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Abstract
Introduction
Short Form Health Survey-36 (SF-36) is a multi-
dimensional measure of general heelth which has
been used extensively in research on many
population groups.
Objective
To validate SF-36 among lower limb amputee
soldiers and a matched group of males, using
triangulation.
‘Methodology
‘SF-36 wasassessed among amputee soldiers (135)
and matched healthy males (135) for judgmental,
convergent-discriminant and construct validity.
Judgmental validity assessed appropriateness of
translation of conceptual definitions and cultural
suitability. Multi-trait Multi-method Matrix technique
assessed convergent-discriminant validity against
another accepted measure of general health, the
Nottingham Health Profile (NHP). Construct
validity was assessed by checking whether: SF-36
distinguished expected differences between and
within groups; and eight dimensions of SF-36
emerged from confirmatory factor analyses of data of
populations studied. Cronbach’s alpha assessed

lity.

    

Judgmental validity was established. Correlations of
similar dimensions of SF-36 and NHP were strong
while dissimilar dimensions were weak confirming
convergent-discriminant —_validity. Expected
differences between and within groups were seen for
scores of SF-36. Five factors among amputee soldiers
and. six factors among the comparison group were
derived from confirmatory factor analyses, which
were similar to dimensions of SF-36. Cronbach's
alpha for all dimensions exceeded 0.8 for both
‘groups.
Conclusion

 

‘Triangulation proved that SF-36 was equally valid for
both groups. This approach can be adopted to
validate multi-dimensional instruments for cross-
cultural research where criterion validity cannot be
assessed.
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Introduction
Short Form Health survey 36 (SF-36), a multi-
dimensional measure of general health status
covering all the aspects of health was used in a study
to assess the general health status of amputee soldiers
and age matched males. It consists of 36 questions or
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items which forms multi-item scales to measure the
ight dimensions of heaith.
The dimensions of health measured by SF-36 are:
physical functioning (PF); role limitation due to
physical health problems (RP), bodily pain (P); social
functioning (SF); general mental health (MH); role
limitation due to emotional problems (RE); vitality,
energy or fatigue (V); general health perceptions
(GH).
A specimen form of SF-36 and the numbers of
questions related to cach of its dimensions are
annexed (Annex I and Annex II).

  

Validity of SF-36 has not been assessed in Sri Lanka,
though it has beenfound to be valid in manyother
countries such as the United States of America, the
United Kingdom and Franceete. (1).
A ‘gold standard’ measure for general health cannot
be defined and therefore establishing criterion
validity by calculating sensitivity and specificity is
not possible for this measure. In a situation where
criterion validityis not possible, triangulation,i.e. the
use of several complementary validation methods,
provides the most accurate assessment of the
instrument's properties (2).

 

This study describes the methodologyand results for
validating a self-administered version of SF-36 using
triangulation. The techniques used were assessing
judgmental, convergent-discriminant, and construct
validity. Reliability was assessed by appraising
internal consistency.
Methodology
Study populations
Validity of SF-36 was assessed in the following two
study populations,

Male soldiers in Sri Lanka Army who have
undergone amputation of one or more lower limbs at
transtibial or transfemoral level due to an injury at
‘war and notresiding in the study areas
A group of males from general population resident
outside the study area, who were within the age limits
of 20-50 years
Sample size
The sample size was calculated based on the
assessment of convergent and discriminant validity

+h is a form of validity measured in this study.

 

The smallest expected correlation coefficient was
used for the calculation of the highest required
sample size (3).
N=[(Zat Zp) /C P43

C= 0.5 x Inf(1+1)/ (1-1)

C= cortection factor
T= expected correlation coefficient
=0.05
B=0.01
Nstotal number of subjects required

Volume 8,2003 18,

 



By reviewing the available literature on assessing
validity of SF-36 it was decided to use 0.25 as r the
smallest correlation coefficient that should be
expected for the proposed validation study. Estimated
sample size was 135 for each group.

