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In order to assess the effectiveness of healthcare services for home-care neurology patients and families, an
outcome indicator was developed based on the degree of difficulty in performing daily life activities. Further-
more, using structural equation modeling (SEM) and general linear model, we examined the indicators’ construct
validity and predictive validity. To test the construct validity of the outcome indicators, we examined whether
the second-order factor model was established or not using SEM. The outcome indicators consisted of five sub-
indicators: 1) Anxiety about disease and disability indicator, 2) Family care burden and strain indicator, 3) Mo-
tor dysfunction indicator, 4) Appearance of symptom indicator, and 5) Interference in social network utilization
indicator, resulting in high construct validity. The result of multiple indicators model indicated that all of the indi-
cators influenced the HRQOL (SF-36) two years after baseline survey. The aspect of SF-36 on which outcome in-
dicators have their influences was different for each indicator. Based on whether the scores of outcome indicators
were improved or not in two years, the subjects whose degree of difficulty in performing daily living activity in-
creased in the two years showed a remarkable decrease of SF-36 domains relating to role and physical function-
ing.

Key words: outcome indicator, validity testing, health-related quality of life, quality of home care, neurology pa-
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Introduction

The growth in home health care services in
Japan since the 1990s and the enactment of long-
term care insurance (April 2000) have resulted in
a large increase in the number of home-care benefi-
ciaries, primarily diagnosed with neurological and
cerebrovascular diseases. With the shift of care
from public facilities to the home milieu, the critical
need to assess the effectiveness of home care serv-
ices in our society has been underscored. In particu-
lar, because neurology patients and their family
caregivers have a variety of difficulties performing
daily living activities, and suffer from long-term dis-
eases, it is important to assess the effectiveness of

the home care services provided to these patients
and their families over a long period of time.

In recent years, the quality of services has been
an increasing focus in the US health care system.
This emphasis has included efforts to quantify and
analyze the outcome of care”. For home care, the fo-
cus on outcome has resulted in new federal require-
ments that home health agencies participating in
Medicare collect and report patient data using a sin-
gle core set of measures specified in the outcome as-
sessment and information set (OASIS; Health Care
Financing Administration 1999)?. In contrast, only
a few studies in Japan have reported on the out-
come of home care for the client, and explored an
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evaluation method for the effectiveness of home
care in practice®”.

Most home care services under Medicare in the
US, however, are subject to providing short-term
care, because of the strictness of Medicare's eligibil-
ity criteria for coverage” ; OASIS is, therefore, de-
signed to assess the outcome for the client at 60-day
intervals. Although most home care in our society is
long-term care and most home-care patients have
chronic conditions such as neurological diseases, it
1s necessary to develop a new instrument for as-
sessing the outcome of care in the long term.

Thus, in order to assess the effectiveness of
health care services for home-care neurology pa-
tients who are receiving long-term care, and their
families, we developed a multi-dimensional outcome
indicator based on the degree of difficulty perform-
ing daily living activities. Furthermore, using psy-
chometric methods and structural equation model-
ing (SEM), we examined the indicators’ reliability,
construct validity and predictive validity.

Subjects and Methods

Procedure of data collection

In the current study, a two-fold postal survey for
home-care neurology patients and their families,
consisting of a baseline survey and a follow-up sur-
vey 2 years later, was carried out. For each survey,
we mailed a cover letter and a set of questionnaires,
with a postage-paid reply envelope. The cover let-
ter explained the purpose and procedures of the
current study and the option to refuse to partici-
pate. A document of informed consent was also sent
to the individuals, and written consent was ob-
tained. Return of the questionnaire was also consid-
ered as consent to participate. In addition, tele-
phone contact was used to instruct individuals who
required assistance in responding to the question-
naires. The questionnaires returned were linked
with medical records regarding diagnosis and treat-
ment status. Before the actual research was con-
ducted, this survey project was approved by the
ethics committee board of Tokyo Women’s Medical
University.

Sample characteristics

We conducted the baseline survey by mail for pa-

tients over 20 years of age, who were discharged
from the Neurology Word at a university hospital
between April 1995 and March 2000, and their fami-
lies. As shown in the flowchart (Fig. 1), 504 re-
sponses were received, resulting in a participant
rate of 49% and the measurement of 463 respon-
dents, excluding the cases of patients whose deaths
were confirmed during the survey period and of in-
sufficient response content, were used for analysis.
Of the 463 respondents, 544% were men with a
mean age of 63.4 (range =20 to 94, SD =15.3) and
456% were women with a mean age of 57.7
(range = 20 to 92, SD=16.1). When comparing the
profiles of the respondent group and non-
respondent group from the baseline survey, the
ages of the non-respondent group with a mean age
of 56.3 (SD=19.0) at the time of survey were signifi-
cantly younger than those of the respondent group
(p<0.001), whereas there was no statistical signifi-
cance for number of days in the hospital, gender,
and the proportion of profiles of each disease group
between the respondent and non-respondent
groups. The breakdown of diseases for the respon-
dent group was: cerebrovascular diseases, 28.4%;
degeneration and demyelinating diseases such as
amyotrophic lateral sclerosis, Parkinson’s disease,
spinocerebellar degeneration and multiple sclerosis,
219%; peripheral nerve diseases and rhyopathy
such as polyneuropathy, myositis and severe myas-
thenia gravis, 19.9%, and others, 29.8%.

