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ABSTRACT

Purpose: (1) Determine if fear increased after a screening
intervention intended to identify elders at high risk for a fall.
(2) Analyze factors that might predict increased fear.
Methods: An intervention study was conducted among 152
community-dwelling elderly persons at health fairs. Fall risk
was assessed using the Berg Balance Scale (cut point < 45
points). An educational intervention was provided to reduce
fall risk. During a 30-day follow-up telephone interview, par-
ticipants were asked if they experienced an increased fear of
falling since the screening. Logistic regression and latent class
analyses were used to examine whether this dichotomous
variable was predicted by the Berg Balance Scale score, age,
gender, one-year fall history, and personal and environmental
risk factors. Results: Persons whose Berg Balance Scale score
indicated a high risk of a future fall had more than twice the
odds of reporting increased fear of falling as those whose
scores indicated low risk. Females were twice as likely as males
to report increased fear. Associations could not be explained
by controlling for latent classes of risk determined by other
known fall risk factors. Conclusion: Identifying persons
through screening who are at risk for falls, and providing
strategies for mitigating risk, are important clinical and public
health goals. Such efforts, however, should take into account
the possibility that fear may be increased after screening.
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INTRODUCTION

Health care professionals who work in public health or
community settings are often asked to participate in screen-
ing programs to identify community dwelling elderly at risk
for future health problems. Screening activities are frequent-
ly completed in a community health fair setting or at a senior
citizen’s center as part of a ‘health day’ or an annual flu shot
campaign. Depending on which screening activities they
choose, participants are provided with general and/or specif-
ic health information. For instance, one ‘screening station’
may include general educational information that lists the
risks for stroke and a measurement of blood pressure made
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by a volunteer nurse. Another‘screening station’may include
general nutritional information that promotes a calcium rich
diet and a measurement of bone density made by a volun-
teer x-ray technician. Participants leave with useful general
health information and a specific assessment of their own
personal risk based on the results of the screening. These
activities are a service to the community and seem to be a
harmless and effective way to deliver health information to a
large audience at a reasonable cost.”*

However, screening for future health care problems and
delivering risk information to participants may itself involve
risk. Screening programs are designed to prevent future dis-
ability or death and should have benefits that outweigh
potential risks to the participants. In addition, the disease or
detrimental health care event should be relatively frequent
and have serious consequences or outcomes. Intervention
should be available to treat the disorder during the presymp-
tomatic stage, and should be more effective if implemented
earlier rather than later. Participants should be informed of
their results and directed to seek additional testing and/or
appropriate interventions if the results of their screening test
are positive.° The screening test should not place the partici-
pant at risk of physical harm, nor should it impart an extreme
fear of disease or disability so that it paralyzes the individual’s
ability to participate in everyday activities.”

The high risk for serious health consequences from injury
in elderly persons justifies screening efforts to identify indi-
viduals who are at risk for falls and who may benefit from risk
reduction strategies.®™ Falls occur in approximately 30% of
the community-living elderly population each year." In
Hennepin County, Minnesota, which includes the city of
Minneapolis, falls among seniors are the leading cause of
injury-related hospitalization (76%) and injury-related death
(67%)."® Even a fall that does not result in trauma has potential
consequences, most prominently the fear of a subsequent
fall,” which can seriously limit a person’s daily activities.””
Ironically, self-limiting mobility can increase an individual’s
risk for falls because inactivity leads to muscular weakness
and decreased motor performance.” Similarly, screening and
educational activities related to fall risk may promote positive
change, but may also unwittingly cause fear and result in
decreased physical activity.” As part of an evaluation compo-
nent of a fall screening effort among community-dwelling
elderly persons,” we: (1) assessed whether an increase in fear
followed our intervention, and (2) analyzed factors that might
predict such a response among participants.

METHODS
Subjects

As described elsewhere,* subjects in this study included
152 volunteers aged 65 years or older who participated in
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one of 5 screening events for fall risk in a senior citizen’s cen-
ter or housing complex. The project was approved by the
Institutional Review Board at the University of Minnesota.
Participants signed a consent form after investigators
assured that they understood the study. Eligibility was fur-
ther limited to those who could move from one chair to
another chair independently, and stand for 10 seconds with-
out the assistance of a person. Participants were allowed to
use an ambulation aid, such as a cane or walker, if desired.

