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Background: There has been a growing interest in measuring gait speed for assessing long-
term mortality and risk for hospital readmission in different populations.

Objective: We studied the association between a 10-meter gait speed test at hospital
discharge and the risk for 30- and 90-day hospital readmission or death in a mixed population
of patients hospitalized for emergency care.

Patients and Methods: Patients were prospectively included from 5 wards at the
Karolinska University Hospital. The 10-meter gait speed test was measured on the day of
discharge. Statistical analysis was performed using logistic regression.

Results: A total of 344 patients were included. Forty-one patients (n=41) were readmitted to
hospital or died within 30 days, and 81 were readmitted or died within 90 days after discharge.
Readmitted patients were older and had more comorbidities. A 0.1 m/s reduction in gait speed was
associated with a 13% greater odds of readmission or death within 30 days (OR 1.13 [95% CI
1.00-1.26]). The area under the receiver operating characteristic curve (AUC) was 0.59 (95%
CI10.51-0.68). The results were similar for 90-day readmission or death where a 0.1 m/s decrement
in gait speed was associated with an OR of 1.13 (95% CI 1.04-1.24). When age, eGFR,
hemoglobin concentration, and active cancer, which all were univariate predictors of 30-day
readmissions, were added to the model it yielded an AUC of 0.68 (95% CI 0.60 to 0.77).
Conclusion: In a mixed population of patients hospitalized for emergency care, low gait
speed at discharge was associated with an increased risk of 30- and 90-day readmission or
death. However, the test did not discriminate well between those who were readmitted or
died and those who did not; therefore we do not recommend its use as a stand-alone test in
this population.
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Introduction

Early readmissions are common and associated with patient distress and increased
costs for health-care systems. In the United States, the 30-day and 90-day read-
mission rates are approximately 20% and 34%, respectively.' In addition, read-
missions within 30 days of discharge are used as a metric for quality-of-care in the
US.? Readmissions put strain on health care organizations by contributing to
emergency department crowding, and to a high hospital bed occupancy. This high-
lights the need for preventive strategies aimed at reducing readmissions. Before
these may be developed or interventional studies undertaken to test them, there is
a need to develop prediction models to identify patients at high risk of readmission.
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Physicians base their decisions to discharge patients,
among other things, on their assessment of risk for early
readmission. In most cases, this is done by using “gestalt”,
which is based on the physicians’ previous experience.
However, it has been found that the ability for health care
professionals to predict readmissions in older patients is
poor.® Attempts have been made to identify risk factors for
patient readmission, especially after myocardial infarction
and heart failure,* ® but there are currently no established
prediction models that provide a good risk assessment.’
However, a recent study on a pediatric population presented
a promising prediction model with an area under the receiver
operating characteristic curve (AUC) of 0.79.%

There has been a growing interest in measuring gait
speed for assessing motor function and long-term
mortality.” It is thought to be a surrogate marker for frailty,
and has even been called a new vital sign.'®'" Information
about the association between gait speed and risk of hospital
readmission is scarce; only two studies have suggested such
an association.'®'? However, both studies investigated spe-
cific patient groups. Namely, patients with chronic obstruc-
tive pulmonary disease or with myocardial infarction.'®'?
To the best of our knowledge, there is no study published
which investigated gait speed as a predictor for readmis-
sions in a mixed population of patients hospitalized for
emergency care. Therefore, we aimed to study the ability
of a simple test, namely measuring the time it takes to walk
10 meters, to predict risk of early readmissions.

Patients and Methods
Study Population

The study was a prospective observational cohort study
including patients from 5 hospital emergency wards caring
for patients admitted for surgical, cardiological, infectious, or
internal medicine emergencies at the Karolinska University
Hospital, Huddinge between February 13, 2017, and
October 27, 2017. Inclusion of patients was done office
hours on weekdays by the authors Y.L., LK. and research
assistants not involved in the care of the patients. Patients
were only eligible for inclusion after the decision to dis-
charge had been made by the attending physician. Eligible
for inclusion were patients 1) admitted from the emergency
department, ii) for whom a decision to be discharged home
had been made, iii) who were >50 years of age and, iv) who
were able to give written informed consent, v) who were
expected to be able to walk 10 meters with or without walk-
ing aid, vi) were not admitted for an orthopedic injury, and

vii) were expected to live >6 months. Patients were excluded
if they i) were not able to complete the gait speed test ii) were
not discharged after the decision to discharge them had been
taken, or iii) those who were discharged elsewhere than
home, for example to geriatric rehabilitation, and iv) those
who were living outside Stockholm County Council of
whom we were not able to follow up; Figure 1.