 

Identification of study units

A convenient sample ofeligible amputee soldiers
employed in Army headquarters and residing in a
‘Ranaviru’ village in Colombo district were selected.
‘Theother study population of healthy males in the
age groups of 20-50 years was selected from Pita
Kotte MOHarea. Each of 12 Public Health Midwives
(PHMM)areas were used as clusters. From each
cluster 12-13 eligible males were selected. The study
‘was conducted on Sundays and public holidays to
ensure the presence of employed males in the houses.
Data collection
‘The instrument SF-36 was translated into Sinhala by
consensus of a panel of people fluent in English and
Sinhala ensuring that the questions would retain the
conceptual meaning. Some words were modified 10
be culturally suitable, Clear simple language was
used to cater to respondents’ varying levels of
education. It was pre-tested for clarity and
acceptance. This translated and pre-tested instrument
was used for validation.
Both SF-36 and NHP were incorporated one after the
other into a self-administered questionnaire.
Questions were also asked on socio-demographic
information, recent use of health services and
existing chronic illnesses. Special care was taken to
ensure smooth flow of questions. An assurance of
confidentiality and the purpose of the study were
given in simple language on the first page to
minimize non-response.

 

The selected study groups were requested to fill the
questionnaire. PHMM of the area and the two
soldiers employed in Army headquarters, who
distributed the questionnaires were instructed to
ensure that questionnaires were to be filled by the
respondents themselves. Study investigators were
asked to make sure that the questions were answered
in a suitable place without disturbances. They were

 

‘Table 1 : Distribution of some ofthe socio-demographic characteristi

asked to collect the filled forms preferably
immediately or within the same day.
‘Types of validity assessed
a. Judgmental validity

Face, content and consensual validity were the types
of validity assessed by judgment (4). Face validity
‘was assessed by appraising the relevanceof the tool
to the subject under study. Content validity was
assessed by checking whether or not all aspects of the
measure were covered and consensual validity was
determinedby assessing the agreement of the experts,
con whether or not the conceptual definition has been
translated appropriately into operational terms in the
tool. A panel comprising multidisciplinary expert
the fields of Community Medicine, Clinical Medicine
and Psychological Medicine assessed the judgmental
validity,

   

. Convergent and discriminantvalidity
Convergent and discriminant validity is assessing the
validity of the tool against another known measure
4).

Convergent validity is the degree to which
dimensions in the two measures that are related
theoretically are interrelated in reality for which the
evidence is strong correlation between related
dimensions. Discriminant validity is the degree to
which dimensions that are not related theoretically
are, in fact, not interrelated in reality for producing
‘weak correlations. Both types of validity can be
examined simultaneously by Multi-trait  Multi-
method Matrix technique (MTMM)(4,5).
In this study, another measure of general health
status, The Nottingham Health Profile (NHP) which
has been validated and used in Sri Lanka (6), was
used for this purpose. NHP is also a measure of
‘general health status on a multi-item multi-dimension
scale, some of which are comparable with the
dimensions of SF-36.
¢. Constructvalidity
Construct validityis assessing whetherthe tool being
validated is able to produce results expected bythe
researcher(1,4).

 

of amputee soldiers and comparison group
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Socio-demographie “Amputee soldiers ‘Comparison group Significance
characteristics n=135 % n=135 %

