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Introduction

The overall success of any medical or surgical intervention cannot be obtained from measures of technical success alone and changes in patient quality of life resulting from the intervention must also be considered. Another area of interest is the state quality of life patients have due to their health problem.

While there are existing measures of health status and patient satisfaction which can be used to assess state quality of life and changes brought about by ORL interventions; none of these measures were generated specifically for the ORL department. Therefore, limitations such as length, administration style and insensitivity to nonacute disorders, like those generally seen in an ORL clinic, mean that the evaluations generated from these measures for ORL interventions are not as sensitive as when these measures are used to assess other interventions. It was, therefore, decided to generate two health status questionnaires, a state questionnaire and a change questionnaire, which would be specifically sensitive to ORL health problems and interventions but also generalisable across different ORL health problems and interventions. The questions are independent of any specific intervention/health condition and the subject of the questions remains constant. Each of the questions addresses an aspect of health-related quality of life which is not dependent on the disease of interest or the context of the intervention. However, the text is altered for each question to allow focusing on to the intervention or health condition of interest to improve sensitivity. The questions are then generic in nature but referenced to a temporal event (intervention) in the GBI or condition in the GHSI.

The change questionnaire, called the Glasgow Benefit Inventory (GBI), measures the change in health status produced by surgical interventions. For this measure, the definition of health status is the general perception of well-being, including total psychological, social and physical well-being. Given that maximal sensitivity to change was critical, it was decided to ask directly about the change in health status resulting from surgery, rather than take pre- and post- operative measures and subtracting one from the other. The paper, (pages 18 to 31), shows the findings of a study investigating the sensitivity of the GBI to the change in health status resulting from 5 different ORL interventions.

The state measure we developed is called the Glasgow Health Status Inventory, (GHSI) which measures the effect of a health problem on the quality of life of a person and allows cross-comparison among many health conditions, among different health interventions , and among demographic and cultural subgroups.  

The GBI is a post-intervention questionnaire which assesses the interventions effects on the health status of the patients. The GHSI can be used at any point in time and measures the general quality of life the person experiences and how health problems affect this. While the GBI is maximally sensitive to an change in health status brought about by a specific event (e.g. an operation), the GHSI gives a general measure of the health status of the person at any specific time.

Both questionnaires contain 18 questions which can be completed either in an interview or filled in by the patient. The interview takes about 10 minutes to complete, while self-administration would be completed in about 5 minutes. However, we advise using the interview technique wherever possible as this leads to more complete and comparable datasets.

GBI - Glasgow Benefit Inventory

The GBI contains 18 change in health status questions which assess how the intervention has altered the quality of life of the person.  The GBI is easily adapted to be used for different interventions.  Before use, the GBI must be adapted so that the intervention of interest is specified.  This is done by replacing the words in italics (operation/intervention) in each question into the intervention of interest.  See the examples below.

Example of all-purpose GBI question :

 Since your operation/intervention*, have you found it easier or harder to deal with company?

Examples of focused GBI questions :
Since your operation, have you found it easier or harder to deal with company?

Since your received your hearing aid, have you found it easier or harder to deal with company?

Since your speech therapy, have you found it easier or harder to deal with company?

Does the condition of your nose affect how you deal with company?

Scoring

The response to each question is based on a five-point Likert scale ranging from a large deterioration in health status through to a large improvement in health status, (see example below).

1. Has the result of the operation/intervention* affected the things you do?


Much 
A little or
No
A little or
Much

worse
somewhat
change
somewhat 
better


worse

better
 
    1
     2
   3
       4
        5




To help control for response bias, half of the questions have the answers ranging from a large improvement to a large deterioration while the other half range the other way.  It is advisable to remove these numbers when asking the person to fill out questionnaire on their own to restrict response biases.  The GBI questionnaire is scored into a total score and also 3 subscales :- a general subscale, (12 questions), a social support subscale, (3 questions), and a physical health subscale, (3 questions).  All these scores range from –100 to +100.

Score all questions so that a score of 1 is given to the answer with the worst change in health status and 5 to the answer with the best change in health status.

Total Score

· Sum all the responses (Qu. 1-18)

· Divide by 18 (to obtain an average response score)

· Subtract 3 from the average response score

· Multiply by 50.

General Subscale Score

· Sum 12 of the responses (Qu. 1,2,3,4,5,6,9,10,14,16,17 and 18)

· Divide by 12 (to obtain an average response score)

· Subtract 3 from the average response score

· Multiply by 50.

Social Support Score

· Sum 3 of the responses (Qu. 7,11,15)

· Divide by 3(to obtain an average response score)

· Subtract 3 from the average response score

· Multiply by 50.

Physical Health Score

· Sum 3 of the responses (Qu. 8,12,13)

· Divide by 3(to obtain an average response score)

· Subtract 3 from the average response score

· Multiply by 50.

The GBI questionnaire (all-purpose)

1. Has the result of the operation/intervention* affected the things you do?


Much 
A little or
No
A little or
Much

worse
somewhat
change
somewhat 
better


worse

better
 
    1
     2
   3
       4
        5




2. Have the results of the operation/intervention* made your overall life better or worse?


Much 
A little or
No
A little or
Much

better
somewhat
change
somewhat 
worse



better

worse
 
    5
     4
   3
       2
        1




3. Since your operation/intervention*, have you felt more or less optimistic about the future?


Much more
More
No
Less
Much less

optimistic
optimistic
change
optimistic
optimistic

    5
     4
   3
       2
        1




4. Since your operation/intervention*, do you feel more or less embarrassed when with a group of people?



Much more
 More
No
Less
Much less

embarrassed
 embarrassed
change              embarrassed        embarrassed

    1
   2
   3
   4
    5




5. Since your operation/intervention*, do you have more or less self-confidence?



Much more
More self-
No
Less self-
Much less
       self-confidence
confidence
change
confidence
self-





