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Objective: A new quality of life measure, a part of the National Health and Welfare 2003 survey, is a promising
tool for outcome evaluation of clinical practice due to its brevity, validity, reliability, and providing easy
interpretation against general population norm-based scores. The measure consisting of 9-items, and so
called 9-item Thai Health status Assessment Instrument (9-THAI) was used to assess its validity and reliability
in patients on renal replacement therapy (RRT).

Material and Method: Three hundred and two patients on RRT who visited Srinagarind Hospital from March
to May 2005 were studied. Convergent and divergent validity were assessed using SF-36 as the concurrent
measure. Concurrent validity was also assessed using hematocrit level and hospitalization history in the last
year as concurrent clinical measures. Test-retest reliability was studied by repeated measure within one
month. Responsiveness of 9-THAI was studied in patients who reported health improvement.

Results: Results of correlations between 9-THAI and SF-36 domains were as hypothesized. 9-THAI scores were
significantly correlated with hematocrit level and hospitalization history. The results confirmed the validity of
9-THAI for use as a quality of life measure. Intraclass correlation coefficients of 9-THAI scores in stable
patients were satisfactory. Among patients on RRT who reported overall health improvement, 9-THAI scores
significantly increased, thus adding further evidence of the responsiveness of 9-THAI.

Conclusion: The 9-THAI is a valid and reliable generic health status measure that can be used as an ideal core
in a battery of quality of life measures in clinical practice for patients on RRT.
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Patients with end stage renal disease (ESRD)
struggle for survival from the deterioration of their health
as consequences of the disease. At present, dialysis
and kidney transplantation (KT) modalities are the ef-
fective renal replacement therapy (RRT) for prolonging
ESRD patients’ lives. The patients usually —experience
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uncomfortable and unpleasant conditions as conse-
quences of the therapy especially dialysis mo-dalities.
Patient-centered outcomes such as physical activities,
psychological and social well-being should be a pri-
mary concern by health care providers. Moreover, the
outcomes should be longitudinally monitored as a part
of quality of care in these patients®.

Several terms have been used as patient-
centered outcomes and ‘Quality of life” (Qol). Qol is the
most well-known and widely used term. Because the
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term ‘Qol” was considered to be too comprehensive
and included environmental aspects that were not con-
sidered a medical point of view, the authors suggest
using the term “health status’ instead®. Unlike clinical
or laboratory information, patient-centered outcome
measures are more subjective and should be directly
reported by patients. Instruments for assessing health
status are usually designed as self-reported multi-item
questionnaires due to their subjective nature and wide
range of dimensions. The need of patient-centered
outcome evaluation is recognized, however the burden
of tool administration should be of concern. Thus, a
practical measure for use in clinical practice should be
simple, quick to complete, easy to score, and providing
useful clinical data®.

In 2003, the National Statistical Office (NSO)
of Thailand revolutionized the health survey, a part of
its National Health and Welfare Survey. The joint com-
mittee of the NSO and the International Health Policy
Program (IHPP), an office under the Ministry of Public
Health of Thailand, was established to revise the sur-
vey content, and one of its tasks was the development
of a new Thai generic health status measure. The mea-
sure was developed by comprehensive review of avail-
able health status measures. It was designed to be short,
understandable to lay persons with limited education,
and consistent with Thai cultural values. The final
version included 9 items, and the so called 9-item Thai
Health status Assessment Instrument (9-THAI). It has
been found that 9-THAI is able to distinguish different
health status in a Thai population®. The major advan-
tage of 9-THAI over other instruments is that the
National Health and Welfare 2003 survey data provided
mean and standard deviation of general population for
deriving norm-based scores. The norm-based scores
are useful as they provide interpretation of derived
scores against the average general population.

Though there was evidence of the validity of
9-THAI in general population, however its validity in
specific disease groups should be examined before
future applications. The main objective of the present
study was to verify the validity, reliability and respon-
siveness of 9-THAI in patients on RRT.

