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Association between Skeletal Muscle Mass Index and
Convalescent Rehabilitation Ward Achievement Index in
Older Patients

Hideki Arai, MD 2 Naoya Ikegawa, PT # Masafumi Nozoe, PT, PhD ? Kuniyasu Kamiya, PT, PhD ¢

and Satoru Matsumoto, MD ?

Objective: The aim of the current study was to investigate the association between the skeletal
muscle mass index (SMI) and the convalescent rehabilitation ward achievement index (CRWAI)
in older patients with functional impairment. Methods: We conducted a retrospective cohort
study at a single rehabilitation center in Japan to include patients admitted to the convalescent
rehabilitation ward because of neurological disease, motor disorder, or disuse syndrome. Patients
with missing SMI data, those who died or were transferred to other hospitals due to comorbidities,
those aged less than 65 years, and those hospitalized for <7 days were excluded from the study.
We divided patients into two groups based on their SMI — the high SMI group (SMI >7.0 kg/
m? in men and SMI >5.7 kg/m? in women) and the low SMI group (SMI <7.0 kg/m? in men and
SMI <5.7 kg/m? in women); we then evaluated the association between SMI and the CRWAI
score. Results: Of the 319 recruited patients, 84 (26%) were in the high SMI group. The medians
and interquartile ranges of the CRWALI scores in the high SMI and low SMI groups were 38.6
(23.1-61) and 31.8 (10.1-57.5), respectively (P=0.029). A high SMI was independently and nega-
tively associated with the CRWAI score (B=—0.16, P=0.014). Conclusions: Our study showed that
a high SMI was an independent factor negatively influencing the CRWAI score in older patients

in a convalescent rehabilitation ward.
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INTRODUCTION

Loss of muscle mass and reduced muscle strength are
the diagnostic features of sarcopenia.” Sarcopenia is an
important risk factor for adverse outcomes, such as physi-
cal disability, poor quality of life, and death.":? Sarcopenia
thereby requires urgent attention, especially in rehabilitation
hospitals where it is present in almost 50% of patients.>¥
Yoshimura et al. reported that sarcopenia is associated with
worsening of the recovery process for activities of daily liv-

ing (ADLs) in hospitalized older adults receiving rehabilita-

tion.” The latest consensus statement by the Asian Working
Group for Sarcopenia (2019) emphasized that diagnosing
sarcopenia requires the measurement of muscle mass,
muscle strength, and gait speed.”) However, it is sometimes
not possible to measure muscle strength and gait speed in
patients admitted to rehabilitation wards because of their
physical disabilities.”) In such cases, it is important to mea-
sure the skeletal muscle mass index (SMI), which is one of
the diagnostic criteria for sarcopenia.?)

Evaluating the efficacy of rehabilitation interventions in
the convalescent rehabilitation ward is critical in determining
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its optimal functioning.” For this purpose, the convalescent
rehabilitation ward achievement index (CRWAI) was intro-
duced in convalescent rehabilitation in Japan in 2016.” The
CRWALI is calculated once a month for the entire hospital,
and a gain of >40 points on the CRWALI indicates high effi-
cacy of the convalescent rehabilitation process.®) However, to
the best of our knowledge, the association between SMI and
CRWALI has not been investigated. Therefore, we conducted
a retrospective analysis to examine the association between
the SMI and CRWALI score, and, secondarily, to evaluate the
association between SMI and CRWAI >40 in older patients
admitted to the convalescent rehabilitation ward.

MATERIALS AND METHODS

Study Design and Participants

A retrospective cohort study was conducted at the Toyona-
ka Heisei Hospital, Japan, between April 1, 2019, and March
31, 2021, involving patients admitted to the convalescent
rehabilitation ward because of neurological disease, motor
disorders, or disuse syndrome. Disuse syndrome is a patho-
physiological condition or group of symptoms that occurs
after prescribed or unavoidable inactivity; the syndrome
affect various body processes, including musculoskeletal,
circulatory, and respiratory systems, thereby adversely af-
fecting the performance of ADLs.” Patients with no SMI
data, those who died or were transferred to other hospitals
due to comorbidities, and those aged <65 years of age were
excluded from the study. Additionally, patients hospitalized
for <7 days were excluded because the effects of rehabilitation
cannot be determined accurately within such short periods.