confidence

    5
     4
   3
       2
        1




6. Since your operation/intervention*,  have you found it easier or harder to deal with company?


Much
Easier
No
Harder
Much

easier

change

harder

    5
     4
   3
       2
        1




7. Since your operation/intervention*, do you feel that you have more or less support from your friends?


Much
More
No
Less
Much

more support
support
change
support
less support

    5
     4
   3
       2
        1   



8. Have you been to your family doctor, for any reason, more or less often, since your operation/intervention*?



Much more
More
No
Less
Much less

often
often
change
often
often

    1
   2
   3
   4
    5




9. Since your operation/intervention*, do you feel more or less confident about job opportunities?


Much 
More
No
Less
Much
    more confident
confident
change
confident
less 





confident

    5
     4
   3
       2
        1




10. Since your operation/intervention*, do you feel more or less self-conscious?



Much more
More self-
No
Less self-
Much less

self-conscious
conscious
change
conscious
self-





conscious

    1
   2
   3
   4
    5




11. Since your operation/intervention*, are there more or fewer people who really care about you?



Many
More
No
Fewer
Many

more people
people
change
people              fewer people

    5
     4
   3
       2
        1




12. Since you had the operation/intervention*, do you catch colds or infections more or less often?



Much more
More
No
Less
Much less

often
often
change
often
often

    1
   2
   3
   4
    5




13. Have you had to take more or less medicine for any reason, since your operation/intervention*,?


Much more
More
No
Less
Much less

medicine
medicine
change
medicine
medicine

    1
   2
   3
   4
    5




14. Since your operation/intervention*, do you feel better or worse about yourself?


Much
Better
No
Worse
Much

better

change

worse

    5
     4
   3
       2
    1




15. Since your operation/intervention*, do you feel that you have had more or less support from your family?


Much more
More
No
Less
Much less

support
 support
change
support
support

    5
     4
   3
       2
      1




16. Since your operation/intervention*, are you more or less inconvenienced by your health* problem?


Much more
     More
   No
Less
Much less

inconvenienced    inconvenienced    change         inconvenienced      inconvenienced
 
    1
      2
     3
   4
    5




17. Since your operation/intervention*, have you been able to participate in more or fewer social activities?



Many more
More
No
Fewer
Many fewer

activities
activities
change
activities
activities

    5
     4
   3
       2
        1




18. Since your operation/intervention*, have you been more or less inclined to withdraw from social situations?


Much more
More
No
Less
Much less

inclined
inclined
change
inclined
inclined

    1
   2
   3
   4
    5




Example of completed GBI questionnaire

How did your operation affect your life?

1. Has the result of the ear operation affected the things you do?



Much
A little or
No
A little or
Much

worse
somewhat 
change
somewhat 
better



worse

better

1
2
3
      4
5

2. Have the results of the ear operation made your overall life better or worse?


Much 
A little or
No
A little or
Much

better
somewhat
change
somewhat 
worse


better

worse
 
5
     4
3
2
1

3. Since your ear operation, have you felt more or less optimistic about the future?


Much more
More
No
Less
Much less

optimistic
optimistic
change
optimistic
optimistic

5
4
    3
2
1

4. Since your ear operation do you feel more or less embarrassed when with a group of people?



Much more
More
No
Less
Much less

embarrassed
embarrassed
change             embarrassed         embarrassed

1
2
    3
4
      5

5. Since your ear operation, do you have more or less self-confidence?



Much more
More self-
No
Less self-
Much less
       self-confidence
confidence
change
confidence
self-





confidence

5
       4
3
2
1

6. Since your ear operation,  have you found it easier or harder to deal with company?


Much
Easier
No
Harder
Much

easier

change

harder

5
4
    3
2
1

7. Since your ear operation, do you feel that you have more or less support from your friends?


Much
More
No
Less
Much

more support
support
change
support
less support
   
5
4
  3
2
1

8. Have you been to your family doctor for any reason, more or less often, since your ear operation?



Much more
More
No
Less
Much less

often
often
change
often
often

1
2
   3
4
5

9. Since your ear operation, do you feel more or less confident about job opportunities?


Much 
More
No
Less
Much

more
confident
change
confident
less 

confident



confident

5
4
   3
2
1

10. Since your ear operation, do you feel more or less self-conscious?



Much more
More self-
No
Less self-
Much less

self-
conscious
change
conscious
self-

conscious



conscious

1
2
3
4
       5

11. Since your ear operation, are there more or fewer people who really care about you?



Many
More
No
Fewer
Many

more people
people
change
people              fewer people

5
4
   3
2
1

12. Since you had the ear operation, do you catch colds or infections more or less often?



Much more
More
No
Less
Much less

often
often
change
often
often

1
2
3
4
5

13. Have you had to take more or less medicine for any reason, since your ear operation,?


Much more
More
No
Less
Much less

medicine
medicine
change
medicine
medicine

1
2
3
4
5

14. Since your ear operation, do you feel better or worse about yourself?


Much
Better
No
Worse
Much

better

change

worse

5
4
3
2
1

15. Since your ear operation, do you feel that you have had more or less support from your family?


Much more
More
No
Less
Much less

support
 support
change
support
support

5
4
3
2
1

16. Since your ear operation, are you more or less inconvenienced by your ear problem?


Much more
More
 No                 Less
Much less
     inconvenienced   inconvenienced
 change     inconvenienced        inconvenienced
 
       1
     2
     3
 4
     5

17. Since your ear operation, have you been able to participate in more or fewer social activities?



Many more
More
No
Fewer
Many fewer

activities
activities
change
activities
activities

5
4
3
2
1

18. Since your ear operation, have you been more or less inclined to withdraw from social situations?


Much more
More
No
Less
Much less

inclined
inclined
change
inclined
inclined

1
2
3
4
5

Scores for the filled in questionnaire 
Total GBI score: 
x =  (4+4+3+3+4+3+3+3+3+5+3+3+4+4+3+5+3+5)/18 = 3.61

Total score = (3.61 - 3) 50 = 30.5

General subscale score = (4+4+3+3+3+3+5+4+5+3+5)/12 = 3.5

Score = (3.5 - 3) * 50 = 25

Physical Health Subscale score = (3+3+4)/3 = 3.33

Score = (3.33 - 3) * 50 = 16.5

Social support subscale score = (3+3+3)/3 = 3

Score = (3 - 3) * 50 = 0

GHSI - Glasgow Health Status Inventory 

The GHSI contains 18  health status questions, which ask specific questions about how the health problem has affected their quality of life at the time the GHSI is completed.  

The GHSI is shown as an all-purpose questionnaire.  It is adapted to focus on different health problems. Before use, the GHSI must be adapted so that the health condition of interest is specified.  This is done by replacing the words in italics (health problem) in each question into the intervention of interest.  See the examples below.

Example of an all-purpose question

How often does any difficulty with your health problem make you feel self-conscious?

Example of focused question

How often does any difficulty with your ear problem make you feel self-conscious?

When your nose is blocked do you feel self-conscious?

