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GENERAL COMMENTS This was a single center prospective study in a medicine population 
looking at the association between TUG and readmission and 
mortality. The effort these researchers took is greatly appreciated 
towards studying this important topic. This is a well written paper but 
there are limitations:  
- single center in medicine patients only is a limitation of study 
design.  
- Introduction – the Author‟s haven‟t made a compelling argument 
about the mechanism of the TUG to predict readmissions and 
mortality. The intro reads more as exploratory analysis rather than 
the fact the authors had an apriori hypothesis.  
- In the discussion there is a discussion about the TUG as an 
assessment tool but there is no real explanation WHY the TUG may 
be better than other functional assessment tools to specifically 
predict readmissions and mortality.  
- The take home points about diagnoses and functional status and 
outcomes is not clear to the reader. There is no discussion about the 
reason for the association of infection and functional status and 
outcomes, which seemed notable.  
- Rate of readmissions is higher than typically cited in the literature, 
and it is unclear why?  
- The problem with looking at 6 months after hospitalization is that 
the reasons for these outcomes are less likely related to the index 
hospitalization when you go far out.  
- The authors argue that the TUG is a simple test, which is done by 
physiotherapists in this study. This seems like a significant limitation 
to feasibility. Many hospitals have limited physiotherapy resources, 
so to expect them to perform this on every patient is unlikely in real 
practice. If the authors wanted to argue that this is a feasible 
methodology, it would have been better to have a staff resource that 
is more available such as nursing or similar.  
- The patients that are evaluated is a very specific/limited cohort, 
which potentially limits the generalizability. TUG assumes patients 
can ambulate without physical assistance, which really limits the 
patient‟s that are assessed. The authors excluded patients going to 
rehab, which means that the functionally impaired patients in this 
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study are: patients that are debilitated, but not too debilitated that 
they don‟t go to rehab or need physical assistance during 
ambulation. The authors should discuss the potential implications of 
this on their findings.  
- Analysis plan needs development– It is unclear why the authors 
only adjusted for age and gender when they had other variables 
available. Additionally, they did not provide information on the 
modeling, such as model fit, variance inflation factors, 
appropriateness of using a linear approach to model the outcomes, 
and whether linear assumptions were reasonable for the covariates. 
Also the authors studied readmissions and mortality separately, but 
they could influence each other- i.e. a patient who dies cannot be 
readmitted. Was this accounted for?  
- The author seem to overstate the uniqueness of their study design. 
There are other studies looking at gait speed ( a performance 
metric) and mortality and readmissions for example (i.e. Dodson 
2016 J American Geriatric Society)  
- The „So what‟ is not addressed. The application of the results (i.e. 
TUG) in real world practice is not discussed. How could clinicians 
use this data in a practical way to potentially affect the outcomes 
evaluated?  
 
Other:  
Page 4 line 18 – it is not clear at this point in the article why it is 
INTUITIVE why functional status is associated with readmission  
Page 4 line 51 – typo - controversial.  
Page 5 line 15 – define large hospital.  
Page 5 line 55 – it is unclear whether the „capture area‟ of these 
hospitals is large enough to account for the low possibility that 
someone could be readmitted outside this area.  
Page 6 line 51, although this approach for cutoff is not 
unreasonable, it would have been good for the authors to have done 
additional sensitivity analyses to see if other cutoffs were associated 
with these outcomes.  
Page 7, covariates – Given that this is a prospective study the 
reader would expect a higher degree of accounting for potential 
confounding. For example the authors state that readmissions are 
due to many complex reason. However, there is no information on 
potentially important factors such as prehospital functional status, 
the severity of illness from the hospitalization, or other psychosocial 
factors that could influence risk for readmission (i.e. care giver 
support, literacy, etc).  
Page 10, line 55 – how is their risk influenced by rehabilitation? This 
is not clear. 