Two years after the baseline survey, we con-
ducted a follow-up survey (response rate: 51.6%) on
the same subjects who agreed to participate in the
survey, and used the data from 201 responses for
analysis. Of the 201 subjects, 52.7% were men with
a mean age at the baseline survey of 63.2 (range =
21 to 83,SD=13.8) and 47.3% were women with a
mean age of 59.6 (range =20 to 84, SD=14.1) . There
were no statistically significant differences between
the 201 respondents and non-respondents on the
variables of gender, age, length of hospitalization,
and the proportion of profiles of each disease group,
whereas the level of physical disability measured
by the activities of daily living (ADL) scale was

lower in non-respondents compared with: respon-
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The total number of the hospitalized patients between April 1995 and March 2000: n = 1575

(The real number of patients: n = 1368)

Baseline survey. conducted *
January, 2001

Subjects of the survey: n = 1042

Respondents to the survey: n = 504
(collection rate of survey slips: 49%)

A total of 326 patients were excluded from the
baseline survey: 45 were excluded because they
were under 20 years old; 49 had died in the
hospital; and 232 had moved and left no
forwarding address.

The cases of patients whose deaths were
confirmed during the survey period (n =31)
and of insufficient responses (n = 10) were

Respondents analyzed: n = 463

Second survey, conducted
from March to April, 2003

Subjects of the second survey: n =413

excluded from analysis.

The cases of patients whose deaths were
confirmed before the survey period (n =15) and
of patients who moved and left no forwarding
address (n = 35) were excluded from the
follow-up survey.

(Follow-up survey 2 years after the baseline survey)

Subjects who consented to participate in

the follow-up survey: n =213

(collection rate of survey slips: 51.6%)

Respondents analyzed: n =201

Fig.1 Flowchart of the baseline and the follow-up surveys

dents (p=0.038).

Outcome indicators for assessing the effective-
ness of home care service for neurology patients

1) Definition of outcome indicator

The outcome indicator was defined by three
types of outcome, according to Shaughnessy et al®:
end-result outcome, intermediate-result outcome,
and utilization outcome. End-result outcomes refer
to changes in functional ability, physiologic condi-
tion, symptom distress, and emotional condition.
Intermediate-result outcomes reflect a quantified
non-functional outcome of care and can be pivotal in
attaining certain end-result outcomes (e.g. a dichot-
omy reflecting change in the extent of family
caregiver strain is an intermediate-result outcome).
Utilization outcomes are a quantification of the
health services that are potentially attributable to
home care under consideration.

2) Scale development

We started the formulation of a questionnaire, in-
cluding items indicating multi-dimensional out-
comes, from a hypothetical measurement scale. As

the first procedure, we started with the content
analysis of qualitative data obtained from our previ-
ous study”, which was related to the problematic
events which neurology patients and family mem-
bers experienced while giving home care. Based on
the degree of difficulty in performing daily living ac-
tivities obtained from these analytical results, and
the relevant literature by Kramer® which pre-
sented a conceptual framework of Medicare quality
indicators of home health care for neurological con-
ditions, we created a measurement scale for multi-
dimensional outcome indicators consisting of 30
items in total which were designed tentatively to
cover five dimensions. The five dimensions for as-
sessing the effectiveness of home care services for
neurological patients and their family caregivers
are changes in: 1) functional status measured by
ADL and instrumental activities of daily living
(IADL), 2) health status signs and symptoms, 3)
family/caregiver strain, 4) unmet needs, and 5) utili-
zation. The category of satisfaction was not in-
cluded in the initial items, since global satisfaction
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measures tend to be influenced by many factors un-
related to the quality of home health care services®.

The measurement scale, consisting of 30 items,
used a four-point Likert-type response format,
scored as: 1 =no problem, 2 =small problems, 3=
considerable problems and 4 = big problems for
each item, for the clarity and ease of administration
of both patients and their families. It was designed
to show a higher degree of difficulty performing
daily living activities with higher scores.

Measures

The following measurement scale for ADL was
included to assess the functional status of neurology
patients. Health-related quality of life (HRQOL)
measurement was also included to assess the pre-
dictive validity of the newly developed outcome in-
dicators.

1) Measurement of activities of daily living

Independence in ADL was determined by a par-
tially modified Katz's index of independence in
ADL developed by Katz'® to measure the physical
ability to function of the study participants. Katz’s
index is the most widely used of all functional as-
sessment indices in studies determining the condi-

W For the current

tion of ambulatory patients
study, independence was determined in six activi-
ties: bathing, dressing, waking, communication, con-
tinence, and feeding. Although through a series of
questions from the original scale, participants were
rated on a 3-point scale of independence for each ac-
tivity, we revised the scoring system to count the
number of activities in which the individual was de-
pendent, measured on a scale of 0 to 6 (0 =independ-
ent in all six functions, 6 = dependent in all six func-
tions) .

2) Health-related quality of life measurement

HRQOL was assessed using the Medical Out-
come Study 36-Item Short Form Health Survey,
version 1.2 (SF-36)'?. The SF-36 is a generic, self-
administered survey, which has been widely used
for varying chronic conditions, such as neurological
diseases. This questionnaire consists of 36 ques-
tions, from which eight different domains can be
calculated: physical functioning (PF), role-physical
(RP), bodily pain (BP), general health (GH), vital-

ity (VT), social functioning (SF), role-emotional
(RE), and mental health (MH). The time frame is
given as ‘during the past 4 weeks . Scores of the
SF-36 range from 0 to 100, with the maximum score
of 100 indicating the best possible health state and 0
indicating the worst health. The reliability and va-
lidity of the Japanese version of this scale have been
supported by several studies™". Published sex and
age-specific norms of the SF-36 are available from
the general population in Japan.