Scoring

The response to each question is based on a five-point Likert scale ranging from high health status through to low health status, (see example below).

4. As a result of your health problem, how often do you feel embarrassment when with a group of people?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time



 
         1
     2
       3
    4
     5




To help control for response bias, half of the questions have the answers ranging from a large improvement to a large deterioration while the other half range the other way.  It is advisable to remove these numbers when asking the person to fill out questionnaire on their own to restrict response biases.  The GHSI questionnaire is scored into a total score and also 3 subscales :- a general subscale, (12 questions), a social support subscale, (3 questions), and a physical health subscale, (3 questions).  All these scores range from 0 to +100.

Score all questions so that a score of 1 is given to the answer with the worst change in health status and 5 to the answer with the best change in health status.

Total Score

· Sum all the responses (Qu. 1-18)

· Divide by 18 (to obtain an average response score)

· Subtract 1 from the average response score

· Multiply by 25.

General Subscale Score

· Sum 12 of the responses (Qu. 1,2,3,4,5,6,9,10,14,16,17 and 18)

· Divide by 12 (to obtain an average response score)

· Subtract 1 from the average response score

· Multiply by 25.

Social Support Score

· Sum 3 of the responses (Qu. 7,11,15)

· Divide by 3(to obtain an average response score)

· Subtract 1 from the average response score

· Multiply by 25.

Physical Health Score

· Sum 3 of the responses (Qu. 8,12,13)

· Divide by 3(to obtain an average response score)

· Subtract 1 from the average response score
· Multiply by 25.
The GHSI questionnaire (all-purpose)

1. How often does your health problem affect the things you do?



Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




        1
     2
       3
    4 
    5




2. How much does your health problem affect your overall life?


Not at all 
Very slightly
Slightly
Moderately
Greatly

affected
affected
affected
affected
affected

      5
      4
      3
     2
     1




3. Which of the following statements best describes your view of the future?


Optimistic
A little
Can’t
A little
Pessimistic


Optimistic
decide
pessimistic

 
       5 
       4
    3
       2
       1




4. As a result of your health problem, how often do you feel embarrassment when with a group of people?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time



 
         1
     2
       3
    4
     5




5. Is your self-confidence affected by your health problem?



Not at all
Very slightly
Slightly
Moderately
Greatly


affected
affected
affected
affected
affected

     5
      4
     3
     2
     1




6. How often does any difficulty with your health problem affect how you deal with company?


Never
Rarely
Occasionally 
About half          Frequently or




the time               all of the time

    5
    4
       3
     2
        1 




7. How much support do you have from your friends?


A great deal
A good deal
Quite a lot of
Some
Little or 

of support
of support
of support
support
no support

        5
        4
        3
     2
      1




8. How often do you consult your family doctor for any reason?

   

Seven or more
Five or six
Three or four
Once or twice
Never

times a year
times a year
times a year
a year


        1
       2
        3
         4
     5




9. How often does any difficulty with your health problem affect how confident you are about job opportunities?


Never
Rarely
Occasionally 
About half          Frequently or




the time             All of the time

     5
    4
          3
       2
      1




10. How often does any difficulty with your health problem make you feel self-conscious?



Frequently or
About half
Occasionally
Rarely
Never

all of the time
the time




          1
       2
          3
    4
     5




11. How many people really care about you?


More than six
Five or six
Three or four
One or two
None


people
people
people
people

          5
     4
         3
        2
    1




12. If there is a cold or infection going around, how often do you usually catch it?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




          1
        2
         3
      4
    5




13. How often do you have to take medicine for any reason?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




           1
      2
         3
    4
     5




14. Does any difficulty with your health problem affect the way you feel about yourself?
  
        Feelings never         Feelings very        Feelings slightly    Feelings moderately      Feelings greatly
            affected                slightly affected         affected
affected
   affected
    
5
4
3
   2
      1

15. How much support do you have from your family?


A great deal
A good deal
Quite a lot of
Some
Little or 

of support
of support
of support
support
no support

       5
       4
         3
     2
       1




16. How often are you inconvenienced by your health problem?


Daily
One or two 
One or two
Less than 6
Never


times a week
times a month
times a year



    1
        2
        3
        4
    5




17. How often do you participate in social activities?



More than 3
Once or twice
Once or twice
Once or twice
Less than 3
times a day
a day
a week
 a month               times a month

         5
         4
         3
         2
         1




18. How often do you feel inclined to withdraw from social situations?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




           1
        2
       3
    4
     5




Example of completed GHSI questionnaire

1. How often does your ear problem affect the things you do?



Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




           1
        2
       3
    4
     5


2. How much does your ear problem affect your overall life?


Not at all 
Very slightly
Slightly
Moderately
Greatly

affected
affected
affected
affected
affected

         5
         4
         3
         2
         1


3. Which of the following statements best describes your view of the future?


Optimistic
A little
Can’t
A little
Pessimistic


Optimistic
decide
pessimistic

 
         5
         4
         3
         2
         1


4. As a result of your ear problem, how often do you feel embarrassment when with a group of people?


Frequently or
 About half
Occasionally
Rarely
Never

All of the time
 the time



 
           1
        2
       3
    4
     5


5. Is your self-confidence affected by your ear problem?



Not at all
Very slightly
Slightly
Moderately
Greatly


affected
affected
affected
affected
affected

         5
         4
         3
         2
         1



6. How often does any difficulty with your ear problem affect how you deal with company?


Never
Rarely
Occasionally 
About half            Frequently or




 the time               all of the time

         5
         4
         3
         2
       1


7. How much support do you have from your friends?


A great deal
A good deal
Quite a lot of
Some
Little or 

of support
of support
of support
support
no support

         5
         4
         3
         2
         1


8. How often do you consult your family doctor, for any reason?

   

Seven or more
Five or six
Three or four
Once or twice
Never

times a year
times a year
times a year
a year


           1
        2
       3
    4
     5


9. How often does any difficulty with your ear problem affect how confident you are about job opportunities?


Never
Rarely
Occasionally 
About half 
Frequently or




the time                 All of the time

         5
         4
         3
         2
         1


10. How often does any difficulty with your ear problem make you feel self-conscious?



Frequently or
About half
Occasionally
Rarely
Never

all of the time
the time




           1
        2
       3
    4
     5


11. How many people really care about you?


More than six
Five or six
Three or four
One or two
None


people
people
people
people

         5
         4
         3
         2
         1


12. If there is a cold or infection going around, how often do you usually catch it?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