 

REVIEWER Alison Mudge 
Royal Brisbane and Women's Hospital, Brisbane, Australia 

REVIEW RETURNED 27-Feb-2017 

 

GENERAL COMMENTS This paper addresses the question:Is a physical performance 
measure (TUG) at discharge associated with higher risk of death or 
unplanned readmission in medical patients aged 50 years and 
older?  
The findings are of some merit but there are some significant 
omissions that need addressing, and the tables are presented in a 
manner that does not relate directly to the research question. I 
suggest the authors consider the following:  
 



Background: It is important to distinguish between self-report and 
physical performance measures, as they are conceptually different, 
and I would make this clearer by not using data from studies using 
ADL measures.  
There is substantial evidence that TUG (and other performance 
measures) are strong predictors of mortality in various inpatient and 
community populations, and indeed are often part of various frailty 
measures which are strongly associated with mortality…this 
literature is missing from background and discussion.  
Methods:  
Death and readmission are appropriately defined and measured. It is 
unclear why TUG has been dichotomised when it is a continuous 
variable (and agree there is little agreement on a cut-point in the 
literature); using more groupings eg quartiles may have provided a 
more meaningful analysis.  
The reason for the choice of the other co-variates is unclear, 
although they include variables associated with readmission and/or 
mortality. Are they considered potential confounders? If so, then it is 
unclear why only age and gender were included in the multivariate 
analysis rather than all potential confounders.  
 
Results  
Table 1 is not really related to the research question. A more 
conventional approach would be to compare characteristics 
including the variable under study (TUG) and other likely associated 
variables between participants with and without the outcome of 
interest (readmission in one table and death in another). Other 
significantly associated variables would then be included in a 
multivariable model as potential confounders or mediators in order to 
identify the independent contribution of TUG to each outcome of 
interest.  
I am unclear the justification for presenting the different readmission 
diagnostic groups by functional status and how this relates to the 
research question.  
Discussion:  
First sentence: the “150%” is a function of how the TUG was 
dichotomised and this should be clear.  
Again, I do not think it is useful to compare self-report and 
performance based testing.  
I do not really understand why an increase in readmission with 
impaired function would be reflected in different diagnostic patterns.  
The clinical implications have not been discussed i.e. how would this 
information be used in practice?.  
References:  
There is a large literature on TUG and mortality which is missing, 
and there are a large number of references included about TUG and 
falls risk which are of limited relevance to this paper.  
Lnaguage:  
There are some minor language issues throughout the manuscript 
that would benefit from editing 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Erik Hoyer  

Johns Hopkins University, USA  

Please state any competing interests or state „None declared‟: none declared.  

-----------------------------------------------------------------  



Please leave your comments for the authors below This was a single center prospective study in a 

medicine population looking at the association between TUG and readmission and mortality. The 

effort these researchers took is greatly appreciated towards studying this important topic. This is a 

well written paper but there are limitations:  

 

1) single center in medicine patients only is a limitation of study design.  

 

We agree that this is a limitation of our study design, as already stated in the limitations (page 14, 

paragraph 2): “Second, the study was conducted in a single center and included only medical 

patients, limiting the generalizability of our results.” However, because the relation between a valid 

functional status measure and readmission has been very few studied, a single-center study is still a 

valuable contribution. We agree as mentioned that the results may not be generalizable to other 

populations than medical patients, however, because medical and surgical patients have each their 

own particularities, we believe that the TUG test may need to be tailored anyway to groups of 

patients. To illustrate such a difference, the TUG test is expected to have a different threshold of 

readmission prediction in orthopedic patients after a hip replacement than in medical patients.  

 

2) Introduction – the Author‟s haven‟t made a compelling argument about the mechanism of the TUG 

to predict readmissions and mortality. The intro reads more as exploratory analysis rather than the 

fact the authors had an a priori hypothesis.  

 

Thank you for the suggestion. We added some explanation on our hypothesis in the introduction 

(page 4, paragraph 3):  

 

“Unlike many tools to assess functional status, the TUG test gives information both on balance and 

cardiorespiratory capacity, and was associated with overall health decline. It has been also shown not 

to suffer from ceiling effect limitations, and to be related to executive function. These characteristics 

make it a good potential tool to assess the risk of readmission. We hypothesized that the TUG test 

may be a good predictor of adverse health outcomes in medical patients.”  

 

3) In the discussion there is a discussion about the TUG as an assessment tool but there is no real 

explanation WHY the TUG may be better than other functional assessment tools to specifically predict 

readmissions and mortality.  

