measure (ACSM, 1991). Tests appro-
priate for use in the worksite are submaximal cycle
ergometer and treadmill tests, step tests, distance runs,
and walk tests (ACSM, 1991; Heyward, 1991). The
object for all of these tests is to calculate the heart rate
response to exercise.

Body composition is another way of measuring fit-
ness. Body composition is the amount of lean body mass
(LBM) in proportion to body fat (ACSM, 1991). Fat
weight decreases and LBM increases in individuals who
exercise due to increases in muscle tissue and blood vol-
ume (Astrand, 1986). Hydrostatic (underwater) weighing
is the “gold standard” for measuring LBM. However, the
technique requires special equipment and trained techni-
cians, and is expensive, time consuming, and complicat-
ed (ACSM, 1991). Reasonably reliable and valid mea-
sures of body composition used more frequently in com-
munity and worksite studies include skinfold thickness,
circumferences, and body mass index (BMI) (ACSM,
1991; Heyward, 1991; Howley, 1992).

Muscular strength and endurance are related in that
improvement in one leads to improvement in the other.
Strength of a muscle is the “maximum force that can be
generated by a specific muscle or muscle group,” while
muscular endurance is the “ability of a muscle group to
execute repeated contractions over a period of sufficient
time to cause muscular fatigue” (ACSM, 1991). Muscle
strength and endurance are improved when the force and
repetition are increased beyond what the muscle normal-
ly encounters (Howley, 1992). Some common strength
tests include single push-up, pull-up, sit-up, abdominal
curl or extension, and grip test using a spring loaded
instrument (dynamometer) (ACSM, 1991; Heyward,
1991). Muscular endurance is measured by having an
individual do the maximum number of sit-ups, pull-ups,
push-ups, or lift a predetermined weight for as many rep-
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etitions as possible (Heyward, 1991).

There are two important concerns in the measurement
of muscle strength and endurance. The first is to identify
which variable is to be measured (i.e., strength and/or
endurance), and the second is to identify the muscle groups
important to the program evaluation. For example, grip
strength measures will not demonstrate a person’s overall

- strength. For some forms of work, such as fire fighting and

nursing, power or the rate of performing work (ACSM,
1991) also should be included in the measurement criteria.
Power can be assessed by including a time factor or limi-
tation to strength measures (ACSM, 1991).

Flexibility is the ability to move a joint or series of
joints smoothly through the complete range of motion
(ACSM, 1991). The direct measures of flexibility,
expressed in degrees, have been more reliable and valid
than indirect measures (ACSM, 1991; Heyward, 1991).
Common devices for measuring joint range of motion
direction include the goniometer, electrogoniometer, and
flexometer (ACSM, 1991). Indirect measures of shoul-
der elevation, ankle flexibility, sit and reach and trunk
extension tests are frequently employed in fitness evalu-
ation (ACSM, 1991). However, the sit and reach test
measure of flexibility was not found to be a valid mea-
sure of back flexibility (Jackson, 1986, 1989).
Flexibility is joint specific; therefore, the flexibility test
(i.e., measure) chosen for program evaluation should
accurately reflect the desired outcome. For example, if
the desired program outcome is increased hip flexibility,
then the sit and reach test may be done using established
test protocols (ACSM, 1991).

Reducing Physical Fitness Measurement

Error

Measurement error can be reduced by following spe-~
cific protocol and calibrating equipment used. Error in
measures can result from inter-individual variability (age,
gender, heredity, and race), situational contaminants,
transitory personal factors, test administration variations,
and precision of the measuring tool (Polit, 1995; Waltz,
1991). Situational factors such as room temperature,
water vapor pressure gradient, and humidity affect work
performance (Alpaugh, 1988; Howley, 1992). Transitory
personal factors include pretest fatigue, hunger, mood,
and illness. It is important that: a) the environment, the
measurement tools, and the person be in optimal state
prior to any physical fitness evaluation; b) the adminis-
tration of the test be done using controls and standard-
jzation of the testing protocol; and c) measurement
instruments be calibrated and in good working order to
assure both reliability and validity.
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Reliability depends on the stability, consistency, and
dependability of equipment from one measurement time
to another. When pulse, blood pressure readings, weight,
or skinfolds are not taken with the same method each
time, the results may not be reliable and the evaluation of
the fitness program will be difficult to interpret. When
instruments are not calibrated correctly, measures will be
biased consistently in one direction (either too high or too
low). For example, the step height, duration, and timing
of taking the pulse when doing a step test are critical to
the validity of the test. If step height is not adjusted for
size or the pulse taken too soon Or to0 long after the step-
ping is finished, the results will be biased in one direc-
tion, and the test may not demonstrate a positive change
when there is one. Finally, when the test is an nappro-
priate measure (such as grip strength measures for lifting
strength), results will not be valid. Therefore, it is incor-
rect to make generalizations about a person’s general
strength and/or endurance based on only one measure-
ment (hand grip dynamometer, for example).