Statistical analysis

All statistical analyses were performed with SAS

2T]\fl 15) an d

statistical software package version 8.
SPSS version 11.5% for Windows. In descriptive sta-
tistics, frequencies, means, and standard deviations
were computed to obtain a sample profile on demo-
graphic and disease-related variables. Continuous
variables were compared using student’s t-test. To
compare the categorical data, chi square test with
Yates’ correction was used. Pearson product-
moment correlation coefficient was also used for
this analysis. For each statistical analysis, cases
with missing values were deleted from relevant
analysis. A significance level of 0.05 was used for
statistical tests, unless otherwise stated.

1) Internal consistency reliability

The internal consistency reliability of the out-
come indicators was determined by calculating
Cronbach’s alpha coefficient, which provides an in-
dication of the degree of convergence among differ-
ent items hypothesized to represent a unified con-
struct. Scales with reliabilities of more than 0.70 are
recommended for the purpose of comparing groups
of patients, whereas a higher reliability criterion of
0.90 is recommended for greater precision in ana-
lyzing individual patient scale scores'”.

2) Factorial validity

To analyze the scale structure of the outcome in-
dicators, we used the psychometric method and ex-
planatory factor analysis (EFA) with oblique pro-
max rotation accompanied by the maximum likeli-
hood method. Before EFA, in order to enhance in-
ternal consistency, unnecessary items were ex-
cluded; items with a manifestation frequency of less
than 5% or more than 95% were eliminated from
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this analysis. An item of either which showed a cor-
relation coefficient of more than 0.70 between two
items was also eliminated. The number of factors in
our procedure using EFA was fixed at five accord-
ing to the initial hypothesis.

3) Construct validity

SEM and maximum likelihood estimation proce-
dures using the CALIS procedure of SAS were em-
ployed to examine the construct validity of the out-
come indicators. In order to test the construct valid-
ity of the outcome indicators, we examined whether
the second-order factor model was established or
not using SEM. In addition, to test homogeneity of
the second-order factor model constituted above,
we prepared the six datasets that divided each into
two groups according to the three kind of patient’s
profiles: gender, age-class (under 65 years old/65
years old and over), and disease group (neurologi-
cal/cerebrovascular) . Parameter estimates and val-
ues of fit indices for each of the six datasets were
computed based on the second-order factor model
constituted from SEM. The reason SEM was used is
that it is the best model for implementing factor
analysis and regression analysis simultaneously,
and that it allows investigators to test a prespeci-
fied a priori relationship and to determine if a rea-
sonable fit exists between the five factors model
and the raw data. SEM also has the ability to incor-
porate latent variables, which are hypothesized and
unobserved concepts that can only be approxi-
mated by observed or measured variables, into the
analysis™.

A standardized coefficient was used to estimate
causal effects. Standardized coefficients allow com-
parison of variables with different units of measure-
ment. In the present study, five different fit indices
are reported; chi-square likelihood ratio statistic
(Chi-square/d. f. ), goodness of fit index (GFI), ad-
justed goodness of fit index (AGFI), root mean
square error of approximation (RMSEA) estimate,
and the comparative fit index (CFI) were used to
estimate overall model fit.

Chi-square likelihood ratio statistic® assesses the
magnitude of the discrepancy between the sample

and fitted covariance matrices. The chi-square sta-
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tistically tests the lack of fit. A non-significant chi-
square is desired because it indicates agreement be-
tween the proposed model and the data. That is,
there is no significant discrepancy between the
sample and the fitted model®.

GFI indexes the relative amount of observed vari-
ance and covariance accounted for by the model®.
AGFT is goodness of fit index adjusted for degrees
of freedom. Both GFI and AGFI range from 0 to
1.00, with the former indicating the absence of
model fit and the latter indicating perfect model fit;
Values of 0.90 or above usually indicate good model
fit.

RMSEA is a measure of the discrepancy between
the observed and model implied covariance matri-
ces per degree of freedom, suggesting that values of
RMSEA of 0.05 or less indicate good fit, and less
than 0.08 indicate an adequate fit?*#.

CFI ranges from 0 to 1.00, with 0 indicating a
poor fit, 1.00 indicates a perfect fit, and is derived
from the comparison of a restricted model with a
null model (one in which each observed variable
represents a factor). CFI also provides a measure of
complete covariation in the data, and a value larger
than 0.90 indicates a psychometrically acceptable fit
to the data®.

In addition to assessing overall model fit, SEM
also permits investigators to assess the degree of
variance accounted for in each dependent variable
and to determine whether individual path loadings
are significantly different from 0. If calculated t val-
ues exceed the value of 1.96, then the parameter es-
timate is statistically significant®.

4) Predictive validity

The predictive validity of the outcome indicators
was tested using the multiple indicators model
which is a sub-model of SEM, and the general linear
model (GLM)™. The multiple indicators model is a
regression analysis model explaining the relation-
ship among latent variables as constructs. This
model allows the investigators to deal with distin-
guishing three kinds of measurement errors: those
of independent variables, those of dependent vari-
ables and the error for describing the causal rela-
tion among constructs, whereas the generally used
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regression analysis assumes an error term only in
the dependent variable. In the present study, two
latent variables, those of the outcome indicator and
the HRQOL, were used for examining the causal re-
lation between these constructs. The multiple indi-
cators model was constructed, supposing that each
indicator of the baseline survey would have its influ-
ence on each subject’s SF-36 score after two years.

Analysis of covariance (ANCOVA), which is the
main technique used in the GLM procedure, was
also used to assess the predictive validity; the influ-
ences on SF-36 extended by the change in outcome
indicators in two years were analyzed. In addition,
least squares means (LSM) of SF-36 scores adjusted
values for each outcome indicator of the baseline
survey were also computed, to remove the influ-
ence of confounding variables.