Following the definition of sarcopenia by the Asian
Working Group for Sarcopenia,” we divided the patients
into two groups: those with a high SMI (SMI >7.0 kg/m? in
men and >5.7 kg/m? in women) and those with a low SMI
(SMI <7.0 kg/m? in men and <5.7 kg/m? in women). We then
evaluated the association between SMI and CRWAI.

The Research Ethics Committee of the Toyonaka Heisei
Hospital approved this study in accordance with the Ethi-
cal Guidelines for Medical and Health Research involving
Human Subjects in Japan (No. 202101).'9 As per the guide-
lines, written informed consent was replaced by the opt-out
method.

Convalescent Rehabilitation

The rehabilitation protocols were planned for each patient
according to Japan’s medical insurance system.” Three 20-
min sessions each of physical therapy, occupational therapy,

and speech/language therapy (nine sessions per day) were
conducted for patients with neurological diseases”; three
20-min sessions each of physical therapy and occupational
therapy (six sessions per day) were implemented for pa-
tients with motor disorders”; whereas, patients with disuse
syndrome received three 20-min sessions each of physical
therapy, occupational therapy, and speech-language therapy
(a total of nine sessions per day).” The prescribed standard
lengths of stay (LOS) in the convalescent rehabilitation ward
for patients with a neurological disease without hyper brain
dysfunction, with a neurological disease with hyper brain
dysfunction, with motor disorder, and with disuse syndrome

was 150, 180, 90, and 90 days, respectively.”

Data Collection

Basic information on all patients, which included age, sex,
body mass index (BMI), oral feeding status at admission, the
target disease for convalescent rehabilitation, the presence
of chronic heart failure, the presence of chronic respiratory
disease, and the presence of dementia, along with labora-
tory findings, were recorded at admission. Oral feeding
was defined as a score of 4—7 on the Functional Oral Intake
Scale.!V The target diseases for convalescent rehabilitation
were neurological disease without hyper brain dysfunction,
neurological disease with hyper brain dysfunction, motor
disorder, and disuse syndrome. The presence of chronic
heart failure or chronic respiratory disease were ascertained
from the medical records. Dementia was defined as a score
of <20 points on the Revised Hasegawa’s Dementia scale or
by the prescription of antidementia drugs.”'?!3 Laboratory
data included the levels of blood hemoglobin, creatinine,
blood urea nitrogen, serum total protein, and serum albumin.
Anemia was defined as hemoglobin levels <13.0 g/dl in men
and <12.0 g/dl in women, as defined by the World Health
Organization.”'¥

Within 48 h of hospitalization, patients’ hand-grip
strength, skeletal muscle mass, and functional independence
measure (FIM) scores for motor function (FIM-M) and cog-
nitive function (FIM-C) were measured. The FIM evaluates
a patient’s independence level in performing ADLs!); the
FIM contains 18 items: 13 items are in the physical domain
and 5 items relate to cognition.'" Based on the level of inde-
pendence, each item is scored from 1 to 7, where 1 represents
total dependence and 7 indicates complete independence.')
The total FIM score ranges from 18 to 126, of which the
FIM-M score ranges from 13 to 91 points, and the FIM-C
ranges from 5 to 35 points.') Lower scores indicate depen-
dency in performing ADLs. Bilateral hand-grip strength
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[The sum of LOS]

CRWAI = [The sum of the FIM-M gain] +

[The sum of the prescribed standard days of LOS]

[The sum of the FIM-M gain] X [The sum of the prescribed standard days of LOS]