Selection of physical fitness measures requires care-
ful consideration of desired program results, instrument
reliability, validity, convenience, and cost. Because the
desired result of an exercise program is improved physi-
cal fitness, fitness measures are appropriate for evalua-
tion purposes. To achieve the best possible evaluation
requires efforts to reduce measurement error. Otherwise,
the program may be effecting change, but the evaluation
results will not demonstrate change.

MEASUREMENT OF EMPLOYEE
ABSENTEEISM

The measurement of absenteeism is not straightfor-
ward (Baun, 1995; Markham, 1983). When measuring
absenteeism for research purposes, three different aspects
of absenteeism need to be considered: the conceptual def-
inition, the type of absenteeism, and the measure of
absenteeism (see Table 2). A simple conceptual definition
of absentecism offered by Brooke (1986) stated that
absenteeism is non-attendance for scheduled work. A
slightly more specific definition used by the National
Center for Health Statistics stated that absenteeism is
work loss days on which a person did not work at his or
her job or business for at least half of the normal work-
day because of specific illness or injury (Porwoll, 1980).
In these definitions, absenteeism is represented by a bina-
ry variable (absent/not absent). Absenteeism may be con-
ceptually defined in more elaborate ways. The reader is
referred to Hulin (1994) for further discussion.

In addition to deciding on the conceptual definition
of absenteeism, the occupational health nurse needs to
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TABLE 2
Measures of Absenteeism™

*Frequency—Number of absence episodes in a
given time period

«Time Lost—Total time lost in a given time period

«Duration—Average length of time of absences in
a given time period

S

*Examples

consider the absenteeism types (or reasons for absence) to
be recorded. Absenteeism types may be categorized as
yoluntary or involuntary. Voluntary absenteeism, for
example, may include maternity leave, family leave, or
even vacation time. Involuntary absenteeism includes
absences due to illness or injury and may also include
absences due to jury duty or funeral leave. It is involun-
tary absenteeism that is of concern as an outcome measure
in worksite physical fitness programs.

Obviously, it is important in the planning of the pro-
gram to decide which type(s) of absenteeism to collect by
considering the logical connection between the program
and outcomes. If the program is hypothesized to affect
only illness and work related injury, then data on these
two kinds of absences need to be collected. Including
data on maternity leave absences not under the control of
the fitness program may lead 'to misinformed results
about program effectiveness. Akin (1984) logically posit-
ed that each type of absenteeism may be the outcome of
a different set of underlying causes, and each type may be
represented by a different model.

There is no short supply of absenteeism measures.
Muchinsky’s (1977) classic work noted over 41 different
measures. The absenteeism measure selected will be
affected by available company data. Three of the more
frequently used measures of absenteeism include: time
lost, frequency, and average duration (Conrad, 1990).
Time lost is the most frequently used measure in studies
of physical fitness programs because of its logical linkage
with health and its availability. Time lost refers to the total
time absent (hours or days) within a specified period of
time. Frequency refers to the number of episodes of
absence during a specified period of time. The frequency
measure has received research attention because it i con-
sidered to indicate volition and is considered as a measure
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TABLE 3
Types of Research Designs*

One Group Pretest Posttest Design
Ox0
Randomized True Experiment
oOxO0
o O
Quasi-Experimental Design

*Examples

O=observation, X=intervention

of morale (Farrell, 1988). Duration refers to the average
length of each absence during a specified period of time
and is computed by dividing total time lost by frequency.

Once the occupational health nurse makes the forgo-
ing decisions, it is time to consider the desired time peri-
od for which absenteeism data are to be collected.
Ideally, absenteeism data should be collected prior to the
start of the program as well as during and after the pro-
gram. Collecting pretest absenteeism data provides an
opportunity to observe absenteeism trends over time, to
compare absenteeism rates before and after program
inception, and to compare pretest absenteeism differ-
ences between participants and non-participants.

