
Screening, Education, and Associated
Behavioral Responses to Reduce Risk
for Falls Among People Over Age 65
Years Attending a Community
Health Fair

Background and Purpose. Because of the high risk of falling and the
recognition that falling is a “geriatric syndrome,” screening for risk of
falls has become popular at community health fairs. The purposes of
this study were to determine whether health fair screening and
educational intervention would result in behaviors that could reduce
the risk of falls and to determine whether adoption of risk-reduction
behaviors differed between people over age 65 years screened as being
at high risk for falls and those screened as being at lower risk for falls.
Subjects and Methods. The Berg Balance Test was used to classify fall
risk in 68 individuals aged 57 to 89 years who were attending a
community health fair. A score of 45 or lower led to a categorization of
the person being at high risk for falls. All subjects were provided
recommendations intended to reduce fall risk. Participants were
interviewed by telephone 30 days after the screening to assess imple-
mentation of these recommendations. Results. Seventy-two percent of
the participants reported implementing at least one risk-reduction
behavior. The high-risk group was more likely to implement risk-
reduction behaviors than the low-risk group. Discussion and Conclu-
sion. Screening and education in a health fair setting appear to
promote behaviors that could reduce fall risk among elderly people.
Future study with a control group that does not receive an educational
intervention is needed to draw more definite conclusions about the
value of this health promotion activity for fall prevention. [Ness KK,
Gurney JG, Ice GH. Screening, education, and associated behavioral
responses to reduce risk for falls among people over age 65 years
attending a community health fair. Phys Ther. 2003;83:631–637.]
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A
pproximately 30% of people over 65 years of
age fall each year,1–5 accounting for the
majority of injury-related deaths among
elderly people.6 In addition, fear of falling is

highly prevalent, particularly in women.7 Because of the
high risk of falling and the recognition that falling is a
“geriatric syndrome,” primary care practitioners and
geriatricians often include fall-risk screening in their
comprehensive geriatric assessments.8,9

Health fairs have been increasing in popularity and
frequency over the last 2 decades. They are generally
held in a community setting that is easily accessible and
usually include health education and medical screening
events staffed and coordinated by community organiza-
tions and volunteers. Health fairs are low-cost health
promotion and prevention vehicles intended to reach a
wide audience.10–14 Various types of screening tests are
frequently offered at health fairs for little or no charge to
participants.

Some authors15–17 have described the planning and
implementation of screening practices, but few have
evaluated the effect of screening. Evaluations that have
been conducted have tended to focus on attendee
satisfaction,18–23 participation,18–24 and knowledge
gains,18–24 rather than on changes in behavior. Little
evidence exists that the educational materials presented
at health fairs lead to changes in behavior. Several
researchers13,25,26 have examined specific health-risk
behaviors. In 2 studies, one of children25 and one of
college students,13 there was little change in health-risk
behaviors related to sun exposure (among children) or
chemical use (among college students) following atten-
dance at a health fair that included educational compo-
nents. In a third study, Francisco and colleagues26 stud-
ied how to reduce serum cholesterol levels in adults who
participated in a health fair. Participants in that study
were screened twice, once before and once after an
educational intervention. Their results demonstrated a
reduction in serum cholesterol levels in subjects who

participated in both the preintervention and postinter-
vention screening. Although this finding may indicate a
change in diet or exercise behaviors related to the
educational intervention, 36% of the participants were
lost to follow-up. Importantly, few researchers have
examined whether health fair attendees follow up with
their health care provider as the result of positive
screening tests.

Screening at health fairs, like many other screening
efforts, is often criticized. Inaccurate results due to poor
screening tools or measurement error may lead to
unnecessary costs when a false positive result is reported
or may give an attendee a false sense of security when a
false negative result is presented. Health-risk screening
also is sometimes performed for impairments or pathol-
ogies that are not prevalent, which leads to poor predic-
tive value for the screening tools used.27 In addition,
health-risk screening is sometimes conducted for impair-
ments or pathologies for which there is no adequate
treatment to improve the natural course of the dis-
ease.28–30 Finally, screening activities are sometimes con-
ducted without informing participants of the result.28

Using a free screening event to draw participants to a
health fair, but failing to present individuals with results,
cannot improve knowledge or alter risk behavior.