           1
        2
       3
    4
     5


13. How often do you have to take medicine, for any reason?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




           1
        2
       3
    4
     5


14. Does any difficulty with your ear problem affect the way you feel about yourself?

  
Feelings 
Feelings
Feelings
Feelings 
Feelings 
never
very slightly
slightly
moderately
greatly 
affected 
affected        
affected
affected
affected

         5
         4
         3
         2
         1


15. How much support do you have from your family?


A great deal
A good deal
Quite a lot of
Some
Little or 

of support
of support
of support
support
no support

         5
         4
         3
         2
         1



16. How often are you inconvenienced by your ear problem?


Daily
One or two 
One or two
Less than 6
Never


times a week
times a month
times a year



           1
        2
       3
    4
     5


17. How often do you participate in social activities?



More than 3
Once or twice
Once or twice
Once or twice
Less than 3
times a day
a day
a week
 a month               times a month

         5
         4
         3
         2
         1



18. How often do you feel inclined to withdraw from social situations?


Frequently or
About half
Occasionally
Rarely
Never

All of the time
the time




           1
        2
       3
    4
     5


Scores for the questionnaire filled in  Appendix B

Total GHSI score: 

x =  (1+2+4+3+2+3+5+1+2+2+5+2+1+2+5+1+3+2)/18



(2.556 - 1) * 25 = 38.9

General subscale score = (1+2+4+3+2+3+2+2+2+1+3+2)/12



(2.25 - 1) * 25 = 31.25
Physical Health Subscale score = (1+2+1)/3




(1.33 - 1) * 25 = 8.25

Social support subscale score = (5+5+5)/3




(5 - 1) * 25 = 100
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The Glasgow Benefit Inventory (GBI) is a measure of patient benefit developed especially for otorhinolaryngological (ORL) interventions.  Patient benefit is the change in health status resulting from health care intervention. The GBI was developed to be patient-oriented, to be maximally sensitive to ORL interventions, and to provide a common metric to compare benefit across different interventions.  The GBI is an 18-item, postintervention questionnaire intended to be given to patients to fill in at home or in the outpatient clinic.  In the first part of the paper, five different ORL interventions were retrospectively studied: middle ear surgery to improve hearing, provision of cochlear implant, middle ear surgery to eradicate ear activity, rhinoplasty and tonsillectomy. A criterion that was specific to the intervention was selected for each study, so that the patient outcome could be classified as above and below criterion. In all five interventions, the GBI was found to discriminate between above- and below-criterion outcomes. The second part of the paper reports on the results and implications of a factor analysis of patient responses. The factor structure was robust across the study, and so led to the construction of subscales. These subscales yield a profile score that provides information on the different types of patient benefit resulting from ORL interventions. The GBI is sensitive to the different ORL interventions, yet is sufficiently general to enable comparison between each pair of interventions. It provides a profile score, which enables further breakdown of results. As it provides a patient-oriented common metric, it is anticipated that the GBI will assist audit, research, and health policy planning.
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INTRODUCTION


An important requirement of contemporary medicine is the assessment of patient benefit or change in health status resulting from medical and surgical intervention, with particular emphasis on its measurement. Increasing accountability of the health service provider requires patient-oriented outcome measures, both for research to establish which treatments are effective, and for audit to establish whether treatment regimes based on research are being successfully implemented.


A useful measure of patient benefit from otorhinolaryngological (ORL) interventions must fulfil three requirements: it must be patient-oriented, be sensitive to the changes in health status resulting from the intervention, and enable comparison between different interventions. Patient-oriented measures are important because they provide a health consumer perspective that is becoming salient in the determination of health care policy.  This is linked with political concerns, as health care provision becomes increasingly shaped by patients' demands and preferences. 


The second requirement of a measure of patient benefit is that it must be sensitive to the changes in health status following the intervention.  Many ORL interventions are effective but not lifesaving, and so traditional outcome measures such as mortality and morbidity may not be as informative as a patient-oriented measure that is maximally responsive to the intervention or interventions of interest.  


The third requirement is generality; a patient benefit measure must enable comparison between different interventions.  A common patient-oriented metric could then be used to supplement data on mortality, morbidity and service utilization in informing health policy and planning.  A patient-oriented measure would also be of use for audit purposes; it would help identify areas of particular expertise and weakness at personal, departmental and regional levels.  A further application for a common patient-oriented metric is in research.  For example, it would be useful in a model that may potentially describe the relationship between patient benefit and preintervention variables such as patient personality, motivation and expectation.


Existing measures of health status are available, and may be used as a quality-of-life measure following an ORL intervention. Several reviews of these measures have recently been published.1,2,3,4  The aim of the health status measures is to enable cross-comparison among many health conditions, among different health interventions, and among demographic and cultural subgroups. However, there are practical limitations of some of the better-known measures. For example, the Sickness Impact Profile 5.6  is restricted in its use because it is primarily interviewer administered, and comprises 136 items. The Nottingham Health Profile 7 has been extensively validated,  is comparatively short at 38  questions, and is easy to complete.  However, there is evidence that it is not responsive to common non-acute disorders that are surgically treated (hemorrhoid, hernia, varicose veins, peptic ulcers, cysts and polyps).8  Its main application appears to be in comparing the health status of patients suffering from major conditions, rather than the effect of the health care interventions.3   Another measure that shows promise is the Short Form-36,9,10 but this as yet has not been convincingly shown to reflect health care interventions in a responsive fashion.10,11

A second approach is the use of a patient satisfaction questionnaire. Typically, these are measures that ask patients about the quality of hospital care based on the consideration and courtesy of the surgical and medical staff, and the adequacy of hospital services.  As with all customer satisfaction scales, results are always affected by a positive skew.12,13 Often patients are reluctant to say that they are unsatisfied, because they feel grateful for medical or surgical attention, even when the intervention is not technically successful. Because of this positive skew, it is difficult to find a measure of patient satisfaction that is sensitive to medical or surgical intervention. 12,13

A third, and often used, approach is the use of disease-specific measures. These are technical measures of surgical success, as well as questionnaires developed to provide a symptom score associated with the disease.  Technical measures have been routinely used to audit surgical series, but are specific to the surgical intervention. Similarly, symptom scores have also been used to measure outcome, but are specific to the disease that is being investigated. This lack of a common metric represents the chief drawback to this approach. Although mortality and morbidity figures have been used to compare interventions, a patient-oriented measure of benefit is likely to provide qualitatively different information.