For how long should absenteeism data be collected?
Although a few guidelines exist, there does not appear to
be an aggregation period that is best for all situations. One
factor to consider is that absenteeism has a relatively low
base rate. Some workers will be absent less, and a few will

be absent a great deal more than the average. In general, a

longer period of observation time provides a more reliable
or stable picture of absenteeism patterns not affected by
short, cyclical variations such as seasons. If cyclical varia-
tions exist at a worksite, then it is also important to con-
sider that the pretest and posttest absenteeism periods are
parallel points in time. For example, if absenteeism was
measured for a short period of time, such as 3 months of
pretest in the fall followed by 3 months of posttest in the
winter, then a rash of absenteeism in the winter due to the
flu could make the program appear ineffective. In actuali-
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ty, the flu season could have obscured a true program
effect. Fitness program research often reports using 1 or
more years of pretest and posttest absenteeism data (Blair,
1986; Lynch, 1990; Shephard, 1992).

A few employees may have extensive absenteeism
within the data reporting period. Such cases are termed
“outliers” A few extreme cases of extensive absenteeism
can greatly affect the group mean. In the following hypo-
thetical example, the number of days of posttest absen-
teeism for a group was generally in the range of 5 days per
year. However, someone in the group was hospitalized for
a catastrophic illness and was absent for 200 days in that
same year. Especially for a small size group, this one high
absenteeism figure will shift the group mean up consider-
ably. If this case is in the program group at the posttest, the
program may look as if it had no effect. On the other hand,
if this case ends up in the control/comparison group at
posttest, then the program may look like a success, not
because it really was, but because the outlier increased the
control/comparison group absenteeism mean considerably.
Texts on statistical methods are available on how to assess
and treat outliers.

In summary, with regard to the measurement of
absenteeism, the occupational health nurse needs to be
clear about how absenteeism is to be conceptually
defined, what types of absenteeism should be recorded,
and what measure(s) need to be recorded. Also, a deci-
sion needs to be made about how absenteeism will be
recorded—in hours or days and for what period of time.
Finally, outliers need to be inspected and a decision made
on how to handle them in a meaningful way.

PROGRAM EVALUATION DESIGNS

The research literature reports using several different
research designs for examining the effect of a worksite
physical fitness program on employee absenteeism.
Some designs are more elaborate than others and some
support causal inferences better than others. This section
presents three of the more frequently used designs for
examining the effect of a fitness program on employee
absenteeism (see Table 3 for graphic depictions of
research design examples).

One such design is called the one group pretest-
posttest design. With this design, one group of employ-
ees is studied at two points in time: before the program is
initiated and again later on in the program or at the end
of the program. Using this approach, the occupational
health nurse may record a group mean pretest absen-
teeism score. In addition, a posttest mean score of total
days absent for the year after the program would also be
recorded. With this design, as well as with those
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described below, the nurse investigator observes for
changes in absenteeism that may be due to the program.
IQeally, the rate of absenteeism will decrease between
Time 1 and Time 2. The problem with this design is that
even if absenteeism does decrease, the investigator can
rarely conclude that the decreased absenteeism was due
to the program, because many other factors may account
for the observed change. For example, if a new, stricter
absenteeism policy was instituted at the same time as the
program, it is possible that absenteeism reduction noted
may be due to the new policy, rather than the program.
A commonly used quasi-experimental design is
pretest/posttest nonequivalent control group design (Cook,
1979). In this design, like the one described above, there 18
no random assignment of employees to groups. Instead,
the pretest (i.e., baseline absenteeism rate) is examined to
identify initial differences between participants and non-
participants. Pretest differences are assumed to exist. For
example, compared to non-participants, those employees
who join fitness programs tend to be younger, more edu-
cated, and have higher status jobs. Attempts must be made

to control for these baseline differences either statistically

or logically. The non-equivalence between participants
and non-participants is referred to as selection bias and is
one of the major reasons why it is difficult to attribute
desired outcomes, such as aerobic fitness, to a particular
worksite program (Conrad, 1991).