A power calculation was performed. With information
from an earlier pilot study, we expected a rate of read-
mission within 3 months of 20%. We assumed that
approximately 20% would be exposed to slow gait speed
(<0.55 m/s). Using an a =0.05, power of 90% and effect
size of 30% difference in event rate between the exposed
and the unexposed we would need to include 500 patients.

The study was conducted in accordance with the
Declaration of Helsinki. The regional ethics committee in
Stockholm approved of the study, and all patients gave
their written informed consent to participate in the study.

The 10-meter Gait Speed Test

After inclusion, the patients performed the 10-meter gait
speed (10MGS) test as follows. A 10-meter distance was
marked in the wards’ corridors on the floor with tape. The
patients were asked to walk in their normal pace over the
marked 10 meters. The patients started from standing still
(static start) and were allowed to use their usual walking aids.
The walking test was performed once. The time to walk 10
meters was measured in seconds with a stopwatch, a method
earlier shown to be reliable.'® The time to finish the 10-meter
gait speed test was converted to velocity in meters per second
as follows: 10-meter gait speed (m/s) = 10 m/seconds to
finish walking test.

Data Collection and Definitions

Information on habitual walking abilities and self-rated
health was gathered through questionnaires which patients
filled out after being included in the study. Information on
hospital readmissions and background characteristics were
retrieved from medical records. Follow-up information
was gathered from all 5 hospitals in Stockholm county.
30- and 90-day readmission was defined as any non-
elective readmission <30 and <90 days, respectively, fol-
lowing the hospital discharge. Those who died during
follow-up were regarded as being readmitted, since they
would have come to the hospital if able. Previous hospi-
talizations with the following discharge diagnoses were
used to define comorbidities: atrial fibrillation, chronic
obstructive pulmonary disease, diabetes, heart failure,
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Inclusion criteria
1. Emergency department visit
leading to admission.
2. Decision to discharge patient.
3. 250 years of age.
4. Were able to give informed
consent.

5. Thought able to walk 10 m.
6. Was not admitted for
orthopaedic injury.

7. Expected to live > 6 months.
n=355

Tried, but was not able to
complete walk test (n=3)

1. Not discharged or discharged

> elsewhere than home (n=5).
2. Living outside Stockholm County
(n=3) Council.

\ 4

Final study population
n=344

Figure | Selection criteria for the study population.

myocardial infarction, stroke at any time point. Active
cancer was defined as a hospital stay with a diagnosis of
any cancer in the previous 2 years. All other variables
reflected the current status during the hospital stay. Vital
signs and laboratory values used were those closest in time
to discharge. Body mass index was defined as the weight
(kg) divided by height (meter) squared. Walking aid was
defined as use of any type of walking aid. Glomerular
filtration rate was estimated according to the Chronic
Kidney Disease Epidemiology collaboration equation.'®
In the electronic patient records, the primary discharge
diagnoses are coded according to the Swedish edition of
the international classification of diseases revision 10."
The diagnoses were in this study reported as the level of
three-character categories and included all its subcate-
gories (for example 150 includes 150.9).

Statistical Analysis
Baseline characteristics were described as numbers and per-
centages for categorical variables and means and standard

deviations for continuous variables. The primary outcome
measure was readmission to hospital or death within 30 days
and the secondary outcome measure was readmission to
hospital or death within 90 days. The association between
background characteristics and the outcomes was analyzed
using logistic regression. The association between the expo-
sure 10-meter gait speed and the 30- and 90-day non-
elective hospital readmissions or death was analyzed using
logistic regression. Odds ratios for readmission were calcu-
lated for a 0.1 m/s reduction in gait speed, and were reported
with 95% confidence intervals. To check for a nonlinear
association between 10-meter gait speed and 30-day read-
mission, the 10-meter gait speed was flexibly modelled
using restricted cubic splines with 3 knots. The association
between the splines and the outcome was then evaluated.
The AUC of gait speed was calculated for each outcome.
The gait speed test was hypothesized to be a clinical test
serving as a compound variable for comorbidity burden and
possibly developing disease associated with readmission.
We, therefore, aimed to study the association between gait
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speed and readmission as an unadjusted analysis. Data man-
agement and statistical analysis were performed using Stata
version 15 (StataCorp LP, College Station, TX).