A fourth approach is to develop a questionnaire that measures the change in health status resulting from different types of ORL intervention.  As stated earlier, such a questionnaire must be patient-oriented, be maximally sensitive to the effect of the intervention, and be generalizable across different ORL interventions. Given that maximal sensitivity to change was critical, it was decided to directly ask about the change in health status resulting from surgery, rather than take preoperative and postoperative measures and subtract one from the other.  The questions in the Glasgow Benefit Inventory (GBI) were generated to measure a change in health status, where health status is defined as the general perception of well-being, as well as total psychological, social and physical well-being.14


The first part of the paper examines the sensitivity to change of the GBI. We studied five different ORL interventions, where the success of the intervention was measured by a criterion. This criterion is specific to each ORL intervention, and so it was used to divide patients into two groups: above and below criterion, which are more and less successful, respectively. Using this method, we investigated whether the GBI was sensitive to the change in health status resulting from ORL interventions. If the GBI has the propensity of being sensitive to change resulting from ORL interventions, then it should discriminate between the above and below criterion groups in all five interventions. Moreover, the demonstration that the GBI is applicable to a number of different ORL interventions provides a test of its generality. The second part of the paper investigated the factor structure of the GBI, and examines the implications of the factor structure for its scoring.  Factor analysis is a multi-dimensional statistical technique that uses the pattern of patient responses, and reduces them to a number of underlying factors. These factors can then inform us of what the GBI actually measures, and provide the basis for the generation of benefit sub-scales.




Part I: Sensitivity to change of the GBI


General Method. Five retrospective studies investigated the sensitivity to change of the GBI. There were five ORL interventions: 1) middle ear surgery aimed at improving hearing (stapedectomy, ossiculoplasty and myringoplasty), 2) a cochlear implant aimed at improving hearing in the profoundly deaf, 3) middle ear surgery aimed at eradicating ear activity (primarily mastoid procedures),  4) nasal surgery aimed at improving symptoms of blockage and disfigurement (rhinoplasty), and 5) pharyngeal surgery aimed at alleviating chronic sore throat (tonsillectomy).


In the pilot phase of the study, 38 questions were generated which potentially reflected a change in health status resulting from an ORL intervention. These questions were based on previous interview of patients and of surgical staff, as well as a review of the literature.  The questions covered aspects of general, psychological, social and physical benefit from an ORL intervention. The response to each question was based on a five-point Likert scale ranging from a large change for the worse, to no change, and to a large change for the better.  An sample question is shown in Fig 1.  

Since your (intervention), do you have more or less self-confidence?


Much less 
   Less self-
No change
More self-
 Much more 

        self -confidence
   confidence


confidence         self-confidence


         1

        2
 
       3

        4
 
        5


Following the pilot phase, 18 of the 38 questions were retained. The criteria were the exclusion of questions that resulted in patient difficulty with the wording of  the question, the exclusion of questions that might be related to only one type of ORL intervention, and the retention of questions that promised to provide maximum sensitivity to change.


In scoring the GBI, the responses to all 18 questions were averaged, so all questions had equal weight. The average score was then transposed onto a benefit scale ranging from -100 (maximal negative benefit), to 0 (no benefit), to +100 (maximal benefit). The statistical analysis used to compare the GBI scores for above and below criterion groups was a Mann-Whitney u  test using a significance level of p < .05.


Study 1:  Middle Ear Surgery Aimed at Improving Hearing.  Of the 181 respondents who had surgery to improve hearing at the Glasgow Royal Infirmary, there were 68 myringoplasties, 61 stapedectomies, 29 tympanoplasties and 23 ossiculoplasties.   Surgery was performed a mean of 4 years previously (standard deviation, SD, 3 years).  The response rate was 64% (181/282). The mean age of the respondents was 53 years(SD 14 years), and 113 of the 181 patients were female.


The criterion was selected to be a measure of technical success based on pure-tone thresholds, which were measured using the UK standard procedure.15  The change in average air conduction threshold in the operated ear, calculated over 0.5, 1, 2 and 4 kHz, was derived from audiometric measures made on average 1 month before and 20 months after surgery. Hence, a four-frequency average air conduction threshold was measured preoperatively, and also postoperatively. The difference between the two was regarded as the criterion, where a positive difference represented an improvement in hearing.


Figure 2 (panel a) shows the mean GBI score for those who have experienced an improvement in average four-frequency threshold of less than 15 dB (open circles), and for those who have experienced an improvement of more than 15 dB (closed circles).  The fence of 15 dB is arbitrary, and was selected to split the sample into two roughly equal groups.  Moreover, an improvement in air conduction thresholds of less than 15 dB is not usually noticeable. Error bars show the 95% confidence interval on the mean.  When surgery resulted in little improvement in hearing, patients reported 0 benefit, whereas those who had an improvement in hearing reported +34 benefit. The difference was significant. The study shows that when surgery results in little or no technical success, patients report little to no benefit from the intervention.
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Figure 2: Mean benefit scores for five ORL interventions. ME surgery refers to middle ear surgery. The parameter is the criterion used to classify patient group; unfilled and filled circles represent responses from patients classified as below and as above criterion, respectively. For details on the criterion for each intervention, see text. Error bars represent the 95% confidence interval on the mean. 

Study 2: Cochlear Implant.  This was a study of 184 respondents who were provided with a cochlear implant device by one of nine UK hospitals between 1990 and 1994.  The response rate was high at 86% (184/214), perhaps because these patients had previously participated in a major study on cochlear implant evaluation.16  The mean age of patients was 48 years (SD 16 years).  Although the majority of patients received a multichannel implant (157/184), some received a single-channel implant (25/184).  Listeners given a multichannel implant were provided with information on the speech amplitude, fundamental frequency, and first and second formants.  Those given a single-channel implant were provided with information on the speech amplitude only.  As a multichannel implant provides more information than a single-channel implant and as it provides more benefit as measured by speech intelligibility measures, the criterion selected for this study was the distinction between multichannel and single-channel implants. We would expect that greater benefit would be reported by those implanted with a multichannel implant than by those implanted with a single-channel implant.


Figure 2 (panel b) shows that both groups of implant patients showed considerable benefit as measured by the GBI. However, those fitted with a single-channel implant (open circles) reported +23 benefit, whereas those fitted with a multi-channel implant (closed circles) reported +40 benefit, and this difference in benefit was significant.  The criterion chosen related to the device implanted, rather than the technical success of the surgery. Hence, data for the below-criterion interventions still show considerable benefit from implantation. The ability of the GBI to discriminate between degrees of benefit related to the two types of device indicates that it is sensitive to the changes in health status resulting from this intervention.


