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OBJECTIVES: To test the effectiveness of an education
and counseling intervention on reducing environmental
hazards in the homes of older women.

DESIGN: Secondary analysis from a randomized, con-
trolled trial with two arms: fall prevention program and
health education program (control). Environmental haz-
ards were assessed at baseline and immediately posttreat-
ment (12-weeks).

SETTING: Participants’ homes.

PARTICIPANTS: Two hundred seventy-two community-
dwelling women aged 70 and older at risk for falling.

INTERVENTION: The fall prevention program involved
a comprehensive fall risk evaluation, exercise, education,
individualized counseling, and referrals. The health educa-
tion program included topics unrelated to fall prevention.
With the exception of the fall risk evaluation conducted by
a nurse practitioner, baccalaureate-prepared nurses carried
out the interventions.

MEASUREMENTS: Summed and individual scores for
hazards related to the bathroom, floor surfaces, lighting,
furniture, stairways, and storage areas.

RESULTS: Environmental hazards were found in all
homes, with a baseline mean � standard deviation of
10.7 � 2.6 total hazards and range of four to 17 hazards.
Analysis of within-group changes indicated that the fall
prevention group had significantly fewer bathroom, light-
ing, and total hazards after the intervention, whereas the
health education group had significantly fewer bathroom
hazards but more floor hazards. At follow-up, the fall pre-
vention group had significantly fewer lighting hazards and
total hazards than the health education group.

CONCLUSION: Education and counseling have only
modest effects in helping older women make recommend-
ed home modifications. To be most effective in reducing
environmental hazards, fall prevention programs may need
to provide and install safety devices. J Am Geriatr Soc
55:1548–1556, 2007.
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Falls in the older population are increasingly recognized
as a top public health concern because of their high

prevalence and significant risk of injury, disability, institu-
tionalization, and death.1–4 One-third to almost three-
quarters of falls in community-residing older adults occur at
home.5–7 Environmental hazards have been implicated in
25% to 66% of falls,2–10 with fall risk associated with a
greater number of environmental hazards in some stud-
ies.11,12 Although the evidence related to the effectiveness of
home modifications alone as a method to prevent falls has
been equivocal,9,13–19 the reduction of known risk factors
for falling, such as environmental hazards, remains a rec-
ommended strategy in fall prevention programs, particu-
larly for high-risk individuals.19,20

Home assessment and modifications as a sole interven-
tion or as part of a multifactorial intervention have been
tested in fall prevention trials using individual, group, and
population-based approaches that vary in intensity and
format.18,21,22 Multifactorial intervention trials rarely re-
port on environmental hazard reduction,16 whereas sole
intervention trials report hazard outcomes in a way that
makes comparisons across studies difficult.8,9,13,18,23

Reported adherence to making recommended home mod-
ifications varies enormously, from 8% to 90%.8,9,17,24–27

In general, studies reporting higher adoption rates for mak-
ing home modifications tend to be more intense (e.g., great-
er frequency of contact) and provide free equipment,
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installation, or both.17 Brief contact tends to have only
minimal effect on adoption of home modifications.24,28

Given the seriousness of falls in the older population and
the importance of the person–environment interaction, es-
pecially in those at greater fall risk, there is further need to
identify strategies that are effective in helping older adults
make recommended home modifications.

This study investigated the effectiveness of an education
and individualized counseling intervention delivered by
nurses in reducing home environmental hazards in a popu-
lation-based sample of community-dwelling older women at
risk for falling. This intervention was conducted as part of a
multifactorial fall prevention trial known as the Fall Eval-
uation and Prevention Program. The hypothesis tested in this
secondary analysis was that there would be fewer environ-
mental hazards in the homes of participants in the fall pre-
vention program than those in the health education program
immediately after the intervention. Additional research
questions addressed how many women in the fall preven-
tion group would prioritize goals to reduce environmental
hazards in an action plan developed to reduce their fall risk
factors and how many would make home modifications.

