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VERSION 1 - REVIEW 

REVIEWER José Joaquín Mira 
Health District Alicante-Sant Joan, Spain  
Universidad Miguel Hernández, Spain 

REVIEW RETURNED 03-Feb-2015 

 

GENERAL COMMENTS In this study authors examined whether the Oxford Hip Score 
demonstrated a floor or a ceiling effect when used to measure the 
outcome of hip replacement surgery in a large national cohort. 
Objective and methods are related. Results are related to both.  
There are minor comments:  
 
Abstract  
The acronym (OHS) should be clarified first time appearing  
A minimum description of participants should be advisable  
 
Limitations  
Sorry, I don’t understand the phrase: secondary database analysis  
 
Methods  
The SPSS-21 should include a complete reference  
There are data considering sex, age, but perhaps there are other 
variables too consider as comorbidity, autonomy, weight. Could 
authors explain why they do not include other variables?  
 
Results  
This phrase I think belong to the method section: Full 
methodological issues and concerns can be found in NHS PROMs 
official report  
There are many results in this section. Authors should considerer 
insert a table.  
 
Limitations  
In my opinion, this is the weakness of this article. Authors do not 
include clear and reflexive views of possible limitations and bias.  
 
Discussion  
The clinical implications, or recommendations for clinician from this 
data are not showed.  
 
Figures  
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Figures need a correlative number 
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

REVIEWER John Browne 
University College Cork, Ireland 

REVIEW RETURNED 03-Feb-2015 

 

GENERAL COMMENTS This is a description of the distribution of Oxford Hip Score data 
collected by the English NHS PROMs programme. As a simple 
description of the proportion of patients scoring the minimum and 
maximum it is fine. The problem with the paper is that it does not 
use the correct statistical methods to answer the question posed. 
Floor and ceiling effects are a symptom of poor scale targeting - that 
is a scale where the items are either too easy or too hard for the 
respondents (easy/hard is just another way of describing the 
continuum of severity covered by the scale). Simply providing the % 
of patients who scored the maximum or minimum does not tell us 
whether the scale items are matched to the sample. In order to do 
that the researchers should use modern psychometric methods such 
as Rasch analysis. Person-item threshold distributions should be 
examined to explore the relationship between the difficulty level of 
the items in each scale and the ability levels of those taking the test. 
This would reveal whether the difficulty level of items is insufficient to 
discriminate between patients after surgery. At present the authors 
use an excessively narrow definition of floor and ceiling. A scale 
where no one scores the maximum but 100% of patients score 1 
point less than the maximum would be no better for practical 
purposes than one where 100% of patients score the maximum. If 
we want to be able to discriminate between 
hospitals/surgeons/prostheses we need 'room at the top' of the OHS 
to do so. If all the patients are crammed into a narrow range after 
surgery and the MID is 4 points then the scale can't do the things we 
want it to do.  
 
I disagree with the authors' interpretation of the results. Saying that 
"The fact that a large proportion of patients are pain free, does not 
necessarily indicate limitations of the score, but may simply reflect 
the relative success of the treatment" negates the whole point of 
analysing scale targeting. The whole point of calibrating scales 
properly is to maximise the amount of information one can derive at 
interesting points on the continuum of severity. For joint replacement 
surgery this is the higher end of functioning, and the OHS should be 
calibrated properly using modern psychometric methods to ensure 
this is the case.  
 
In summary, this paper would be greatly improved by including an 
analysis of the relationship between the difficulty level of the items in 
each scale and the ability levels of those taking the test.  

 

REVIEWER Gillian Hawker 
University of Toronto, Toronto, Canada 

REVIEW RETURNED 10-Feb-2015 

 