Procedures

Participants completed a questionnaire that asked them
to provide demographic information prior to completing the
screening assessment and were asked to provide information
about risk factors for falls. Responses were recorded as either
present or absent and categorized as follows:

1) Intrinsic personal risk factors (visual or hearing deficit,
low blood pressure, 5 or more prescription medications,
stress)

2) Functional risk factors (activity limitation, ambulation
aid, specialized footwear)

3) Environmental risk factors (cluttered home, poor lighting
inside home or immediately outside home, electrical
cords in walkways, lacking handrails on steps to enter/exit
home, steps inside or outside the home in disrepair)

4) History of fall in past year

Subjects were screened for risk of falls using the Berg
Balance Scale, a 14-item measure of balance* with a total
possible score of 56. Only participants with a score of 45 or
less were told they were at risk for a fall.** The Berg Balance
Scale” appraises 2 dimensions of balance: a person’s ability
to (1) perform static activities to maintain a posture, and (2)
execute dynamic activities that include movement. Each of
the 14 individual items is scored on a 5 point (0-4) ordinal
scale with a score of 0 representing the inability to complete
the task and a 4 indicating independence. The Berg Balance
Scale has high internal consistency (Cronbach’s alpha = 0.96),
high interrater reliability (r = 0.98), and high intrarater relia-
bility (r = 0.99).*

All participants were provided educational information on
behavioral risk factors for falls. In addition, those who scored
45 or less on the Berg Balance Scale were given a letter to
take to their physician that included their score, a description
of the screening tool, and a suggestion that the participant
be referred to an appropriate intervention program. As
described previously,** the educational information consisted
of a list (Figure 1) of tips to prevent falls based on a patient
information excerpt from American Family Physician.® The
original list (in English) was also translated so that Spanish
and Hmong versions were available. Specific intervention
program referrals were left to the discretion of the partici-
pants and their physicians. Approximately 30 days after the
initial screening, participants were interviewed by telephone
and asked, among other questions, if their fear of falling had
increased since the screening event. The primary outcome
measure was the participants’ responses to this question, an
assessment of self-perceived increased fear from the screen-
ing event to the telephone interview, rather than an empiri-
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Tips to Reduce Risk of Falling

+ Remove or secure throw rugs

+ Cover wiring or lamp cords

+ Exercise regularly

+ Eat a calcium rich diet

+ Have your medications reviewed by your physician
+ Have your hearing checked

+ Have your vision checked

+ Limit your alcohol intake

Figure 1. Educational material.

cal measure of change in fear based on responses to baseline
and follow-up questions about level of fear.

Statistical Analysis

We used 2 approaches to analyze the data. First, we calcu-
lated the odds ratios to assess the strength of the association
between a self reported increased fear of falling and fall risk
(Berg Balance Score < 45), while adjusting for age and gen-
der. Second, to determine underlying factors related to
increased fear following screening, a latent class model*' was
used to identify two classes of risk. Posterior probabilities for
the 4 predictor variables (personal, functional, environmental
risk, a fall during the past year) were used to determine mem-
bership in either the high- or the low-risk class. Latent class-
es are used to model concepts that cannot be observed
directly, like risk of falling, or health related quality of life. In
this study, variables thought to be influenced by the concept
risk for falling’ were measured. The posterior probabilities
represent the likelihood that persons will report a particular
factor (like fall history) given that they are in the conceptual
‘high risk’ or ‘low risk’ class. The class variable was then
entered into a logistic model with age, gender, and the Berg
Balance Scale screening category to see if the relation
between a positive screening result and increased fear per-
sisted or if it could be explained by membership in a either
the high- or the low-risk class.

RESULTS

The mean age of our participants was 79.8 (SD: 7.9, range:
65-99) years. Twenty-seven (18%) were male and 151 (99%)
were Caucasian. Forty-eight individuals (31%) had a Berg
Balance Score suggestive of fall risk (< 45). Overall, 85 (56%)
of the persons in our convenience sample reported having
increased fear of falling. Thirty-four (71%) of those with a
Berg Balance Score suggestive of a fall risk (< 45), and 76
(61%) of the females reported an increased fear of falling. The
relative odds of increased fear of falling, based on a model
that includes age, gender, and a positive screening result are
shown in Table 1. Participants whose Berg Balance Scale
screening score indicated a high risk of a future fall had more
than twice the odds of reporting an increased fear of falling
than did those with a negative screening result. Females
were twice as likely as males to report increased fear.

The number and percent of persons with each particular
risk factor and the probabilities of having a particular risk fac-
tor based on classification into the ‘high-* or ‘low-risk’ group
are shown in Table 2. The latent class model fit well (chi-
square = 3.26, p = .77) and determined that 20 of the 152



Table 1. Relative odds of reporting increased fear of falling after screening. (Model 1 includes screening result, age and sex;

Model 2 includes screening result, risk class, age and sex.)