Our study was designed to examine the effect of educa-
tional material delivered to participants in a fall-risk
assessment station located in a community health fair
setting. In addition to screening individuals for risk of
falls, participants were offered verbal advice and written
educational materials. The aims of this study were: (1) to
determine if participants changed their fall-risk behavior
following participation in the fall-risk assessment and
educational sessions provided at a health fair, (2) to
determine if the recommendation to seek further eval-
uation from a health care provider was followed by
individuals who were determined from screening to be
at risk for falling, and (3) to determine if individuals with
scores of 45 or less on the Berg Balance Test were more
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likely to change their fall-risk behavior than those indi-
viduals with scores of 46 or more. We hypothesized that
individuals identified as at high risk for falling would be
more likely to follow recommendations than those who
were not identified as being at high risk for falling.

Method

Subjects
Our subjects were 68 volunteers who participated in 1 of
2 fall screening and prevention seminars in April and
August 2000 in Hennepin County, Minnesota, which
includes the city of Minneapolis. Participants lived inde-
pendently in the community, either in their own homes
or in apartments. One of the sessions was incorporated
into a health fair sponsored by the Center for Medicare
and Medicaid Services (formerly the Health Care
Financing Administration) and held in a large hotel on
a weekday. The other session, also on a weekday, was
held at a community center for elderly people. The
session at the community center was requested by the
center’s education director and was offered as a free
service to people who attended the center.

Participants in our study were self-selected; they either
voluntarily approached the “Fall Screening and Educa-
tion” station at the health fair or requested to be
screened for risk of falls at the community center. Each
participant was given an explanation of the study and
was asked to provide informed consent for data collec-
tion. Individuals who chose not to participate were given
the opportunity to participate in the screening process
and the educational intervention with no collection of
data. Participants were included only if they could
transfer from one chair to another independently and
stand for 10 seconds without the assistance of another
person. Participants were allowed to use an assistive
device (eg, cane or walker) to transfer and stand, if
desired. Subjects were not allowed to use their assistive
devices during the actual screening process because the
assessment tool we used does not have a way to modify
scores when there is use of an assistive device.

Subjects independently completed a demographic work-
sheet and questionnaire that asked them to provide
information on birth date, sex, race, education, and
1-year fall history prior to completing the fall-risk screen-
ing with a physical therapist. On this worksheet, subjects
wrote their telephone number and address for the
follow-up portion of the investigation.

The subjects (18 male, 50 female) ranged in age from 57
to 89 years (X�74.62, SD�7.54). Two subjects declined
to provide their age. Demographic information about
the subjects is shown in Table 1. Two subjects indicated
that their race was African American; 66 subjects indi-

cated their race as Caucasian. Fifty-two of the partici-
pants were wearing glasses at the time of the screening.
Eight subjects wore one or more hearing aids, and 12
subjects used either a cane (n�9) or a walker (n�3) to
aid in ambulation. Twenty-one participants (31%) had
experienced a fall in the year prior to data collection,
most commonly in their homes (48%). Four of those
participants who had experienced a fall in the year prior
to data collection reported that the fall had resulted in a
fracture.

Screening
Screening for risk of falls, educational intervention, and
follow-up telephone calls to subjects were completed by
2 of the investigators (KKN, GHI). In an effort to
increase consistency and reliability of the screening
findings, subjects were assessed for risk of falls by a
physical therapist (KKN) who is a certified geriatric
clinical specialist and who regularly teaches other ther-
apists how to administer the screening tool. The physical
therapist used the Berg Balance Test31 to determine
each subject’s risk for falling.

The Berg Balance Test31 is a 14-item scale that is
designed to measure 3 dimensions of balance (Fig. 1).
Subjects performed activities to maintain a posture and
activities that included movement, and they responded
to external perturbations of a posture. Each of the items
was scored on a 5-point (0–4) ordinal scale, with a score
of 0 representing the inability to complete the task and
a score of 4 indicating independence. Independence on
all 14 items results in a total possible score of 56. The
Berg Balance Test was originally examined for validity32

Table 1.
Demographic Information and Screening Results

Variable
Number
(Percentage)

Race
Caucasian 66 (97%)
African American 2 (3%)

Wearing glasses
Yes 52 (76%)
No 16 (24%)

Wearing 1 or more hearing aids
Yes 8 (12%)
No 60 (88%)

Using assistive device
Yes 12 (18%)
No 56 (82%)

Fall in last year
Yes 21 (31%)
No 47 (69%)