Material and Method

Convergent and divergent validity was assessed
by comparing it with the Short Form 36 Health Survey
(SF-36)®, one of the most widely used generic health
measures®. For convergent validity, it was hypo-
thesized that a positive correlation would be found
between domains or components of the two instru-
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ments that measure similar constructs, for example a
positive correlation between the mobility domain of 9-
THAI and the physical functioning domain of SF-36.
For divergent validity, it was hypothesized that a low
correlation would be found between domains or com-
ponents of the two instruments that measure different
constructs such as the mobility domain of 9-THAI and
the mental health domain of SF-36.

Two concurrent clinical measures of health
status, hematocrit level and hospital admission in the
last year were used for assessing concurrent validity.
Since the evidence of an association between anemia
and cognition decrement was reported®, it was hypo-
thesized that hematocrit level would be positively
associated with 9-THAI mental scores that consist of
cognition domain. The evidence of an association
between SF-36 physical component scores and hospi-
talization was reported®, thus this hypothesis was also
proposed.

Two measures were taken approximately one
month apart for assessing test-retest reliability of 9-
THAI. At the second assessment, patients were asked
whether their health was stable, worse or better. Patients
with stable health were used to assess test-retest reli-
ability of the measure, while data from patients with
health improvement were used to assess responsive-
ness.

Participants

The present study was conducted at Srina-
garind Hospital where the target population for apply-
ing the measure in future studies was located. The
protocol of the present study was approved by the
ethics committee of Khon Kaen University.

Participants were ESRD patients who received
KT or were maintained on hemodialysis (HD) or con-
tinuous ambulatory peritoneal dialysis (CAPD) for more
than 3 months, and visited the hospitalout- patient unit
during the period from March to May 2005. Only pa-
tients on regular follow up were studied. Patients who
visited by irregular schedule with problems such as
peritonitis, graft losing were considered unstable con-
ditions and were excluded. Patients with hearing
impairments or speaking problems were excluded.
Patients were informed of the study details and were
asked to give written informed consent, those who
refused to participate were not included.

Measures

The study questionnaire consisted of 9-THAI,
and SF-36 Thai version®. Patient demographic data,
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self-reported chronic diseases, and hospital admission
in the last year were also recorded. Creatinine and hema-
tocrit levels of patients who were on CAPD or received
KT were obtained from their medical records of that
visit. Post dialysis creatinine and hematocrit levels of
patients who were on HD and KT waiting list were
obtained from their follow up forms. The forms were
reported by dialysis staffs at their regular dialysis units.

The 9-THAI is composed of seven domains
and two global health ratings. The 7 domains enable
subjects to rate their experiences with health problems
during the last month including ‘mobility’, ‘self care’,
‘usual activities’, ‘illness/discomfort’, ‘anxiety/de-
pressed’, ‘cognition’, and “social functions’. Response
choices for the 7 domains are rated according to
perceived severity of the problems on a 5-point scale:
1=very severe, 2 = severe, 3=moderate, 4 = mild, and
5=notatall. The first global question was to compare
subject’s health at present with that of the last year.
The second was to compare his/her health with that of
others who have similar age, gender, social & economic
status, type of employment, and living style. Response
choices for the 2 global questions are 1 = much worse,
2 = a little bit worse, 3 = the same as, 4 = a little bit
better, and 5 = much better. The scores of all items were
coded such that higher scores reflect better health.
Appendix 1 shows the questions in detail. The pre-
liminary analysis of the National Health and Welfare
Survey 2003 data using confirmatory factor analysis
indicated that the 4 domains (‘mobility’, ‘self care’,
‘usual activities’, ‘illness/ discomfort”) measure physi-
cal constructs, and the 3 domains (*anxiety/ depressed’,
‘cognition’, ‘social functions’) measure mental con-
structs®?, The results suggested that the standardized
T scores®® of summated physical and mental scores
could be used to represent the two higher-order con-
structs for easy interpretation of scores against general
population norms. Means and standard deviations of
specific gender and age groups were used to calculate
the scores, an example of transformation formula is as
follows.