 

We appreciate the comment. We suggest that the TUG test may be better than other functional 

assessment tools for several reasons: 1) it is objective and has a very high inter-rater and test-retest 

reliability;1-3 2) it does not suffer from ceiling or floor effects;4 3) it evaluates both balance and 

cardiorespiratory function, so that it may predict overall health decline;5 4) it is simple and can be 

performed not only by physiotherapists, but also by nurses or nursing assistants;6,7 5) despite its 

apparent simplicity, it actually evaluates multiple aspects needed for adequate functional status (such 

as balance, mobility, coordination, cardiorespiratory reserve), so that it may capture many factors 

such as disease severity, independently of the kind of disease, and may as such be a good proxy to 

predict overall health decline.5,8,9 We clarified this in the conclusions (page 12, paragraph 3):  

 

“First, we used the TUG test, which has been largely validated as a simple, quick, and reliable clinical 

method to assess functional status and presents several advantages in comparison with other tools to 

assess functional status. The TUG test has been largely validated as a simple, quick, and reliable 

clinical method to assess functional status, and presents several advantages in comparison with other 

tools to assess functional status. The TUG test is objective, and its very high inter-rater and test-retest 

reliability allows better comparability than other tools. Although this measure is very simple, it is 

actually constituted of several complex sequences (e.g. moving from the sitting to the standing 

position), each of which evaluating multiple aspects needed for adequate functional status, including 



balance, mobility, cardiorespiratory function and coordination. It may therefore capture several factors 

such as disease severity, independently of the kind of disease, and may as such be a good proxy to 

predict overall health decline. Moreover, as opposed to other tools used to assess functional status, 

the TUG test does not suffer from ceiling or floor effects in healthy older adults. Furthermore, a 

physiotherapist is not absolutely needed, as it can be performed by nursing personal as well.”  

 

4) The take home points about diagnoses and functional status and outcomes is not clear to the 

reader. There is no discussion about the reason for the association of infection and functional status 

and outcomes, which seemed notable.  

 

We appreciate this comment. As outlined by Reviewer 2 also (comment 5), presenting and discussing 

diagnoses of readmission according to functional status didn‟t tightly relate to our research question. 

Furthermore, it seems from this comment that the results presented in Table 2 were confusing for the 

reader. We indeed presented percentages of columns, showing that 19.6% of the patients with 

functional impairment were readmitted for an infection, but only 11.5% of those without functional 

impairment. However, when comparing only patients readmitted for an infection, the number of 

patients with or without functional impairment was not different (n=9 versus n=7, P = 0.13). To remain 

focused on our research question, avoid confusion, and answer comment 5 of Reviewer 2 also, we 

removed Table 2 and the text related to diagnoses of readmission.  

 

5) Rate of readmissions is higher than typically cited in the literature, and it is unclear why?  

 

Thank you for the comment. We think that there is confusion between 30-day and 6-month 

readmission rates. Literature typically reports readmission rates of 14-22% within 30 days after 

hospital discharge.10-13 There is less data for 6-month readmission rate, but it reaches 20 to 50% 

according to the study population.14-17 In our study, 31.7% of the patients had an unplanned 

readmission within 6 months, and 10.7% within 30 days after discharge, which is therefore in line with 

previous literature.  

 

6) The problem with looking at 6 months after hospitalization is that the reasons for these outcomes 

are less likely related to the index hospitalization when you go far out.  

 

Thank you for the comment. First, as pointed out by several well-conducted studies,11,12 patients are 

mostly readmitted for reasons that are not related to the initial diagnosis of the index admission. 

Therefore, the relation is anyway weak even at 30 days, and it was not our aim to look at the 

relationship between the causes of admission and of readmission, but rather to evaluate whether 

functional status is associated with adverse health outcome. Second, a predictor not able to identify 

the risk of readmission at 6 months is unlikely to identify it at 30 days. And indeed, a sensitivity 

analysis for readmission at 30 days yielded similar results (OR: 1.64, 95%CI 0.76-3.53). Finally, 

several studies assessed the relationship between functional status and readmission with longer term 

outcomes.18-21 Concerning the outcome “death”, most studies assessed this outcome after an even 

longer follow-up period, which may be useful when wanting to tailor care according to life 

expectancy.22-30 We therefore think that our outcomes are relevant.  

 

7) The authors argue that the TUG is a simple test, which is done by physiotherapists in this study. 