METHODS

Design

This secondary analysis involved data from a randomized,
controlled, single-blinded trial with two arms: a multifac-
torial fall prevention program (comprehensive fall risk as-
sessment, exercise, education, individualized counseling
including environmental modifications) and a health edu-
cation program (control). The parent study is assessing the
reduction of falls at 1 and 2 years posttreatment in com-
munity-dwelling older women at risk for falls. Participants
were stratified according to age group (70–74 and �75)
and randomized using a permutated block design with
varying block sizes of four and six to assure that the number
of participants was balanced in each treatment group. The
same nurse practitioner (MM) evaluated environmental
hazards at baseline and immediately after a 12-week, home-
based intervention. This individual was blinded to treat-
ment group status, and study participants were reminded
not to reveal their treatment assignment during their fol-
low-up visit. Participants received a modest honorarium
($25) after each study endpoint. The University of Minne-
sota’s institutional review board approved study proce-
dures, and written informed consent was obtained before
data collection.

Participants

The target population was female Medicare beneficiaries
aged 70 and older living independently in the Twin Cities
Metropolitan Area and deemed to be at risk for falls. To be
included, participants had to show evidence of postural in-
stability on balance testing, be cognitively intact (Mini-
Mental State Examination (MMSE) score 423),29 have
one other injurious fall risk factor (e.g., history of falling
during the previous year; �3 prescription medications;
sedative, psychotropic, or cardiovascular drug use; arthri-
tis; stroke; depression; urge urinary incontinence; MMSE
score 24–26; low body mass index (o24); mobility limita-

tions such as self-reported limitations in walking one block,
short steps, or slow gait; foot problems; nighttime sleep
problems; self-reported limitations in bathing or dressing;
or orthostatic hypotension), and live within a 12-mile
radius of the university campus. Exclusion criteria were
inability to walk 30 feet without stopping with or without
an assistive device; involvement in regular exercise; unsta-
ble health or health conditions that would prohibit safe,
independent exercise; and terminal illness. Participants
were required to have physician clearance for exercise par-
ticipation, own a telephone, be able to read and write in
English, and be available for follow-up appointments.

Recruitment was accomplished by mailing invitations
for study participation to a randomized sample of female
Medicare beneficiaries from a list provided by the Health
Care Financing Administration (now Centers for Medicare
and Medicaid Services). Initial eligibility was determined
through telephone screening conducted by registered nurs-
es, with final eligibility determination made after a com-
prehensive baseline assessment conducted in participants’
homes by a nurse practitioner.

Outcome Measure

The primary outcome measure was the total number of
environmental hazards within the home. An environmental
hazard was defined as the physical element in the home that
posed potential fall risk. For the purposes of this study, the
home was defined as the area that began immediately inside
the door of the individual house, apartment, or room unit.
Environmental hazards were measured by conducting a
room-by-room assessment using the Home Environmental
Survey (HES).30,31 This instrument consisted of dichoto-
mous or categorical items that describe the presence or ab-
sence of environmental hazards in six categories: bathroom,
floor surfaces, lighting, stairways, storage areas, and furni-
ture. Bathroom hazards were checked in participants’ most
frequently used bathroom(s). Six items were assessed:
height of the toilet seat; presence of toilet and bathtub or
shower grab bars; need to reach for water control and
bathing supplies; and presence of nonslip surfaces. Floor
hazards included 12 items that assessed presence of throw
rugs, clutter, and tripping hazards (lamp extension and
telephone cords, carpet folds, and holes) in the bathroom,
bedroom, kitchen, and living room. Lighting hazards in-
cluded eight items related to the availability of nightlights in
these rooms and ease of reaching light switches. Stairway
hazards included seven items: step edge visibility, illumina-
tion, light switch access, handrail availability and safety,
clutter, and tripping hazard. Storage areas included four
items that assessed the ease of reaching storage (e.g., too
high or too low) in the bathroom, bedroom, living room,
and kitchen. Five items related to furniture stability,
although these were not included in the final analyses,
because so few participants were found to have unstable
furniture. Thirty-seven hazards from the five environmental
categories were included in the data analysis.

Standardized definitions of hazards were available to
guide scoring of items.31 The HES does not provide a stan-
dardized scoring scheme for summing items; therefore, a
scoring approach based on the instrument’s conceptual
schema was used30 (available upon request from first
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author). In previous studies, interrater reliability estimates
for most assessments of environmental hazards pooled
across all rooms of the house were good to excellent using
trained evaluators.31 Reliability was expected to be higher
in this study because of the use of the same nurse evaluator.