Berg Balance Test score
45 or less 14 (21%)
46 or greater 54 (79%)
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and for reliability33 in Canada with data from 113
residents of a home for elderly people (mean age�71.6
years, SD�10.1) and 70 people with strokes (mean
age�83.5 years, SD�5.3) in 2 acute care hospitals. It was
compared with clinical judgments of balance, laboratory
measurements of postural sway, future falls, and motor
performance to determine validity. Multiple therapists
evaluated each participant to determine reliability. The
Berg Balance Test has high internal consistency (Cron-
bach alpha�.96), indicating that the individual test
items all measure the same underlying construct (in this
case, fall risk), and high interrater reliability (r �.98)
and high intrarater reliability (r �.99).30

Although originally developed to measure balance in
people over age 65 years rather than to predict falls,31,32

the Berg Balance Test, when combined with fall history,
has been reported to have a sensitivity of 91% and a
specificity of 82% when a cutoff score of 40 or less is used
to classify those community-dwelling people over 65
years of age who fall and those who do not fall.34 Tsang,35

commenting on a study by Bogle Thorbahn and New-
ton,36 reported that when the Berg Balance Test was
used to predict future falls (within 6 months), it had a
specificity of 85% and a sensitivity of 82%. Harada et al37

also reported a high specificity (91%) and sensitivity
(82%) when the Berg Balance Test was used to predict

future falls. In both of these studies,36,37 a score of 45 or
lower was used to identify those at risk for falls; there-
fore, in our study, we used a score of 45 or less to identify
those individuals we considered at high risk for falls.

The tools used to complete the Berg Balance Test in this
study were a chair with arms and a 40.6-cm-high (16-in-
high) seat, a chair without arms and a 40.6-cm-high seat,
a yardstick, a stopwatch, a slipper, and a 25.4-cm-high
(10-in-high) stool. Fourteen individuals (21%) scored at
or below 45 on the Berg Balance Test and were identi-
fied by us to be at high risk for a fall. Of these, 9
individuals (64%) had experienced a fall during the year
prior to data collection, and 2 of the falls resulted in
upper-extremity fractures.

Educational Session
Once they had completed the Berg Balance Test, partic-
ipants were directed by the examining physical therapist
to one of the other examiners to review their results.
Either a postdoctoral gerontology fellow or a physical
therapist student, who had been previously trained by
the primary author (KKN) to carefully review the results
of the screening, provided the subjects with the results of
the assessment. If an individual’s score was equal to or
less than 45 on the Berg Balance Test, the participant
was told that he or she may be at risk for a fall. For these
individuals, a letter was provided to take to their physi-
cian that explained the assessment procedure and the
results of screening.

In addition to reviewing the results of the screening, the
postdoctoral gerontology fellow or the physical therapist
student provided a brief educational session for each
participant. The educational session included a review of
activities, behaviors, and environmental adaptations that
may reduce the risk of falling. All participants were given

1. Sitting to standing without using hands while
stabilizing independently.

2. Standing unsupported for 2 minutes.
3. Sitting with back unsupported, but feet sup-

ported on the floor.
4. Sitting down from a standing position with min-

imal use of hands.
5. Transferring from a chair with arms to a chair

without arms and back with minor use of hands.
6. Standing unsupported with eyes closed for 10

seconds.
7. Standing unsupported with feet together for 1

minute.
8. Reaching forward 25.4 cm (10 in) with arm in

90° of shoulder flexion.
9. Pick up slipper from floor from standing posi-

tion safely and easily.
10. Turn to look behind left and right shoulders

while standing.
11. Turn 360° in 4 seconds or less.
12. Place alternating feet on stool while standing

unsupported 8 steps in 20 seconds.
13. Standing unsupported with one foot in front of

the other for 30 seconds.
14. Standing on one foot for 10 seconds.

Figure 1.
Berg Balance Test sequence.

Figure 2.
Educational material—tips to reduce risk of falling.38
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the same list of tips to prevent falls (Fig. 2), which was
based on a patient information excerpt from American
Family Physician.38 The list was printed on colored paper
and was available in English, Spanish, and Hmong transla-
tions. Participants were encouraged to ask questions.

Follow-up
Thirty days after the initial screening and intervention,
we conducted follow-up telephone interviews that
included use of a structured questionnaire. Participants
were asked if they had experienced a fall since the
screening, and if so, if the fall had resulted in a fracture.
Subjects were also asked if they had visited their physi-

cian, if they had seen a physical ther-
apist, and if they had changed any-
thing based on the handout given to
them at the time of the initial screen-
ing. Additional screening questions
included an inquiry about fear of fall-
ing (“Are you more afraid that you
might fall following participation in
fall risk screening than you were
before?”) and self-imposed activity lim-
itations due to fear of falling (“Do you
limit your activities because you are
afraid you might fall?”).