Study 3: Middle Ear Surgery Aimed at Eradicating Ear Activity. We studied 138 respondents who, at the Glasgow Royal Infirmary, had mastoid or middle ear surgery intended to eradicate ear activity. There were 122 cases of mastoid surgery (39 atticotomy, 23 radical, 46 modified radical, and 14 cortical), and 16 cases of myringoplasty, where the primary aim was to eradicate ear activity. Surgery was performed a mean of 6 years previously (SD 6 years). The response rate was 72% (138/192).  The mean age of patients was 50 years (SD 16 years), and 78 of the 138 patients were male.


The criterion was the patient self-report of ear discharge after surgery.  If patients reported no ear discharge following surgery, it was rated as above criterion, whereas the presence of ear discharge was rated as below criterion.  As the presence of ear discharge is the primary complaint of the patient preoperatively, it was deemed appropriate to ask patients about ear discharge at the time of GBI completion.  


Figure 2 (panel c) shows the GBI score for those patients who reported ear discharge after surgery, and for those who reported no discharge.  The data show that the GBI score discriminates between the two groups. Patients who experience discharge following surgery reported a mean of -2 benefit, whereas patients who experience no discharge reported +17 benefit, and this difference was significant. The criterion used in this study was related much more closely to technical success, and so those patients who were classified as below criterion reported little to no benefit from the intervention.  


Because surgeons will often try to improve a patient’s hearing while performing a mastoid procedure, and because a myringoplasty will improve hearing as well as reduce ear discharge, it is necessary to check that the GBI did not measure a surrogate effect related to improved hearing in the above criterion group.  Preoperative and postoperative audiometry was only available in 73 of the 138 patients. The change in average four-frequency threshold was calculated by the method previously described in study 1.  The mean change in threshold for 43 patients who reported a discharging ear after surgery was -3 dB, and this compares with a threshold change of -0.1 dB for the 30 patients who reported no discharge. The difference in threshold changes between the above and below criterion groups is small, and so it is unlikely that hearing improvement affected the benefit score in this study.


Study 4: Rhinoplasty. This was a study of 96 respondents who had rhinoplasties performed between 1990 and 1994 at the Glasgow Royal Infirmary.17  This group included both traumatic and non-traumatic nasal deformities. The response rate was 43% (96/ 224), mean age 36 years (SD 10 years), and 75 of the 96 patients were male.  


The criterion used was the Nasal Symptom Questionnaire (NSQ), which is a self-report instrument that questions patients on nasal obstruction, post-nasal drip and reduction in the sense of smell. 18 The more symptoms reported, the lower the NSQ score. The criterion was based on the median NSQ score. The result of the comparison between GBI score for the above and below criterion groups may be seen in Figure 2 (panel d).  Patients who reported a high number of post-operative nasal symptoms showed an average -3 benefit, whereas those who reported a low number of nasal symptoms showed an average +24 benefit. The difference was significant.  This study used a criterion that was related to the technical success of surgery. Those patients who had experienced surgery that would be regarded as less successful reported little or no benefit from the intervention.


Study 5: Tonsillectomy. 
In this study, the 61 respondents had tonsillectomies performed at Law Hospital in 1992-1993 (P. White et al, unpublished observations).  Of these 61 patients, 9 were adults and 52 were children (less than 16 years of age).  When children were unable to complete the form, we asked parents to complete the GBI on behalf of the child, and this occurred in 47 of the 52 cases.  The response rate was 60% (61/102), patients had a mean age of 10 years (SD 5 years), and 32 of the 61 patients were female.


Patients were also asked whether the state of their throat had become worse, remained the same, was better or was cured. No patients reported that their throat had become worse or remained the same, 20 of the 61 patients reported that their throat had become better, and 41 of the 61 patients reported that their throat was cured. The criterion used to test the GBI was whether the throat was better or was cured. The results are shown in Figure 2 (Panel e). Patients who reported that their throat was better reported +27 benefit, whereas patients who reported that their throat was cured reported +49 benefit, and this difference in benefit score was significant.  This study shows that the GBI is sensitive to the changes in health status resulting from tonsillectomy, even when the technical outcome of the surgery is highly successful. However, these data were obtained by proxy, rather than from the patient themselves, and so the result requires confirmation from a study of adult patients.


General Discussion. The GBI  was able to measure the patient benefit associated with five different ORL interventions, and discriminated between above and below criterion outcomes as measured by an independent measure associated with each intervention.  It therefore appears to be an appropriate measure of patient benefit, with potential application to audit, research and health policy planning.  The GBI has been shown to be related to measures of technical success on the two types of middle ear surgery and on rhinoplasty. In all three studies, the below-criterion group rated themselves as having experienced little to no benefit from the intervention. These data show that the GBI is not unduly affected by the positive response bias that characterizes measures of patient satisfaction.12,13 This was confirmed by examining the response distributions of the GBI for each of the studies. The distributions were close to normal and did not show  positive skews.


The cochlear implant study used a criterion that was unrelated to technical success.  A distinction was made between those who received a single-channel or a multichannel device.  Given the data from the study on middle ear surgery for hearing, a criterion based on a technical success measure such as speech identification without visual cues would have improved the discriminability of the GBI. Unfortunately, these data are not available. Nevertheless, the GBI was able to discriminate between users with a single-channel device and those with a multichannel device, and this provides further evidence that the inventory is related to the amount of benefit rather than to “halo” effects associated with the surgical procedure. If the GBI were affected by “halo” effects, the distinction between the two patient groups would have been more difficult to show.

Part II: What does the GBI measure? 


The second part of the study investigated what the GBI actually measures by employing a statistical technique known as factor analysis. This technique uses the overall pattern of patient responses to identify a small number of factors that represents the underlying relationships between the 18 questions of the GBI. In other words, factor analysis enables the grouping together of the questions constituting the inventory, based on the responses given by patients.  The factor structure is used to generate subscales of the GBI, which provide further information on the nature of the patient-centered outcome from different ORL interventions.