This seems like a significant limitation to feasibility. Many hospitals have limited physiotherapy 

resources, so to expect them to perform this on every patient is unlikely in real practice. If the authors 

wanted to argue that this is a feasible methodology, it would have been better to have a staff resource 

that is more available such as nursing or similar.  

 

The test was indeed performed by physiotherapists to guaranty a high standardization for study 

purposes. However, this test can be performed by nurses or nursing assistants as well.6,7 We added 



a comment on this topic in the conclusions (page 12, paragraph 3):  

 

“Furthermore, a physiotherapist is not absolutely needed, as it can be performed by nursing personal 

as well.”  

 

8) The patients that are evaluated is a very specific/limited cohort, which potentially limits the 

generalizability. TUG assumes patients can ambulate without physical assistance, which really limits 

the patient‟s that are assessed. The authors excluded patients going to rehab, which means that the 

functionally impaired patients in this study are: patients that are debilitated, but not too debilitated that 

they don‟t go to rehab or need physical assistance during ambulation. The authors should discuss the 

potential implications of this on their findings.  

 

We appreciate this comment. We agree that our findings may not apply to patients discharged to a 

rehabilitation facility. However, we excluded these patients because the rehabilitation stay will 

certainly improve their functional status. We believe that functional status must be assessed at a 

comparable point in time for all patients in order to evaluate its predictive performance. The best 

comparable point in time being “before discharge home for all patients”, the patients transferred to 

another acute care or to rehabilitation center shouldn‟t be included in our study. A specific study for 

patients discharged to rehabilitation would be needed to answer the question of the Reviewer. We 

stated this as a limitation (page 14, paragraph 2) and added some discussion (see answer to 

comment 18 of Reviewer 1):  

 

“Third, we excluded patients who were discharged to a rehabilitation facility, because we 

hypothesized that their functional status at discharge of the acute care setting would not reflect their 

actual functional status at discharge of the rehabilitation clinic. Our findings may therefore not apply to 

these patients.”  

 

Concerning patients that are too debilitated to perform the TUG test, they get 6 points on the global 

quotation of the test. We classified them as having functional impairment. It concerned only 12 

patients in our population. A sensitivity analysis excluding them yielded similar results for both 

outcomes (OR 4.16, 95% CI 1.76-9.83 for death; OR 1.50, 95% CI 0.88-2.55 for readmission). We 

therefore may suppose that our findings could apply to those debilitated patients as well. We clarified 

how these patients were handled, added this sensitivity analysis, and discussed the application of 

these results:  

 

Page 7, paragraph 2:  

“Patients who were too debilitated to perform the test were classified as having functional 

impairment.”  

 

Page 9, paragraph 1:  

“We finally performed a sensitivity analysis excluding the patients who were too debilitated to perform 

the test.”  

 

Page 11, paragraph 2:  

“Results were similar … in the sensitivity analysis excluding 12 patients who were too debilitated to 

perform the TUG test (OR 4.16, 95% CI 1.76-9.83 for death; OR 1.50, 95% CI 0.88-2.55 for 

readmission).”  

 

Page 14, paragraph 1  

“As results were similar when including or excluding patients who were too debilitated to perform the 

test, it suggests that our findings may apply to those patients also, if classified as functionally 

impaired.”  



 

9) Analysis plan needs development–  

a) It is unclear why the authors only adjusted for age and gender when they had other variables 

available.  

 

Thank you for this comment. Concerning the variables we adjusted for, we agree that there may be 

other potential confounding variables. However, our study question was not to answer whether 

functional status is an independent risk factor for readmission or death, but if functional status as 

stand-alone measure can be used to predict the overall risk of readmission or death. A predictor is not 

expected to be free from potential confounders, but to be a simple measure to predict a certain 

outcome.  

As discussed in response to comment 3 of Reviewer 1, the TUG test may be a proxy for several 

factors that are otherwise anyway difficult or impossible to capture, such as disease severity. 

Therefore, it makes the TUG test even more interesting as a predictor, because this simple measure 

is able to capture many factors related to the risk of readmission or death.  

We decided to adjust for age and gender only, because functional status is not similar according to 

these two factors in otherwise healthy adults. For your interest, even if adjusting for other main 

potential confounders such as the Charlson comorbidity index in a sensitivity analysis, we obtain 

similar results (OR 1.25, 95% CI 0.73-2.16 for readmission, and OR 2.42, 95% CI 1.00-5.87 for 

death).  