‘Age (years)
20-29 a 348 70 319
30-39 57 42.2 33 39.3
40-49 4 29 12 88

Marital status
Married 5 63 ® 659
Unmarried 47 34.8 41 30.4
‘Separated 3 22 3 37

Highest educational level achieved
Grade 6-9 a7 348 a 304
OM passed 77 37 8 50.3
AIL passed 6 44 7 12.6
Diploma/degree 3 37 9 617     
Yates corrected
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‘This was assessed in two ways.
Firstly, this was assessed by checking whether the
results of the validation study confirmed. the
hypotheses ofhealth between and within the group
that was examined. It was hypothesized that the
health status of amputees especially in dimensions
related to physical health would be lower than the
comparison group. Within the group of amputees
physical health status of above knee amputees was
hypothesized to be lower than below knee amputees.
Health status ofthose with a history of chronicillness
within the comparison group was hypothesized to be
lowerthan those who had no chronic illness,
Secondly, construct validity was assessed by
performing a confirmatory factor analysis on the
results of the validation study. Confirmatory factor
analysis is a technique of psychometric validation
that re-confirms the agreement between hypothetical
dimensions that are included in a multi-cimensional
tool and the scale designed to measure these
dimensions.
If SF-36is a valid measure of the dimensions within
it, these dimensions should emerge from a factor
analysis of the data of the population that it is being
validated for and items relating to a particular
dimension should be grouped together within a single
factor(1,7).

4. Reliability- Internal consistency
The stability or consistency of information is the
extent to which similarinformation is gathered when
measured more than once. If reliability is low the

measure cannot have high validity. ‘Therefore
validation of a tool should include information on

reliability as well.

In a composite scale reliability can be measured by
appraising internal consistency. Internal consistency
measures the extent to which similar questions
produce consistent answers. This is the extent’ to
which items within a dimension are correlated with
each other. If the items on a scale are measures of the
sameattribute, the extent to which they give the’same
results is a function of theirreliability(4).
Cronbach's alpha which is a measure of the overall
correlation between items within a dimension was
used to check whether it exceeded the acceptable
Nunnally’s criterion of 0.7 (8).

Results

Characteristics of the samples

Distribution of some of the socio-demographic
characteristics of amputee soldiers and comparison
group is shown in Table 1
The groups were comparable in basic socio-
demographic characteristics.
Response rate was 100% amongthe amputee soldiers
and 90% among the comparison group. All
respondents from both groups were able to read and
write, ‘The rate of completion for each dimension
exceeded 90% and for most of the dimensions, the
rate of completion was 100%.
Convergentand discriminantvalidity

Table 2: MTMMofcorrelation coefficients for SF-36 and NHP for amputee soldiers

 

 

         
 

 

 

 

 

 

 

 

 

 

   

SF-36
NHP

Physical Social] pain Wiealiy Mental Physical] Socal] Pain] Energy Emotional
Functioning functio heath mobility isolation reactions

SF-36
Physical
functioning
Social 331
functioning
Pain AB 402

Vitality Al 385.338

Mental 295 401 303415
Health
NHP
Physical -.689 -306 437-290-219
mobility
Social -313 +567 373-316-292 376
isolation
Pain -413 -235 -74 -304 187410363

Energy -.281 308-282-576 -323 292243406

Emotional -312 293-341-239 788265312318 305
reactions  
 

correlation coefficientsare negative because the two scales run in the opposite direction
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Table 3: MTMMofcorrelationcoefficients for SF-36 and NHP for comparison group
 

 

        
 

 

 

 

 

 

 

 

 

 

 

 

   

SF-36 NMP
Physical] Social pain] Vitality Menial Physical] Social] Pain Energy Emotional
Funetioning tunetioning health mobility isolation reactions

SF-36
Physical
functioning
Social 293
functioning
Pain 385 401

tality .382 306 353

Mental .259 413 365 All
Health
‘NEP
Physical -.673 -.294 -402-271 223
mobility
‘Social -.364 -565 -371 303-293 363
isolation
Pain -396 -.288 626-316-203 327,360

Energy -.295 -326 225-596-399 293.236 401

Emotional .345 ~234 ~306 338 724.251 284 304319
reactions   

Correlation coefficients are negative because the two scales run in the opposite direction

Multi-trait multi-method matrix of correlation
coefficients for SF-36 and Nottingham Health Profile
for amputee soldiers and comparison group are
shown in Table 2 and 3 respectively.
‘Thefollowing are the basic principles to interpret
MTMM

* Correlations between measures ofsimilar
dimension measured using different scales
(in bold typing) should be high indicating
convergent validity,

* Correlations between dissimilar
dimensionsofthe two scales should be the

lowest in the matrix, confirming the
measure being validated is

showingdiscriminant validity
In the MMTM for amputee soldiers, correlations
between similar dimensions were high (r=0.567-
0.785) and correlations between dissimilar
dimensions were low (r=0.187-0.448) (Table 2).