Factor analysis. The data set was constructed to provide an overall view of patient benefit across ORL interventions. Rather than pool all the data across all studies, we randomly selected equal numbers of patients from each study. The tonsillectomy data were excluded, because a large number of the responses were completed by parents on behalf of their children. Moreover, the studies on middle ear surgery to improve hearing and on cochlear implantation were considered related because they shared a common aim. Of the 288 cases selected, 96 cases represented an intervention aimed at the improvement of hearing (48 middle ear and 48 cochlear implant procedures), 96 cases represented surgery aimed at the eradication of ear activity, and 96 cases represented surgery aimed at improvement of nasal blockage and appearance. 


A factor analysis, using principal components extraction with orthogonal rotation, was performed on the composite data set, and this yielded a three-factor solution that explained 69% of the variance. The first field under each factor in Figure 3 shows a simplification of the factor pattern matrix, where a filled square represents a loading coefficient above 0.55 for each of the 18 GBI questions. The factor loading coefficient is the correlation between the individual question and the underlying factor.  Figure 3 shows that the pattern was simple, as 12 questions loaded onto Factor 1, and 3 questions each on Factors 2 and 3. 

The simple factor loading aided interpretation, with factor 1 being identified as general benefit, factor 2 as social support and factor 3 as physical benefit. Figure 3 shows that the 12 questions which primarily loaded on factor 1 were related to general changes in health status, as well as changes in psychosocial health status. The three questions loading on factor 2 were related to the amount of social support, and the three questions loading on factor 3 were related to changes in physical health status.  To ensure the robustness of the pattern matrix, an individual factor analysis was performed on each of the studies on middle ear surgery to improve hearing, cochlear implant, middle ear surgery for ear activity, and rhinoplasty. Again, the tonsillectomy study was excluded on the grounds that the patient responses were generated by proxy. The results are shown in fields 2, 3, 4 and 5 under each factor shown in Figure 3. Again, each filled circle represents a loading coefficient above 0.55. That a similar pattern matrix was generated for each of the studies, shows that the factor structure was robust and replicable across studies.  With two relatively minor exceptions, the responses to all questions loaded strongly and consistently across the three factors. The two exceptions were related to the third factor. First, the responses to the question regarding visits to the doctor from patients who had middle ear surgery to eradicate ear activity loaded primarily onto factor 1 rather than factor 3. Second, the loading coefficient for rhinoplasty responses to the question regarding viral infections was comparatively low at 0.43.  

Figure 3 : Factor structure of the Glasgow Benefit Inventory


Factor 1
Factor 2
Factor 3

Has the result of the operation affected the things you do?
(   (    (    (   (



Have the results of your operation made your overall life better or worse?
(   (    (    (   (



Since ..., have you felt more or less optimistic about the future?
(   (    (    (   (



Since ..., do you have more or less self-confidence?
(   (    (    (   (



Since ..., do you feel better or worse about yourself?
(   (    (    (   (



Since ..., have you found it easier or harder to deal with company?
(   (    (    (   (



Since ..., do you feel more or less confident about job opportunities?
(   (    (    (   (



Since ..., do you feel more or less embarrassed when with a group of people?
(   (    (    (   (



Since.., do you feel more or less self-conscious?
(   (    (    (   (



Since ..., are you more or less inconvenienced by your (specific) problem?
(   (    (    (   (



Since ..., have you been able to participate in more or fewer social activities?
(   (    (    (   (



Since ..., have you been more or less inclined to withdraw from social situations?
(   (    (    (   (



Since ..., do you feel that you have more or less support from your friends?

(    (    (    (   (


Since ..., do you feel that you have had more or less support from your family?

(    (    (    (   (


Since ..., are there more or fewer people who really care about you?

(    (    (    (   (


Since ..., have you been to your doctor more or less often?
          (
 
(          (   (   (

Since ..., if there is something going around, do you usually catch it more or less often?


(    (   (   (

As a result of your operation, have you had to take more or less medicine?


(   (   (   (   (


Profile scores for the GBI. Sub-scales of the GBI were formulated that consisted of questions that loaded highly on a given factor.  The provision of subscales yields a  profile as well as an overall benefit score, and provides further information on the nature of patient benefit associated with each ORL intervention.  Scoring of the sub-scales was similar to that undertaken to obtain the overall score; the average response to each question associated with each factor was calculated. Hence, it was assumed that the factor loading was unity when factor coefficients had reached a criterion of 0.55, and zero when the coefficient was below 0.55. This is a simplification of a factor weighted score, and the decision was made on the grounds of improved clinical application. To provide a comparison with the overall score, the average score for each subscale was transposed on a benefit scale ranging from -100 to +100. 






Figure 4: Profile scores for five ORL interventions. The category axis represents the benefit score associated with each of the three sub-scales of the GBI. Details as for Fig. 1. 


The results of the profile scoring method are shown in Figure 4 for each of the ORL interventions. The subpanels in Figure 4 show how the profile changed according to the relative success of each ORL intervention, and show that the profile pattern varied according to the intervention. Error bars represent the 95% confidence interval on the mean.


Figure 4 shows profile scores associated with middle ear surgery to improve hearing, in which the parameter is the change in air conduction threshold.  The general and support subscales show a significant difference between patients who were above and below criterion, but showed no significant difference for the physical subscale. A similar pattern is shown in Figure 4, for the data for cochlear implant patients. These data show that patients reported high rates of benefit for both single-channel and multichannel devices. However, those implanted with multichannel devices reported significantly more changes in their general health status and social support than those implanted with single-channel devices.  There was no difference in reported changes of physical health status.


Subscale responses for middle ear surgery for ear activity, for rhinoplasty, and for tonsillectomy are reported in Figure 4. Like the two previous interventions, these all  showed significant changes in general benefit.  There were, however, two marked contrasts with the two interventions with a primary aim to improve hearing. First, there was no significant difference in social support between above and below criterion patient groups.  Second, the above-criterion patients reported a significant improvement in their physical health status, compared with those who were classified as below criterion. 


The different profile responses associated with each ORL intervention showed that each subscale contributed to different aspects of patient benefit.  Interventions aimed at improving hearing resulted in improved social support, whereas interventions aimed at eradicating ear activity, reducing nasal symptoms and alleviating sore throat resulted in a change in physical health status.  Therefore, the GBI provides an overall score, which is useful to compare results across interventions, as well as a profile score, which provides additional information on the nature of patient benefit associated with an ORL intervention.





Conclusions


The GBI is a patient-oriented measure of benefit, and has been shown in the first part of this paper to measure the change in health status resulting from five different ORL interventions. The GBI discriminated between groups independently classified as above or below criterion in each intervention. The second part of the paper showed that the factor structure of the GBI was robust, and demonstrated the use of subscales associated with the factor structure. 