Standardized T score of summated physical
score for group of female age 15-19 year:

Standardized T
score of summated =
physical score

50 +[10 x (mobility + self care + usual
activities + illness — 19.87330)]
0.7174588

The transformed standardized T summated
physical and mental scores were called PHY and MEN,
respectively in the present study.
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The SF-36 is composed of 35 items assessing
8 domains of health and one health transition item
(RHT). Eight domains are physical functioning (PF),
role-physical (RP), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), role-emotional
(RE), and mental health (MH). Four domains including
PF, RP, BP, and GH form a higher-order physical com-
ponent summary score (PCS), while VT, SF, RE, and
MH form a higher-order mental component summary
score (MCS)®:12,

Participants were interviewed by well-trained
interviewers that were prior field-tested with normal
volunteers. The sequence of 9-THAI and SF-36 adminis-
tration was randomized. To assess test-retest reliabi-
lity and responsiveness of 9-THAI, participants were
re-interviewed by phone using only 9-THAI within
approximately one month after the first interview. To
classify patients into subsets providing data for the
test-retest or the responsiveness analysis, patients
were asked that ‘compared to the last month, their health
today was worse, same or better’.

Data analysis

Descriptive statistics and univariate analysis
were appropriately applied according to measurement
levels and data distribution. P-value of less than 0.05
was considered significant. Spearman rank correlation
coefficients between domains and higher-order con-
struct scores of 9-THAI and SF-36 were used to examine
convergent and divergent validity of the measures.
Multiple linear regression was used to address the asso-
ciation of PHY, MEN, and hematocrit level adjusting
for major contributing factors including gender, age,
education, diabetes, creatinine level, dialysis modali-
ties and hospital admission. Logistic regression was
used to address the association of PHY, MEN, and
hospital admission adjusting for the same set of major
contributing factors and hematocrit level. For assess-
ing test-retest reliability of the measure, data of stable
patients were used to analyze the intraclass correlation
coefficients of PHY, MEN from the two assessments.
For assessing responsiveness, PHY, MEN data from
patients who reported improvement on the health tran-
sition were used to calculate effect size, standardized
response mean, and Guyatt’s responsiveness index®13,
Analyses were performed using SPSS for Windows.

Results

Three hundred and two patients participated,
133 patients received KT, 62 patients were on CAPD, and
107 patients were on HD. Health status demographic
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characteristics of patients on CAPD were significantly
lower than other groups. Patients on CAPD were older,
had lower education, having diabetes comorbidity and
more report of hospitalization history in the last year
(Table 1). The average creatinine level of patients on
KT was significantly lower than that of dialysis patients,
and the average hematocrit level of patients on KT was
significantly higher than that of dialysis patients. These
results were expected as KT usually results in more
favorable clinical outcomes.

Percentage of patients on CAPD who reported
no problem were significantly lowest in 4 domains of
9-THAI (“‘mobility’, ‘self care’, ‘usual activities’, and
‘illness/discomfort”), and the average PHY score of
these patients was also lowest. Percentage of patients
on KT who reported no problem in ‘social functions’
(9-THAI) domain was the highest by a significant mar-
gin. Percentage of patients on CAPD who reported no
problem in ‘anxiety/ depressed’ (9-THAI) domain was
slightly higher than that of two groups but no statisti-
cal significance was found. Percentages of patients
who reported no problem in ‘cognition’ domain were
similar. The average MEN score of HD group was lowest,
and this resulted from low percentages of patients who
reported no problem in ‘anxiety/ depressed” & ‘social
functions’ (9-THAI) domains. The low physical health
status of patients on CAPD was consistently measured
by SF-36 with low average scores in 4 physical domains
(PF, RP, BP, GH) and a low average PCS. Results of
mental aspect as measured by the two measures differed
in 2 domains, SF & MH. While ‘social functions’ (9-
THAI) of KT group was better than others, however
average SF (SF-36) scores of 3 groups were equal. For
MH (SF-36) domain that consists of an anxiety question,
the average MH score of KT group was highest among
3 groups, and these results differed from ‘anxiety/de-
pressed’ (9-THAI) domain previously explained. The
average MCS (SF-36) of HD was lowest, the result was
consistent with the MEN (9-THAI). Since PHY, MEN,
PCS, MCS scores of 50 mean equal to general popula-
tion health status, scores of lower or higher than 50
mean lower or higher health status than general popu-
lation. Thus, health status of patients on RRT was lower
than the general population, and this supported the
construct validity of both measures.