GENERAL COMMENTS Use of Patient Reported Outcome Measures (PROMS) is strongly 
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recommended in arthroplasty outcomes research and registries. 
Selection of the best measures by which to evaluate patient-reported 
outcomes is a focus of research currently. The Oxford Hip Score is 
currently a commonly used measure in orthopaedic research; thus, 
it’s psychometric properties are important to consider.  
Major Comments:  
1. The rationale for the study is not sufficiently stated – why focus on 
floor and ceiling effects of the OHS now? What is the potential 
added value to this study? What knowledge gap is being 
addressed?  
2. The authors state that it is acceptable to have 15% of a sample at 
the ‘floor’ or ‘ceiling’ for a measure – this is not sufficiently justified – 
given that 15% of the hip replacement population is a very large 
number of patients, in this context, is this acceptable? Might other 
measures be better?  
3. As noted, the population receiving hip replacement is declining in 
mean age and expectations for surgery may be also changing – 
given this, might another interpretation of the pre-TKA group with 
scores of 0 be that they actually are inappropriate for surgery? Why 
would we be operating on these people? The assumption must be 
that if they are appropriate candidates for surgery that the Oxford 
Hip Score is not sensitive to the patients symptoms and/or disability 
– please discuss.  
4. It is unclear why no comparator measures are used – specifically, 
the HOOS has been developed to address the limitations noted of 
the OHS – comparison of floor and ceiling effects across measures 
would be helpful. If another measure has even less floor or ceiling 
effect wouldn’t it be preferable?  
5. Insufficient information is provided regarding the initial 
development of the OHS – specifically, it is recommended that such 
questionnaires be developed from qualitative research in patients – 
please describe initial development and testing.  
6. I really liked the focus on evaluating floor and ceiling effects in 
patient subgroups – the paper would be strengthened perhaps 
examining more psychometric properties of the measure by patient 
age and sex.  
7. It is unclear why the study has not focused solely on patients with 
data at both time-points given that change values are provided – 
would suggest the analyses exclude those with baseline but no 
follow-up data.  
8. The results section could largely refer to the tables for specific 
values and instead focus the text on the main findings  
9. I found it intriguing that the post-THA scores were highly right 
skewed … many studies have shown that post operative scores are 
normally distributed but the mean values are shifted towards better 
scores – some consideration of this and how it may in fact indicate a 
ceiling effect is recommended  
Minor Comments:  
1. Please provide a conflict of interest disclosure re the Oxford Hip 
score  
2. Please use consistent terms for the highest/best/maximal scores 
and lowest/worst/minimal scores  
3. Please define ‘non-responder’ group in methods section and the 
analysis performed by responder group  
4. Table 1 – please include ‘n’ as well as ‘%’ for each column/row 
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 
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REVIEWER Michael Dunbar 
Dalhousie University  
Canada 

REVIEW RETURNED 16-Feb-2015 

 

GENERAL COMMENTS The paper is generally well written and explores the important 
concept of floor and ceiling effects as they relate to the Oxford Hip 
Score (OHS) as applied to a large national dataset. Previous 
literature has suggested a ceiling effect may be an issue, in some 
applications, for the OHS.  
 
A strength of the paper is a relatively simple application of the OHS 
to a large pre and 6 month post-operative cohort. An a priori 
definition of floor and ceiling effect (15% of sample) is applied to the 
date and the finding is that because the post-operative ceiling effect 
is below 15%, then the OHS does not have a ceiling effect issue, in 
this application.  
 
As mentioned in the discussion, this paper calls into question the 
relevance and in fact psychometric meaning of a floor and ceiling 
effect. If patients with high pre-operative scores are most likely to 
receive a maximum score, might that say more about the 
discriminative aspects of the questionnaire in the pre-operative 
application? What is the significance in the delta scores in this 
sense?  
 
This paper in part attempts to look at some of these issues by 
breaking the data down into sub scores as well as by gender, age 
bands, and pre-operative scores. Unfortunately, the results of this 
data are not clearly presented and are hard to compare. Table 2 
does not add to the paper. Statistical significance with respect to the 
relationships is often not made. There is a very significant biasing 
issue with respect to the variation in response rate by age. I think 
this confounds the data and makes this sub-group analysis difficult 
to interpret, if not meaningless.  
 
With the above in mind, I wonder if it would be beneficial to perform 
a binary logistic regression with the max score 48 yes/no as the 
dependent binary variable and the other factors such as age, gender 
and pre-operative scores as the independent variables. This may get 
around the response rate bias issue, or at least smooth it out. Linear 
regression could be performed in same sense on maximum post-
operative score or delta score. Both would be interesting.  
 
I would like to see a table listing all the pre, post, and delta scores by 
gender, age, and starting score. It might save on text to take all this 
listed data and make into a table.  
 
It would be interesting to produce a p value for difference in pre-
operative scores between responders and non-responders. This 
would add to the literature in that non-responders are felt to be 
different than responders.  
 
The histograms are excellent. I think a histogram of the delta score, 
showing the negative and positive delta scores would be very 
interesting.  
 
