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Abstract 
Background: Patient falls are a serious problem in a rehabilitation unit. Al-
though patient falls have been described in the healthcare literature for more 
60 years, and many risk assessment tools have been developed, the rate of falls 
in hospitals in Japan has remained unchanged for the last 8 years. A previous 
study reported that about 50% of patients in rehabilitation estimated their fall 
risk lower than that estimated by their nurses. We believe that patients in re-
habilitation tend to overestimate their ability to perform ADLs. Aim: To 
identify discrepancies between patients’ and nurses’ estimates of patients’ 
ability to perform activities of daily living (ADL) and clarify any relationship 
between the discrepancies and patient falls. Methods: Participants comprised 
82 patients (42 men) admitted to a rehabilitation unit in Osaka, Japan from 
July to December of 2017. Patients and their nurses answered the same 
questionnaire about patients’ ability to perform ADL. The questionnaire 
was developed based on the Functional Independence Measure (FIM) and 
administered at admission, at 1 month after admission, and at discharge. 
Participants were classified into the overestimating group and the accurate-
ly estimating/underestimating group, and groups were compared using Wil-
coxon rank-sum tests. Results: The mean age of participants was 76.4 years. 
At admission, approximately 72% of participants estimated their own ability 
to perform ADL higher than did the nurses. The percentage of overestimating 
participants dropped to 30% at discharge. Fifteen of the participants expe-
rienced a fall; all were in the overestimating group. The ADL Discrepancy and 
fall-assessment scores for these 15 participants were significantly higher than 
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those of other participants. Conclusions: There are discrepancies between 
patients’ and nurses’ estimates of patients’ ability to perform ADL and had 
important significance for assessing their risk of fall. And minimizing the 
discrepancy may support the prevention of falls. 
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1. Introduction 

The majority of older people with rehabilitation need suffer from cerebrovascu-
lar or orthopedic diseases, and therefore undergo rehabilitation to improve their 
ability to perform activities of daily living (ADL). However, older people with 
these diseases are more vulnerable to falls owing to their disease-related loss of 
physical function [1]. Risk factors for falls in the rehabilitation phase may be ca-
tegorized as internal (e.g., age, gender, history of falls, disease-related symptoms, 
physical function, cognitive function, and medication) or external (e.g., physical 
obstacles, noise, and illumination) [2]. In addition, patients with chronic condi-
tions who are in the rehabilitation phase must learn to accurately assess their 
own physical functioning, and healthcare providers must take measures to pre-
vent them from falling. 

2. Background 

Japan is the world’s fastest-aging society. Thanks to the remarkable development 
of medical care in recent years, the mortality rate for cerebrovascular disease is 
decreasing yearly [3]. However, the number of patients living in the community 
with the effects of cerebrovascular disease is increasing, as is the number receiv-
ing services under the long-term care insurance system. It has been reported that 
most patients with cerebrovascular disease face the effects of their disability 
through experiences in which they are unable to perform ADL, or they suffer a 
fall, or when they interact with others who have the same disease; it takes a cer-
tain period of time for these patients to accept their disability [4]. However, al-
though many studies have shown that most rehabilitation patients’ falls occur 
early in their hospitalization, no studies have focused on patients’ pre-disability 
perceptions [5]. It has also been reported that about 30% of patients who suffer 
from a fall-induced orthopedic disease and are admitted to an acute-care unit 
will fall again after being discharged. The main reason for this is the typical liv-
ing environment that is peculiar to Japanese houses, which includes small steps 
and narrow corridors inside the houses [6]. Therefore, it is recommended that 
instead of being discharged from an acute-care unit immediately, patients 
should be transferred to a rehabilitation unit where they can perform intensive 
rehabilitation to improve physical function, have their discharge destination en-
vironment adjusted, and review recommendations for life after discharge. Im-
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portantly, the number of patients in the rehabilitation unit of many medical in-
stitutions continues to increase. There is little research available in this area be-
cause most studies on fall risk that consider the patient’s perspective tend to fo-
cus on falls during the acute phase of treatment rather than during the rehabili-
tation phase [7]. 