Convergent and divergent validity: associations with
SF-36

Convergent and divergent validity was as-
sessed through Spearman rank correlations. Conver-
gent validity was revealed by correlation values of
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more than 0.4 indicating meaningful association® for
almost prior hypothesized pairs of domains and con-
structs from both measures (Table 2). The values ranged
from 0.43 [“illness/ discomfort’ (9-THAI) & BP (SF-36)]
t00.77 [‘compared with last year’ (9-THAI) & RHT (SF-
36)]. However, aslightly low value of correlation (0.37)
was found between ‘self care’ (9-THAI) & PF (SF-36)
domains. Additionally, some reasonable correlations
were found between non prior hypothesized pairs in-
cluding ‘social functions’ (9-THAI) & RP, RE (SF-36),
‘mobility’ (9-THAI) & BP (SF-36), ‘usual activities’ (9-
THAI) & VT (SF-36). Low correlations of domains that
measured different aspects are shown in Table 2, for
example a low correlation (0.24) of ‘anxiety/ depressed’
(9-THAI) & PF (SF-36), and these confirmed the diver-
gent validity. For higher-order constructs, convergent
validity was notified by the correlation of PHY & PCS
(0.49) and correlation of MEN & MCS (0.56). Divergent
validity was notified by lower correlation values of 0.41
(PHY & MCS) and 0.25 (MEN & PCS), however value
of 0.41 indicated somewhat correlation to be of con-
cern.

Concurrentvalidity: association with hematocrit level

Hematocrit level was positively associated
with PHY and MEN (Table 3). Only MEN were signifi-
cantly associated with the hematocrit level. An incre-
ment of 1% in hematocrit level associated with an in-
crement of 0.05 unit in MEN score. The results sup-
ported the hypothesis, and added the evidence for
concurrent validity.

Concurrent validity: association with hospital
admission

Patients who reported one or more hospitaliza-
tion during the last year had average lower PHY and
MEN scores (PHY: 25.5 versus 36.5, p < 0.001; MEN:
29.9 versus 32.8, p = 0.240). An increment of PHY scores
significantly associated with a decreased likelihood of
being hospitalized (Table 4). The association of hos-
pitalization and MEN was not significant. The results
further supported the concurrent validity of the mea-
sure.

Test-retest reliability

Two hundred and thirty nine patients of the
302 RRT patients (79.1%) were interviewed via tele-
phone within approximately one month (31.9 + 2.1 days)
after the first interview. Characteristics of patients who
responded to the telephone interview were similar to
those who did not, except for age. Those who did not
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Table 2. Spearman rank correlation of 9-THAI and SF-36 domains and components (n = 255-302)

9-THAI domains &

SF-36 domains & components

higher order constructs

PF RP BP GH VT SF RE MH RHT PCS MCS
Mobility 045 044 048 025 038 022 030 026 016 050 0.24
Self care 037 040 035 024 029 032 035 036 015 037 0.35
Usual activities 046 048 040 032 043 030 046 036 017 046 041
Iliness/ Discomfort 033 034 043 033 025 027 030 032 018 0.38 0.29
Anxiety/ Depressed 024 031 034 033 035 038 049 058 019 017 061
Cognition 018 0.17 028 020 023 025 028 031 0.03 015 0.36
Social functions 035 046 033 036 033 051 041 040 012 040 044
Compare with the last year 021 024 016 038 032 023 017 025 077 028 025
Compare with others 036 033 028 054 041 018 026 035 029 038 0.36
9-THAI physical (PHY) 045 048 052 037 038 041 043 040 019 049 041
9-THAI mental (MEN) 026 035 035 034 032 049 046 050 011 025 0.56