The biggest issue is the lack of acknowledgement of the frequency 
distribution of the post-operative OHS scores. It is certainly skewed 
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with a long tail. It looks like there might be some issues f=with 
“ceiling effect” regardless of definition. Ultimately, it may be 
desirable to have a frequency distribution such as this, if for example 
change (presumably deterioration) over time. I think this should be 
discussed in more detail. It is too simple, in my humble opinion, to 
leave it as a simple percentage threshold to decide if or if not, a 
health outcomes questionnaire, has a ceiling effect issue.  
  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name José Joaquín Mira  

Institution and Country Health District Alicante-Sant Joan, Spain  

Universidad Miguel Hernández, Spain  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

In this study authors examined whether the Oxford Hip Score demonstrated a floor or a ceiling effect 

when used to measure the outcome of hip replacement surgery in a large national cohort. Objective 

and methods are related. Results are related to both.  

There are minor comments:  

 

Abstract  

1. The acronym (OHS) should be clarified first time appearing.  

 

Done  

 

2. A minimum description of participants should be advisable.  

 

Done  

 

Limitations  

3. Sorry, I don’t understand the phrase: secondary database analysis  

 

Secondary database analysis is where the analysis is conducted on data that was not gathered by 

that organisation.  

 

Methods  

4. The SPSS-21 should include a complete reference  

 

A reference has been included.  

 

5. There are data considering sex, age, but perhaps there are other variables too consider as 

comorbidity, autonomy, weight. Could authors explain why they do not include other variables?  

 

One limitation of this study is the limited number of sub group analysis. Data containing other patient 

information such as BMI and comorbidity would be ideal to further explore ceiling and floor effects in 

the THA population using the OHS. Unfortunately co-morbidities in the NHS PROMs database are all 

patient reported and no always accurate. Furthermore, autonomy was not available in the database. 

Finally the OHS was designed for use in the primary THA population. As the data is further subdivided 

into subgroups we find that eventually a floor or ceiling effect will precipitate itself but the score is no 

longer used in the population it was designed for.  
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Results  

6. This phrase I think belong to the method section: Full methodological issues and concerns can be 

found in NHS PROMs official report  

 

This has been moved  

 

7. There are many results in this section. Authors should considerer insert a table.  

 

Thank you for this input the table has cleaned up the results section considerably.  

 

Limitations  

8. In my opinion, this is the weakness of this article. Authors do not include clear and reflexive views 

of possible limitations and bias.  

 

Expansion on the limitations and bias sections has been done. In particular mention of the limitations 

of secondary database analysis, missing data and non-responders, and the multiple definitions of 

floor and ceiling effects.  

 

Discussion  

1. The clinical implications, or recommendations for clinician from this data are not showed.  

 

In the conclusion we recommend that the OHS be still be used as a valid measure of PROM for THA 

patients (particularly in clinical trials). However use of the OHS subscales, and in particular age and 

preoperative level of functioning subgroups indicate that you may not be able to differentiate between 

high functioning patients. Remember, the OHS was designed for use in clinical trials and not to 

monitor individuals or hospital performance.  

 

Figures  

1. Figures need a correlative number  

 

This has been addressed.  

   

 

Reviewer Name John Browne  

Institution and Country University College Cork, Ireland  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

 

This is a description of the distribution of Oxford Hip Score data collected by the English NHS PROMs 

programme. As a simple description of the proportion of patients scoring the minimum and maximum 

it is fine.  

 

The problem with the paper is that it does not use the correct statistical methods to answer the 

question posed. Floor and ceiling effects are a symptom of poor scale targeting - that is a scale where 

the items are either too easy or too hard for the respondents (easy/hard is just another way of 

describing the continuum of severity covered by the scale). Simply providing the % of patients who 

scored the maximum or minimum does not tell us whether the scale items are matched to the sample. 

In order to do that the researchers should use modern psychometric methods such as Rasch 

analysis. Person-item threshold distributions should be examined to explore the relationship between 

the difficulty level of the items in each scale and the ability levels of those taking the test. This would 

reveal whether the difficulty level of items is insufficient to discriminate between patients after surgery. 
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At present the authors use an excessively narrow definition of floor and ceiling. A scale where no one 

scores the maximum but 100% of patients score 1 point less than the maximum would be no better 

for practical purposes than one where 100% of patients score the maximum. If we want to be able to 

discriminate between hospitals/surgeons/prostheses we need 'room at the top' of the OHS to do so. If 

all the patients are crammed into a narrow range after surgery and the MID is 4 points then the scale 

can't do the things we want it to do.  