 

Correlations between similar dimensions were high
(#=0.565-0.724) and correlations between dissimilar
dimensions were low (r=0.203-0.413) in the MMTM.
for the comparison group (Table 3).
Construct validity
Descriptive analysis
Mean scores (SD) for SF-36 amputee soldiers and
comparison group are shownin Table4.

Table 4 showsthatscoresofall dimensionsare lower
for amputee soldiers when compared to the

comparison group. In the dimensions of PF, SF RP,
RE,P and GHandthesedifferences werestatistically

significant (p<0.001). Differences in the dimensions

of MH and V were notstatistically significant

(p>0.05).

Tables 5 and 6 show meanscores on dimensions of
SF-36 in relation to selected socio-demographic

variables and use of health services among amputee

soldiers and the comparison group, respectively.
Amongthe amputeesoldiers and comparison group,

Table 4: Mean scores (SD) SF-36 for amputeesoldiers and comparison group
 

 

 

         
 

Group PF SF RP RE P MH Vv GH
“Amputee Case TAS| 6638| 64.92| o3ae™ 69.82% 73.19% S173"
soldiers aia) ai3s 44 077) (855) 03.26 G20n 13)

‘Comparison 80.18°** 79.526" SO42"** gO.74"** 78.65" 70.33%" 75.27" 59.78%
group a0s7)

|

9.92)

|

(13.07)

|

(10.56)

|

@.78)

|

(12.84)

|

(10.18)

|

(7.64)

FF p< 0.001 p> 0.05 FO.1> p> 0.05
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Table 5- Meanscores on dimensions ofSF-36 in relation to some socio-demographic variables and use of health
services in amputee soldiers
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

      

SF-36 scale
Constructs [a] % | PF] sr [er [| RE | P| MN Vv] on

‘Age (years)
20.29 74 S48 6806 81.28 65.14 63.89 66.67 70.08 78.89 50.98
30339 ‘s7_| 42.2 70.82 74.23 6751 69.09 69.78 69.71 74.55 52.73
40-49 4 29 60 70.03 [65.85 65.13 66.67 65.33 65.12 53.33

Recent use of health services
Yes 36__| 26.67 6638 73.43 6527 67.67 68.77 6632 67.65 50.56
No 99 733 719 72.02 69.36 61.01 64.61 71.05 [72.45 54.73

Level of amputation
‘Above knee 6 44 [433 00 [50 5607 4453 [68a [ 67.23 44.45,
Below knee 129 95.6 70.52 78.67 69.04 68.53 69.6 69.87 71.36 52.04

Longstanding illness
Yes 20_| 148 6965 7434 66.48 66.67 63:18 62.63 7053 4421
No. 1is_| 85.2 68.63 82.66 66.05 66.78 68.78 69.33 71.31 5131      

those who reported a longstandingillness had scored
less for all dimensions of SF-36 when compared to
those who did not report any long sianding illness
(Tables 5 and 6).
Above knee amputees had scored less for all
dimensions of SF-36 when compared to below knee
amputees and the differences were more in the
dimensionsrelated to physical health (Table 5).