5) Clinical relevancy

To assess the clinical relevancy of the outcome in-
dicators, we examined the relationship between
each outcome indicator and the subjects’ profiles:
gender, age, and ADL. Furthermore, we calculated
the rate of patient improvement and stabilization
for each outcome indicator for three disease catego-
ries, cerebrovascular diseases, demyelinating and
degenerative diseases, peripheral nerve disorders
and myopathy, based on scores of the changes in
outcome indicators in two years. The rates of im-
provement and stabilization were calculated ac-
cording to the methodology of the Outcome-Based
Quality Improvement System in Medicare®.

Results

1. The scaling structure in the outcome indica-
tors

Before EFA, five unnecessary items were ex-
cluded. Five factors were extracted from the 25 re-
maining items by EFA using an oblique promax ro-
tation accompanied by the maximum likelihood
method (Table 1).

According to our results, the first factor consisted
of seven items concerning needs, problems with the
progression of the disease/disorder and anxiety,
which the present health care system has difficulty
covering, and which were interpreted as “anxiety
about disease and disability indicator”. The second

factor consisted of four items concerning the care-
taker, and was interpreted as “family care burden
and strain indicator”. The third factor consisted of
five items showing IADL problems centering on
movement ability, and was interpreted as “motor
dysfunction indicator”. The fourth factor consisted
of five items concerning ADL problems and com-
plaints of disturbed comfort, and it was interpreted
as “appearance of symptoms indicator”. The fifth
factor consisted of four items concerning problems
receiving consultation in a specialized hospital, ne-
cessitated by worsening of the disease, and special-
ist advice for treatment, and was interpreted as “in-
terference in social network utilization indicator”.
The results of EF A indicated that the outcome indi-
cators could be divided into five factors with com-
paratively simple structures and with high factor
loadings held in items included in each sub-
indicator.

The results of EF A, using the oblique promax ro-
tation method, also show an inter-factor correlation
coefficient. The maximum value of the inter-factor
correlation coefficient was between the first and
second factors (r=0.784), and the minimum value
was between the fourth and the fifth factors (r=
0417) . Regarding the reliability coefficient, Cron-
bach’s alpha of five factors was between 0.78 and
0.92 and fulfilled the acceptance criteria, whereas
the reliability coefficient of the fourth outcome indi-
cator was slightly low.

2. Second-order factor model structure of out-
come indicators by structural equation modeling

Figure 2 shows the second-order factor model of
the outcome indicators. As the observed variables
structuring the hypothetical model, three observed
variables with high factor loading and compara-
tively simple structures of relevant factors based on
the results of EFA were allocated to each factor.
The reason is that one of the limitations of this
model involves the maximum number of indicator
variables that can be effectively studied®. For this
measurement, we decided to acknowledge the re-
sidual covariance between error variables within a
logically valid range, and examined the second-
order factor model’s goodness of fit.
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Table 1 Factor pattern coefficients’ of outcome indicators consisting of 25 items

Factor
Item Communality
1 2 3 4 5

1) Feels anxious because medicines always need to be kept on hand. 364 - 216 150 343 .160 473

2) Feels that there is no way to cope with disease because sees no marked 868 —.040 103 058 —.143 754

improvement.

3) Feels anxious about how to cope with a disease which is difficult to cured. 855 044 121 026 -—.148 812

4) Has difficulty working because of occasional symptoms. 642 —.062 032 056 069 486

5) Feels anxious because of a lack of knowledge about the disease. 449 151 —.012 —-.017 239 508

6) Feels anxious and conflicted after being discharged from the hospital. .656 218 037 —.034 069 751

7) Has to live concealing disease. 493 —082 -—.184 016 236 258

8) Family caregiver cannot get enough sleep because of the need for -—.129 746 —.146 401 002 701

constant care,
9) Family caregiver feels uneasy about caregiving. 098 875 059 —.067 —.025 876
10) Family caregiver hardly has any spare time to go out. -.157 774 164  —.002 051 710
11) Family caregiver feels strong anxiety and conflict toward caregiving. 180 703 087 —.080 077 820
12) Takes time to go to hospital and tires easily. 075 -.070 598 147 066 540
13) Has difficulty with daily living activities such as preparing food and .290 115 533 —.023 -.109 605
eating because of insufficient recovery.

14) Has a problem being accompanied by a family member when going to the —.078 199 621 076 058 665
hospital and for rehabilitation.

15) Has difficulty in daily living activities because of walking difficulty. 054 093 844 —021 —.054 336

16) Has difficulty going to the hospital because of problems of waking up and —.028 003 907 -.061 044 777
down stairs and riding in trains or other vehicles.

17) Has problems excreting and often has to a use laxative to fight —.108 002 309 415 085 .396
constipation.

18) Has difficulty urinating and a frequent desire to urinate. -.062 139 231 407 129 513

19) Has difficulty swallowing food because of dry mouth and problems 005 335 .240 341 —.166 505
swallowing.

20) Cannot get enough sleep. 160 —.033 -—.123 710 —.012 494

21) Cannot have a long conversation because of breathing difficulties. 127 324 — 087 355 —.017 367

22) There is no special hospital for emergency consultation when feeling sick. 003 —.020 146 072 584 495

23) Has no one to consult about how to cope with problems. 383 —.018 —.140 009  .633 668

24) Has difficulty keeping in touch with the hospital from which he/she was —.088 .059 014 015 755 568
discharged.

25) Needs and desires for rehabilitation are not fulfilled. 099 241 313 —.166 373 634

Eigen value for each factor 12179 1705 1233 1171 0947 —

I explanatory factor analysis using an oblique promax rotation with maximum likelihood method.