 

We are discussing this aspect in the conclusions (page 12, paragraph 3, and page 14, paragraph 2):  

 

“It may therefore capture several factors such as disease severity, independently of the kind of 

disease, and may as such be a good proxy to predict overall health decline.”  

 

“Fourth, although we may not exclude residual confounding factors, the aim of our study was to 

evaluate the performance of the TUG test as a simple overall prediction measure and not as an 

independent risk factor. Therefore, we adjusted only for age and gender.”  

 

b) Additionally, they did not provide information on the modeling, such as model fit, variance inflation 

factors, appropriateness of using a linear approach to model the outcomes, and whether linear 

assumptions were reasonable for the covariates.  

 

Thank you for the comment. The collinearity diagnostic measurement31 showed that the variance 

inflation factors and the tolerance were near 1.00 for each variable included in the model (TUG test, 

age, gender), meaning that the variables were not correlated. We performed a link test that confirmed 

that our linear approach to model the outcomes was correct.32 To assess the linear assumption, we 

tested the relationship of age with the outcome using a cubic or quadratic transformation, as well as 

age categories. This yielded similar results, so that we kept age as a continuous variable. Model fit 

was assessed using the Hosmer-Lemeshow goodness-of-fit test,33 which showed not significant P, 

meaning good fit.  

We added this in the methods and results (page 8, paragraph 3, and page 11, paragraph 1):  

 

“A collinearity diagnostic measurement was performed to detect collinearity between the variables 

included in the model. A link test was used to confirm that the linear approach to model the outcome 

was correct. We used age as a continuous variable because assessing the variable in categories or 

after cubic or quadratic transformation yielded similar results. Model fit was assessed using the 

Hosmer-Lemeshow goodness-of-fit test.”  

 

“P for the Hosmer-Lemeshow goodness-of-fit test was >0.05 for both adjusted models, indicating 

good fit. The variance inflation factors and tolerance were near 1.00 for all variables, excluding 



significant collinearity. The link test confirmed that the linear approach to model the outcomes was 

correct.”  

 

c) Also the authors studied readmissions and mortality separately, but they could influence each 

other- i.e. a patient who dies cannot be readmitted. Was this accounted for?  

 

We decided to study the outcomes “readmission” and “death” separately, because grouping both may 

have yielded false positive or false negative results driven by one of the outcomes. However, in a 

survival analysis using a competing-risks regression model based on Fine and Gray‟s method, which 

takes into account the incidence of death,34-36 results were similar (sub-hazard ratio for readmission 

1.50, 95% CI 0.95-2.35).  

 

10) The author seem to overstate the uniqueness of their study design. There are other studies 

looking at gait speed ( a performance metric) and mortality and readmissions for example (i.e. 

Dodson 2016 J American Geriatric Society)  

 

Thank you for this comment. To answer comments 1 and 11 of Reviewer 2 also, we added literature 

studying the association between performance-based functional impairment and readmission or 

death, among which the suggested paper. However, most of the studies assessing the association 

between functional impairment and readmission were limited by or retrospective design, or by 

focusing on a specific setting such as surgical ward or rehabilitation clinics, or on specific patients 

populations (older adults, patients with specific diseases such as COPD or myocardial infarction).18-

21,26,37-40 Furthermore, the study by Dodson assessed patients one month after discharge 

following a myocardial infarction, and not at the time of discharge, so that this study may be little 

comparable with our study.  

Studies looking at the association between functional impairment and mortality were mostly 

performed in ambulatory care settings,22-26,28-30,41 while those evaluating the risk of death after a 

hospitalization found controversial results.19,27,40  

In summary, although the association between the TUG test and readmission or death has been 

assessed in some specific populations, few studies looked at the predictability of the TUG test in a 

broader population such as general medical inpatients.  

We modified the introduction and conclusions accordingly:  

 

Page 4, paragraph 2:  

“Few studies assessed the association between performance-based functional impairment and 

readmission. Although those studies reported mainly a significant association between functional 

impairment and readmission, they were often limited by a retrospective design, or by focusing on a 

specific setting such as surgical ward or rehabilitation care facilities, or on specific populations such 

as older adults or patients with chronic obstructive pulmonary disease or myocardial infarction. 

