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Objectives: Home assessment and modification are crucial to pre-
vent fall and fall-related injuries, especially in vulnerable subjects.
This study assessed the need for home modifications and inves-
tigated risk factors associated with home injuries in post-total knee
arthroplasty (TKA) patients.

Methods: This study was conducted at the university hospital from
July 2022 to July 2023. The patients who had undergone TKA
without perioperative complications were recruited. The demo-
graphics, clinical data, home environmental factors, needs for home
modification, and factors related to home unintentional injury were
collected at 2 weeks postoperatively. The analysis was done by using
descriptive statistics, and logistic regression.

Results: A total of 140 patients were included. The occurrence of
falls within 2 weeks after TKA was 33.57%. The location of falls
was the home entrance (29.09%), living room (23.64%), and bath-
room (18.18%). About 38.5% of the patients explicitly needed home
modifications. Falls were associated with inefficient grab bars
[adjusted odds ratio= 3.26, 95% CI= 1.37-7.81, P= 0.008] and
lighting (adjusted odds ratio= 12.83, 95% CI= 1.36-121.34,
P= 0.026).

Conclusions: Falls among post-TKA patients were frequently
occurred. Preoperative home assessment and home modifications
should be done in order to minimize risks of falls, particularly in
common locations.

Key Words: falls, home assessment, home environment, injury
prevention, knee osteoarthritis
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O steoarthritis (OA) is among the leading causes of dis-
ability in the elderly. Globally, 240 million people were

affected, including 10% of men and 18% of women aged 60
and older.1,2 Knee OA causes pain, dysfunction, impaired
activities of daily living, and Health-Related Quality of Life
(HRQOL).3,4 Total knee arthroplasty (TKA) is the

treatment for late-stage OA of the knee and one of the most
commonly performed orthopedic surgeries worldwide.5 The
estimated annual number of knee replacement procedures in
the United States is 3.48 million by the year 2030.6 Although
TKA is a highly successful surgery, the patients need
physical, mental, and emotional adjustments after surgical
procedures, especially during the hospital-to-home tran-
sition period. The prevalence of TKA patients who experi-
enced at least one fall after surgery was 17.2% to 26.7%
within 6 months, and up to 70% in 8 months.7,8

The home environment approximately accounted for a
third of the injuries across all age groups. Odds of injury
increased by 22% for each additional home hazard9 In the
United States, it was found that more fall hazards arose at
home than anywhere else.10 Research from Hong Kong
pointed out that 45.2% of falls presented at home with 29%
indoors, and mostly from walking (67.7%), slipping (35.5%),
and tripping (35.5%).7 A study in Thailand reported that
39% of the injuries happened at home, with 33% attributable
to falls. The most common locations for these accidents
were the home entrance (14%), followed by the bathroom
(13%), and the stairs (6%).11

Thus, a safe home environment is essential for
morbidity and mortality prevention as well as improving
the quality of life for patients, families, and caregivers.
Addressing home injury hazards leads to appropriate
management and could effectively reduce household
injuries.12,13 A home risk assessment study identified that
the lack of support along the stairs or in the bathrooms,
inappropriate flooring material, inadequate home size, and
the problems of resting furniture ergonomics can increase
the risk of falls.14

A meta-analysis of 6 randomized controlled trials with
4208 participants showed that home safety assessments with
subsequent modifications could decrease fall rates by 19%
(relative rate= 0.81 95% CI= 0.68-0.97), particularly for
individuals at higher risk of falling.15 Moreover, the New
Zealand Home Injury Prevention Intervention (HIPI) study
found 26% fall reduction in average,16 and 31% reduction
among Māori households compared with those in unmodi-
fied homes.17

To encourage adoption and acceptability, home
modifications should be tailored to the patient’s needs and
respond to specific requirements, demographics, affordabil-
ity, and preferences of the patients and their caregivers.
With regards to the limitations on their knee motion and
walking abilities in post-TKA patients, these factors require
specific interventions and fall prevention protocols, on top
of those provided for the general elderly. This study aimedDOI: 10.1097/PTS.0000000000001313
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to assess the need for home modifications and investigate the
risk factors for unintentional injuries at home in post-TKA
patients.