Interventions

Participants in the fall prevention program and the health
education program received a 12-week intervention of al-
ternating home visits and telephone calls from four trained
baccalaureate-prepared registered nurses. Both groups re-
ceived a packet of materials related to their particular in-
tervention.

The fall prevention program group received instruc-
tions on an exercise program (initiated during Weeks 1–3);
an individualized fall risk profile derived from the compre-
hensive risk assessment conducted as part of the baseline
evaluation by the nurse practitioner, which included a list of
environmental hazards identified from the HES (Week 5);
fall and home safety education and counseling (Weeks
5–13); and a gift of two nightlights. The fall and home
safety education conducted during two home visits involved
a room-by-room discussion of physical hazards using an
illustration from AARP showing hazards associated with
each room along with recommendations on how to make
each room safer. In addition, education was provided on
how to reduce behavioral hazards associated with each
room and with different activities. Participants and the in-
tervention nurses collaboratively identified an action plan
based on the participants’ prioritized goals for correcting a
minimum of any three identified risk factors, which may or
may not have included environmental hazards derived from
the baseline evaluation. Action plans for the selected risk
factors were reviewed during subsequent home and tele-
phone visits with encouragement from the nurses for mak-
ing changes. Reinforcement for making needed home
modifications was provided in home visits and telephone
calls, as appropriate, after the home visit during which they
were initially discussed. Referrals were provided on where
to purchase safety devices such as grab bars or reachers and
where to obtain handyman services for making home mod-
ifications.

The health education group received education on top-
ics unrelated to fall prevention (e.g., health screenings, im-
munizations, and records; breast and skin care; memory
tips; food fads and facts; and advance directives).

Statistical Analysis

Environmental hazards are presented as item proportions,
with counts summed within each hazard category,
means � standard deviation (SD) for summed scores with-
in categories, and a total hazard score. Environmental haz-
ards were aggregated within categories to limit the number
of tests for statistical significance at baseline. Counts of
environmental hazards at baseline for the two groups were
compared using unpaired t-tests to detect differences be-
tween groups. At follow-up, the Wilcoxon signed ranks test
was used to test for within group changes, and the Mann-
Whitney U Test was used to determine between-group
changes on the summed hazard category and total scores.
Because nightlights were provided to fall prevention group

participants, analyses on the lighting hazard score and the
total hazard score were conducted with and without the
four items that related to nightlight use.

P-values were not adjusted for multiple comparisons.
A P-value o.05 was considered statistically significant. The
parent study was powered to detect a reduction in falls over
a 1-year period; the power to detect changes in environ-
mental hazards was not estimated before these analyses. All
data were analyzed using SPSS software (Version 13.0, SPSS
Inc., Chicago, IL).

Written action plans were reviewed to tally the number
of participants in the fall prevention group who set a goal
to correct a particular environmental hazard. The number
of participants who corrected hazards at follow-up was
calculated.

RESULTS

Participant Enrollment, Characteristics, and Retention

Figure 1 illustrates the flow of participants through follow-
up. A total of 272 women were enrolled; 137 participants
were randomized to the fall prevention group and 135 par-
ticipants to the health education group. Nine participants
withdrew before the follow-up visit: six participants in the
fall prevention group and three in the health education
group. Reasons for withdrawal were health problems
(n 5 4), time commitment (n 5 3), move out of state
(n 5 1), and multiple family stressors (n 5 1).

Participants in the two groups were similar at baseline
(Table 1). The mean age of the overall sample was
78.8 � 5.6. The sample was predominantly white, with ed-
ucation beyond high school, and lived in single-family
homes. Slightly less than half lived alone. The fall preven-
tion group had slightly more participants who lived in sin-
gle-family homes, and the health education group had more
participants who resided in single-level condominiums or
multiple-level town homes.

A baseline HES was completed on 100% of the par-
ticipants (N 5 272). Five participants moved before follow-
up. The baseline and follow-up HES conducted in the same
home environment were available for 92.7% (n 5 252) of
the participants, including 126 participants (91.2%) in the
fall prevention group and 126 participants (92.0%) in the
health education group. Reasons participants were lost to
follow-up for home environment analyses are listed in Fig-
ure 1. Reasons for refusal of home inspections or inspec-
tions of certain rooms at baseline or follow-up were ill
or sleeping spouse, messy room, privacy concerns, or felt
assessment was unnecessary.