One study about patients with acute conditions that solicited the patient’s 
perspective was conducted by Radecki [8]; their qualitative investigation aimed 
to identify patient perspectives on fall prevention in acute care and to help de-
sign patient-centered strategies. Twelve patients shared their thoughts on their 
own fall risks, showing that awareness of fall, acceptance/rejection to their own 
disability, meaning, feelings, and personal planning were important to them. On 
the basis of their analysis, Radecki emphasized that nurses must build relation-
ships with their patients to understand their needs [8].  

The results showed that nurses and patients agreed on the causes of falls when 
the patient was assisted, but they differed in their perceptions of the causes when 
the patient was unassisted and independent and did not seek assistance from the 
nurse [9]. 

Another study, by Barmentloo, found that acute patients were more positive 
than were patients with chronic conditions about the knowledge and skills of 
healthcare professionals. This suggests that patients in the chronic phase may be 
less positive about healthcare professionals [10]. 

Fall prevention assessment in chronic rehabilitation units is often conducted 
using the same fall-risk assessment tools that are used in acute care [11]. Howev-
er, assessments using these tools find most patients of rehabilitation units to be at 
higher risk of falling (i.e., high sensitivity but low specificity) [12]. Furthermore, it 
has been reported that about 50% of patients undergoing rehabilitation underes-
timate their own risk of falling compared with their nurse’s estimate [2]. 

These findings suggest the importance of tools and educational methods for 
promoting fall-risk assessment that consider the perspectives of patients in 
chronic rehabilitation units. In addition, patients in the rehabilitation phase tend 
to overestimate their own physical abilities as they regain their ADL as rehabili-
tation progresses. 

This suggests that in chronic rehabilitation units it is necessary to clarify dif-
ferences between patients’ self-assessments and nurses’ assessments in relation 
to common items for assessing ADL levels. Therefore, in this study we compared 
patients’ and nurses’ estimates of abilities to perform ADL on the day of admis-
sion, one month after admission, and the day before discharge. We then inves-
tigated the relationship between the results and falls. The differences between 
patients’ and nurses’ ratings of patient ADL levels over the course of their hos-
pitalization were used to develop a new fall-risk assessment tool that includes 
self-assessment for hospitalized patients. 

3. Aim 

We aimed to identify discrepancies between patients’ self-estimates and nurses’ 
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estimates of patients’ ability to perform ADL at rehabilitation units, to clarify 
any relationship between the discrepancies and patient falls, and to develop a 
scale to identify discrepancies in estimates. 

4. Method 
4.1. Design 

A quantitative observational study. 

4.2. Sampling and Recruitment 

Participants were all patients capable of having a daily conversation who were 
admitted to a rehabilitation unit in Osaka, Japan, from July to December 2017. 
In the 50-bed study unit, patients undergo rehabilitation for 2 - 3 hours per day. 
There were 57 falls among the 17,338 patients in the unit in 2018. Clinical staff 
had received previous training on using the Functional Independence Measure 
(FIM) to assess patients’ physical function on admission.  

4.3. Inclusion and Exclusion Criteria 

Patients with dementia, higher brain dysfunction, or a Mini Mental State Exam 
(MMSE) score [13] below 14 were excluded, following the advice of a neurologist 
who is honorary director at this hospital. Four participants were discharged within 
1 month, three were transferred because their conditions deteriorated, and 12 were 
not discharged within the study period. In this study, the adapted FIM question-
naire was completed by both patients and nurses, while most international mea-
surement tools solicit only medical staff responses. We developed the new ques-
tionnaire under the supervision of a head nurse, a physical therapist, and an occu-
pational therapist. In our analysis of the questionnaire responses, Cronbach’s al-
pha was 0.927 for patients (n = 82) and 0.964 for nurses (n = 82), indicating that 
the questionnaire has strong validity and internal consistency.  