METHODS

Study Design
A cross-sectional study was conducted from July 2022

to July 2023 at a university hospital in Bangkok, Thailand.
The ethical approval was obtained from the Institutional
Review Board at Ramathibodi Hospital, Mahidol Univer-
sity (MURA2022/410).

Participant Selection
The inclusion criteria were adults who had undergone

TKA and had a follow-up appointment ∼2 weeks after
discharge. Patients with perioperative complications, includ-
ing medical complications, superficial skin necrosis, wound
infection, deep infection, and prosthetic instability or
loosening were excluded. Those who had complications
possibly contributed to higher risk of falling,18 and might
not represent the main study population of general post-
TKA. Sample size was calculated based on alpha error at
0.05, beta error at 0.2, error margin at 5%, and an estimated
incidence of the need for home modifications at 1%.19 The
total sample size required was 140. After getting the
informed consent, the patients with or without their
responsible relatives/caregivers were recruited into the study
and interviewed.

Data Collection
The data were collected using structured interview by

an interviewer-administered questionnaire developed for
this study (Supplemental Appendix, Supplemental Digital
Content 1, http://links.lww.com/PAS/C5). Demographic
characteristics and personal history were collected including
sex, age, marital status, education level, congenital diseases,
occupation, monthly family income, number of family
members, use of assistive devices, duration of knee pain,
and history of orthopedic surgery. We also assessed the
patient’s home environment such as the type of housing
(single house, town house, shophouse serving residence and
commercial business, apartment, and condominium), home
size, duration of stay, home accessibility, home flooring,
bathroom size, the presence of grab bars in the bathroom,
mobility space, and lighting; and risk factors associated with
injuries occurring in the homes of post-TKA patients. The
outcomes of interest were unintentional home injury and the
need for home modifications. All data were recorded by the
researchers at ∼2 weeks after the operation.

Statistical Analysis
STATA software version 15.0 (Stata Corp, College

Station, TX) was used for data analysis. The demographic
characteristics were presented as frequency, percentage,
mean, and SD. χ2 test for normally distributed data or the
Fisher exact test for non-normal distribution was used to
compare characteristics and the needs for home modifica-
tion after total knee replacement surgery. To estimate the
strength of the association between risk factors and home
injuries, odds ratios (OR) were calculated along with a 95%
CI. Factors with a P-value < 0.1 from bivariate analysis
were included in the multivariate model. Significant P-value
was < 0.05.

RESULTS
There were 150 patients scheduled and underwent

TKA during the recruitment period. All of them were
eligible, but 140 patients were willing to participate in the
study. Most of the patients were female (88.6%). The
average age was 68.6 years. In all, 120 (86.7%) were more
than 60 years old and 84 (60.0%) were married. Most
participants (67.14%) graduated at or below high school
level, 80.0% were retirees/unemployed, 32.9% had monthly
income < 20,000 Baht (US$ 565), 71.4% lived with at least 3
family members, whereas the average family member was
3.7 persons per household. One-third of the patients used
mobility devices at home, such as canes (23.6%), walkers
(5.0%), and wheelchair (2.14%). The average pain duration
before TKA was 6.47 years. Of 140 TKAs, 85% reported
having underlying chronic diseases, and 47.9% had under-
gone previous surgery. The characteristics of these patients
are presented in Table 1.

Two-thirds of the participants (67.9%) lived in single
houses, followed by townhouses (17.9%), and shophouses
(10.7%) (Table 2). The average home size was 190.74 m2.
However, approximately half of them stayed in their homes
< 100 m2. Nearly 50% of the patients resided in their homes
for more than 20 years. For home accessibility, 19.3%
expressed their concerns regarding high threshold, narrow
doorway, and lack of ramp for those using wheelchair. In
all, 71.4% of the participants reported living in multilevel
flooring. Grab bars were installed in only 34.3% of
participants’ homes. Although most of the participants
assessed that their homes had overall adequate lighting, they
still pointed out some deficient lighting areas such as home
entrance/stairs, bathroom, living room, and garage. Home
injuries within 2 weeks after TKA were reported in 47
patients (33.6%) with an average of 1.72 ± 0.95 times. Of
those who reported home injuries, 11 patients experienced
multiple falls, and the rest of them fell only once. A total of
65 causes of injuries were identified. However, only 55
places were detailed due to 6 patients could not remember
the fall location. Causes of injuries were slipping on a wet
surface (22 patients, 33.9%), tripping on uneven flooring (13
patients, 20%), collisions with furniture (13 patients, 20%),
falling in a dark area (9 patients, 13.8%), injuries from sharp
objects (6 patients, 9.2%), and falling from stairs (2 patients,
3.1%). The injuries occurred at the home entrance (16
patients, 29.1%), living room (13 patients, 23.6%), bathroom
(10 patients, 18.2%), kitchen (4 patients, 7.3%), stairs (1
patient, 1.8%), and others (5 patients, 9.1%).