Baseline Prevalence of Home Environmental Hazards

Environmental hazards were found in all participants’
homes at baseline, with a range of four to 17. All homes had
at least four physical hazards; 18.1% of homes had four to
eight hazards, 27.4% had nine to 10 hazards, and 54.6%
had 11 or more hazards. The mean number of total hazards
was 10.7 � 2.6, which included 3.7 � 1.3 bathroom haz-
ards, 2.5 � 1.5 floor hazards, 1.7 � 1.0 storage hazards,
and 2.1 � 1.4 stairway hazards. The eight most frequently
observed physical hazards were low toilet seat (94.7%), no
toilet grab bar (87.2%), no living room night light (85.7%),
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no bedroom night light (79.4%), bathroom throw rug
(72.4%), no kitchen night light (67.5%), no bathtub or
shower grab bar (60%), and throw rug in the kitchen
(51.7%).

The fall prevention and health education groups had a
similar number of hazards when grouped according to in-
dividual hazard categories and total number of hazards
(Table 2). The one exception was that the fall prevention
group had significantly more bathroom hazards (P 5.04),
which reflected having a higher proportion of homes with a
slippery bathing area and no bathtub or shower grab bar.

Intervention Adherence and Effectiveness

Contact with participants in both groups during the 12-
week program was similar. The fall prevention group

received a mean of 6.4 � 0.9 home visits and 5.5 � 1.2
telephone calls, for a mean of 11.8 � 3.1 total contacts,
whereas the health education group received a mean of
6.7 � 1.7 home visits and 5.4 � 0.9 telephone calls, for a
mean of 12.4 � 1.8 total contacts.

Table 3 presents the findings related to changes in
environmental hazards according to category within and
between treatment groups for only those participants
who had remained in their original homes and allowed an
environmental assessment (n 5 252). With respect to
within-group changes from baseline to follow-up, the fall
prevention group significantly reduced their hazards in two
categories: bathroom (Po.001) and lighting (Po.001).
They also had fewer total hazards (Po.001). When night
lights were removed from the analyses, the fall prevention
group still had a significant reduction in their total hazards

Assessed for eligibility 
(n = 4,112)

Excluded (n = 3,840) 
Non response  (n = 1,332) 
Ineligible (n = 1,200) 
Refused to participate (n = 965) 
Deceased              (n = 61) 
Undeliverable             (n = 266) 
Moved              (n = 16) 

Randomized (n = 272) 

Analyzed (n = 126) 

Not Analyzed (n = 9) 

Lost to follow-up (n = 6) 
Health problems (n = 4) 
Time commitment (n = 2) 

Refused home environment follow-up 
assessment (n = 3) 

Allocated to Health Education (n = 135) 

Received allocated intervention (n = 131) 
Received partial intervention (n = 3) 
Did not receive intervention (n = 1) 

Analyzed (n = 126) 

Allocated to Fall Prevention (n = 137) 

Received allocated intervention (n = 126) 
Received partial intervention (n = 7) 
Did not receive intervention (n = 4) 

Not Analyzed (n = 11) 

Lost to follow-up (n = 2)
Time commitment (n = 1) 
Family issues (n = 1) 

Refused home environment follow-up 
assessment (n = 7) 
Moved to new residence (n = 2) 

Figure 1. Flow of participants.
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(P 5.01). The health education group had significantly re-
duced their bathroom hazards (P 5.03) but had a signifi-
cant increase in floor hazards (P 5.02) from baseline to
follow-up. Removing night lights from the analysis did not
modify these results. At follow-up, the fall prevention group
had significantly fewer lighting hazards with night lights
included (Po.001) and total hazards with night lights in-
cluded (Po.001) and excluded from the analysis (P 5.047)
than the health education group.

Examination of the written action plans indicated that
69.1% (n 5 85) of participants in the intervention group set
at least one goal for correcting an environmental hazard.
Approximately 8% (n 5 10) of the fall prevention group
refused to make an action plan to reduce their fall risk fac-
tors. Of those who established a plan, 55.3% (n 5 47) made
one or more home modifications by follow-up. The most
frequent modifications made were night light installation
(n 5 32), removal of throw rugs (n 5 12), modifying slip-
pery bathing area (n 5 8), and adding a bathing grab bar
(N 5 6).