[The sum of LOS]

[LOS]

CRWAI = [The FIM-M gain] =

[The prescribed standard days of LOS]

[The FIM-M gain] X [The prescribed standard days of LOS]

[LOS]

Fig. 1. (A) Calculation formula for CRWAI for all patients; (B) calculation

formula for CRWALI for each patient.

was measured using a digital grip strength meter (Grip-D
T.K.K.5401, Takei Kiki Kogyo, Niigata, Japan) with the
patient in a standing or seated position, arms straight by the
side; the highest value from three measurements was record-
ed.? For patients with hemiparesis, the hand-grip strength of
the non-paralyzed hand was used.”) Values of <28 kg for men
and <18 kg for women were the thresholds for classifying the
hand-grip strength as low; this is one of the diagnostic crite-
ria for sarcopenia defined for use in Asia.> Skeletal muscle
mass was measured using bioelectrical impedance analysis
(InBody S10, InBody, Tokyo, Japan) with subjects in the
supine position.”) Skeletal muscle mass was not measured
in patients with an implanted pacemaker and in those who
could not remain relaxed during the measurement. SMI was
calculated by dividing the measured appendicular muscle
mass by the square of the height in meters.” The FIM scores
were measured again at discharge to calculate the final gain
in FIM-M during hospitalization.

Outcomes

The primary outcome measures were the CRWAI score
of each patient and whether each patient exceeded 40 points
on the CRWALI; the latter is indicative of a highly efficient
convalescent rehabilitation process.®) CRWALI is calculated
by dividing the sum of the FIM-M gains of all admitted pa-
tients at a given time by the sum of the adjusted LOS (which
is calculated by dividing the sum of LOS by the prescribed
standard days of LOS, e.g., 150 or 180 days in stroke case and
90 days in patients undergoing surgery for a femur fracture)
(Fig. 1A).9 Although the actual CRWALI is calculated for an
entire hospital, the CRWALI score in this study was calcu-

lated for each patient to allow comparisons between the two
groups (Fig. 1B).

Statistical Analysis

We compared the clinical characteristics and outcomes
in the high SMI and low SMI groups. Categorical data are
presented as frequencies and percentages, whereas con-
tinuous data are given as means and standard deviations
for parametric data or as medians and interquartile ranges
for nonparametric data. The number of missing observed
variables is also presented. We used the chi-squared test for
group comparisons of categorical data, and, depending on
the distributions of the data, we used the Student’s #-test or
Wilcoxon rank-sum test for between-group comparisons of
continuous data .

Multiple linear regression analysis was used to deter-
mine whether SMI was independently associated with the
CRWALI score. To adjust for bias, the following covariates
were selected: age, sex, BMI, hand-grip strength, oral feed-
ing at admission, neurological disease without hyper brain
dysfunction, neurological disease with hyper brain dysfunc-
tion, motor disorder, disuse syndrome, chronic heart failure,
chronic respiratory disease, dementia, baseline hemoglobin
level, baseline serum albumin, FIM-M at admission, and
FIM-C at admission. Multicollinearity was evaluated using
the Variance Inflation Factor, where a value of 1-10 indicated
the absence of multicollinearity.

We used logistic regression analysis to estimate the ef-
fects of outcomes of the high SMI group relative to the low
SMI group. The results were reported as odds ratios (ORs)
with 95% confidence intervals (CIs). Clinically relevant
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Patients admitted to the convalescent rehabilitation ward

(n = 445)
No measurement of SMI (n = 45)
Excluded |Death (n = 10)
Transfer to another hospital (n = 40)
Age < 65 years (n = 29)
Length of stay < 7 days (n = 2)
Enrolled patients
(n=319)

High SMI
(n = 84)

Low SMI
(n = 235)

Fig. 2. Patient selection flowchart.