About 38.57% of the patients expressed their need for
home modifications. Perception of higher injury risks from
their underlying health conditions was associated with
intervention needs (66.67%), followed by aiming to improve
living spaces (25.93%) and to enhance their privacy (7.41%).
Home entrances and wheelchair ramps (36.78%), kitchens
(14.94%), and bathrooms (14.94%) were the most in need of
modifications (Table 3).

The post-TKA patients who had underlying chronic
diseases, and those who encountered home injuries
expressed greater needs for home modifications (P= 0.046
and < 0.01, respectively), Table 4.

Baseline characteristics, chronic disease, device use,
previous injury, home accessibility, home flooring, bath-
room size, and mobility space did not significantly relate to
unintentional home injuries after TKA (Table 3). However,
the absence of grab bars in the bathroom (crude OR= 3.05,
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230 95% CI= 1.32-7.03, P= 0.009) and insufficient lighting
(crude OR= 10.95, 231 95% CI= 1.24-96.68, P= 0.031)
were significantly correlated with home injuries as shown in
Table 3.

From multivariate analysis, the absence of grab bars in
the bathroom was significantly associated with home injuries
(adjusted OR= 3.26, 95% CI= 1.37-7.81, P= 0.008). In
addition, inadequate lighting within the home was also
significantly correlated with home hazards (adjusted OR=
12.83, 95% CI= 1.36-121.34, P= 0.026) (Table 4).

DISCUSSION
Home environmental safety is important for fall prevention,

particularly among vulnerable groups, including elderly and
postoperative TKA patients. Our study indicates that 34% of
post-TKA patients experienced unintentional falls. Approxi-
mately 40%of participants advocated for homemodifications due
to chronic diseases and previous home injuries. Common places
for intervention needs include the home entrance and bathroom.
Significant risk factors for home hazards include inefficient grab
bars (3 times higher risk) and lighting (13 times higher risk).

TABLE 1. Associations Between Characteristics and Needs for Home Modification in Post-TKA Patients

Needs for home modification

Variables All (N= 140) Yes, N (%) No, N (%) P

Sex
Female 124 (88.57) 47 (87.04) 77 (89.53) 0.651
Male 16 (11.43) 7 (12.96) 9 (10.47)

Age (y)
41-60 20 (14.29) 4 (7.41) 16 (18.60) 0.126
61-80 115 (82.14) 47 (87.04) 68 (79.07)
> 80 5 (3.57) 3 (5.56) 2 (2.33)

Marital status
Single/divorced/widowed 56 (40.00) 20 (37.04) 36 (41.86) 0.571
Married 84 (60.00) 34 (62.96) 50 (58.14)

Education level
No education 7 (5.00) 6 (11.11) 1 (1.16) 0.091
Elementary school 59 (42.14) 21 (38.89) 38 (44.19)
High school 28 (20.00) 12 (22.22) 16 (18.60)
Vocational education 7 (5.00) 3 (5.56) 4 (4.65)
Bachelor’s degree 31 (22.14) 11 (20.37) 20 (23.26)
Postgraduate 8 (5.71) 1 (1.85) 7 (8.14)

Underlying chronic disease
No 21 (15.00) 4 (7.41) 17 (19.77) 0.046*
Yes 119 (85.00) 50 (92.59) 69 (80.23)