' The most rigorous research design is the true exper-
iment. The pretest/posttest control group design is one of
the more popular true experiments. Like the above
designs, in this design there is some comparison from
which change can be inferred. What is unique about this
design is the random assignment of employees to groups.
Employees would be assigned randomly to either partic-
ipate in the fitness program OI not participate.
Absenteeism data would be recorded for both groups.
When random assignment is possible, it is considered the
preferred approach because it can control for many
threats to internal validity; that is, the ability to infer that
A (the program) caused B (the outcome, €.8., physical fit-
ness and/or reduced absenteeism). However, true experi-
ments do not automatically control such internal validity
threats as local history, attrition, diffusion of treatment, or
compensatory rivalry, nor do they control threats to con-
struct validity, external validity, or statistical conclusion
validity (Conrad, 1994; Cook, 1979).

True experiments are often dismissed as infeasible
for worksite health promotions programs because of the
employer’s reluctance to refuse a program to employees
who want it. Sometimes control group members can be
placed on a waiting list and admitted to the program at a
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later date. However, with programs such as physical fit-
ness, the nurse needs to consider that if employees are
refused admission to a worksite fitness program, they
may join a non-worksite program. In this case, the con-
trol group also participates in a program, and is not truly
a control group. The result of such a situation is that few
differences may be noted between participants and non-
participants. Thus, the program may appear to be inef-
fective, not because it was, but because the control group
participated in a program of its own. For this reason,
exercise information also should be collected on the com-
parison group.

Regardless of what design is used, it is important to
collect exercise data on the comparison group, if one 18
available. It may be faulty to assume that employees do
not exercise because they are not in the fitness program.
Too often, exercise data are not obtained for the con-
trol/comparison group. If both the treatment group and
the control/comparison group exercised, concluding that
a worksite fitness program did not have an effect on
sbsenteeism can be misleading.

ANALYSIS APPROACHES

Multiple factors are involved in deciding what analy-
sis approach to use in a particular study, such as the pro-
gram objectives, the design of the study, the number of
variables, the level of measurement of the variables, and
statistical, computer, and financial resources. This sec-
tion highlights two of the more common approaches. The
reader is referred to statistic texts for further detail.
Before conducting a statistical analysis, the occupational
health nurse investigator needs to be aware of the statis-
tical assumptions of the test.

If the objective of the fitness program is to examine
the effect of the program on absenteeism or to examine
differences between participants and non-participants on
some variable, such as absenteeism, then a guantitative
approach, such as 7 tests, analysis of variance (ANOVA)
or covariance (ANCOVA), is appropriate.

The ¢ test is used when examining pretest-posttest
differences across one group (€.g., the dependent £ test for
use in the one group pretest/posttest design) or when
examining differences between participant and non-par-
ticipant groups at the pretest and/or posttest (ie., the
independent ¢ test).

A statistically stronger test, analysis of covariance
(ANCOVA), is especially useful when examining multi-
ple groups and pretest differences are assumed to exist
between the groups. For example, in & quasi-experimen-
tal design where non-equivalence between groups is

assumed (e.g., the baseline absenteeism rate is different
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between the program participants and non-participants),
ANCOVA can help statistically control for the baseline
difference. Controlling for the baseline differences
strengthens one’s ability to infer a program effect.

CRITICAL ISSUES TO CONSIDER

In reality, a physical fitness program may or may not
show a statistically significant effect on employee absen-
teeism. This paper focused on one of those reasons—
poor and/or inappropriate measures. There are other rea-
sons as well for findings that do not support the study
hypotheses (Cook, 1979). For example, a program may
actually have reduced absenteeism, but the effect is not
discernible because its impact was too small or the sam-
ple size was too small. On the other hand, in some cases
a program may be judged to have an effect on absen-
teeism when in reality that conclusion is faulty. Why? As
previously mentioned, when dealing with statistical pro-
cedures, there is always some degree of uncertainty and
there will always be a margin of error in the results.
While statistical results and “p values” can be impressive
to the on-looker, statistics cannot replace the need for
sound judgment. Whether or not a statistically significant
test result is obtained, it is important for the occupation-
al health nurse to consider the clinical or substantive sig-
nificance of the results. For example, how much differ-
ence in absenteeism rates between the intervention and
control groups is needed before deciding that the pro-
gram is effective in reducing absenteeism? Do improve-
ments in physical fitness test scores translate into mean-
ingful improvements in worker functional capacity?

In evaluating the goal that a physical fitness program
reduces absenteeism, careful selection of measures is
imperative. In addition, the occupational health nurse
must assure that the measures are, in fact, capturing the
aspects of physical fitness and absenteeism of interest.
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. MODULE

M

Physical Fitness and Employee Absenteeism

Directions: Circle the letter of the best
answer on the answer sheet provided.
(Note: you may submit a photocopy for
processing.)