Data Analysis
Descriptive statistics (means, standard
deviations, ranges, percentages, and
frequency counts) were calculated for
age, race, sex, use of assistive devices,
and history of previous falls. To deter-
mine whether groups (high-risk and
low-risk) differed in their adoption of
one or more recommendations for
risk reduction, a chi-square test was
done.

Results
One of the initial subjects declined to
participate at the time of the follow-up
telephone call. Thus, the data
obtained for the remaining 67 subjects
were included in the follow-up data
analysis. Six participants (9%) experi-
enced a fall between the time of
screening and the 30-day follow-up
telephone call. Four of the partici-
pants who fell had been identified by
the screening procedure to be at high
risk for a fall. The other 2 people who
fell before the 30-day follow-up tele-
phone call had scores of 49 and 54 on
the Berg Balance Test. Neither had a
history of falling.

Based on self-report from the follow-up telephone inter-
view, the mean number of recommendations imple-
mented by participants was 1.75 (SD�1.7, range�0–8).
At least one risk-reduction behavior was reported by 72%
of the participants. The most common behavioral
change was getting a vision examination (n�22). Add-
ing an exercise program to the subject’s daily routine
was the second most common behavioral change made
by participants in our study (n�21). Figure 3 presents
the number of people making behavioral changes to
reduce fall risk. The frequency of each behavioral
change is reported in Table 2.

Table 2.
Individual Behavioral Changes

Behavioral Change

No. of Subjects Who Changed This
Behavior

Berg Balance Test
Score of 45 or
Less (n�13)

Berg Balance Test
Score of 46 or
More (n�54)

Going to primary physician 6 4

Going to a physical therapist 4 1

Removing or securing throw rugs 2 4

Covering wiring or lamp cords 1 4

Exercising regularly 8 13

Eating a calcium-rich diet 3 17

Having medications reviewed by
your physician or pharmacist 4 9

Having hearing checked 0 8

Having vision checked 3 19

Limiting alcohol intake 0 9

Figure 3.
Number of participants making behavioral changes to reduce fall risk.
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Among subjects considered as having a high risk for
falling based on the screening, 46% followed our recom-
mendation to visit their physician during the 30-day
follow-up period, and 92% reported implementing at
least one risk-reduction behavior. These findings con-
trast with the 36 individuals who were not identified to
be at high risk for falling, 67% of whom reported at least
one recommended change in behavior to reduce fall
risk. Although the difference in risk reduction between
the high-risk and low-risk groups was substantial, given
our relatively small sample size in this project, the
proportional difference was not statistically significant
(P�.07).

Discussion
Although the 68 subjects in our study population repre-
sent a self-selected sample of community health fair
attendees rather than a random sample, the reported
fall incidence in the year previous to data collection
(31%) was similar to that reported in other studies of
community-dwelling people over age 65 years (30%).1–5

The elderly subjects in our study were less likely to fall at
home than the general population. In the general
population, between 60% and 75% of falls are reported
to occur at home.39 Tripping over an object and slipping
on a level surface are the most common ways elderly
people fall.39 Forty-eight percent of the subjects in our
study fell at home. A large number of the participants in
our study wore glasses, and some had hearing impair-
ments. Although visual limitations are reported to
increase fall risk,1 in one study that examined the validity
of the Berg Balance Test to predict fall risk, both severe
visual and hearing impairments were exclusion crite-
ria.34 We do not believe that any of the participants in
our study had visual or hearing impairments that inter-
fered with their ability to perform the items on the Berg
Balance Test.

Twelve of the subjects in our study used either a cane or
a walker for ambulation. The percentage of people using
assistive devices in our study (18%) was higher than in
one study (5%)34 and smaller than in 2 other studies
(33%32 and 50%37) that were designed to examine the
validity of Berg Balance Test scores.

Almost three quarters of the participants in our study
followed at least one of the risk-reduction strategies
presented to them during the educational session at the
health fair. Although we did not have a control group of
subjects with whom to compare our study groups, we
believe our high level of response provides evidence to
support the efficacy of this low-cost intervention
program.

Conclusion
Information on fall risk obtained in a community health
fair setting appeared to promote risk-reduction efforts
among fair attendees. People identified as and informed
that they were at high risk for falls were more likely to
make behavioral changes than those whose were not
identified as and informed that they were at high risk
for falls. A larger study with a control group that does
not receive an educational intervention and with
numbers that allow for sufficient power is needed.
Such a study could determine whether or not the
screening and educational intervention we used is
efficacious in reducing the incidence of falls among
elderly people.
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