 

I disagree with the authors' interpretation of the results. Saying that "The fact that a large proportion of 

patients are pain free, does not necessarily indicate limitations of the score, but may simply reflect the 

relative success of the treatment" negates the whole point of analysing scale targeting. The whole 

point of calibrating scales properly is to maximise the amount of information one can derive at 

interesting points on the continuum of severity. For joint replacement surgery this is the higher end of 

functioning, and the OHS should be calibrated properly using modern psychometric methods to 

ensure this is the case.  

 

In summary, this paper would be greatly improved by including an analysis of the relationship 

between the difficulty level of the items in each scale and the ability levels of those taking the test.  

 

Response  

We agree with the reviewer in many respects. However the aim of the OHS is to be used to identify 

which patients do well and which don’t for use in clinical research. The manner in which we have 

addressed the issue of floor/ceiling effects in this paper reflects the manner in which the mooted 

problem has been raised, generally by surgeons, in the research literature and we have therefore 

approached the topic with a particular audience in mind. We appreciate that ‘the 15% rule’ is 

marginally simplistic and clearly somewhat arbitrary, but it is nonetheless a useful way of addressing 

the issue that is accessible to the broad readership. The reviewer is correct in saying that floor and 

ceiling effects can be a symptom of poor targeting of a scale (i.e. items whose ‘difficulty’ is 

incongruent with the ‘ability’ of population of interest). The context of elective surgery is particularly 

challenging in this regard: where people are usually in a relatively severe state pre-intervention, but 

then generally enjoy a major change/improvement due to the intervention.  

 

The challenge here is that if the measure is targeted appropriately (i.e. measures underlying 

construct(s) of key concern to the patients) for pre-operative subjects, then it risks having a skew, 

bordering on a ceiling effect, at the post-operative stage. The opposite can also occur: that if the 

measure is more targeted on patients’ post-operative concerns (or even patients’ projected 

expectations/desires of their post-operative ‘ability’), then this can produce a skew, bordering on a 

floor effect, at the pre-operative stage. Neither situation is ideal (hospitals/health care is also 

concerned about eligibility/appropriateness for surgery at the pre-op stage using such measures – so 

‘targeting’ important there too).  

 

This was demonstrated in another study, which developed the OKS-Activity & Participation 

Questionnaire, which focused on relatively younger and more active patients undergoing TKR: where 

the measure was targeted to capture higher-level activity/participation. This was demonstrated to be 

conceptually different from the focus of the OKS (like the OHS, focused on pain and more general 

everyday activities) and was highly skewed, with a manifest floor effect, at the pre-TKR stage.  

 

The OHS (in common with the OKS) was developed to capture the substantive concerns of the 

majority of (pre- and post-operative) patients undergoing THR. While THR patients and specific 

interventions may have changed marginally in the intervening years, the themes captured by the OHS 

remain important to the majority. [for instance, national statistics on population physical activity levels 

continue to show that a very high proportion of people over the age of 50 – and increasing with 

increasing age – do not engage in even minimum recommended levels of activity]  
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Past publications have already presented Rasch analysis of the OHS (e.g. Norquist, J.M., 

Fitzpatrick,R., Dawson,J., Jenkinson,C. Comparing alternative Rasch-based methods vs raw scores 

in measuring change in health. Med Care 2004;42(1 Suppl) I25-I36.). This demonstrated that item 

difficulties were largely distributed in the middle of the pain and/or functional impairment continuum 

range, which was unsurprising as, during instrument development, one widely applied criterion for 

rejecting an item is that it demonstrates a floor or ceiling effect: thus items measuring more extreme 

levels of endorsement tend to be rejected. Retained items therefore cover more of the middle range 

(suiting most of the people most of the time).  

 

The need for the OHS to be a short measure and therefore to maximise general relevance – in order 

to minimise respondent burden, and thus missing data – was also an important consideration. These 

aspects of this measure – (and other measures) - are open to criticism, but longer measures and 

those that are less specific (e.g. SF-36) consistently demonstrate inferior response rates and inferior 

responsiveness. To reduce ceiling and floor effects in questionnaires a wider range of responses are 

required. This makes questionnaires long, arduous and less likely to be completed. While the OHS is 

short it is more likely to be completed by more of the population and therefore be a more accurate 

representation of the total population when used to truly measure clinical outcomes in the population.  