1. According to the U.S. Depart-
ment of Heaith and Human
Services (1993), the percentage of
worksites that offer physical activi-
ty and fitness programs is:

A. 28%.

B. 36%.

C. 42%.

D. 51%.
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2. The research literature sug-
gests that the average reported
effect of fithess programs on
absenteeism ranges from
days’ improvement in attendance
per participant.

A. 0.1to0 0.4.

B.0.5t0 2.0.

C.2.3103.1.

D. 3.5t0 4.1.

3. In conducting a study on the
effects of a physical fitness pro-
gram on ahsenteeism, two occu-
pational health nurses will record
absenteeism data from personnel
records. Determining the degree
to which the two nurses agree
when recording measurements is
known as:

A. Interrater reliability.

B. Intrarater reliability.

C. internal validity.

D. External validity.

4. The definition of “any bodily
movement produced by skeletal
muscles and resulting in energy
expenditure” refers to:

A. Physical fitness.

B. Exercise.

C. Aerobic fitness.

D. Physical activity.

5. To improve cardiorespiratory

fitness, the American College of

Sports Medicine (ACSM, 1990,

1991) recommends how much

physical activity 3 to 5 days per

week?

A. 10 to 20 minutes at 95% of maxi-
mal heart rate.

B. 20 to 30 minutes at 50% of maxi-
mal heart rate.

C. 20 to 60 minutes at 60% to 90% of
maximal heart rate.

D. 65 to 80 minutes at 40% to 50% of
maximal heart rate.

6. Which of the following compo-
nents of physical fitness is imp-

roved most by aerobic exercise?

A. Body composition.

B. Cardiorespiratory endurance.

C. Muscular strength and endurance.
D. Flexibility.

7. In planning a fitness study, the
occupational health nurse recog-
nizes that the most valid measure-
ment for lean body mass is:

A. Hydrostatic weighing.

B. Skinfold thickness.

C. Circumferences.

D. Body mass index.

8. The most frequently used
absenteeism measure in studies
of physical fitness programs is:

A. Time lost.

B. Frequency.

C. Average duration.

D. Voluntary absence rate.

9. Which of the following research

designs is the most rigorous in

examining the effect of a worksite

physical fitness program on

employee absenteeism?

A. Descriptive correlational.

B.One group pretest/posttest de-
sign.

C. Pretest/posttest control group de-
sign.

D. Pretest/posttest non-equivalent
control group design.

10.A study of the effect of a work-
site fitness program on absen-
teeism included program partici-
pants and non-participants.
Preliminary analysis shows that
the baseline absenteeism rates for
these groups are different. Which
of the following statistical tests
will control for this baseline differ-
ence in absenteeism?

A. Dependent t test.

B. Independent { test.

C. Analysis of variance (ANOVA).

D. Analysis of covariance (ANCOVA).
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ANSWER SHEET
Continuing Education Module

Physical Fitness and Employee Absenteeism
November 1995

Mark one answer only!
(You may submit a photocopy of the answer sheet for processing.)

i.ABCD 6. AB CD
2.ABCD 7.ABCD
3.ABCD 8. ABCD
4. AB C D 9.ABCD
5 ABCD 10.A B CD

EVALUATION (must be completed to obtain credit)

Please use the scale below to evaluate this continuing education module.

4-Toagreat 3-Tosome 2 - To little
extent extent extent 1-To 120
1. As a result of completing this offering, | am able to: exten
A. Describe the relationship between physical fitness and
absenteeism. 4 3 2 1
B. List valid and reliable outcome measures for physical fitness and ’
absenteeism. 4 3 2
C. Identify appropriate research designs and analytic techniques to 4
determine the effect of physical fitness programs on absenteeism. 4 3 2 )
2. The offering content was relevant to the objectives. 4 3 2 3
3. Independent study was an effective teaching method for the content. 4 3 2
4. How much time (in minutes) was required to read this offering and take 50
the test? 50 60 70

Piease print or type: (this information will be used to prepare your certificate of completion for the module).

DEADLINE: October 31, 1996 .

e _____—_—_———_————
ADDRESS
e AP ——

CITY

—_——-——*‘///’/4"
PHONE ’///
LICENSE NUMBER"

irs—CE Module

ds and mail to: Professional Afta

Enclose check or money order for $10.00 payable to AAOHN in U.S. Fun AACHN
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