Functional impairment has also been associated with mortality in several studies in ambulatory care 

settings, while the few studies assessing this outcome after a hospitalization found controversial 

results.”  

 

Page 5, paragraph 1:  

“In summary, although the TUG test has been associated with death and to a lesser extent with 

readmission, few studies looked at the predictability of the TUG test in a broader population such as 

general medical inpatients.”  

 

Page 13, paragraph 1:  

“Similarly, other authors evaluated functional status at admission before an elective operation, at the 

time of discharge from the emergency department, or one month after discharge.”  

 



Page 13, paragraph 2:  

“Third, we focused on medical patients aged 50 years or older, while others studied older adults, or 

patients with a specific disease, such as chronic obstructive pulmonary disease or myocardial 

infarction.”  

 

Page 13, paragraph 3 :  

“Only few studies looked at this relationship between functional impairment and mortality following 

discharge. Two of them, which included 135 geriatric and 495 medical inpatients, respectively, were 

negative, while another study using the TUG test in 147 geriatric inpatients found an association. Our 

results are consistent with studies performed in ambulatory care settings.”  

 

11) The „So what‟ is not addressed. The application of the results (i.e. TUG) in real world practice is 

not discussed. How could clinicians use this data in a practical way to potentially affect the outcomes 

evaluated?  

 

Thank you for the suggestion. We think that our findings may have two main clinical implications. 

First, it may help to identify patients at higher risk of adverse health outcome, who would benefit the 

most of interventions to improve functional status. Second, it may help clinicians to assess life 

expectancy of their patients, and to avoid prescribing drugs or screenings when the patients will 

probably not survive the time to benefit. We added this in the conclusions (page 13, paragraph 4, and 

page 14, paragraph 1):  

 

“If confirmed by larger studies, our findings may have two main clinical implications. First, it may help 

to identify high-risk patients who would most likely benefit from interventions that have been shown to 

improve functional status. However, further studies are needed to assess if these interventions can 

improve patients‟ outcome also. Second, it may help clinicians to assess the risk of short-term death 

of their patients, and to consequently tailor preventive and therapeutic care to each patient. Some 

drugs or preventive prescriptions, such as cancer screening, may indeed more harm than benefit to 

those high-risk patients unlikely to survive long enough to benefit from the intervention. The TUG test 

may therefore represent an easy-to-use and reliable tool for clinicians to improve assessment of 

patients‟ life expectancy. As our results were similar when including or excluding patients who were 

too debilitated to perform the test, our findings may apply to those patients also, if classified as 

functionally impaired.”  

 

Other:  

12) Page 4 line 18 – it is not clear at this point in the article why it is INTUITIVE why functional status 

is associated with readmission  

 

Thank you for the comment. We clarified this point in the introduction (page 4, paragraph 1):  

 

“In this complex equation, patient‟s functional impairment could intuitively be considered as a potential 

risk factor for readmission, as it may capture overall health status, including cardiorespiratory reserve 

and risk of falls altogether.”  

 

13) Page 4 line 51 – typo - controversial.  

 

Thank you, this word was removed in the revised version.  

 

14) Page 5 line 15 – define large hospital.  

 

We clarified this point in the methods (page 6, paragraph 2):  

 



“In a prospective cohort study, we included all consecutive patients aged ≥50 years admitted to the 

Department of General Internal Medicine of a large secondary care hospital in Switzerland (Fribourg 

Cantonal Hospital, 115 beds, 4400 admissions/year), between April and September 2013.”  

 

15) Page 5 line 55 – it is unclear whether the „capture area‟ of these hospitals is large enough to 

account for the low possibility that someone could be readmitted outside this area.  

 

As already mentioned in the methods, we first called each patient, and, if we failed to reach the 

patient directly after several attempts, we phoned the general practitioner, a next of kin or the nursing 

home, according to which was available. We were successful in reaching someone for all participants. 

We further checked the electronic health records only additionally to increase results reliability. 

However, most patients were readmitted to a hospital within Fribourg network, which covers a large 

area. We clarified this point in the results (page 10, paragraph 1):  

 

“…and had no lost to follow-up, as we managed to get the outcome information per phone call (to the 

patient or to the general practitioner, a next of kin, or the nursing home) for all patients.”  