variables were adjusted for to estimate the adjusted OR in
the multivariable logistic regression analysis. All the afore-
mentioned covariates were adjusted for CRWAI exceeding
40 points. To assess the adjusted OR for each subgroup and
the interaction through P values, we constructed the same
multivariable logistic regression analysis for CRWAI >40 in
the subgroups. The subgroups of CRWAI >40 included age
(>75 or <75 years), sex, BMI (< 18.5 or > 18.5 kg/m?), hand-
grip strength, oral feeding at admission, neurological disease
without hyper brain dysfunction, neurological disease with
hyper brain dysfunction, motor disorder, disuse syndrome,
chronic heart failure, chronic respiratory disease, dementia,
anemia, and baseline serum albumin (< 3.5 or > 3.5 g/dl).

All statistical analyses were performed using JMP 15 (SAS
Institute, Cary, NC, USA). A two-sided P value of <0.05 was
considered to indicate statistical significance.

RESULTS

Patient Characteristics

We initially registered 445 patients for this study, of which
126 (28%) were excluded from the final analysis, leaving a
study population of 319 cases (Fig. 2) with a mean age of 82
years; 116 (36%) of the 319 participants were men (Table 1).

A total of 84 (26%) patients were in the high SMI group;
there were no statistically significant differences between
the two groups in terms of age (P=0.06). BMI and hand-grip
strength were significantly higher in the high SMI group
than in low SMI (mean BMI, 23.8 kg/m? vs. 19.3 kg/m?, P

<0.0001; median hand-grip strength, 22 kg vs 15 kg in men,
P=0.0005; median, 14 kg vs 10 kg in women, P=0.0019,
respectively). Also, there were statistically significantly dif-
ferences among the target diseases between the two groups
(P=0.035). Compared with the low SMI group, the high SMI
group had a higher proportion of patients receiving oral
feeding at admission (94% vs. 81%, P=0.0043), and was less
likely to have chronic heart failure (26% vs. 38%, P=0.046),
chronic respiratory disease (1% vs. 8%, P=0.025), and de-
mentia (48% vs. 71%, P=0.0001). Baseline hemoglobin and
serum albumin levels were significantly higher in the high
SMI group than in the low SMI group (mean 11.8 g/dl vs.
11.3 g/dl, P=0.0077; median 3.9 g/dl vs. 3.6 g/dl, P=0.0004,
respectively). The median FIM and FIM-M scores were
significantly higher in the high SMI group than in the low
SMI group at admission (FIM: median 67 vs. 45, P <0.0001;
FIM-M: median 45 vs. 25, P <0.0001, respectively; Table 1).

Outcomes

There was no statistically significant difference between
gains in FIM and FIM-M scores between the two groups (for
SMI high and low groups, respectively, median FIM gain:
26 vs 23, P=0.29; median FIM-M gain: 22 vs 19, P=0.37).
Likewise, the prescribed standard LOS days and the actual
LOS between the high SMI group and low SMI groups were
comparable (median prescribed standard LOS 90 days vs.
90 days, P=0.31; median actual LOS: 64 days vs. 76 days,
P=0.28, respectively). However, the CRWAI score was sig-
nificantly higher for the high SMI group (median=38.6 vs.

Copyright © 2022 The Japanese Association of Rehabilitation Medicine



Prog. Rehabil. Med. 2022; Vol.7, 20220003

Table 1. Patients' characteristics

. All patients High SMI Low SMI
Variable (ni31 9) (1g1=8 4) (n=235) P value
Age, years, mean (SD) 82 (7) 80 (7) 82 (7) 0.06
Men, n (%) 116 (36) 29 (35) 87 (37) 0.68
Body mass index, kg/m?, mean (SD) 20.5 (3.8) 23.8 (3.8) 19.3 (2.9) <0.0001
Hand-grip strength, kg, median (IQR) *