Notes: Abbreviations; PF: physical function, RP: role physical, BP: bodily pain, GH: general health, \VT: vitality, SF: social
function, RE: role emotional, MH: mental health, RHT: reported health transition, PCS: physical component scores,

MCS: mental component scores

Bold number indicated hypothesized correlations for convergent validity

Table 3. Unstandardized regression coefficients of multiple linear regression using the hematocrit level as the dependent

variable (N = 274)

Independent variables B 95%Cl of B p-value
Lower Upper
Male 0.36 -1.19 1.92 0.644
Age (year) -0.01 -0.09 0.07 0.868
Under bachelor -1.41 -2.93 0.10 0.068
Diabetes comorbidity -0.81 -2.64 1.01 0.382
Creatinine (mg%) -0.22 -0.39 -0.04 0.014
CAPD (Ref: KT) -2.72 -5.53 0.08 0.057
HD (Ref: KT) -3.93 -6.55 -1.32 0.003
Self-reported hospitalization -0.76 -2.30 0.78 0.334
9-THAI physical scores 0.01 -0.03 0.05 0.650
9-THAI mental scores 0.05 0.01 0.09 0.028

Notes: Abbreviations; (3: unstandardized regression coefficient, CAPD: continuous ambulatory peritoneal dialysis, KT:

kidney transplantation, HD: hemodialysis

respond to the telephone interview were significantly
older than those who did (51.0 + 11.9 versus 46.6 + 11.1
years).

Of the 239 patients, 99 patients reported
better health, 105 patients reported stable health, and
35 patients reported worse health. Data from the 105
patients with stable health were used for assessing
test-retest reliability. The intraclass correlation coeffi-
cients (ICC) of PHY and MEN scores were 0.79 and
0.78, respectively. The ICC values of the two domains
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were satisfactory, though the values are not high.

Responsiveness

Data from the 99 patients who reported better
health were used to assess the responsiveness of 9-
THAI. Both PHY and MEN scores of these patients
significantly increased at the second interview (p =
0.038 and 0.012, respectively). The responsiveness
indices ranged from 0.18-0.34 (Table 5). Guyatt’s re-
sponsiveness index gave the highest values. These

J Med Assoc Thai Vol. 89 Suppl. 2 2006



Table 4. Adjusted odds ratio (95% CI) of the logistic regression using self-reported hospitalization in the last year as the

dependent variable (N = 274)

Independent variables Adjusted odds ratio (OR) 95%CI of OR p-value
Lower Upper
Male 0.76 0.43 1.33 0.338
Age (year) 1.01 0.98 1.04 0.557
Under bachelor 1.48 0.85 2.56 0.167
Diabetes comorbidity 1.08 0.56 2.12 0.812
Creatinine (mg%) 1.03 0.96 1.10 0.418
Hematocrit (%) 0.98 0.94 1.02 0.339
CAPD 3.00 1.02 8.83 0.046
HD 0.78 0.29 2.12 0.629
9-THAI physical scores 0.98 0.96 0.99 0.001
9-THAI mental scores 1.00 0.99 1.02 0.591

Table 5. Mean and standard deviation of two assessments and responsiveness statistics of the better health transition

patients (n = 97)

Responsiveness statistics

9-THAI

Physical scores Mental scores

1t assessment (1) [Mean (SD)] 2956  (24.21) 3153 (20.50)
2nd assessment (2"9) [Mean (SD)] 33.94 (20.52) 36.91 (17.39)
Observed change (OC) [Mean (SD) of (2" -1%)] 438  (20.51) 5.38 (20.77)
Effect size (ES) [OC/SD of 1] 0.18 0.26
Standardized response mean (SRM) [OC/SD of OC] 0.21 0.26
Guyatt’s responsiveness index (GRI) [OC/SD of OC change among stable patients] 0.28 0.34

results supported the responsiveness of 9-THAL.