Results
Study Population

Due to slow recruitment, the study was stopped prema-
turely. There were 355 patients who met the study criteria,
3 were excluded because they lived out of the area, 3 more
failed to complete the 10MGS test and 5 were not dis-
charged on the day as expected, leaving a final study
population of 344 patients. The distribution of the 10-
meter gait speed test results is presented in Figure 2. The
mean 10-meter gait speed was 0.9 m/s (standard deviation
0.3 m/s). Patient characteristics according to quartiles of
gait speed are presented in Table 1. Compared to the
quartile with the highest gait speed, patients in the quartile
with the lowest gait speed were older, had lower estimated
glomerular filtration rate (eGFR), lower hemoglobin con-
centration, had more often heart failure, chronic obstruc-
tive pulmonary disease (COPD), previous stroke, were
more likely to be living alone, were more often in need
of home care service, and reported a shorter maximum
walking distance, and reported an ability of climbing less
numbers of stairs before stopping. The most common
primary discharge diagnoses were acute myocardial infarc-
tion 8.8% (n=30), heart failure 8.8% (n=30) and atrial
fibrillation/flutter 8.2% (n=28). The 20 most common pri-
mary discharge diagnoses are presented in Supplemental
Table 1. The number of patients included from the

Number of patients
20 30 40

10

1.5 2

5 1
Walking speed (m/s)

Figure 2 Distribution of patient’s 10-meter gait speed test. The gait speed was
calculated as the walking distance (10 m) divided by the time in whole seconds to
complete the test. The bars are closer to each other in the low walking speeds
since the variety of possible slow walking speeds are unlimited, which is on the
contrary to fast walking speeds.

emergency wards was: surgical ward; n=63, internal med-
icine ward; n=160, cardiology ward; n=113, infectious
diseases ward; n=8.

30-Day Outcome

In total, 39 patients were readmitted to hospital within 30
days and two others died within 30 days meaning 12%
(n=41) of patients met the primary outcome measure. The
mean 10-meter gait speed in these patients was 0.8 m/s
(SD 0.26), compared to 0.9 m/s (SD 0.30) in patients who
were not readmitted (Figure 3). In the quartile with highest
gait speed, 5% (n=3) were readmitted within 30 days,
compared with 16% (n=15) patients in the quartile with
the slowest gait speed.

There was a significant association between gait speed
and 30-day readmissions or death. Each 0.1 m/s reduction
in gait speed was associated with an 13% greater risk of
30-day readmissions or death (OR 1.13 [95% CI 1.00 to
1.26]). There was no sign of a nonlinear relationship
between 10-meter gait speed and the 30-day outcome
(Supplemental Figure 1). The odds for readmission was

3.6 times higher in the quartile with the slowest walkers
compared with the quartile with the fastest walkers (OR
3.56 [95% CI 0.99 to 12.88]).

The AUC was 0.59 (95% CI 0.51 to 0.68) for read-
mission or death within 30 days for gait speed (Figure 4,
Model 1). When age, eGFR, hemoglobin concentration,
and active cancer, which all were univariate predictors of
30-day readmissions, were added to the logistic regression
model it yielded an AUC of 0.68 (95% CI 0.60 to 0.77)
(Figure 4, Model 2).

3 of 60 patients with a gait speed of 1.2 m/s or higher
were readmitted within 30 days, yielding a negative pre-
dictive value of 95% (95% CI 86% to 99%). However, no
gait speed cut-off value was found with both a sensitivity
and specificity high enough to be of clinical value
(Supplemental Table 2).

In univariate analyses, the following variables predicted

30-, and 90-day readmissions; age, eGFR, hemoglobin con-
centration, active cancer (Table 2). When including gait
speed, age, eGFR, Hb, and active cancer in a multivariable
model, none of the variables showed sign of independence
and the confidence intervals passed 1.00.