 

16) Page 6 line 51, although this approach for cutoff is not unreasonable, it would have been good for 

the authors to have done additional sensitivity analyses to see if other cutoffs were associated with 

these outcomes.  

 

We appreciate this suggestion. When dichotomizing a variable, we think that it is better to use a 

validated method, rather than to explore any possible cutoff point until finding an association. That is 

why we used the point closest to the top left corner of the ROC curve, which represents the best 

compromise between sensitivity and specificity and is a validated method to select a cutoff point.42 

However, to answer the request and since there was no agreement in the literature for a specific 

cutoff when dichotomizing TUG test duration,8 we now performed two sensitivity analyses using two 

cutoff points previously used in other studies,19,40,41 i.e. >10 and >20 seconds, respectively. These 

analyses yielded similar results, supporting our findings. We added and discussed these additional 

analyses:  

 

Page 2, paragraph 2:  

“Sensitivity analyses using a cutoff at >10 and >20 seconds were performed.”  

 

Page 9, paragraph 1:  

“As there was no agreement for a specific cutoff when dichotomizing the TUG test duration, although 

we used a validated method to select it, we also performed additional sensitivity analyses with the 

cutoff set at >10 and >20 seconds, respectively, as done in previous studies.”  

 

Page 11, paragraph 2:  

“Results were similar in the sensitivity analyses setting the cutoff point at >10 or >20 seconds, 

respectively: OR 1.67 (95% CI 0.97-2.86) and 1.32 (95% CI 0.74-2.35) for readmission, and 2.69 

(95%CI 1.09-6.67) and 2.64 (95% CI 1.11-6.30) for death, ….”  

 

Page 13, paragraph 2:  

“Second, sensitivity analyses using other cutoff points to define functional impairment yielded similar 

results.”  

 

17) Page 7, covariates – Given that this is a prospective study the reader would expect a higher 

degree of accounting for potential confounding. For example the authors state that readmissions are 

due to many complex reason. However, there is no information on potentially important factors such 

as prehospital functional status, the severity of illness from the hospitalization, or other psychosocial 



factors that could influence risk for readmission (i.e. care giver support, literacy, etc).  

 

Thank you for this comment. Please refer to our answer to comment 9 of Reviewer 1.  

 

18) Page 10, line 55 – how is their risk influenced by rehabilitation? This is not clear.  

 

We appreciate this comment. We may reasonably suppose that a rehabilitation is expected to modify 

patients‟ functional status. Assessment of functional status at discharge of the acute care setting and 

at discharge of the rehabilitation setting will then be different. We hypothesize that improvement of 

functional status through rehabilitation would improve health outcome. We now clarified this point in 

the conclusions (page 12, paragraph 4, and page 13, paragraph 1):  

 

“Patients discharged to a rehabilitation clinic may be more functionally impaired and have a higher 

morbidity level than other patients at discharge from the acute care setting. Conversely, we can 

suppose that functional status will be improved by the rehabilitation stay, which may consequently 

lower the following risk of readmission or death. … We may suppose that all these patients have a 

better functional status than ours, as the acute care hospitalization may affect functional status, 

limiting comparability with our study.”  

 

-----------------------------------------------------------------  

Reviewer: 2  

Alison Mudge  

Royal Brisbane and Women's Hospital, Brisbane, Australia Please state any competing interests or 

state „None declared‟: none declared  

-----------------------------------------------------------------  

Please leave your comments for the authors below This paper addresses the question:Is a physical 

performance measure (TUG) at discharge associated with higher risk of death or unplanned 

readmission in medical patients aged 50 years and older?  

The findings are of some merit but there are some significant omissions that need addressing, and 

the tables are presented in a manner that does not relate directly to the research question. I suggest 

the authors consider the following:  

 

1) Background: It is important to distinguish between self-report and physical performance measures, 

as they are conceptually different, and I would make this clearer by not using data from studies using 

ADL measures. There is substantial evidence that TUG (and other performance measures) are strong 

predictors of mortality in various inpatient and community populations, and indeed are often part of 

various frailty measures which are strongly associated with mortality…this literature is missing from 

background and discussion.  

 

Thank you for this comment. We agree that self-reported and performance-based evaluations of 

functional status are conceptually different. We now removed studies using self-reported, and added 

literature using performance-based measures of functional status (see answer to comment 10 of 

Reviewer 1 for more details).  