Men 17 (11-22) 22 (16-26) 15 (10-21) 0.0005

Women 10 (7-15) 14 (8-18) 10 (6—-13) 0.0019
Oral feeding at admission, n (%) 269 (84) 79 (94) 190 (81) 0.0043
The target disease for convalescent rehabilitation, n (%)

Neurological disease without HBD 21 (7) 10 (12) 11 (5)

Neurological disease with HBD 98 (31) 26 (31) 72 (31) 0.035

Motor disorder 102 (32) 30 (36) 72 (31)

Disuse syndrome 98 (31) 18 (21) 80 (34)
Comorbidities, n (%)

Chronic heart failure 112 (35) 22 (26) 90 (38) 0.046

Chronic respiratory disease 20 (6) 1) 19 (8) 0.025

Dementia 207 (65) 40 (48) 167 (71) 0.0001
Baseline laboratory data

Hemoglobin, g/dl, mean (SD) 11.4 (1.7) 11.8 (1.7) 11.3 (1.7) 0.0077

Creatinine, mg/dl, median (IQR) 0.7 (0.6—1.0) 0.8 (0.6-0.9) 0.7 (0.6—-1.0) 0.54

Blood urea nitrogen, mg/dl, median (IQR) 17.2 (12.8-22.2) 15.7 (12-19.5)  17.6 (13.3-23) 0.01

Total protein, g/dl, median (IQR) 6.4 (6.1-6.8) 6.5 (6.1-6.9) 6.4 (6.1-6.8) 0.57

Albumin, g/dl, median (IQR) 3.7 (3.4-4.0) 39 (3.5-4.2) 3.6 (3.3-3.9) 0.0004
FIM, median (IQR)

Total 49 (30-72) 67 (44-87) 45 (28-64) <0.0001

Motor items 29 (16-45) 45 (23-57) 25 (15-40) <0.0001

Cognitive items 19 (12-27) 24 (15-31) 17 (11-25) 0.0003

HBD, hyper brain dysfunction; IQR, interquartile range; SD, standard deviation.
* Variables with missing data — hand-grip strength: 3 in the high SMI group and 23 in the low SMI group.

31.8, P=0.029). In contrast, the proportion of patients with
a CRWAI score >40 was not significantly higher in the high
SMI group than in the low SMI group (49% vs. 40%, P=0.18;
Table 2).

There was no multicollinearity between the variables.
Multiple linear regression analysis showed that SMI was
independently and negatively associated with the CRWAI
score (p=— 0.16, P=0.014). Oral feeding at admission, neuro-
logical disease without hyper brain dysfunction, and neuro-
logical disease with hyper brain dysfunction were all inde-
pendently and positively associated with the CRWAI score
(B=0.13, P=0.037; p=0.14, P=0.023; and p=0.15, P=0.022,
respectively). The adjusted OR (95% CIs) of the high SMI
group relative to the low SMI group for CRWAI >40 was
0.55 (0.26—1.16); adjusted OR (95% Cls) values for men and

hand-grip strength for CRWAI >40 were 0.47 (0.23—0.94)
and 1.08 (1.02—1.15), respectively (Table 3).

In the subgroup analysis for CRWAI >40, the upper bound-
aries of the 95% Cls were lower than 1 in the subgroups of
patients without dementia and without anemia, and the inter-
action P value was significant for dementia (Fig. 3).

DISCUSSION

Our novel investigation revealed an independent and nega-
tive association between the SMI and the CRWALI score, but
no significant association between SMI and CRWAI >40.
This study is the first to describe the effect of SMI on CRWAI
in older patients admitted to a convalescent rehabilitation
ward.