90-Day Outcome

In total, 24% (n=81) of the patients were readmitted to
hospital (n=72) or died (n=9) within 90 days. The mean
10-meter gait speed in these patients readmitted within 90
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Table | Baseline Characteristics of the Study Population According to 10-Meter Walking Speed Quartiles

All Patients Ql Q2 Q3 Q4
(n=344) > 1.25 m/s 1.11-1.00 m/s 0.91-0.71 m/s <0.67 m/s
(n=60) (n=84) (n=105) (n=95)
Age, years, mean (SD) 70 (1) 64 (8.5) 67 (10) 72 (11) 74 (12)
Female sex, n (%) 145 (42%) 23 (38%) 32 (38%) 40 (38%) 50 (53%)
Pulse, beats/minute*, mean (SD) 73 (15) 70 (1) 72 (14) 74 (17) 73 (15)
Systolic blood pressure*, mmHg, mean (SD) 131 (19) 130 (13) 130 (21) 130 (18) 133 (20)
Diastolic blood pressure*, mmHg, mean (SD) 76 (12) 77 (11) 77 (13) 76 (12) 73 (12)
Respiratory rate¥, breaths/min, mean (SD) 17 (4.8) 17 (3.1) 16 (3.5) 18 (3.5) 19 (7.2)
Oxygen saturation*, percent, mean (SD) 97 (2.4) 98 (1.8) 98 (2.0) 97 (2.6) 97 (2.8)
Body temperature*, °C, mean (SD) 37 (0.5) 37 (0.5) 37 (0.6) 37 (0.5) 37 (0.6)
Body mass index¥, kg/m?, mean (SD) 27 (5.4) 26 (4.0) 27 (5.3) 26 (4.8) 28 (6.8)
Serum C-reactive protein*, mg/L, mean (SD) 29 (40) 26 (41) 22 (31) 36 (47) 29 (36)
Serum sodium conc. *, mmol/L, mean (SD) 139 (3.3) 139 (2.7) 139 (2.8) 139 (3.2) 140 (4.1)
Serum potassium conc. *, mmol/L, mean (SD) 4.0 (0.5) 4.0 (0.4) 4.0 (0.5) 4.0 (0.4) 3.9 (0.5)
Serum creatinine conc. *, pymol/L, mean (SD) 97 (6l) 82 (25) 86 (33) 109 (87) 101 (60)
eGFR mL/min/1.73 m*¥, mean (SD) 71 (23) 8l (17) 77 (19) 66 (25) 65 (25)
>60 mL/min/1.73 m?, n (%) 241 (71%) 53 (88%) 67 (82%) 64 (61%) 57 (60%)
45-60 mL/min/1.73 m?, n (%) 46 (14%) 5 (8.3%) 9 (11%) 16 (15%) 16 (17%)
<45 mLU/min/1.73 m?, n (%) 55 (16%) 2 (3.3%) 6 (7.3%) 25 (24%) 22 (23%)
Serum leucocyte conc. ¥, no. x 107 /L, mean (SD) 8.0 (4.1) 7.3 (2.6) 7.5 (2.6) 8.9 (6.0) 79 (3.4)
Haemoglobin conc. *, g/L, mean (SD) 125 (20) 130 (19) 129 (22) 124 (21) 118 (17)
Previous myocardial infarction**, n (%) 68 (20%) 10 (17%) 15 (18%) 19 (18%) 24 (25%)
Heart failure™*, n (%) 84 (24%) 4 (6.7%) 13 (16%) 28 (27%) 39 (41%)
Diabetes**, n (%) 82 (24%) 12 (20%) 9 (11%) 32 (31%) 29 (31%)
Chronic obstructive pulmonary disease**, n (%) 51 (15%) 1 (1.7%) 9 (11%) 20 (19%) 21 (22%)
Atrial fibrillation/flutter®*, n (%) 86 (25%) 10 (17%) 17 (20%) 28 (27%) 31 (33%)
Active cancer®, n (%) 60 (18%) 13 (22%) 12 (14%) 14 (14%) 21 (22%)
Previous stroke**, n (%) 35 (10%) I (1.7%) 8 (9.5%) 14 (13%) 12 (13%)
Living alone™**, n (%) 144 (42%) 14 (23%) 32 (39%) 48 (46%) 50 (53%)
Home care service™¥*, n (%) 29 (9.1%) 0 (0%) I (1%) 2 (2%) 26 (29%)
Self-reported use of walking aid***
Never, n (%) 245 (71%) 60 (100%) 77 (92%) 70 (67%) 38 (40%)
Sometimes, n (%) 49 (14%) 0 (0.0%) 7 (8.3%) 22 (21%) 20 (21%)
Always, n (%) 50 (15%) 0 (0.0%) 0 (0.0%) 13 (12%) 37 (39%)
Self-reported walking distance®**
>1000 meter; n (%) 159 (46%) 50 (83%) 49 (58%) 41 (39%) 19 (20%)
500-1000 meter; n (%) 31 (9.0%) 5 (8.3%) 6 (7.1%) 12 (11%) 8 (8.4%)
300-500 meter; n (%) 27 (7.8%) 2 (3.3%) 10 (12%) 7 (6.7%) 8 (8.4%)
100-300 meter, n (%) 29 (8.4%) 2 (3.3%) 5 (6.0%) 10 (9.5%) 12 (13%)
50-100 meter, n (%) 47 (14%) I (1.7%) 7 (8.3%) 21 (20%) 18 (19%)
0-50 meter, n (%) 51 (15%) 0 (0.0%) 7 (8.3%) 14 (13%) 30 (32%)
Self-reported ability to climb stairs**
23 stairs, n (%) 166 (48%) 51 (85%) 54 (64%) 41 (39%) 20 (21%)
2 stairs, n (%) 6l (18%) 5 (8.3%) 14 (17%) 28 (27%) 14 (15%)
| stairs, n (%) 69 (20%) 3 (5.0%) 12 (14%) 20 (19%) 34 (36%)
0 stairs, n (%) 48 (14%) I (1.7%) 4 (4.8%) 16 (15%) 27 (28%)
Self-rated health 100=best, 0=worst ***, mean (SD) 60 (21) 67 (20) 64 (19) 60 (20) 51 (22)