Confirmatory factor analysis,
Principal component analyses were performed on
both study and comparison groups. Factorability of
the data was assessed and was confirmed. Factor
coefficients of individual questions for amputee
soldiers and for the comparison group are shown in
Tables 7 and 8 respectively.
Factor analysis for amputee soldiers had identified
five relevant factors with Eigenvalues ranging from
12.15 to 1.66. Each item had a loadingof greater than
0.4 only in the factor that it belonged to. The
dimensions of health identified by ‘actor analysis,

matched the three dimensions; physical functioning,
role limitation due to physical problems and general
health perceptions postulated by the author of the
tool. Dimensions of mental health and vitality had
combined to make up a commondimension while
bodily pain, social functioning and role limitation due
to emotional problems had combined to make up a
single dimension (Table 7).
Factor analysis for the comparison group identified
six relevant factors. Eigenvalues ranged from 7.61 to
1.46. Eachitem had a loading greater than 0.4. The
dimensions of health identified by factor analysis
matched the four dimensions; physical functioning,
role limitation due to physical problems, role
limitation due to emotional problems and general
health perceptions postulated by the author of the
tool. Dimensions of Mental Health and vitality haa
combined to make up a commondimension while
bodily pain and social functioning had combined to
makeup a single dimension (Table 8).

  

Internal consistency- Cronbach’s alpha

Table 6 : Mean scores on dimensions of SF-36 in relation to some socio-demographic variables and use of health
services in comparison group
 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

SF-36 scale
Constructsoe alae [= | [ [RE] FP Ma LY,

Age (years)

20-29 70 51.9 70.73 8141 97.32. 83.33 74.38 74.34 76.61 59.29

30-39 33 39.3 [8414 [77.32 [80.13 83.88 71.28 68.91 78.23 61.33
40-49 2 88 75.62 73.81 5952 66.67 7441 65.14 65.24 54.18

Recentuse of health services

Yes 29 215 7425 8068 7696 8359 7876 6643 Tdi 5482
No 106. 78.5. 81.83 77.02 84,08 70.24 78.24 70.49 75.58 61.13

Long standing iliness
Yes 28_| 207 [7025 7673 5625 72.62 7837 6843 6536 47.14
No 107 79.25 82.74 81. 87.72 83.27 75.53 64.24 68.43, 63.38     
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Table 7: Internal consistency (Cronbach's alpha)of SF-36 amongamputeesand comparison group
 

 

 

 

 

 

 

 

     

. Amputeesoldiers Comparison group
DimensionsofSF-36
Physical functioning 8834 899

Social functioning 8437 8662

Rolelimitations (physical problems) U4 9487

Rolelimitations (emotional problems) 8391 8231

Pain 9565. 9369

Mentalhealth. 9015 9413

Vitality 8491 8925

General health pereeption $331 8240
 

Internal consistency of SF-36 among amputees and
‘comparison group is shown in Table 9.

Cronbach's alphas were high for all dimensions of
SF-36 among amputees (0.83-0.96) and amongthe
‘comparison group ( 0.82-0.95).
Discussion
This study validated SF-36 using triangulation, It has
been shown that the use of several complementary
validation methods, provide the most accurate
assessment ofthe instrument's properties (2).

  

SF-36 was validated among both study groups that it
was intended to be used.
It would be advisable to validate a tool among all the
groups that it would be used on ‘0 exclude the
possibility of differential validity. If the validity of
the tool is not uniform in two groups the results
obtained by using the instrument would produce
deceptive information about association between
them (4).

 