DISCUSSION

The education and individualized counseling intervention
led to significant, although modest, changes in lighting and
bathroom hazards and total hazards in the homes of older
women at risk of falling. Most of the change in environ-

mental hazards can be attributed to the provision of night
lights, a gift for study participation. The increase in floor
hazards in the health education group also contributed to
the change in total environmental hazards.

This study had several strengths. The use of the HES,
a standardized instrument, at baseline and follow-up by a
trained nurse practitioner, allowed quantification of envi-
ronmental hazards and testing for group differences. Pre-
viously, only a small number of multifactorial or sole
intervention trials have tested whether a program that in-
volves home safety assessment, education, and recommen-
dations led to group differences in fall hazards.9,16,23,33

This group comparison is important, because there may be
greater fall hazard awareness and subsequent home mod-
ifications on the part of the control group because of their
participation in a fall prevention trial or from exposure to
public information about fall and home safety. The current
results suggest some evidence of this, because there were
significant within-group changes in bathroom hazards in
the control group. This is similar to two other studies that
reported that the control group made home modifica-
tions.8,25 One study reported that a large number of control
group participants (74.7%) reported acting in a safer man-
ner, with 15.8% installing safety devices.8 The other trial
found that control participants made more environmental
changes than a group that received one-to-one counseling
but fewer than those participating in a small-group fall

Table 1. Participant Characteristics

Characteristic

Overall Group

(N 5 272)

Fall Prevention

Group (n 5 137)

Health Education

Group (n 5 135)

Demographic

Age, mean � SD 78.8 � 5.6 78.5 � 0.3 79.0 � 05.9

White, n (%) 268 (98.5) 133 (97.1) 135 (100.0)

4High school education, n (%) 163 (59.9) 85 (62.0) 78 (57.8)

Income �$20,000/year, n (%)� 140 (51.5) 85 (55.5) 65 (47.8)

Lives alone, n, % 133 (48.9) 68 (49.6) 64 (47.4)

Housing type

Single-family home, n (%) 162 (59.6) 89 (65.0) 73 (54.1)

Condominium or town home, n (%) 38 (14.0) 14 (10.2) 24 (17.8)

Apartment, n (%) 69 (25.4) 34 (24.8) 35 (25.9)

Assisted living facility, n (%) 1 (0.4) 0 (0) 1 (0.7)

Clinical

Mini-Mental State Examination score, mean � SDw 28.5 � 1.5 28.5 � 1.5 28.5 � 1.5

Fall(s) in previous year, n (%) 106 (39.0) 52 (38.0) 54 (40.0)

Injurious fall(s) in previous year, n (%) 67 (24.6) 36 (26.3) 31 (23.0)

Number of chronic conditions, mean � SD 2.8 � 1.6 3.5 � 2.5 2.9 � 1.6

Number of weekly medications, mean � SD 3.7 � 2.5 3.5 � 2.5 3.8 � 2.6

Self-reported balance problems, n (%) 85 (31.3) 47 (34.3) 38 (28.1)

Self-reported walking problems, n (%) 69 (25.4) 36 (26.3) 33 (24.4)

Use of walking device, n (%) 49 (18.0) 25 (18.2) 24 (17.8)

Good to excellent self-rated health, n (%) 251 (92.3) 128 (93.4) 123 (91.1)

Survey of Activities and Fear of Falling in the Elderly Scale score, mean � SDz 0.4 � 0.4 0.4 � 0.5 0.4 � 0.4

�Missing data: fall prevention group (n 5 15); health education group (n 5 10).
wRange 0–30; score o24 indicates cognitive impairment.
zRange 0–3; higher score indicates greater worry about falling.32

SD 5 standard deviation.
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Table 2. Baseline Prevalence of Environmental Hazards (N 5 272)�

Hazard

Fall Prevention

Group

Health Education

Group

Difference

P-Value�

Bathroom hazards, n/N (%)�

Low toilet seat 127/137 (92.7) 129/134 (96.3)

No toilet grab bar 120/137 (87.6) 116/134 (86.6)