Notes: *Value closest in time to discharge. **Defined as a discharge diagnosis after a previous hospitalization. ***Reported at the day of discharge.
Abbreviations: eGFR, estimated glomerular filtration rate; SD, standard deviation; Q, Quartile.
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Figure 3 Dots plots showing [0-meter gait speed according to 30-day all-cause
non-elective readmission or death. The horizontal lines represent the median,
upper and lower quartiles.

days was 0.8 m/s (SD 0.3), compared with 0.9 m/s (SD
0.3) in patients not readmitted. In the quartile with highest
gait speed, 13% (n=8) were readmitted within 90 days,
compared with 31% (n=29) patients in the quartile with
the slowest gait speed (Table 2). Each 0.1 m/s lower gait
speed was associated with a 13% greater odds of 90-day
readmissions (OR 1.13 [95% CI 1.04 to 1.24]). The odds
for 90-day readmission was 2.9 times higher in the quartile
with the slowest walkers compared with the quartile with
the fastest walkers (OR 2.86 [95% CI 1.20 to 6.77]).

Discussion

This was a prospective observational cohort study in
a mixed population of patients hospitalized for emergency
care including 344 patients from 5 different wards. This is
the first study on gait speed and readmission or death in
this type of cohort. All included patients performed
a comfortable static 10MGS test the same day they were
discharged. We found that 10MGS was significantly asso-
ciated with 30- and 90-day non-elective all-cause hospital
readmission. The results are supported by earlier studies.
Kon et al showed that a 4 m gait speed test was associated
with 90-day readmission in patients with COPD.'?
Another study suggested an association between gait
speed and risk of death or hospital readmission among
patients post myocardial infarction.'® We found that for
each 0.1 m/s decrease in 10MGS the odds ratio for 30-day
and 90-day readmission was 1.13. Kon et al showed that
the odds ratio of readmission at 90 days for each 0.1 m/s
decline in gait speed was 1.30 (95% CI 1.14 to 1.48).

1.00 1

0.754

Sensitivity
o
(4]
o
!

0.254
Model 2, ROC area: 0.68 (95% CI 0.60 - 0 77)
0.00 Model 1, ROC area: 0.59 (95% CI 0.51 - 0.68)
T T T T T
0.00 0.25 0.50 0.75 1.00

1-Specificity

Figure 4 Receiver operating characteristic (ROC) curves demonstrating the ability
of the unadjusted and a multivariable adjusted model to predict 30-day readmission.
Model I: crude model; Model 2: including age, estimated glomerular filtration rate,
hemoglobin concentration, and active cancer.