 

Methods:  

2) Death and readmission are appropriately defined and measured. It is unclear why TUG has been 

dichotomised when it is a continuous variable (and agree there is little agreement on a cut-point in the 

literature); using more groupings eg quartiles may have provided a more meaningful analysis.  

 

Thank you for this comment. We agree that the TUG test is a continuous variable. However, we 

thought that dichotomizing the patients as having a low versus high risk of readmission or death 

according to a specific cutoff point for the TUG test would be easier to use and interpret for clinicians, 



in comparison with a continuous relationship or a higher number of risk categories. That is why we 

chose to analyze the TUG test as a dichotomized variable, as also done in previous studies.19,22,39-

41 We now clarified this point in the methods section (page 7, paragraph 3):  

 

“We decided to dichotomize the results of the TUG test instead of using it as a continuous variable or 

in a higher number of categories, because we thought that classifying patients at high versus low risk 

of readmission or death would be more useful to interpret for clinicians.”  

 

Additionally, in answer to comment 16 of Reviewer 1, we now provide two sensitivity analyses using 

other cutoffs for the TUG test, i.e. >10 and >20 seconds, which yielded similar results (see answer to 

comment 16 of Reviewer 1).  

 

3) The reason for the choice of the other co-variates is unclear, although they include variables 

associated with readmission and/or mortality. Are they considered potential confounders? If so, then it 

is unclear why only age and gender were included in the multivariate analysis rather than all potential 

confounders.  

 

Thank you for this comment. Please refer to our answer to comment 9 of Reviewer 1.  

 

Results  

4) Table 1 is not really related to the research question. A more conventional approach would be to 

compare characteristics including the variable under study (TUG) and other likely associated 

variables between participants with and without the outcome of interest (readmission in one table and 

death in another). Other significantly associated variables would then be included in a multivariable 

model as potential confounders or mediators in order to identify the independent contribution of TUG 

to each outcome of interest.  

 

Thank you for the comment. We modified the description of baseline characteristics. We now provide 

as suggested a Table 1 with baseline characteristics according to 6-month readmission, and a Table 

2 with baseline characteristics according to 6-month death. We adapted the text accordingly in the 

results (page 10, paragraph 1):  

 

“Table 1 and Table 2 show the baseline characteristics according to the presence or absence of 

readmission or death, respectively.”  

 

5) I am unclear the justification for presenting the different readmission diagnostic groups by 

functional status and how this relates to the research question.  

 

Thank you for this comment. We agree that presenting the readmission diagnostic groups did not 

tightly relate to our research question. We therefore removed Table 2 and the text related to 

readmission diagnostic groups (see answer to comment 4 of Reviewer 1 also).  

 

Discussion:  

6) First sentence: the “150%” is a function of how the TUG was dichotomised and this should be 

clear.  

 

Thank you for this comment. We clarified this in the conclusions (page 12, paragraph 1):  

 

“In this prospective cohort study, we found that functional impairment, defined as ≥15 seconds to 

perform the validated performance-based “Timed Up and Go test” before acute care hospital 

discharge, was associated with an almost 150% increase in the risk of death within 6 months after 

hospital discharge.”  



 

7) Again, I do not think it is useful to compare self-report and performance based testing.  

 

Please refer to our answer to comment 1 of Reviewer 2.  

 

8) I do not really understand why an increase in readmission with impaired function would be reflected 

in different diagnostic patterns.  

 

We agree that this was not clear. To answer comment 3 of Reviewer 2 also, we now removed this 

section from the manuscript.  

 

10) The clinical implications have not been discussed i.e. how would this information be used in 

practice?.  

 

Thank you for the suggestion. Please refer to our answer to comment 11 of Reviewer 1.  

 

11) References:  

There is a large literature on TUG and mortality which is missing, and there are a large number of 

references included about TUG and falls risk which are of limited relevance to this paper.  

 

Thank you for this comment. We added literature on the association between the TUG test and 

mortality, and removed some references on the association between the TUG test and the risk of fall 

in the introduction and in the conclusions (see also answer to comment 10 of Reviewer 1).  

 

12) Language:  

There are some minor language issues throughout the manuscript that would benefit from editing  

 

Thank you for the comment. We carefully reread the manuscript and hope to have corrected most 

language issues.  
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