4.4. Data Sources/Collection 

Study researchers verbally explained the survey method to the 21 participating 
nurses who were working in study unit and had more than 3 years of clinical expe-
rience. Study staff assisted patients who had difficulty reading or writing due to 
symptoms such as paralysis or visual impairment; to avoid guiding or leading the 
answer, only the reading was done without explanation about the questions and 
options. On the day of admission, a nurse handed the questionnaire to the patient 
in bed, and the patient completed it. The nurse then on the same day estimated the 
patient’s ability to perform ADL using the same questionnaire. 

4.5. Instrument with Validity and Reliability 

The instrument we developed is based on the FIM [14], which is widely used in 
rehabilitation units to estimate patients’ functioning and disability levels. It has 
18 items in two major categories (motor and cognition), with each item scored 
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on an ordinal scale from 1 to 7. The score reflects the level of assistance needed 
to perform ADL: a score of 1 indicates that the patient requires full assistance; a 
score of 7 indicates total independence. This tool has been shown to have good 
reliability and prognostic potential at admission, and FIM scores are inversely 
related to fall rates [15] [16]. 

Patients’ fall-assessment scores were also recorded with the fall-risk assess-
ment tool in use at the study hospital. This tool, developed by a physician, an 
occupational therapist, a physical therapist, and a nurse, has 15 items with a total 
possible score of 77 points. Items cover the patient’s age, physical dysfunction, 
mental dysfunction, medication, and excretion. A score of 1 - 9 indicates the pa-
tient is at low risk of falling, 10 - 19 indicates a medium risk, and 20 - 77 indi-
cates a high risk. Our modified questionnaire was administered a second time 1 
month after admission and a third time the day before discharge. Each patient’s 
self-estimate and the corresponding nurse’s estimate had a total possible score of 
42 points (each item = 1 - 7 points). 

4.6. Data Analysis 

The difference between the nurses’ estimates and the patients’ self-estimates was 
defined as the ADL Discrepancy, with a larger ADL Discrepancy score reflecting 
greater discrepancies between the patient’s and the nurse’s estimates. A positive 
score indicated that the patient was overestimating their ability to perform ADL, 
and a negative score indicated that the patient was underestimating their ability. 
A score of zero indicated perfect agreement. 

Participating patients were classified into two groups: the overestimating group 
(ADL Discrepancy score > 0) and the accurately estimating/underestimating 
group (ADL Discrepancy score ≤ 0). Participants were also classified into the 
falling group or the not-falling group based on whether or not they fell during 
the study period, using the standard and common-sense definition of a fall as 
“an incident in which a patient suddenly and involuntarily comes to rest upon 
the ground or surface lower than their original situation” [17]. The study groups 
were compared using t-tests and Wilcoxon rank-sum tests. Microsoft Excel and 
JMP statistical software were used for data aggregation and analysis. The level of 
significance was set at less than 0.05. 

4.7. Ethical Considerations 

This study was approved by the Research Ethics Committee of the participating 
hospital (Approval number: 2017-03). Written informed consent was obtained 
from all participants. 

5. Results  

Of the 105 patients admitted to the rehabilitation unit during the study period, 
23 (21.9%) were excluded because of an MMSE score lower than 14 points. 
Eighty-two patients (mean age 76.4 years; 42 men) remained for inclusion in the 
analyses. Participant characteristics by group (overestimating group and accu-
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rately estimating/underestimating group) are presented in Table 1. Approx-
imately 72% of the participants were in the overestimating group. The overesti-
mating group also had significantly higher fall-assessment scores (p = 0.043) 
than the other group. The only nonsignificant difference was observed between 
the discrepancy between patients’ and nurses’ estimates of patients’ ability to 
perform ADL and MMSE, but patients with low MMSE scores tended to overes-
timate their physical function. 

Most participants had self-assessment scores of 31 - 40 points on admission 
and 41 - 42 points on discharge. The majority of participants received assess-
ment scores from their nurses of 11 - 20 points on admission and 41 - 42 points 
on discharge. Most participants received fall-assessment scores of 20 - 29 points 
on admission and <19 points on discharge. 

The percentage of participants in the overestimating group dropped from 72% 
at admission to 30% at discharge. Not only did the nurses’ estimates of 87% of 
participants in the overestimating group rise, but the self-estimates of 18% par-
ticipants also fell at 1 month after admission. The number of participants who 
accurately estimated their ability to perform ADL gradually increased, reaching 
65% on discharge. 