We hypothesized that the 10MGS would be an indicator
of frailty and represent a composite of other risk factors such
as age,'® comorbidities, and characteristics that may be
related to the risk of early readmission. Indeed, we found
an association with gait speed and readmission. The study
was stopped prematurely which is a limitation. We included
344 patients compared to the aim of including 500 patients.
The reason for this was mainly that recruitment was time
consuming and further extension of the study period was not
possible due to shortage of personnel resources.
Nevertheless, there was sufficient power to observe
a difference in event rate between those with and without
a slow gate speed. Furthermore, we showed was that the test
poorly discriminated between those who met the outcome
and those who did not (low AUC) and there was no clear
cutoff gait speed where both the sensitivity and specificity
were high. One explanation could be that the study included
a heterogeneous group of patients. Causes of slow 10MGS
likely vary between patients and their conditions and might
be a stronger predictor for a few specific pathophysiologic
conditions. In addition, it is possible that the 10MGS test is
not a test for frailty, but shows disease severity in specific
conditions such as diseases that limit cardiopulmonary func-
tion, for example COPD.!? On the other hand, it is still
possible that there is mutual sequela found in several diseases
after a period of illness such as, systemic inflammation,
fatigue or deterioration of homeostasis. In many cases, rea-
sons for readmissions are not related to the initial hospital
stay.* Among patients who have been treated for myocardial

infarction, half of the readmissions within 30 days are not
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Table 2 Univariate Predictors of 30- and 90-Day Non-Elective

All-Cause Hospital Readmission

30-Day

Readmission

90-Day

Readmission

mmol/L

Serum potassium conc.*,
mmol/L

eGFR¥, mL/min/1.73 m?
Serum leucocyte conc.*,
no. x 10°

Haemoglobin conc.*, g/L
Previous myocardial
infarction™*

Heart failure**
Diabetes™**

Chronic obstructive
pulmonary disease**
Previous atrial fibrillation

or flutter®*

1.60 (0.79-3.19)

0.99 (0.97-1.00)
1.03 (0.96-1.09)

0.98 (0.96-0.99)
0.66 (0.27-1.65)

1.96 (0.98-3.90)
0.89 (0.40-1.94)
2.05 (0.94—4.50)

0.96 (0.45-2.06)

OR, 95% CI OR, 95% CI
Age, years 1.03 (1.00-1.06) 1.03 (1.00-1.05)
Female sex 0.60 (0.30-1.21) 1.06 (0.64-1.75)
Pulse*, beats/minute 1.00 (0.98-1.02) 1.02 (1.00-1.03)
Systolic blood pressure*, 0.99 (0.97-1.01) 1.00 (0.98-1.01)
mmHg
Diastolic blood pressure®, | 0.98 (0.95-1.01) 0.97 (0.95-1.00)
mmHg
Breathing frequency*, 1.03 (0.98-1.08) 1.04 (0.99-1.09)
breaths/min
Oxygen 0.93 (0.82-1.05) 1.00 (0.90-1.10)
saturation®, percent
Body temperature®, °C 1.65 (0.91-2.99) 1.25 (0.79-1.97)
Body mass index*, kg/m? 0.95 (0.89-1.01) 0.97 (0.92-1.02)
Serum C-reactive 1.00 (0.99-1.01) 1.00 (0.99-1.00)
protein*, mg/L
Serum sodium conc.¥, 0.97 (0.88-1.07) 0.98 (0.91-1.05)

159 (0.92-2.74)

0.99 (0.98-1.00)
1,01 (0.95-1.07)

0.98 (0.97-0.99)
0.80 (0.42-1.54)

2.65 (1.55-4.54)
137 (0.78-2.41)
1.43 (0.74-2.77)

1.60 (0.92-2.77)