Analysis by SEM showed that the fit of the model
was adequate at chi-square/d.f.=0.621 (p>0.05),
GFI=0936, AFGL = 0906, CFI = 1.000 and RSMEA
estimate = 0.001. The standardized path coefficient
was positive for the five latent variables (first-order
factors) from the observed variables (0.520-0.926) .
The standardized coefficient was also positive for
the second-order factor (overall outcome indicator)
from the five first-order factors (0.716-0.929). The
coefficients of determination (R-Square) of the five
latent variables ranged from 0512 to 0.864. The 15
observed variables ranged in R-Square from 0.428
to 0.858, except item No. 11 which had a coefficient

of determination of 0.270. As shown in Table 2, the
observation of homogeneity of the second-order fac-
tor models which were constituted from six defer-
ent datasets divided by the patient’s profiles, indi-
cated that the fit of the model was also adequate,
judging from the values of each parameter esti-
mates and fit indices, whereas the value of fit indi-
ces for the dataset of cerebrovascular group
showed insufficient model fit. It was suggested that
the five indicators showing each aspect of the de-
gree of difficulty in performing daily living activities
could possibly be integrated in one factor as an
overall outcome indicator.
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Overall Outcome Indicators

0.880 0.919

e

Factor-1: Anxiety Factor-2: Family

0.929

Factor-3: Motor

0.886 0.716

.

Factor-4: Appearance

|

Factor-5: Interference

about disease and care burden and dysfunction ‘of symptoms in social network
disability indicator Strain indicator indicator indicator utilization indicator
0.476 0.394 0.369 0.463 0.699
0.654/ 0.823 \0.883  0.871/0.926 \0.910 0.687/0.912 \0.890 0.739/ 0.726 \0.520 0.688/ 0.765 \0.760
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0.306

Fig. 2 Second-order factor structural model of the outcome indicators using structural

equation modeling of PROC CALIS

All loadings are significant at the 0.05 level. Overall model fit: chi-squares/d. f. =0.621,
goodness of fit index (GFI) =0.936, adjusted goodness of fit index (AGFI) =0.906, root
mean square error of approximation (RMSEA) estimate = 0.001, comparative fit index
(CFD =1.000. An elliptical shape: latent variables, A box: observed variables (see Table
1 for a variable number.), £ : exogenous variables, 1 : endogenous variables, ¢ : the resid-

ual for observed variables.

3. Relationship between the scores of outcome
indicators and patient’s profiles

With regard to the difference of gender, the de-
gree of difficulty for females in the third outcome in-
dicator for “motor dysfunction” was significantly
high (p<0.001) . The correlation coefficient between
age and each indicator is low, ranging from — 0.064
to 0.171. Accordingly, these indicators were consid-
ered to be applicable regardless of age. The correla-
tion coefficient between ADL and each indicator
was moderate, ranging from 0.431 to 0.720.

4. Patient improvement and stabilization of
the outcome indicators

As shown in Table 3, when calculating the rates
of improvement and stabilization of the outcome in-
dicators over two years among patients, the rate of
improvement ranged from 0.258 to 0.398 and that of

stabilization ranged from 0.561 to 0.700 in all dis-
eases. The rate of improvement in the group of
cerebrovascular diseases was lower, compared with
that in the demyelinating and degenerative dis-
eases, peripheral nerve disorders and myopathy
groups. In particular, low improvement of the sec-
ond indicator for “family care burden and strain”
was observed in the cerebrovascular diseases
group.

5. Assessment of the predictive validity of the
outcome indicators

1) Assessment using Multiple Indicators Model

As noted, we conducted the follow-up survey for
the same subjects as the first one, and analyzed the
responses from 201 participants 2 years after the
baseline survey. For the first, we constructed a mul-
tiple indicators model, supposing that each indicator
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Table 2 Parameter estimates based on second-order factor model using SEM for each of patient’s profiles

Gender Age-class Disease category
Parameters Man Woman under 65 65 & over Neurological Cerebrovascular
(n' = 252) (n = 211) (n = 235) (n = 228) (n = 329) (n = 128)
Factor loadings
&1
YLl 0.885 0.376 0.873 0.909 0.863 0.937
yz1 0912 0931 0.388 0.963 0914 0.936
Y31 0.937 0.925 0.946 0.887 0917 0.988
Y41 0.909 0378 0.872 0.897 0.903 0931
Y51 0.682 0.762 0.717 0.728 0674 0.337
ni
K2.1 0.824 0.822 0.845 0.790 0.820 0812
K31 0.674 0.642 0.630 0.683 0.631 0.687
Ké.1 0.866 0.904 0.921 0.844 0.887 0.866
n2
K82 0.922 0923 0.937 0914 0918 0.952
K92 0.882 0.864 0.872 0.880 0.857 0916
K1l 2 0.933 0.885 0914 0.903 0911 0.929
ns
K143 0.902 0.880 0917 0877 0.893 0.875
K153 0.819 0.590 0.882 0.529 0.828 0452
K163 0.923 0.895 0.898 0.925 0.908 0.903
n4 ’
K18.4 0.730 0.752 0.732 0.747 0.714 0.777
K19.4 0.777 0.646 0.683 0.769 0.756 0.661
K204 0.545 0479 0.461 0.571 0.447 0.667
ns
K225 0.615 0.758 0.740 0.613 0.662 0.756
K235 0.776 0.750 0.738 0.843 0.764 0.789
K245 0.838 0.697 0.760 0.758 0.780 0.724
Errors in equations
{1 0.466 0482 0.487 0.416 0.506 0.348
(2 0411 0.364 0.459 0.271 0.406 0.353
(s 0.349 0.379 0.325 0.461 0.398 0.155
(4 0.416 0478 0.490 0.442 0.430 0.365
(s 0.731 0.648 0.697 0.685 0.739 0.547
Correlated measurement errors
£1-€2 0.530 0.223 0.254 0.535 0.294 0.587
£2-E14 0.276 0.350 0.405 0.154 0.332 0.237
£3-€14 0.449 0.493 0.485 0.354 0453 0411
Values of fit indices
GFI 0.903 0.894 0919 0.889 0.919 0.839
AGFI 0.859 0.844 0.881 0.838 0.381 0.765
Chi-Square/df. 1.049 1112 0.825 1.131 0.804 1.952
RMSEA 0.025 0.034 0.001 0.036 0.001 0.098
CFI 0.995 0.990 1.000 0.989 1.000 0937