Acceptable response rates of 100% among the
amputee soldiers and 90% among the comparison
group were shown. Acceptable response rates were
72%-83% in other studies of validation of SF-36
(7.9.10).
Judgmental validity of the scale was established by
the team of experts who confirmed that the
conceptual definition has appropriately been
translated into operational terms
Basic principles of interpretation of MTMM_ were
fulfilled in both amputee soldiers and the
‘comparative groupto satisfy expected relations for
convergent and discriminant validity. In a validation
study of SF-36 in the U.S.A. which used the NHP
and the MTMM method, the expected relations for
convergent and discriminant validity were mostly
satisfied (7).
‘The distribution of scores conformed to what was
expected as evidence of construct validity. All
dimensions of health especially physical functioning.
and role limitation due to physical health was
hypothesized to be lower among amputee soldiers
when compared to the comparison group.
Regardingthe hypothesis that those who used health
services recently and those whoare suffering from
long standing illnesses would score lower in all
dimensions of health measured, the predicted pattern
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was seen in both amputee soldiers and the
comparison groupfor most of the dimensions.
‘The health of above knee amputees was expected to
be lower than below knee amputees, across all
dimensions. The predicted pattern was shown.
‘These were taken as evidence for construct validity in
termsof distinguishing between groups and within
group expected health differences,
Confirmation of hypothesized patterns of scores
confirmed construct validity in other studies of
validation of SF-36 (7,9,10).
Five factors among amputees and six among the
comparison group were derived from confirmatory
factor analyses, which were similar to dimensions of
SF-36. Factors were selected depending on the
eigenvalues. The factors were considered relevant
only ifits eigenvalue exceeded 1.0 (11,12,13).
The results of confirmatory factor analysis of data of
amputee soldiers and comparison group was taken as,
evidence of construct validity of the tool in both
amputee soldiers and the comparison group.
Another validation study of SF-36 identified five
relevant factors with eigenvalues ranging from 12.8
to 1.3 (7). They concluded that this was evidence for
validity of SF-36 as precise correspondence between
factors and scales is rare in factor analysis this was
evidencefor validity of SF-36.
Cronbach's exceeded Nunnally’s criterion of 0.7 for
all dimensions in both amputee and comparison
‘group, confirming the reliability,
Other studies of validation of SF-36 have confirmed
thereliability with high values for Cronbach's alpha
which exceeded the Nunnally’s criterion(7,9,10)..

Conclusion ofthe validation study
Triangulation of several methods have proved that
SF-36 an acceptable and valid measure to be used
to measure the general health status of amputee
soldiers and a comparison group. Validity is uniform
in both groups.
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i:

12.

13,

14.

1S:

16.

Whichof the following statements aretrue or false?

Markyour answer with a X.

Validity of SF-36 would not be affected evenif reliability was found to be low in
this study.

Cronbach's c= measured overall correlation between,different dimensions of SF-36
in this validation study.

 

Reliability is a measure ofconsistency of results when measured more than once
usingthe tool.

Cronbach’s c could be used in this study to assess reliability of SF-36 as responses
were on a composite scale.

Other selected tests of significance that could be used to assess the degree of
reliability in this study is kappa coefficient.

If the validity has been established in anothercountry it is not necessary to validate
the toolagain.

The instrumentshould be translated into the language that it is expected to be used
later, prior to validation.

To assess construct validity, study population for validation should consist of
different subgroupsof populationthatthe toolis expected to be used.

Contentvalidity is an assessmentof the extent ofinclusion ofthe content domain
under study.

Response rate in a validation study is not relevant to assessmentofvalidity.

In the absence of a gold standard to assess criterion validity, triangulation is
appropriate to assess validity.

In this study, Nottingham Health Profile was used to assess convergent and
discriminantvalidity.

Faced, content and consensual validity are assessed by using statistical methods.

Construct validity is an assessment of whether hypothesized differences in the study
are confirmed bythe results.

Accepted measure of Cronbach’s « is Nunnally’s criterion.

Following establishment of validity, this study instrument can be used on
populations with anyphysical disability.

Seepage26 forresults.
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Answers for CMEarticle questions on page 25

Please give yourself 1 markif the answeris correctand if the answeris incorrect.

 

 

 

 

 

 

 

 

         
   
 

QNo: ae Score , QNo: 4 Score

1 F 9 T
2 F 10 F
3 T ul T
4 r 12 T
5 © 13 F
6 F 14 T
7 T 15 ©
8 © 16 F

Total

Grading: Score 0-4 =Very poor

Collegeof Community Physicians of Sri Lanka

5-7 Poor
8-13 = Good
14-16 = Excellent
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