Discussion

The new generic health status, 9-THAI, has
been confirmed of its validity, reliability, and respon-
siveness in the sample of patients on RRT in the present
study. Results of concurrent validity with two clinical
measures in the present study supported the clinical
applicability of 9-THAI for future studies. Considering
its brevity and satisfactory psychometric properties,
9-THAI is thus a practical tool to use as a self-reported
health status measure in clinical practice.

For almost three decades of health status or
Qol measure research, not only have numerous mea-
sures been developed, but they have also increasingly
been administered in routine clinical practice. There-
fore brief but comprehensive property of measures is a
prime concern. The SF-36 measure is an example of a
successful short version of measure, and the shorter
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versions of SF-36 such as SF-12, SF-8 are also avail-
able. EQ-5D®¥, the EuroQol measure consisting of 5
items and one global health rating (visual analog scale)
is another example of a successful very brief generic
health measure that has been widely used. Hence the
development of 9-THAI follows the lessons learnt
from brief and comprehensive properties of previous
measures.

Results of the associations of 9-THAI and
two clinical variables supported the clinical applicabi-
lity of the measure. Increasing hematocrit levels were
significantly associated with higher mental construct
scores of 9-THAI. Thus decreasing mental construct
scores might indicate mental problems especially the
cognition problem due to anemia. Awareness of patients
with anemia should be achieved to prevent its compli-
cations. Additionally, in the case of physical construct
scores and hospitalization association, a thorough
examination for physical health problems should be
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investigated to reduce hospitalization rate in patients
on RRT. Therefore, 9-THAI might be an additional tool
for assessing patient circumstances from their point of
view.

Another consideration issue was the posi-
tive association of hematocrit level and PHY scores.
This phenomenon was not unexpected, as there were
evidences of such association™. When patients were
classified into 2 groups according to guideline of ane-
mia work up initiation (hematocrit level; female: <33%
versus > 33%, male: < 37% versus > 37%)(. Average
PHY scores of anemia tendency group were signifi-
cantly lower (35.0 + 33.5 versus 42.5 + 22.2, p-value =
0.019). However, the strong relation of anemia and
cognition domain diminished the association of PHY
scores and hematocrit level in multiple linear regres-
sion analysis.

It should be noted that descriptive health
status scores of patients on CAPD in the present study
were lower than that of patients on HD or KT, however
this resulted from the characteristics of CAPD group.
The analysis adjusting for gender, age, diabetes
comorbidity, hospitalization history, creatinine and
hematocrit level (not presented here) found no statisti-
cally significant differences between health status
scores of CAPD and HD group, and this result was
consistent with previous studies®®". All patients on
HD in the present study were on the KT waiting list,
thus their health status was considered higher than
ordinary patients on HD. As stringent criteria of KT
waiting list result in younger and healthier patients
with minor anemia condition. For these reasons, known
group validity based on different modalities was con-
sidered not appropriate to propose in the present study.

There were some consideration issues from
correlations of 9-THAI and SF-36. A correlation of PHY
(9-THAI) & MCS (SF-36) was higher than expectation
for divergent validity. This might have arisen from a
high correlation of ‘usual activities’ (9-THAI) & RE
(SF-36). In the previous SF-36 Thai version study, the
authors suggested the cautious interpretation in RE
domain among the Thai general population due to dif-
ferences in culture context®. Consequently, the high
correlation between PHY (9-THAI) & MCS (SF-36)
might be due to the problem of RE domain that should
be further studied. However, the validity of 9-THAI in
patients on RRT was confirmed by overall results.

Conclusion

Although SF-36 is widely used in outcome
research for evaluation of RRT, results from the present
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study showed that 9-THAI can be used as an alter-
native outcome measure with the advantage of its
simplicity. The universal coverage health policy of the
Thai Ministry of Public Health does not currently
cover RRT due to its high cost. The revision policy will
move towards more coverage to all RRT modalities in
the very near future. The brevity of 9-THAI and avail-
ability of national norms, make it an ideal core in a
battery of measures. Thus, 9-THAI will be a promising
tool to be used in evaluation of the extended policy.
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