€ the second-order factor (exogenous variable) , n: the first-order factor (endogenous variables) , y: the structural coefficient
linking the latent variables(&, n), «: the coefficients from the endogenous variables to the observed variables, { : the residual
for endogenous variables, ¢: the measured error for observed variables. !: cases with missing values were deleted from this

analysis.

of the baseline survey would have an influence on
each subject’s HRQOL (SF-36) after two years. The
multiple indicators model was constructed assum-
ing that the outcome indicators with structural con-

cepts consisting of three variables would have an in-

fluence on HRQOL with structural concepts consist-
ing of eight domains of SF-36. Figure 3 shows the
strength of the first indicator on HRQOL. The path
coefficient from the first indicator was — 0.640; the

increase in the degree of difficulty in performing
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Table 3 Change in outcome indicators by neurological disease categories two years
after the baseline survey

Outcome indicator®

1 2 3 4 5

Disease categories

Rate of improvement’

Overall diseases 0.398 0.316 0.358 0.258 0.325
Cerebrovascular diseases 0.333 0.125 0.286 0.294 0.200
Demyelinating and degenerative diseases 0.444 0.375 0.441 0.265 0.343
Peripheral nerve disorders and Myopathy 0462 0.400 0.320 0.136 0.350

Rate of stabilization*

Overall diseases 0.561 0.700 0.560 0.536 0.593
Cerebrovascular diseases 0.500 0.706 0.542 0.604 0.608
Demyelinating and degenerative diseases 0.643 0.583 0.600 0432 0.514
Peripheral nerve disorders and myopathy 0.586 0.824 0.546 0533 0.630

i If the patient’s outcome improves between the baseline and follow-up point, this outcome
measurement takes on a value of 1; otherwise it is 0. Patients who cannot improve (do not have
problems relevant to the outcome indicator between the two points) are excluded from the
computation of this measurement. ¥; If the patient’s outcome does not worsen between the
baseline and follow-up point, this outcome measurement takes on a value of 1; otherwise it is 0.
Patients who cannot worsen (are already the most severe level of the relevant outcome indicator
between the two points) are excluded from the computation of this measurement. For all the
analyses, missing values were excluded from the computation of these measurements. §:
Outcome indicator, 1; anxiety about disease and disability indicator, 2; family care burden and
strain indicator, 3; motor dysfunction indicator, 4; appearance of symptom indicator, 5;
interference in social network utilization indicator.

Physical Function (PF) l‘__ el

0.341

Measured at the Measured at the
baseline point follow-up point

g
Outcome Indicator 1 HRQOL

Role-Physical (RP) lq— g2

Bodily Pain (BP)  |e— ¢3

General Health (GH) ‘._ 4

0.294

Vitality (VT) |<,_ 5

Social Function (SF) 14-— €6

0.318

Role-Emotional (RE) |<_ e7

€9 Mental Health (MH) |<_ c8

Fig. 3 The causal relationship from indicator 1 at the baseline survey point to HRQOL
using the multiple indicators model constructed from structural equation modeling
All loadings are significant at the 0.05 level. Overall model fit; chi-square/d.f. = 1.141,
goodness of fit index (GFI) =0.925, adjusted goodness of fit index (AGFI) =0.878, root
mean square error of approximation (RMSEA) estimate = 0.038, comparative fit index
(CFI) =0.991. An elliptical shape: latent variables, A box: observed variables (see Table
1 for a variable number), & : exogenous variables, N : endogenous variables, { : the resid-
ual for endogenous variables, € : the residual for observed variables.

daily living activities tended toward lowering indicator and the fifth indicator were —0.542,
HRQOL. The remaining four path coefficients from —0.576, —0.492 and — 0498, respectively. Thus all
the second indicator, the third indicator, the fourth indicators had influenced the HRQOL conditions
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0.833 0.896 baseline point

&l
Indicator 1
0.790 <

£2
Indicator 1

0.852 . 0.799 Measured at the
v «

follow-up point
X2 X3 X6
€12 €13 e 14

Physical Function (PF) |<_ el

0.333
Role-Physical (RP) Iq— g2
Bodily Pain (BP)  |¢— ¢3
General Health (GH) 4
- 0.271
Vitality (VT) [¢_ 5
Social Function (SF) lq— €6
0.335

Role-Emotional (RE) l‘_ 7

Mental Health (MH) l‘_ 8

Fig.4 The causal relationship from indicator 1 of the baseline survey and follow-up sur-
vey to HRQOL using the multiple indicators model constructed from structural equa-

tion modeling (SEM)

All loadings are significant at the 0.05 level. Overall model fit; chi-square/d.f. = 1.014,
goodness of fit index (GFI) =0.906, adjusted goodness of fit index (AGFI) =0.868, root
mean square error of approximation (RMSEA) estimate =0.012, comparative fit index
(CFD) =0.999. An elliptical shape: latent variables, A box: observed variables (see Table
1 for a variable number), £ : exogenous variables, 1} : endogenous variables, { : the resid-
ual for endogenous variables, € : the residual for observed variables.

two years after the baseline survey. In particular,
the first indicator for “anxiety about disease and dis-
ability” influenced HRQOL the most.