Occupation
Personal business 9 (6.43) 4 (7.41) 5 (5.81) 0.184
Government officials 8 (5.71) 3 (5.56) 5 (5.81)
Farmers 5 (3.57) 4 (7.41) 1 (1.16)
Retired/unemployed 112 (80.00) 43 (79.63) 69 (80.23)
Merchant 5 (3.57) 0 (0) 5 (5.81)
Other 1 (0.71) 0 (0) 1 (1.16)

Household income
< 20,000 baht 46 (32.86) 16 (29.63) 30 (34.88) 0.206
20,000-39,999 baht 41 (29.29) 19 (35.19) 22 (25.58)
40,000-59,999 baht 36 (25.71) 10 (18.52) 26 (30.23)
Z60,000 baht 17 (12.14) 9 (16.67) 8 (9.30)

Family members
1-2 members 40 (28.57) 15 (27.78) 25 (29.07) 0.495
3-4 members 61 (43.57) 21 (38.89) 40 (46.51)
> 4 members 39 (27.86) 18 (33.33) 21 (24.42)

Device use
None 97 (69.29) 32 (59.26) 65 (75.58) 0.198
Cane 33 (23.57) 16 (29.63) 17 (19.77)
Walker 7 (5.00) 4 (7.41) 3 (3.49)
Wheelchair 3 (2.14) 2 (3.70) 1 (1.16)

Side
Both 97 (69.29) 38 (70.37) 59 (68.60) 0.969
Right 21 (15.00) 8 (14.81) 13 (15.12)
Left 22 (15.71) 8 (14.81) 14 (16.28)

Previous surgery
No 73 (52.14) 27 (50) 46 (53.49) 0.688
Yes 67 (47.86) 27 (50) 40 (56.51)

Home injury
No 93 (66.43) 19 (35.19) 74 (86.05) < 0.001*
Yes 47 (33.57) 35 (64.81) 12 (13.95)

*P-value < 0.05.
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TABLE 2. Associations Between Characteristics and Injuries After Total Knee Arthroplasty (TKA)

Home injuries after TKA

Variables All (N= 140) Yes, N (%) No, N (%) P

Sex
Female 124 (88.57) 41 (87.23) 83 (89.25) 0.724
Male 16 (11.43) 6 (12.77) 10 (10.75)

Age (y)
41-60 20 (14.29) 5 (10.64) 15 (16.13) 0.328
61-80 115 (82.14) 39 (82.98) 76 (81.72)
> 80 5 (3.57) 3 (6.38) 2 (2.15)

Marital status
Single/divorced/widowed 56 (40.00) 22 (46.81) 34 (36.56) 0.242
Married 84 (60.00) 25 (53.19) 59 (63.44)

Education level
No education 7 (5.00) 6 (12.77) 1 (1.08) 0.052
Elementary school 59 (42.14) 17 (36.17) 42 (45.16)
High school 28 (20.00) 9 (19.15) 19 (20.43)
Vocational education 7 (5.00) 1 (2.13) 6 (6.45)
Bachelor’s degree 31 (22.14) 12 (25.53) 19 (20.43)
Postgraduate 8 (5.71) 2 (4.26) 6 (6.45)

Underlying chronic disease
No 21 (15.00) 7 (14.89) 14 (15.05) 0.980
Yes 119 (85.00) 40 (85.11) 79 (84.95)

Occupation
Personal business 9 (6.43) 5 (5.38) 4 (8.51) 0.243
Government officials 8 (5.71) 3 (3.23) 5 (10.64)
Farmers 5 (3.57) 3 (3.23) 2 (4.26)
Retired/unemployed 112 (80.00) 76 (81.72) 36 (76.60)
Merchant 5 (3.57) 5 (5.38) 0 (0.00)
Other 1 (0.71) 1 (1.08) 0 (0.00)

Household income
< 20,000 baht 46 (32.86) 9 (19.15) 37 (39.78) 0.056
20,000-39,999 baht 41 (29.29) 16 (34.04) 25 (26.88)
40,000-59,999 baht 36 (25.71) 13 (27.66) 23 (24.73)
> 60,000 baht 17 (12.14) 9 (19.15) 8 (8.60)

Family members
1-2 members 40 (28.57) 14 (29.79) 26 (27.96) 0.973
3-4 members 61 (43.57) 20 (42.55) 41 (44.09)
> 4 members 39 (27.86) 13 (27.66) 26 (27.96)