There were 15 patients who experienced a fall, nine of whom fell within 1 month 
of admission. The characteristics of participants in the falling and not-falling groups 
are presented in Table 2. The falling group demonstrated significantly higher 
ADL Discrepancy scores (p = 0.048) and fall-assessment scores (p = 0.042) than 
the not-falling group. Notably, all participants in the falling group were in the 
overestimating group. There were no significant differences between the two 
groups for the other items. Four participants had fall-assessment scores (7, 10, 13, 
and 19) that were lower than the overall average (21.7 points). 

 
Table 1. The overestimating group and the accurately/underestimating group on admission day and 1 month later: A comparison 
of estimates. 

Item 

On admission One month after 

Overestimating 
group 

(n = 56) 

Accurately/ 
underestimating group 

(n = 26) 
p-value 

Overestimating 
group 

(n = 35) 

Accurately/ 
underestimating group 

(n = 43) 
p-value 

Sex 
n (%) 

Men 25 (44.6) 17 (69.2) 
0.26 

16 (45.7) 24 (55.8) 
0.47 

Women 31 (55.4) 9 (34.6) 19 (54.3) 19 (44.2) 

Disease 
n (%) 

Cerebrovascular 27 (48.2) 11 (42.3) 

0.11 

16 (45.7) 24 (55.8) 

0.087 Orthopedic 23 (41.1) 10 (38.5) 14 (40.0) 13 (30.2) 

Others 6 (10.7) 5 (19.2) 5 (14.3) 6 (14.0) 

Average age, years 78.1 ± 12.3 72.1 ± 12.9 0.053 77.4 ± 11.6 73.1 ± 12.3 0.12 

Mean self-estimate score 33.1 ± 8.4 24.5 ± 14.5 0.084 36.5 ± 11.2 35.1 ± 14.7 0.88 

Mean nurses’ estimate score 23.9 ± 9.9 25.5 ± 14.3 0.098 29.5 ± 8.7 36.0 ± 15.9 0.072 

Mean fall assessment score 23.3 ± 6.6 18.4 ± 7.3 0.043* 26.4 ± 8.9 16.8 ± 4.1 0.033* 

Mean MMSE score 24.6 ± 4.7 27.7 ± 2.1 0.066    

*p < 0.05 (Wilcoxon rank-sum test). 
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Table 2. Comparison of the falling group and the not-falling group on admission. 

Item 
Falling group 

(n = 15) 
Not-falling group 

(n = 67) 
p-value 

Age 81.6 ± 13.0 75.1 ± 12.5 0.10 

Mean self-estimate score 32.3 ± 9.2 30.0 ± 11.7 0.23 

Mean nurses’ estimate score 21.0 ± 8.2 25.1 ± 11.9 0.14 

Mean ADL Discrepancy score 11.3 ± 6.9 4.8 ± 6.0 0.048* 

Mean fall assessment score 25.4 ± 6.3 21.0 ± 7.1 0.042* 

Mean MMSE score 23.3 ± 3.4 26.1 ± 5.8 0.11 

*p < 0.05 (Wilcoxon rank-sum test). 

6. Discussion 

The present study investigated discrepancies between patients’ self-estimates and 
nurses’ estimates of patients’ ability to perform ADL and found that, at admis-
sion, patients in the rehabilitation unit tended to overestimate their ability to 
perform ADL. This discrepancy was correlated with the rate of falls among pa-
tients.  

Patients receiving rehabilitation may overestimate their ADL because of a lin-
gering pre-injury body image or a body image from an earlier stage of their dis-
ease. While nurses may, by contrast, underestimate their patients’ abilities, in the 
present study the likelihood of this occurring was low because our questionnaire 
had high internal consistency, and the participating nurses were familiar with 
the FIM.  