Secondly, the predictive validity was tested by a
constructed model in which outcome indicators of
both the baseline survey and the follow-up survey
influenced HRQOL. In Fig. 4, the upper left side
shows the outcome indicators determined at the
baseline survey, and the lower part shows the same
indicators determined by the follow-up survey. In
this model], there is a correlation between structural
concepts expressing indicators, and each indicator
influences HRQOL. This model shows that the influ-
ence on HRQOL extended from outcome indicators
determined at the baseline survey was compara-
tively low (path coefficient: from — 0.009 to — 0.098).
On the other hand, the influence on HRQOL ex-
tended from the first, second, third, fourth and fifth
outcome indicators determined with the second sur-
vey were — 0612, — 0611, — 0.783, — 0.309 and
—0.740, respectively. Generally, the outcome indica-
tors determined from the follow-up survey, exclud-

ing the fourth indicator, had large influences on
HRQOL, and among them, the third indicator for
“motor dysfunction” and the fifth indicator for “in-
terference in social network utilization” were shown
to have large influences on HRQOL.

2) Assessment by using general linear model

Figure 5 shows the analysis of influence on
HRQOL extended by the change in outcome indica-
tors in two years using GLM. Because the scores of
outcome indicators determined at the baseline time
point might possibly become confounding variables
which extend their influence on both the change in
the scores of outcome indicators in two years and
HRQOL at the same time, the influence of the
scores of outcome indicators at the baseline time
point were adjusted. In this measurement, the GLM
was constructed using each SF-36 domain as a de-
pendent variable and the change in outcome indica-
tors in two years as explanatory variables.

The results of GLM indicated that the aspect of
HRQOL which outcome indicators influence was
different for each indicator. Based on whether the
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0.357 0.144 0.268 0.072 0.130
14.07 4.88 1137 0.04 354
<0.001 0.030 0.001 0.845 0.063

424 141 684 0.03

0.232  0.087 0.197 0.083 0.111
4.30
0.042 0.238 0.009 0.871 0.040

0.194 0.186 0.139 0.055 0.078
749 895 075 0.01 213
0.007 0.004 0.390 0.912 0.148

0.394 0.199 0219 0.094 0.141
1025 7.01 1053 0.09 5.59
0.002 0.009 0.002 0.765 0.020

Fig.5 The analysis of influences on HRQOL (SF-36) extended by the change in outcome
indicators over two years using the General Linear Model
{ :analysis of covariance (ANCOVA), adjusted the baseline score of each outcome in-
dicator. ¥ : test; Fisher’s least significant difference test. Least-Squares Means: adjusted

mean score of each domain in the SF-36.

@ : improvement group, O : no change or worsening group, []: range between the im-
provement and the no change or worsening group in which statistical significance (p<
0.05) was observed, —— : published sex and age-specific norms of the SF-36 available

from the general population of Japan.

scores of outcome indicators improved or not in two
years, the subjects whose degree of difficulty in per-
forming daily living activities increased in the two
years showed a remarkable decrease in HRQOL re-
lating to role functioning and physical functioning.
Specifically, the first outcome indicator significantly
influenced all SF-36 domains, and in particular, had
a large influence on PF, BP, VT, and MH. The sec-
ond outcome indicator had a large influence on the
domains relating to role functioning of RP and RE.
The third outcome indicator had a large influence
on the four domains of PF, GH, SF, and MH. The
fourth outcome indicator had no significant influ-
ence on all domains, and a low correlation to PF.
The fifth outcome indicator moderately influenced
the five domains other than PF, VT, and RE, and in

particular influenced GH, RP, and SF.
Discussion

The following four contributions were presented
in this study: First, the outcome indicators that
were perceived by patients and their families in or-
der to evaluate the effectiveness of healthcare serv-
ice for the home-care neurology patients discharged
from the university hospital have been developed.
Second, a part of the validity of the constructive
concept of the outcome indicators was verified by
the structural equation modeling. Third, the im-
provement rates and the stabilization rates of the
outcome indicators of each neurological disease
were obtained based on the difficulties in perform-
ing daily living activities for two years. Fourth, as a
result of the general linear model on the values of
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the effects for HRQOL caused by the variance of
the outcome indicators in two years, the aspects of
HRQOL caused by the variance of outcome indica-
tors differed by each indicator.

The outcome indicators consist of the sub-
indicators for five dimensions: 1) “ Anxiety about
disease and disability indicator” consists of items re-
lating to needs difficult to meet by current health-
care services and those relating to the difficulties
for the treatment and anxiety both accompanied by
the progress of the disease. These items are shown
to be unique problems for neurological disease patients
including intractable cases and their families®™ .
2) “Family care burden and strain indicator” in-
cludes family care burdens and relates to a scale
which has been developed in order to measure the
feeling of care burden of families. 3) “Motor dys-
function indicator” includes IADL impairment cen-
tered on moving ability. Neurological disease pa-
tients often have a motor nerve dysfunction in their
upper and lower limbs, which as a result causes the
problems in performing daily living activities. They
also have difficulties in going to a hospital when
they feel ill since they cannot freely use public
transportation. 4) “ Appearance of symptom indica-
tor” consists of the contents relating to the problems
of physical ADL and symptoms interfering with
comfort, that is, the items of this indicator are re-
lated to the appearance of physical symptoms,
which cause difficulties in maintaining basic living
activities. 5) “Interference in social network utiliza-
tion indicator” relates to the difficulties in receiving
healthcare service for home care. As the number of
patients with a neurological intractable disease is
small, the number of easily accessible specialized
hospitals is also small. Accordingly, the patients
have difficulty in receiving professional service
when they want to go to a local specialized hospital
due to worsening symptoms or when they want to
receive professional advice as to the care of the
symptom. The outcome indicators developed as
above include three types of outcome measures,
that is, end-result outcome, intermediate-result out-
come, and utilization outcome. Furthermore, it is
considered that these outcome indicators meet the
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content validity since they cover the difficult prob-
lems that need to be solved, which neurological pa-
tients and their families face in daily living.