Device use
None 97 (69.29) 31 (65.96) 66 (70.97) 0.486
Cane 33 (23.57) 14 (29.79) 19 (20.43)
Walker 7 (5.00) 1 (2.13) 6 (6.45)
Wheelchair 3 (2.14) 1 (2.13) 2 (2.15)

Side
Both 97 (69.29) 35 (74.47) 62 (66.67) 0.637
Right 21 (15.00) 6 (12.77) 15 (16.13)
Left 22 (15.71) 6 (12.77) 16 (17.20)

Previous surgery
No 73 (52.14) 25 (53.19) 42 (45.16) 0.369
Yes 67 (47.86) 22 (46.81) 51 (54.84)

Type of housing
Single house 47 (33.57) 33 (70.21) 62 (66.67) 0.498
Town house 93 (66.43) 10 (21.28) 15 (16.13)
Shophouse 15 (10.71) 4 (8.51) 11 (11.83)
Apartment 1 (0.71) 0 (0.00) 1 (1.08)
Condominium 4 (2.86) 0 (0.00) 4 (4.30)

Home size
0-99 m2 61 (43.57) 22 (46.81) 39 (41.94) 0.950
100-199 m2 40 (28.57) 13 (27.66) 27 (29.03)
200-299 m2 22 (15.71) 7 (14.89) 15 (16.13)
Z300 m2 17 (12.14) 5 (10.64) 12 (12.90)

Duration of stay (y)
0-10 43 (30.71) 18 (38.30) 25 (26.88) 0.360
11-20 26 (18.57) 10 (21.28) 16 (17.20)
21-30 20 (14.29) 6 (12.77) 14 (15.05)
> 30 51 (36.43) 13 (27.66) 38 (40.86)

Home accessibility
Convenient home entrance 113 (80.71) 37 (78.72) 76 (81.72) 0.671
Inconvenient home access 27 (19.29) 10 (21.28) 17 (18.28)
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Characteristics of patients in this study with high
proportions of elderly (85.7%) and females (88.57%) reflect
that the chance for knee replacement surgery tends to
increase with age,20 and demonstrate the gender disparity
often seen in the patients with knee OA. Moreover, the high
prevalence of chronic diseases (85%), being retired or
unemployed (80%), prolonged pain duration (average
6.5 y), and the history of prior surgeries emphasize complex
health challenges and the determinants of social determi-
nants encountered by the patients.

The incidence of falls among patients after TKA (34%)
in this study aligns with previous research findings, that is,
20% to 43% of all post-TKA unintentional falls,7,8,21 and 20%
to 55% of fall-related injuries in the elderly.22 Several factors
may contribute to this high fall rate, including knee pain,
limited knee mobility,23 an increased number of comorbid-
ities, higher medication use, and depression.8 A previous
systematic review and meta-analysis summarized that limited
knee motion increased the risk of post-TKA falling (pooled
OR= 2.08, 95% CI= 1.20-3.60) with a low level of
evidences.18 When focusing on falling mechanisms and
location, the previous study indicated that slipping, tripping,
and collisions commonly took place at the home entrance,
living room, and bathroom. Most of falls happened during
regular activities on a ground level, and nearly half of them
encountered risky behaviors.24 Post-TKA patients in this
study reported falling caused by slipping on a wet surface
(34%), tripping due to uneven flooring (20%), and collisions
with furniture (20%). Injuries arose at home entrance (29%),
living room (24%), and bathroom (18%). These findings
represent common antecedents of unintentional injuries in
both general elders and post-TKA patients.