 

I personally don’t agree that the OHS has a calibration problem with pain. No pain (under any 

circumstances) as reported by the patient is “no pain”. I cannot see how that question can be made 

more differentiating. Unfortunately it could be argued that when specifically ask about pain under 

certain activities patients may report differently and it may be a possible further inquest to look at 

those patients who are pain free but still report problems. The OHS was designed to evaluate if 

patients had improvement in their pain post-operatively and could achieve a certain level of 

functioning (not necessarily the best level of functioning) after their operation. Closer examination of 

patient’s post-operative satisfaction and success post THA would be a possible direction for this 

research. Furthermore, this does open the possibility for a score that could be used to measure those 

high functioning patients (similar to the way the OKS-APQ measures a third construct in knee 

replacement surgery).  

 

 

   

 

Reviewer Name Gillian Hawker  

Institution and Country University of Toronto, Toronto, Canada  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

Use of Patient Reported Outcome Measures (PROMS) is strongly recommended in arthroplasty 

outcomes research and registries. Selection of the best measures by which to evaluate patient-

reported outcomes is a focus of research currently. The Oxford Hip Score is currently a commonly 

used measure in orthopaedic research; thus, it’s psychometric properties are important to consider.  

 

Major Comments:  

1. The rationale for the study is not sufficiently stated – why focus on floor and ceiling effects of the 

OHS now? What is the potential added value to this study? What knowledge gap is being addressed?  

 

We have expanded the introduction explaining that there are many definitions and different results 

that have been previously stated as ceiling and floor effects for the OHS. Using a very large database 

on a national cohort we aim to locate if the OHS truly has a ceiling or floor effect. If there is a ceiling or 

floor effect we may need another additional questionnaire to address this gap. Furthermore ceiling or 
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floor effects that are located in subgroups/subscales may help make decisions on whether the OHS is 

a good questionnaire for research on specific populations.  

 

2. The authors state that it is acceptable to have 15% of a sample at the ‘floor’ or ‘ceiling’ for a 

measure – this is not sufficiently justified – given that 15% of the hip replacement population is a very 

large number of patients, in this context, is this acceptable? Might other measures be better?  

 

There are multiple other definitions for ceiling and floor effect used worldwide. Unfortunately while 

narrow in the orthopaedic community 15% is the most common and widely accepted definition. We 

have made an effort to specifically state the exact percentage, as it is common to compare different 

questionnaires against one another.  

 

Indeed there may be questionnaires with lower floor and ceiling percentages, however the OHS is 

such a widely accepted and used questionnaire that it is important to know the limitations of this 

questionnaire. A short and very acceptable measure (i.e. one that attracts high response rates and 

suits most of the people, most of the time) is preferable to a much longer measure that could cover a 

much wider range of issues and ‘levels of difficulty’ and which necessarily included some redundancy. 

The latter would result in larger amounts of missing data (as is the case with the 36 item SF-36). 

(Adding another measure/scale similar to the OKS-APQ is another option – we’ll see what that does 

to response rates in the TKR context)  

 

3. As noted, the population receiving hip replacement is declining in mean age and expectations for 

surgery may be also changing – given this, might another interpretation of the pre-THA group with 

scores of 0 be that they actually are inappropriate for surgery? Why would we be operating on these 

people? The assumption must be that if they are appropriate candidates for surgery that the Oxford 

Hip Score is not sensitive to the patients symptoms and/or disability – please discuss.  

 

There may be individuals with very specific everyday problems that are not commonplace and thus 

not measured by the OHS. A standard measure has to suit most of the people most of the time – no 

one measure will suit everyone perfectly.  

 

 

4. It is unclear why no comparator measures are used – specifically, the HOOS has been developed 

to address the limitations noted of the OHS – comparison of floor and ceiling effects across measures 

would be helpful. If another measure has even less floor or ceiling effect wouldn’t it be preferable?  

 

The HOOS has 40 items, is multidimensional and content was not developed based on interviews 

with relevant patients. As you lengthen PROMs questionnaires you decrease the response rate. For 

use in research it is imperative that as many patients response as possible to accurately capture the 

whole population.  

 

We agree that a comparison across different questionnaires would be ideal. Unfortunately HOOS and 

other questionnaires are not used in the NHS PROM’s/HES database and unless the populations are 

the same/similar it is very hard to justify whether you can truly compare ceiling and floor effects 

between the two.  