Variable Model 1 Model 2

Odds Ratio 95 % Cl p Odds Ratio 95 % Cl p
Berg Balance Score (< 45 vs >45) 2.26 1.1-4.8 .03 2.25 1.0-4.8 .04
Risk Score (high vs low) NA NA NA 0.53 0.2-14 21
Age (years) 1.04 1.0-1.1 .10 1.04 1.0-1.1 .09
Gender (female vs male) 2.68 1.1-6.7 .03 2.70 1.1-6.8 .03

Table 2. Number, percent and probabilities of having a
particular risk factor based on membership in either the
high- or low-risk class.

Risk Factor Number (Percent) High-risk class  Low-risk class
probability probability
n=152 n=20 n=132

Personal

Yes 84 (55%) 0.85 0.48

No 68 (45%) 0.15 0.52
Functional

Yes 73 (48%) 1.00 0.35

No 79 (52%) 0.00 0.65
Environmental

Yes 45 (30%) 0.36 0.28

No 107 (70%) 0.64 0.72
Fall in past year

Yes 18 (12%) 0.19 0.10

No 134 (88%) 0.80 0.90

patients were in the high-risk group. Discrimination into high
and low risk groups was greatest for the functional risk fac-
tors, for which 100% of individuals in the high risk group, but
only 35% of individuals in the low risk group, indicated hav-
ing a functional risk factor. On the other hand, the environ-
mental risk factors were the least discriminating with persons
in the high and low risk groups having nearly the same
chance of having an environmental risk factor (36% versus
28%).

The relative odds of increased fear of falling based on a
model that includes latent classes of risk, age, and gender are
also shown Table 1. As we hypothesized, even when taking
into consideration common risk factors associated with
falling by constructing latent classes of risk, the odds of
heightened fear was greater in persons with a positive
screening result when compared with those with a negative
screening result. Also, following screening, women were
more likely than men to report heightened fear.

DISCUSSION

Results from this study suggest that screening for falls
among the community-dwelling elderly can induce a height-
ened sense of fear of falling. This is of concern because the
prevalence of fear of falling in older adults ranges from 29-
55%.3*** Overall, 56% of our convenience sample reported
having increased fear of falling during our 30-day follow-up
interview. This increase in fear as the result of screening may
have a significant impact on the already high prevalence of
fall fear in older adults. A positive screening result was a
strong predictor for heightened fear following fall screening,
even when other risk factors for falls were taken into account.
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Our findings also indicate an association between gender
and increased fear and between increased fear and function-
al risk factors, the variable that best predicted high-risk class
membership in our study. The association between gender
and fear,”" and between functional risk factors and
fear,'»'**** have been reported in the literature; however, our
study is the first to demonstrate an association between
these variables and increased fear as the result of a screening
event.

These results, however, should be considered within the
context of several study limitations. Foremost is the fact that
this was not a population-based study, and we cannot assess
the generalizability of our study sample to that of the larger
community-dwelling elderly population. Our study popula-
tion was at a lower risk of falls than the general population,
given that only 12% had a fall in the previous year. They also
may have had a greater than average level of baseline fear.
We did not measure this. We could not validate that the
responses given by participants in the follow-up interview
were related only to the screening. It is possible that the
material received after the screening, or information received
during consultation with the physician based on our recom-
mendations, was as frightening as the screening result itself.
Additionally, we did not include an evaluation of the sensitiv-
ity of the follow-up time to the reporting of increased fear.
Heightened fear may have occurred 1 day, 7 days, or 29 days
after the screening. Our study did not include a group of indi-
viduals who were not screened, or a control group that was
asked about increased fear of falling without reference to the
screening event.

Fear of falling can be mitigated by interventions that tar-
get multiple dimensions of risk,** particularly if the inter-
vention addresses self-efficacy and social dysfunction.®?*
Tennstedt et al* recommend a group style cognitive behav-
ioral intervention that includes videotape, lecture, group dis-
cussion, mutual problem solving, role playing, exercise
training, assertiveness training, home assignments, and
behavioral contracting. These activities are designed to help
individuals perceive falls and fear of falls as controllable per-
ceptions, set goals to increase activity, modify their environ-
ments, and increase physical activities that promote strength
and balance gains. In addition, fear of falling can be objec-
tively evaluated to determine if it is the cause of activity
restriction or the result of activity restriction;* allowing the
intervention to be tailored to the elderly person’s individual
needs.

Identifying persons who are at high risk for falls, and pro-
viding education and strategies for mitigating risk, are impor-
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tant clinical and public health goals. Such efforts, however,
should take into account the possibility that fear, with unan-
ticipated negative effects, may be introduced by the screen-
ing. If health care professionals are going to screen elderly
persons living in the community for risk of falls, specific inter-
vention programs to address risk should be identified a priori
so appropriate referrals can be made. Referral for additional
testing and for intervention should be emphasized with each
‘at risk’ participant, so that knowledge of risk is transformed
into prevention rather than into a catalyst for fear and
reduced physical activity.
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