This study contemplated post-TKA patients and/or
family demand for their living area renovation and might
ask for external support. Nearly 40% of them expressed
their needs for home modifications with regard to health
conditions, living space improvement, and privacy issues.
The most frequently needed modifications were for the
home entrance/wheelchair ramp (37%), bathroom (15%),
and kitchen (15%). Handrail installation and lighting

enhancement may be relatively quick and practically easy
to apply. On the other hand, constructing home entrance,
ramp, or reinforcing bathroom/kitchen walls definitely
required time, resources, and manpower.25,26

There are several pertinent factors associated with the
need for home modifications and fall prevention, including
host, environment, and contextual factors. Host factors
related to needs for home modification included the presence
of chronic diseases (OR= 3.08, 95% CI= 0.92-13.25,
P= 0.046), and previous home injuries (OR= 3.35, 95%
CI= 1.36-8.41, P< 0.001). Other factors such as age,
educational level, income, previous surgery, and assistive
device use did not significantly correlate with needs for
home modification. A previous study from China demon-
strated a 30% need for home modification,27 particularly
anti-slip/vinyl floor, and handrail installation. The needs
were associated with chronic disease (an incident rate
ratio= 1.16, 95% CI= 1.09-1.25) as well as primary school
educational level, and lower income context. However, the
relationship between the history of falls and home
modification needs has not been explored. Hypothetically,
previous falls may increase perceptual home hazards and
directly induce the requirement for home modification.

From our data, significant environmental home hazards
among post-TKA patients were inefficient grab bars (adjusted
OR= 3.26, 95% CI= 1.37-7.81) and lighting (adjusted OR=
12.83, 95% CI= 1.36-121.34). Grab bars and sufficient home
lighting were associated with fall reduction by 20% and 52%,
respectively. These findings were comparable to previous
evidences. Overall home modifications could reduce fall-
related injuries up to 26% to 31% per year.16,17 Using grab
bars for bathtub transfer enhanced trunk balance and
significantly provided a higher likelihood (75.8%) of fall
prevention.28 Upgraded lighting encouraged visual acuity and
reduced falls by 43% when compared with the controls (4.82
vs. 8.44 falls per 1000 resident-days, P= 0.004).29

Other identifiable risks of falls are related to physical
and sociodemographic factors. The studies by Masarwa
et al8 and Shao et al21 determined higher comorbidity, a
history of prior falls, and limitations in activities of daily

TABLE 2. (continued)

Home injuries after TKA

Variables All (N= 140) Yes, N (%) No, N (%) P

Home flooring
Single-level flooring 40 (28.57) 13 (27.66) 27 (29.03) 0.865
Multi-level flooring 100 (71.43) 34 (72.34) 66 (70.97)

Bathroom size
Adequate size 128 (91.43) 41 (87.23) 87 (93.55) 0.208
Narrow size 12 (8.57) 6 (12.77) 6 (6.45)

Grab bar
Yes 48 (34.29) 9 (19.15) 39 (41.94) 0.007*
No 92 (65.71) 38 (80.85) 54 (58.06)

Mobility space
Adequate space with grab bars 24 (17.14) 6 (12.77) 18 (19.35) 0.764
Adequate space without grab bars 111 (79.29) 39 (82.98) 72 (77.42)
Insufficient space 3 (2.14) 1 (2.13) 2 (2.15)
Uneven ground surfaces 2 (1.43) 1 (2.13) 1 (1.08)

Lighting in the home
Adequate 134 (95.71) 42 (89.36) 92 (98.92) 0.008*
Inadequate 6 (4.29) 5 (10.64) 1 (1.08)

Shophouse= a shop that opens onto the street and is used as the owner’s home.
*P-value< 0.05.
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living as the risk factors for falls after TKA. Nevertheless,
our study did not find chronic disease, device use, and
previous injury contributed to post-TKA unintentional falls.
The explanation might be better health conditions among
younger age (mean age 68.6 y) when compared with the
previous report (average age 82.4-86.7 y).21

Taking all related factors into account for preventative
purposes, holistic, multidisciplinary, and interprofessional step-
by-step approaches for TKA patients should be considered
from the preoperative period to postoperative periods in order
to reduce falls. First, the assessment of the patient’s
demographics, socioeconomic factors, and underlying con-
ditions, as well as hazard perception during daily living, should
be done. Second, multidisciplinary and/or interprofessional
teams should assess home hazards, or the home hazard
assessment tools can be used by either the patient and/or family
members. In the case of identified risks of falls at home, there
should be a managed system to provide advice and support for
the patients and family members to modify their homes for a
safe environment. Finally, in the postoperative period, the
monitoring and evaluation plan should be done to ensure the
patient’s performance, rehabilitation process, clinical out-
comes, and practical home safety conditions.