 

 

5. Insufficient information is provided regarding the initial development of the OHS – specifically, it is 

recommended that such questionnaires be developed from qualitative research in patients – please 

describe initial development and testing.  

 

We have addressed some of these points in the introduction and included the creation study for the 
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OKS as a reference that can be easily accessed for information regarding its development 

specifically.  

 

6. I really liked the focus on evaluating floor and ceiling effects in patient subgroups – the paper would 

be strengthened perhaps examining more psychometric properties of the measure by patient age and 

sex.  

 

Further psychometric analysis of the subgroups may yield some interesting results. However, this may 

draw away from the message of the paper, which is already quite complicated with differing 

conclusions for ceiling and floor effects in the overall score, the subscales and the subgroups. This 

may be a focus for further research as it is important to validate the OHS if it is to be used in different 

populations.  

 

7. It is unclear why the study has not focused solely on patients with data at both time-points given 

that change values are provided – would suggest the analyses exclude those with baseline but no 

follow-up data.  

 

For this study wanted as large a population as possible to best represent all patients in the population. 

If we exclude some pre-op patients who don’t have post-op questionnaires there will be even more 

non-responders. The focus of this paper is not on score change or measuring outcomes (where this 

would be a warranted criticism), we are attempting to verify the score. Therefore we agreed that is 

was better to present results based on as much data as possible.  

 

 

8. The results section could largely refer to the tables for specific values and instead focus the text on 

the main findings  

 

This has been address. Thank you for the feedback.  

 

9. I found it intriguing that the post-THA scores were highly right skewed … many studies have shown 

that post operative scores are normally distributed but the mean values are shifted towards better 

scores – some consideration of this and how it may in fact indicate a ceiling effect is recommended  

 

We believe that the reviewer is referring to the fact that a right skew or (incomplete distribution) may 

be indicative of a post-operative ceiling effect. The Stucki paper refers to this phenomenon and is 

referenced in the paper. The issues with trying to use distributions to determine ceiling effects is that 

you need very high numbers of patients to get an accurate distribution. While this is available in this 

paper almost no other papers post their distribution curves/histograms are it is not often used as the 

definition of a ceiling or floor effect. Therefore comparison between questionnaires is difficult.  

 

Minor Comments:  

1. Please provide a conflict of interest disclosure re the Oxford Hip score  

 

Conflict of interest has been added to the end of the document.  

 

2. Please use consistent terms for the highest/best/maximal scores and lowest/worst/minimal scores  

 

This has been addressed  

 

3. Please define ‘non-responder’ group in methods section and the analysis performed by responder 

group  
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This has been addressed  

 

4. Table 1 – please include ‘n’ as well as ‘%’ for each column/row  

 

This has been addressed  

 

 

 

   

 

Reviewer Name Michael Dunbar  

Institution and Country Dalhousie University  

Canada  

Please state any competing interests or state ‘None declared’: Serve on international committee with 

one of the authors.  

 

Please leave your comments for the authors below  

Thanks to the authors for the privilege of reviewing their manuscript. The paper is generally well 

written and explores the important concept of floor and ceiling effects as they relate to the Oxford Hip 

Score (OHS) as applied to a large national dataset. Previous literature has suggested a ceiling effect 

may be an issue, in some applications, for the OHS.  

 

A strength of the paper is a relatively simple application of the OHS to a large pre and 6 month post-

operative cohort. An a priori definition of floor and ceiling effect (15% of sample) is applied to the date 

and the finding is that because the post-operative ceiling effect is below 15%, then the OHS does not 

have a ceiling effect issue, in this application.  

 

1. As mentioned in the discussion, this paper calls into question the relevance and in fact 

psychometric meaning of a floor and ceiling effect. If patients with high pre-operative scores are most 

likely to receive a maximum score, might that say more about the discriminative aspects of the 

questionnaire in the pre-operative application? What is the significance in the delta scores in this 

sense?  

 

As explained previously the OHS was designed to measure outcomes for clinical research in the 

whole primary THA population. I agree that more research need to be conducted on those patients 

that have high pre-operative scores are still undergo surgery.  

 

This paper suggests that those patients that have high pre-operative OHS scores are more likely to 

achieve the ceiling score. We have included a histogram of the frequency of patients against mean 

score change.  