No bathtub or shower grab bar 87/137 (63.5) 74/133 (55.6)

Bend or reach for water control 73/137 (53.7) 60/134 (45.1)

Slippery bathing area 76/136 (55.9) 55/133 (41.4)

Bend or reach for bath supplies 42/137 (30.7) 36/133 (27.0)

Total bathroom hazards, mean � SDw 3.9 � 1.3 3.5 � 1.4 .04

Floor hazards, n/N (%)z

Throw rug bathroom 98/137 (71.5) 99/134 (73.9)

Throw rug bedroom 39/134 (29.1) 50/133 (37.6)

Throw rug kitchen 68/137 (49.6) 71/132 (53.8)

Throw rug living room 44/137 (32.1) 42/134 (31.3)

Clutter bathroom foot path 8/137 (5.8) 9/135 (6.7)

Clutter bedroom foot path 41/134 (30.6) 28/133 (21.1)

Clutter kitchen foot path 10/137 (7.3) 7/132 (5.3)

Clutter living room foot path 19/137 (13.9) 9/134 (6.7)

Tripping hazard in bathroom 3/137 (2.2) 0/135 (0.0)

Tripping hazard in bedroom 2/130 (1.5) 3/129 (2.3)

Tripping hazard in kitchen 1/137 (0.7) 0/135 (0.0)

Tripping hazard in living room 1/137 (0.7) 2/134 (1.5)

Total floor hazards, mean � SDw 2.5 � 1.5 2.5 � 1.4 .86

Lighting hazards, n/N (%)

No bathroom night light 71/137 (51.8) 72/134 (53.7)

No bedroom night light 113/134 (84.3) 103/132 (78.0)

No kitchen night light 92/136 (67.6) 89/132 (67.4)

No living room night light 118/136 (86.1) 113/134 (84.3)

Difficult to reach light switch in bathroom 1/137 (0.7) 4/134 (3.0)

Difficult to reach light switch in bedroom 0/134 (0.0) 7/130 (5.4)

Difficult to reach light switch in kitchen 14/137 (10.2) 9/130 (6.9)

Difficult to reach light switch in living room 29/134 (21.6) 16/134 (11.9)

Total lighting hazards, mean � SDw 3.3 � 1.2 3.1 � 1.3 .14

Stairway hazards�

Step edges poorly visible 65/87 (74.7) 73/85 (85.9)

Uneven lighting of stairway 57/87 (65.5) 51/85 (60.0)

No light switch at top or bottom of stairs 25/87 (28.7) 27/85 (31.8)

Clutter on stairs 20/87 (23.0) 22/85 (25.9)

Tripping hazard on stairs 1/86 (1.2) 1/83 (1.2)

Unsafe handrail 14/78 (17.9) 13/85 (15.3)

Absence of handrail 10/87 (11.5) 5/85 (5.9)

Total stairway hazards, mean � SDw 2.1 � 1.7 2.1 � 1.1 .73

Storage hazards, n/N (%)�

Difficult to reach bathroom storage 31/132 (23.5) 27/129 (20.9)

Difficult to reach bedroom storage 34/134 (25.4) 39/133 (29.3)

Difficult to reach kitchen storage 119/137 (86.9) 111/132 (84.1)

Difficult to reach living room storage 25/74 (33.8) 25/65 (38.5)

Total storage hazards, mean � SDw 1.7 � 1.1 1.8 � 1.0 .62

Total hazards, mean � SD (25 items, with night lights)§ 11.0 � 2.6 10.4 � 2.6 .07

Total hazards, mean � SD (21 items, without night lights)§ 8.1 � 2.3 7.6 � 2.1 .10

�Denominators vary because of refusals to allow inspections in certain areas of the home, combined rooms, lack of storage areas in room, does not use tub or

shower for bathing, no stairs in home, or missing item.
wUnpaired T-tests.
zTripping hazards include lamp extension or telephone cords, carpet folds, and holes.
§ Total hazards exclude stairway category, because not all participants had stairs.

n/N 5 number of participants with hazard/total number of participants; SD 5 standard deviation.