Active cancer** 2.17 (1.04-4.55) 2.18 (1.20-3.9¢)
Previous stroke™* 1.62 (0.63—4.17) 1.34 (0.61-2.92)
Living alone™** 1.09 (0.56-2.10) 0.99 (0.60-1.65)
Home care service™** 1.46 (0.53—4.08) 1.71 (0.76-3.85)
Self-reported use of
walking aid***
Never 1.0 1.0
Sometimes 1.64 (0.70-3.88) 1.81 (0.91-3.59)
Always 1.37 (0.56-3.36) 231 (1.20-4.46)
Self-reported walking
distance®**
>1000 meter 1.0 1.0
500-1000 meter 2.70 (0.94-7.75) 3.69 (1.61-8.46)
300-500 meter 0.90 (0.19-4.22) 0.89 (0.28-2.79)
100-300 meter 1.80 (0.54-5.96) 2.30 (0.94-5.62)
50-100 meter 1.34 (0.45-3.96) 1.56 (0.71-3.46)
0-50 meter 3.09 (1.29-7.41) 2.79 (1.37-5.68)
(Continued)

Table 2 (Continued).

30-Day

Readmission

90-Day

Readmission

OR, 95% CI OR, 95% CI

Self-reported ability to
climb stairs**®*
23 stairs 1.0 1.0
2 stairs 1.42 (0.57-3.50) 1.49 (0.75-2.96)
| stairs 1.06 (0.42-2.70) 1.59 (0.83-3.06)
0 stairs 2.47 (1.04-5.87) 1.72 (0.83-3.59)

Self-rated health
100=best, 0=worst***,

mean (SD)

0.99 (0.97-1.00) 100 (0.98-1.01)

Notes: *Value closest in time to discharge. **Defined as a discharge diagnosis after
a previous hospitalization. ***Reported at the day of discharge.

Abbreviations: eGFR, estimated glomerular filtration rate; OR, odds ratio; SD,
standard deviation.

related to heart disease.”® In 2013, Harlan Krumholz, an
American cardiologist, described the concept of post-
hospital syndrome.'” He hypothesized that there was some-
thing with the hospital stay in itself, not related to the initial
cause of hospitalization which led to the increased risk of
readmission. He speculated that it could be related to the
hospital environment including stress, and sleep disturbance
among other things."”

The primary aim was to study the association between
10MGS test and readmission or death in a mixed popula-
tion of patients hospitalized for emergency care. The study
was not designed for sub-group analyses, and subgroup
analyses are sometimes not recommended due to the risk
of fishing for stronger relationships than found in the
primary analyses. The results showed that gait speed
poorly discriminated between those who met, and those
who did not meet the outcome. However, when including
age, eGFR, hemoglobin concentration, and active cancer
to the logistic regression model it yielded an AUC of 0.68.
This suggests that it might be possible to make prediction
models for hospital readmission with better discrimination.

The inclusion and exclusion criteria were carefully cho-
sen to simulate a credible clinical setting were the gait speed
test could be applied. These selection criteria may, however,
have selected a slightly healthier population than all-comers.
Therefore, caution should be applied not to apply the test to
a very dissimilar population. A healthier population does not
confound the association between gait speed and risk of
readmission, but it does decrease the statistical power since
fewer will experience the outcome.

Open Access Emergency Medicine 2020:12
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Strengths and Limitations

A strength of the study is the prospective design where all of
the included patients were examined the same day they were
discharged. The gait speed has also earlier been shown to
have a good test-retest reliability in older adults with intra-
class correlation coefficient >0.9.'® A limitation was that this
was a single-center study at a university hospital and the
cohort of patients might not be representative to other hos-
pitals. However, we only included patients admitted directly
from the emergency department, and the number of special
rare elective cases should thereby have been reduced. This is

confirmed in the Supplementary Table 1 presenting

a diversity of main discharge diagnoses, fulfilling the aim
to focus on a general hospitalized population. Furthermore,
it should be noted that the point estimate AUCs were calcu-
lated in the same population and therefore that the point
estimates are likely to be lower in an independent dataset.
Another limitation is that many of the included patients had
cardiology-related diseases and the study results will there-
fore not be generalizable to a hospital where these patients
are few. Furthermore, few patients were included from the
infectious diseases ward.

Conclusion

In a mixed population of patients hospitalized for emer-
gency care low gait speed at discharge was associated with
an increased risk of 30- and 90-day non-elective all-cause
readmission. However, the test did not discriminate well
between those who were readmitted or died and those who
did not, therefore we do not recommend its use as a stand-
alone test in this population.
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