In this study, the structural equation modeling
was used to verify the construct validity of the out-
come indicators due to the reasons described below.
An explanatory factor analysis has often been used
for the assessment of the validity of the construc-
tive concept. However, it has been shown that there
are many limits on the validity verification of the
constructive concept using explanatory factor
analysis. Explanatory factor analysis is a multivari-
ate analysis method, in which data are condensed
by explaining the correlations between many vari-
ables with the correlations between a few common
factors and the observed variables®. Characteristi-
cally, for explanatory factor analysis, a model as-
sumes that there are correlations between all fac-
tors but no correlation between common factors
and unique factors or between unique factors. Ac-
cordingly, although the explanatory factors are ef-
fective in explaining the structure establishing the
correlations between observed variables, it is desir-
able to apply covariance structural equation model-
ing for hypothesis verification.

On the other hand, the structural equation model-
ing has a large amount of freedom in constructing
the model. Although it is possible to construct any
model, however inappropriate, it can be rejected by
fit indices. As it is impossible to calculate all possible
models, it can never be made certain that the final
model of the outcome indicators applied in this
study is the most optimal. However, although the fi-
nal model applied to this study shows the possibility
of being an overall outcome indicator consisting of
five factors, it shows a good fit with the model. In
the final model applied, by a calculated residual ma-
trix being taken into consideration, three covari-
ances were specified between error variables. A
possible explanation for the fact is that an error co-
variance between the items (items No. 2 and 3) in-
cluded in “anxiety for diseases and disability indica-
tor” shows the possibility of a similar meaning of
wording, and that the existence of an error covari-
ance between the items (items No. 23, 3 and 6) con-
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sisting of “anxiety about disease and disability indi-
cator” and “interference in social network utilization
indicator” shows the possibility that there exists a
correlation between anxiety and social network re-
lating to the cure of neurological disease patients
which is not mentioned in the final model applied.
The observation of homogeneity in the final model
indicated the insufficient model fit for only the da-
taset of the cerebrovascular group. One possible ex-
planation for the fact is that the number of subjects
included in this dataset was less than what was re-
quired empirically for the computation of SEM. Al-
though it is furthermore necessary to sift and refine
the items of outcome indicators, and to test the
cross validity in a different population in the future,
judging from the high values of the fit indices and
the determination coefficients, we consider that the
validity of the developed outcome indicators is not
impaired.

The improvement rates of each outcome indica-
tor of home-care neurological patients for two years
were in the range of 26 to 40%, and the stabilization
rates were in the range of 54 to 70%. When consid-
ered according to disease group, it is clear that the
improvement rates of the “family care burden and
strain indicator” and the “interference in social net-
work utilization indicator” of the cerebrovascular
diseases group were lower than those of the demye-
linating and degenerative diseases group and the
peripheral nerve disorders and myopathy group.
One possible explanation of the above fact in the
case of cerebrovascular diseases with serious ADL
impairment is that the care burden weighs heavily
on the physical function and overall daily living ac-
tivities of the patients, and it reflects the actual situ-
ation that they cannot effectively utilize the service
of long-term care insurance. Accordingly, the im-
portance of mental health care, not only for the pa-
tients but also for family caregivers, should be
taken into consideration. It is shown that the as-
pects of HRQOL influenced by whether there were
improvements in outcome indicators over the
course of two years or not, differ by each indicator.
In particular, the “motor dysfunction indicator” and
the “anxiety about disease and disability indica-

tor” contributed to the lowering of many aspects of
HRQOL for home-care patients. Furthermore, the
patients’ own sense of inadequacy toward their so-
cial role was also a large factor in lowering HRQOL.
In order to improve patients’ HRQOL, health pro-
fessionals continuously involved in medical inter-
vention and care of the patients after they are dis-
charged from the hospital should not only pay at-
tention to their clinical condition, but also to dis-
cover and solve the diverse psychological and social
problems which patients are burdened with.

Compared to the progress of outcome assessment
for home care in the USY?, only a few outcome stud-
ies on the home care of home-care neurology pa-
tients in Japan have been conducted. However, as
the number of patients receiving home care is fur-
ther increasing, the progress of outcome assess-
ment studies is an imperative task from the view-
point of quality of care®. As the limits of this study,
it is necessary to further sift and refine the items of
the developed outcome indicators. Because these in-
dicators are assessment scales which use patient
perceptions, and proxy scales are used for the
measurements, it cannot be denied that measure-
ment by these outcome indicators lacks credibility
compared to the actual objectively measurable con-
dition of patients. However, patient perceptions and
perception of the proxies of patients with severe
chronic illness such neurological diseases have been
utilized more than ever to measure the quality of
healthcare”. From the above, the developed out-
come indicators are useful as an instrument to as-
sess the effectiveness of healthcare service for the
home-care neurology patients. For future study,
outcome indicators unique to each neurological dis-
ease should be developed and their availability veri-
fied.
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