 

2. This paper in part attempts to look at some of these issues by breaking the data down into sub 

scores as well as by gender, age bands, and pre-operative scores. Unfortunately, the results of this 

data are not clearly presented and are hard to compare. Table 2 does not add to the paper. Statistical 

significance with respect to the relationships is often not made. There is a very significant biasing 

issue with respect to the variation in response rate by age. I think this confounds the data and makes 

this sub-group analysis difficult to interpret, if not meaningless.  

 

With the above in mind, I wonder if it would be beneficial to perform a binary logistic regression with 

the max score 48 yes/no as the dependent binary variable and the other factors such as age, gender 

and pre-operative scores as the independent variables. This may get around the response rate bias 

issue, or at least smooth it out. Linear regression could be performed in same sense on maximum 
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post-operative score or delta score. Both would be interesting.  

 

We have made changes to the tables and included an overall table in an attempt to simplify the 

results section. Unfortunately the variation in response rate between age groups is a phenomenon 

that most studies probably suffer in the same way as variable response rates in different age-bands, 

it’s hard to know how ‘real’ the ceiling effect criticism is to begin with.  

 

3. I would like to see a table listing all the pre, post, and delta scores by gender, age, and starting 

score. It might save on text to take all this listed data and make into a table.  

 

This has been addressed  

 

4. It would be interesting to produce a p value for difference in pre-operative scores between 

responders and non-responders. This would add to the literature in that non-responders are felt to be 

different than responders.  

 

Due to the large dataset almost all p-values are significant.  

 

 

5. The histograms are excellent. I think a histogram of the delta score, showing the negative and 

positive delta scores would be very interesting.  

 

We have constructed this. It has a very long negative tail. We are only allowed 5 figures so have 

combined it with figure 1 to create 1a and 1b. We have included a line showing where a delta score of 

0.  

 

6. The biggest issue is the lack of acknowledgement of the frequency distribution of the post-operative 

OHS scores. It is certainly skewed with a long tail. It looks like there might be some issues f=with 

“ceiling effect” regardless of definition. Ultimately, it may be desirable to have a frequency distribution 

such as this, if for example change (presumably deterioration) over time. I think this should be 

discussed in more detail. It is too simple, in my humble opinion, to leave it as a simple percentage 

threshold to decide if or if not, a health outcomes questionnaire has a ceiling effect issue.  

 

We think this has been addressed in the response to Gillian Hawker. The Stucki paper does use 

distributions to locate ceiling and floor effects but it is a very rarely used definition making it difficult to 

compare between questionnaires and populations. This is most likely because distributions are 

difficult to produce (require large numbers of patients) and difficult to interoperate. 

VERSION 2 – REVIEW 

REVIEWER John Browne 
University College Cork, Ireland 

REVIEW RETURNED 20-Mar-2015 

 

GENERAL COMMENTS The Discussion section of the paper is much improved and presents 
a fairer view of the OHS. I still think a very restrictive definition of a 
ceiling effect is used. Defining it only as the % of patients who report 
the maximum score ignores patients who have scores that are 
clinically indistinguishable from the maximum. The research team 
have previously advocated a minimal important difference on the 
OHS of around 5 points. Therefore I would like them to state the 
proportion of patients who score > 43 after surgery. All of these 
patients have scores that are clinically no different to the maximum. I 
recognise that this is not the usual definition of a ceiling effect, but 
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that definition (15%) is completely arbitrary and has no more 
scientific foundation than any other reasonable definition.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name: John Browne  

Institution and Country University College Cork, Ireland  

Please state any competing interests or state ‘None declared’: None declared.  

 

 

Please leave your comments for the authors below  

The Discussion section of the paper is much improved and presents a fairer view of the OHS. I still 

think a very restrictive definition of a ceiling effect is used. Defining it only as the % of patients who 

report the maximum score ignores patients who have scores that are clinically indistinguishable from 

the maximum. The research team have previously advocated a minimal important difference on the 

OHS of around 5 points. Therefore I would like them to state the proportion of patients who score > 43 

after surgery. All of these patients have scores that are clinically no different to the maximum. I 

recognise that this is not the usual definition of a ceiling effect, but that definition (15%) is completely 

arbitrary and has no more scientific foundation than any other reasonable definition.  

 

 

Thank you for your comments. We do understand the issue of conflicting definitions for ceiling and 

floor effects. While we are using the most common definition of the ceiling effect you are right that it is 

an arbitrary value. The total post-operative percentage has been included in the manuscript and we 

hope this will shed more light on the issue. 
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