From our experience in Thailand, even those in need of
improving lighting or installing grab bars, the patients and
their family still reluctant to manage by themselves. To
effectively improve home safety in real life, it is not enough
for the health system to provide only health education, but we
should also consider integrating additional services such as
the provision of do-it-yourself (DIY) guidelines, information
about the instruments and where to buy, and the lists of the
contractor, electricians, and other technicians. In light of
expected deliverables, previous studies pointed out that
focusing on home modifications could reduce the incidence
of fall-related injuries by up to 26% to 31% per year.16,17
Based on our data, inadequate lighting and grab bars were
related to unintentional falls among post-TKA patients with
population-attributable risk (PAR) 6.6%, and 57.4%, respec-
tively. Preoperative home assessment and homemodifications
should be encouraged in order to minimize the risks of falls,
particularly in common locations. To optimize clinical
outcomes, patients’ quality of life, and needs for home
modifications, the health services system should be integrated
with multidisciplinary and interprofessional support.

Strengths and Limitations
This study provides insightful data on the occurrence of

falls within 2 weeks of TKA in patients in Thailand, their needs
for homemodifications, and the risk of unintentional injuries at
home, including host, sociodemographics, and home environ-
ment. The strengths of this study are adequate sample size,
using structured interviews with the questionnaire to ensure
precise estimation, and avoid measurement bias. However,
several limitations are the inability to determine the causal
relationship between home hazards and unintentional injuries
with regards to the cross-sectional study design; potential
underestimation of fall rate due to the limit of 2-week
postoperative follow-up; information bias from majority
elderly patients, verification bias according to the self-reported
home environment without on-site assessment. To obtain more
robust data, further randomized controlled trials or prospective
studies by a multidisciplinary team using a home survey should
be conducted to explore the most effective home modification
strategies for patients.

CONCLUSION
Approximately 39% of post-TKA patients expressed

their need for home modification. Insufficient grab bars and
lighting are primary factors related to unintentional home
injuries during the first 2 weeks after TKA. Further RCTs

TABLE 4. Multivariate Analysis of Risk Factors of Home
Unintentional Injuries

Variable
Crude OR
(95%CI)

Adjusted OR
(95%CI) P

Grab bar in bathroom
Yes Reference Reference
No 3.05 (1.32-7.03) 3.26 (1.37-7.81) 0.008*

Home lighting
Adequate Reference Reference
Inadequate 10.95 (1.24-96.68) 12.83 (1.36-121.34) 0.026*

OR indicates odds ratio.
*P-value< 0.05.

TABLE 3. Bivariate Analysis of Factors Associated With Home
Unintentional Injuries

Variables Crude OR (95% CI) P

Sex
Female Reference
Male 1.22 (0.41-3.57) 0.724

Age (y)
41-60 Reference
61-80 1.54 (0.52-4.55) 0.435
> 80 4.5 (0.58-35.15) 0.152

Underlying chronic disease
No Reference
Yes 1.01 (0.38-2.71) 0.980

Device use
None Reference
Cane 1.57 (0.70-3.53) 0.277
Walker 0.35 (0.04-3.08) 0.347
Wheelchair 1.06 (0.09-12.19) 0.960

Previous surgery
No Reference
Yes 1.38 (0.68-2.79) 0.370

Home accessibility
Convenient Reference
Inconvenient 1.21 (0.5-2.9) 0.672

Home flooring
Single level Reference
Multi-level 1.07 (0.49-2.33) 0.865

Bathroom size
Adequate Reference
Narrow 2.12 (0.64-6.98) 0.216

Grab bar in bathroom
Yes Reference
No 3.05 (1.32-7.03) 0.009*

Mobility space
Adequate space with grab bars Reference
Adequate space without grab

bars
1.63 (0.60-4.43) 0.343

Insufficient space 1.5 (0.11-19.64) 0.757
Uneven ground surfaces 3 (0.16-55.72) 0.461

Home lighting
Adequate Reference
Inadequate 10.95 (1.24-96.68) 0.031*

OR indicates odds ratio.
*P-value< 0.05.
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are required to explore the causes and effects of home
modifications on home injury.
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