EDUCATION AND INDIVIDUALIZED COUNSELING TO REDUCE ENVIRONMENTAL HAZARDS 1553JAGS OCTOBER 2007–VOL. 55, NO. 10



prevention program.25 Another strength was the use of a
population-based sample. Only one other study reported on
population-based estimates of environmental hazards, and
a high percentage of their population resided in age-
restricted housing, presumably with better safety features.34

The results in the current study provide evidence of the
prevalence of environmental hazards in a population that
resided predominantly in non-age-restricted housing. They
also suggest how likely older women would be to follow
home modification recommendations without financial or
technical assistance.

It is difficult to compare the results of this study directly
with results of others with respect to making home mod-
ifications because of the heterogeneity of measurement ap-
proaches and reporting. However, the overall rate of
making recommended changes is consistent with some
studies24,25 and considerably less than in other studies in
which safety devices were provided and installed at minimal
or no cost to study participants.8,13,16 The study outcomes
suggest that, to be most effective, a home safety assessment

and modification program must provide safety devices that
can be immediately installed; otherwise, changes are un-
likely to occur. The most common home modification made
was installing night lights with which participants were
provided. This finding is consistent with prior research that
noted that participants are more likely to make simple, in-
expensive modifications than those that are more complex
or costly, such as adding hand rails or grab bars or repairing
unsafe flooring.8,13,25 There was limited adherence to mak-
ing recommended home modifications, even with partici-
pants who set goals to implement home modifications and
who had weekly contact with and encouragement from
nurses over 2 months.

Although all homes had modifiable environmental haz-
ards at baseline, a significant number of participants did not
prioritize a goal to reduce these hazards. Several reasons
might explain this. First, participants received a list of all
their fall risk factors and may have selected to focus on
goals unrelated to environmental hazards such as improv-
ing balance and muscle strength. Second, older women’s

Table 3. Effects of Education and Individualized Counseling on the Reduction of Environmental Hazards

Hazard Category N

Baseline Follow-Up

Within-Group

Change�
Between-Group

Changew

Mean � Standard Deviation P-Value

Bathroom (6 items)

Fall prevention 122 3.8 � 1.3 3.5 � 1.2 o.001 .02

Health education 124 3.5 � 1.3 3.4 � 1.3 .03

Floor (11 items)

Fall prevention 126 2.5 � 1.5 2.4 � 1.4 .72 .11

Health education 121 2.4 � 1.4 2.8 � 1.5 .02

Lighting (8 items, including night lights)

Fall prevention 116 3.4 � 1.2 2.8 � 1.4 o.001 o.001

Health education 114 3.1 � 1.4 3.2 � 1.2 .09

Lighting (4 items, excluding night lights)

Fall prevention 119 0.5 � 0.7 0.4 � 0.6 .30 .12

Health education 117 0.3 � 0.6 0.3 � 0.6 .36

Storage (4 items)z

Fall prevention 71 1.7 � 1.1 1.9 � 1.1 .80 .16

Health education 64 1.8 � 1.0 1.6 � 1.0 .12

Stairway (8 items)§

Fall prevention 73 2.1 � 1.2 2.2 � 1.0 .21 .92

Health education 76 2.1 � 1.1 2.2 � 1.0 .48

Total (29 items with night lights)kz

Fall prevention 126 11.1 � 2.6 9.9 � 2.6 o.001 o.001

Health education 123 10.4 � 2.6 10.6 � 2.8 .68

Total (25 items without night lights)kz

Fall prevention 126 8.1 � 2.3 7.5 � 2.2 .01 .047

Health education 123 7.6 � 2.1 7.7 � 2.5 1.00

Note: Numbers vary because of refusals to allow inspections in certain areas of the home, lack of storage areas in room, does not use tub or shower for bathing, no

stairs in home, or missing item.
�Wilcoxon Signed Ranks test of change over time within a single group.
wMann Whitney U test to compare amount of change between groups.
zReflects only participants with storage areas in the kitchen, living room, bathroom, and bedroom.
§ Reflects only participants whose homes had stairways.
kExcluding stairway category and living room storage item from storage category, because approximately half of participants did not have or use these in their

homes.
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experiences with falls and injurious falls, their perceived
susceptibility to falling, self-efficacy in preventing falls, be-
liefs about environmental hazards, personal meaning as-
cribed to aspects of the environment, their freedom in
decision-making about the home environment (e.g., owning
their residence), and the perceived and actual costs of home
modifications influence their willingness to make home
modifications.25,35,36 From anecdotal information collected
in this study as well as in other studies,37 many older people
disregarded the advice on making home modifications,
because they did not feel it was personally relevant or
needed. The challenge in developing future home safety
programs for older adults will be to increase their awareness
of personal susceptibility to falling to persuade them to
make changes.