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Table 2. Comparison of data at discharge between the high SMI and low SMI groups

Variable High SMI Low SMI P value
(n=84) (n=235)
Gain in FIM, median (IQR)
Total 26 (15-34) 23 (8-38) 0.29
Motor items 22 (13-30) 19 (6-33) 0.37
Cognitive items 1 (0-5) 1 (0-5) 0.49
The prescribed standard length of stay, days, median (IQR) 90 (90-180) 90 (90-180) 0.31
Actual length of stay, days, median (IQR) 64 (44-88) 76 (49-90) 0.28
CRWALI, median (IQR) 38.6 (23.1-61) 31.8 (10.1-57.5) 0.029
CRAWI >40, n (%) 41 (49) 95 (40) 0.18
Table 3. Multivariate analyses for the factors affecting CRWAI
CRWALI score CRWAI >40
B P VIF Crude 95% CIs  Adjusted  95% ClIs
ORs ORs
High SMI -0.16 0.014 1.59 1.47 0.89-2.43 0.55 0.26—-1.16
Age —0.046 0.45 1.3 0.95 0.92-0.98 0.96 0.92-1.004
Men —0.066 0.34 1.7 0.86 0.54-1.36 0.47 0.23-0.94
BMI 0.12 0.08 1.56 1.07 1.01-1.14 1.03 0.94-1.12
Hand-grip strength 0.12 0.16 2.47 1.09 1.05-1.13 1.08 1.02-1.15
Oral feeding at admission 0.13 0.037 1.36 2.75 1.38-5.49 0.76 0.31-1.86
Neurological disease without HBD 0.14 0.023 1.3 2.85 1.12-7.26 3.29 0.99-10.92
Neurological disease with HBD 0.15 0.022 1.63 0.61 0.37-0.99 1.004  0.48-2.09
Motor disorder 0.011 0.87 1.6 2.04 1.27-3.29 1.55 0.79-3.04
Disuse syndrome Reference Reference Reference
Chronic heart failure —0.036 0.52 1.15 0.53 0.33-0.85 0.67 0.38-1.19
Chronic respiratory disease —0.012 0.83 1.1 0.7 0.27-1.8 0.68 0.22-2.13
Dementia -0.14 0.056 2.03 0.3 0.19-0.49 0.96 0.46—2
Hemoglobin 0.025 0.7 1.46 111 0.98-1.27 1.02 0.85-1.23
Albumin 0.067 0.35 1.87 3.7 2.08-6.57 1.37 0.6-3.13
FIM-M at admission 0.13 0.14 2.56 1.04 1.02-1.05 1.01 0.98-1.03
FIM-C at admission 0.04 0.66 2.96 1.09 1.06—-1.12 1.04 0.99-1.09

CI, confidence interval; OR, odds ratio; VIF, variance inflation factor.

Covariates for CRWAI and adjusters for CRWAI >40: age, sex, BMI, hand-grip strength, oral feeding, neurological disease
without HBD, neurological disease with HBD, motor disorder, disuse syndrome, chronic heart failure, chronic respiratory
disease, dementia, baseline hemoglobin level, baseline serum albumin, FIM-M at admission, FIM-C at admission.

The CRWAI score for the high SMI group was significantly
higher than that for the low SMI group, but high SMI was
an independent and negative factor influencing the CRWAI
score. A probable explanation for this seeming contradiction
is that patients with high SMI did not have an advantage over
patients with low SMI in terms of improvements in ADLs, a
finding that was inconsistent with previous studies reporting
that muscle mass is positively associated with ADLs of older
patients."3*15) There is a possibility that patients with high

Copyright © 2022 The Japanese A

SMIs had negative effects from other factors, such as reduced
lower extremity range of motion, reduced lower limb muscle
strength, and lower gait speed, than those with relatively low
SMI; this was not assessed in the current study but has been
reported to be correlated with ADLs.!%!")

In the current study, neurological disease and oral feeding
at admission were independently and positively associated
with the CRWAI score. The prescribed standard LOS for

patients with a neurological disease (150 or 180 days) is
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Low SMI better

Fig. 3. Subgroup analysis on CRWAI >40. NA, not assessed.

longer than that for patients with a motor disorder or disuse
syndrome (90 days)?; this fact may have proved advanta-
geous when computing the CRWALI for patients with a longer
prescribed standard LOS. Further, since dysphagia is report-
edly associated with poorer functional recovery in older
hospitalized patients,'® patients on oral feeding may have
had an advantage over those on tube feeding in improvement
of ADLs.