All patients who fell during the study had on admission overestimated their 
ability to perform ADL. Patients who overestimated their ability to perform ADL 
experienced significantly higher fall rates than those who accurately esti-
mated/underestimated their ADL. Moreover, patients who overestimated their 
ability had significantly higher fall-assessment scores. Interestingly, Yamada [18] 
reported a marked lack of body image accuracy in older people who had expe-
rienced falls. They showed, furthermore, that the accuracy of a person’s body 
image reflects their physical function, and that this factor is also useful for as-
sessing fall risks. Thus, those with an inaccurate body image were likely at higher 
risk for falls; addressing ADL Discrepancy may be one strategy for enhancing fall 
prevention.  

Notably, by the end of hospitalization, the self-estimates of most of our par-
ticipants in the overestimating group approximately matched their nurses’ esti-
mates. This may have been because patients improved their physical function 
through rehabilitation, and during hospitalization learned more about their 
physical disability and about behavior commensurate with their abilities. It 
therefore suggests that rehabilitation unit admission is a meaningful period for 
addressing ADL Discrepancy and preventing falls. When a patient who overes-
timates his or her own physical function falls, the fall may cause not only sec-
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ondary injuries and deterioration of physical function, but also induce a loss of 
self and a fear of falling again. In particular, fear of falling has been shown to 
limit one’s ADL and to reduce quality of life, which is likely to lead to a vicious 
cycle of further decline in physical function and strength, and increased risk of 
falling [19] [20]. Fear of falling can also negatively affect walking speed and bal-
ance, which in turn increases the risk of falling and hinders rehabilitation 
progress [21] [22]. Therefore, preventing falls is an essential component of effec-
tive rehabilitation.  

It is also difficult to judge the risk of falls using only our questionnaire, but 
although our findings suggest that ADL Discrepancy is a risk factor for falls, no 
existing assessment tool includes this item. Therefore, the creation of new tools 
that include ADL Discrepancy items, which can also be used in combination 
with existing tools, will lead to the development of better fall prevention. 

In our study most falls occurred, and ADL Discrepancy was highest, within 
the first month following admission; after that period, ADL Discrepancy de-
clined. Arguably, the degree of patients’ overestimation of their ability to per-
form ADL and the frequency of their falls has a parallel relationship. Indeed, our 
finding that most falls occurred during the first month after admission was con-
sistent with the results of previous studies [5] [23].  

Because patients tended to overestimate their own ADL levels and were more 
likely to fall shortly after admission to rehabilitation, the first month following 
admission should be viewed as the most crucial period for fall prevention, and 
specific care should be taken to that end. Given the gradual narrowing of the gap 
between patients’ and nurses’ assessments of ADL after the initial 1-month pe-
riod, admission to a rehabilitation unit clearly can reduce the risk of falls. Thus, 
nurses should collaborate and plan patient care with physical therapists not only 
during rehabilitation but also during daily unit life to help patients develop their 
own accurate body image and learn to perform activities safely within their cur-
rent physical function levels. Additionally, because patients with impaired cog-
nitive function tend to overestimate their abilities, it is necessary to assess cogni-
tive function as well as physical function, and to perform a comprehensive risk 
assessment for each patient at the admission stage. 

As populations age, the number of frail and vulnerable older people also in-
creases. As a result, the number of patients who will be unable to return home 
immediately after acute treatment is also expected to increase, as will conse-
quently the number of patients who wish to be admitted to rehabilitation units. 
To ensure that patients can live safely both during their hospital stay and after 
discharge, it is necessary not only to improve their physical functions but also to 
keep them involved throughout the rehabilitation process, including by solicit-
ing and considering their thoughts and wishes. We recommend that nurses 
support patients in multiple ways, beginning at the time of admission, so when 
they are discharged there are minimal gaps between patient and nurse assess-
ments of patients’ ADL. 
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7. Conclusion 

This study found consistent discrepancies between patients’ self-estimates and 
nurses’ estimates of patients’ ability to perform ADL in a rehabilitation unit. 
Approximately 70% of patients overestimated their physical abilities on admis-
sion; this group included every patient who fell during rehabilitation in the study 
period. Therefore, minimizing the discrepancy between patients’ and nurses’ es-
timates of patients’ ability to perform ADL may support the prevention of falls. 
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