Consistent with prior studies,11,12,33,34 the findings in-
dicate that environmental hazards are highly prevalent
in the homes of older adults. At baseline, each house had
on average 10.7 modifiable hazards. Other studies have
reported the presence of modifiable environmental hazards
in 60.4% to 91.3% of homes studied,17,33,34 with wide
variation in average number of hazards per home. There
is a need to develop consensus on home environmental
assessment instruments that include standardized scor-
ing schemes that can be used in future research on fall
prevention and home modifications, because these instru-
ments vary according to study, making comparisons
difficult.

There were several important study limitations. The
follow-up period was short, and it is possible that a greater
number of home modifications might have been imple-
mented had the follow-up period been longer so that par-
ticipants had more time to correct hazards. The
intervention nurses anecdotally reported that participants
seemed initially reluctant to correct environmental hazards
when presented with their comprehensive list of fall risk
factors. They appeared more likely to make home modifi-
cations after their awareness increased through education,
they had established rapport and a trusting relationship
with the intervention nurse, and they had received repeated
encouragement for making home modifications over several
weeks. This is supported by the participants’ high rate of
not prioritizing goals to reduce environmental hazards and
the finding that some of these participants had made home
modifications by follow-up (6%, n 5 6). However, the in-
tervention intensity, which involved weekly contact for at
least 8 weeks after the introduction of home modification
recommendations, somewhat offset this limitation. Anoth-
er limitation relates to this study being a secondary analysis
of a trial testing the efficacy of a multifactorial fall preven-
tion intervention. Thus, the study was not powered a priori
to detect group differences in environmental hazards, al-
though significant differences were noted between groups in
several environmental hazard categories, including total
hazards. Although these changes are statistically significant,
they may not have clinical significance. Prior studies testing
home modifications as a fall prevention strategy have been
inconclusive.9,13,23 Furthermore, there is no agreement on
which hazards deserve the most attention for intervention,
although slippery surfaces, stairs, and tripping hazards are
implicated in injurious falls. Finally, the low recruitment
rate (6.6%) from eligible women, with the study population

being predominantly white, well educated, and with middle
incomes, limits generalizability of the results.

The public health implications of falls in the older
population have led to a national agenda for fall prevention
to increase home safety awareness, education, and inter-
vention programs.38 Recent legislation introduced into the
U.S. Congress (S. 1531, the Keeping Seniors Safe from Falls
Act) would provide funding to support an education cam-
paign and research focusing on reducing falls among older
adults. Given the study outcomes, any education campaign
should include information on home safety assessment and
modification. However, future interventions should consid-
er how to incorporate financial and practical assistance for
making needed home modifications. Demonstration pro-
grams suggest that home safety interventions are well ac-
cepted by older adults and are likely to lead to having
environmental hazards removed.26,39,40

The development of standardized assessment instru-
ments and methods for reporting study outcomes on envi-
ronmental hazards would enhance future research on home
safety assessment and modifications programs. Research is
needed on the facilitators that influence successful imple-
mentation of home modifications and how to best engage
older adults in this process. Studies are also needed that can
examine community-based approaches to increasing public
awareness of falls and home safety and the need to reduce
environmental hazards in older persons’ homes. One ap-
proach might be to test a program that targets the children
of older adults to see if this has a benefit in reducing fall
hazards in their parents’ homes, because they may be able to
better assist in making home modifications. However, the
older adult’s autonomy would need to be considered in such
an approach.

In conclusion, an intensive program of fall and home
safety education and individualized counseling led to only
modest reductions in environmental hazards in this popu-
lation-based sample of older women who were at risk of
falling. The provision of night lights influenced the results,
which suggests that assisting older women in obtaining and
installing devices might result in greater reductions of fall
hazards in their homes. In future home modification pro-
grams, consideration should be given to increasing com-
munity awareness of home safety and the provision and
installation of safety devices.
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