Notably, there was no significant association between SMI
and CRWAI >40, but male gender and hand-grip strength
were significantly associated with CRWAI >40. Previous
studies have reported that there are sex differences in the
association between muscle mass and ADLs'>?? and that
appendicular skeletal muscle mass is higher in men than in
women; however, the rate of decrease in appendicular skel-
etal muscle mass with age was significantly greater in men
than in women.?%2) Consequently, a loss of muscle mass is
more likely to affect functional outcomes in older men than in
older women.?? Furthermore, several studies have reported
an association of hand-grip strength with ADLs"346.19.22-24)
that was retained for 1 year after hospital discharge in lon-
gitudinal studies.®) Therefore, hand-grip strength could be a
good predictor of ADLs in patients admitted to rehabilitation
wards.h340)

Adjusted ORs
High SMI Low SMI 95%Cl Interaction
n=284 n=235 OR lower upper P value
Age 2 75 years 65 199 —o—9 0.42 0.17 1.01 0.28
Age < 75 years 19 36 1.51 0.22 10.6
Men 29 87 r———o—o 0.28 0.06 1.25 0.38
Women 55 148 ——o—1o 0.42 0.16 1.1
BMI < 18.5 kg/m? 10 102 0.61 0.09 4.32 0.41
BMI > 18.5 kg/m? 74 133 ——o—|-o 0.56 0.23 1.39
Low hand-grip strength 61 208 o—o—1—o 0.74 0.34 1.61 0.26
Not low hand-grip strength 20 5 NA NA NA
Oral feeding at admission 79 190 —o—o 0.57 0.26 1.22 0.83
No oral feeding at admission 5 45 5.82 0.05 623.2
Neurological disease without HBD 10 11 NA NA NA 0.26
Neurological disease with HBD 26 72 —o—1—o 0.63 0.15 2.73
Motor disorder 30 72 0 0.26 0.06 1.18
Disuse syndrome 18 80 0.39 0.08 1.78
Chronic heart failure 22 90 —eo——o 0.33 0.07 1.53 0.42
No chronic heart failure 62 145 ——o— o 0.48 0.19 1.24
Chronic respiratory disease 1 19 NA NA NA 0.63
No chronic respiratory disease 83 216 o—o— 0.55 0.26 1.17
Dementia 40 167 e 1.14 0.41 3.16 0.03
No dementia 44 68 ~—o—o 0.15 0.04 0.58
Anemia 51 174 ——o——o 0.66 0.27 1.62 0.66
No anemia 33 61 0.14 0.02 0.97
Serum albumin < 3.5 g/dI 24 97 o —0 0.86 0.23 3.17 0.16
Serum albumin > 3.5 g/dI 60 138 ——o— o 0.47 0.18 1.22
0.01 0.1 1 10 100

High SMI better

Limitations

This study had several limitations. First, it was conducted
at a single rehabilitation hospital; therefore, generalizing the
results of this study should be done with caution. Future mul-
ticenter studies are needed to clarify the effect of SMI on the
CRWAL Second, we did not examine the interfering effect
of various interventions, including rehabilitation treatment
and nutrition therapy. Rehabilitation plays a major role in
improving ADLs, and investigating the content of rehabilita-
tion protocols is warranted in future research. Finally, there
might be unexamined confounding factors in this retrospec-
tive study.

CONCLUSIONS

The current study showed that a high SMI is an indepen-
dent factor that negatively influences the CRWALI scores in
older patients in a convalescent rehabilitation ward. Further
studies on the effect of SMI on CRWALI are needed to help
improve the outcomes of convalescent rehabilitation.
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