It is likely that the GBI is applicable to other surgical interventions, given its high sensitivity to each of the five ORL interventions. Moreover, the GBI is probably applicable to non-surgical ORL interventions, because the benefit from cochlear implantation derives primarily from the device, rather than the surgery. If the surgery were providing the major benefit in cochlear implant, then no differences in patient benefit between the single-channel and multichannel devices should have been found. As the GBI was responsive to cochlear implantation, it should also be responsive to other device-based interventions such as the provision of hearing aids. 


There are at least three limitations to the present paper. First, the validity of the inventory should be further established by comparing its responsiveness with that of a well-known measure such as the Short Form-36.  Second, as mentioned previously, the research reported here is retrospective and therefore limited to the experience of patients who had surgery some years before.   Patient's memories of surgery and its effects will fade with time, and this will affect the reported outcome.   However, in a separate analysis of this study, the number of years since surgery was not found to affect the overall score.   The shortcomings of a retrospective approach are recognised. Prospective studies of patients undergoing surgical procedures to improve hearing and to eradicate ear activity, as well as of patients who have been provided hearing aids are currently in progress.  


The third limitation of the GBI is that it was configured to be maximally sensitive to the change in health status that occurs following intervention. The GBI is a measure of patient benefit, and not of health status per se. It measures the changes in health status resulting from ORL intervention, but does not provide a measure of the status of the patient either prior to or after the intervention. We are currently working on a health state version of the GBI, and expect to compare both the benefit and health state versions of the GBI with existing measures such as the SF-36. 


In summary, we have shown that the GBI was applicable to a number of different ORL interventions, and has a high sensitivity to change. Although further research is appropriate, it would appear to be relevant to a number of potential applications, including audit, retrospective and prospective studies, health policy and resource allocation.
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Reference Data for the GBI

Percentiles for the data looking at GBI sensitivity to 5 ORL interventions

Percentiles
Improve hearing
Cochlear Implants
Eradicate Discharge
Rhinoplasty
Tonsillectomy

10
-30.31
2.78
-30.66
-23.06
11.11

20
-13.10
16.67
-20.42
-8.33
19.44

30
-2.49
22.22
-6.87
-3.58
23.33

40
5.56
30.56
0.00
0.77
36.59

50
13.89
37.50
5.56
8.33
36.11

60
27.78
44.44
14.35
16.67
41.44

70
38.89
52.78
22.22
22.22
47.22

80
47.22
58.33
33.16
35.00
57.07

90
58.33
72.22
50.01
44.44
86.87

N
=

  181

  184

  138

   96

   61

Above table with the 5 ORL interventions split into successful and unsuccessful groups

Percentiles
Improve hearing
Cochlear Implants
Eradicate Discharge
Rhinoplasty
Tonsillectomy


improve
worsen
single
multi
None
some
success
Un

successful
cured
Im

proved

10
-2.39
-41.67
5.56
-0.18
-19.39
-40
-5.83
-40.56
22.22
5.83

20
8.89
-25
19.44
2.78
-4.64
-27.78
2.78
-21.11
29.49
11.11

30
16.67
-19.44
27.78
16.11
0.56
-20.32
11.11
-8.33
35.29
11.11

40
27.78
-8.33
36.11
19.44
5.56
-6.22
13.89
-5.56
36.11
13.33

50
36.11
0
41.67
19.44
17
0
19.44
-3.54
38.89
18.94

60
41.13
2.78
47.22
25
22.22
5.56
25
0
44.85
20.48

70
50
13.89
55.56
30.56
31
15.22
34.16
3.84
49.44
36.53

80
55.89
30.56
61.11
32.16
41.11
25
40
16.67
75.21
48.29

90
69.73
44.44
75
57.71
63.89
38.8
66.67
36.28
93.82
58

N    =  

94
87
25
159
77
61
48
48
     20
  41

Percentiles for the data from the Retrospective Study looking at benefit from surgery

Percentiles
Improve hearing (postop 1)
Improve hearing (postop 2)
Eradicate Discharge (postop 1)
Eradicate Discharge (postop 2)

10
-38.44
-36.25
-35.31
-32.19

20
-21.25
-14.38
-25.00
-18.75

30
0.00
-2.81
-21.56
-6.18

40
2.50
5.63
-5.40
-.625

50
15.63
12.81
3.78
3.13

60
25.63
31.88
13.13
15.86

70
31.25
43.75
21.61
24.75

80
51.87
55.00
39.58
36.25

90
68.75
65.63
44.69
57.19

100
100.00
84.38
87.50
71.88

N
=

   66

     66


56

56

Percentiles for the data from the Prospective Study looking at benefit from surgery

Percentiles
Improve hearing 
Eradicate Discharge 

10
-8.333
-8.056

20
0
0

30
2.778
2.778

40
16.667
8.333

50
23.528
11.111

60
33.333
19.444

70
44.444
28.925

80
50
38.889

90
58.333
47.222

100
83.33
73.53

N
=
49


80

Reference Data for GHSI

Percentiles for the GHSI data from the Prospective study looking at benefit from surgery

Percentiles
Improve hearing-postop
Eradicate Discharge-preop
Eradicate Discharge-postop

10
33.06
24.03
29.17

20
43.33
33.33
39.72

30
56.67
38.68
47.22

40
61.11
42.73
51.67

50
63.89
52.04
58.33

60
67.50
54.23
69.44

70
73.89
59.44
72.07

80
83.06
65.11
81.31

90
88.24
70.42
89.86

100
94.44
72.22
97.22

N
=
35


32


42

Distribution of the results from the Glasgow Health Inventory looking at hearing aid provision

Percentile
Clinic Sample
Population sample


Unaided
Aided
HL <25 dB
No reported difficulty

0
17.4
19.6
46.4
44.8

10
21.6
27.5
46.9
46.3

20
27.8
35.1
51.9
49.1

30
37.2
47.8
58.4
58.3

40
45.7
60.4
69.2
66.7

50
50.7
69.4
80.1
79.4

60
64.1
76.1
85.3
84.7

70
69.7
79.1
88.9
90.7

80
73.8
84.6
91.6
94.7

90
77.9
90.4
93.6
96.1

100
84.0
96.0
98.6
99.4
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a) Middle ear surgery







    for hearing







b) Cochlear implant







c) Middle ear surgery 







    for ear activity







d) Rhinoplasty







e) Tonsillectomy
















