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Abstract
Objectives: To introduce a health-related quality of life measure for home care and institutional long-
term care settings based on the Minimum Data Set (MDS) and the Health Utilities Index Mark 2 (HUI2).
Methods: Health attributes of Health Related Quality of Life (HRQOL) were identified, and suitable
constructs were determined. Items from the MDS were mapped to the HUI2. Scores for the Minimum
Data Set Health Status Index (MDS-HSI) were calculated using the HUI2 scoring function. Measurement
properties are examined and reported. HRQOL scores were compared across study populations and
to an external reference population. Random samples were drawn from long-term care clients in private
households (n = 377), supportive housing apartments (n = 80), two residential care facilities (n = 166),
and a chronic care hospital (n = 274) in Ontario, Canada. All sampled residents were assessed for
health-related items using the MDS.
Results: The MDS-HSI results provide preliminary evidence of good validity. Institutional populations
had lower overall HRQOL scores than community populations. Comparisons to existing Canadian na-
tional data support construct validity.
Conclusions: The MDS-HSI provides a summary outcome measure and an indicator of health status in
the six supporting attributes. Longitudinal research is required to assess the sensitivity of the measure to
changes over time. Further research is also required to establish the consistency between the preference
weights used in this application of the HUI2 and those that would be derived from a frail elderly population.

Keywords: Health-related quality of life, Outcomes, Long-term care, Minimum data set, Health utilities
index

Health-related quality of life (HRQOL) is considered an important outcome for geriatric care
(1;4;6;20;47). The development of HRQOL instruments is a major interest for clinical trials
and technology assessment (38;46). Including HRQOL assessment in clinical and health
services research is useful, because it can allow consistent comparison of residents with
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different health impairments. A standardized HRQOL measure can be used to discriminate
among respondents at a point in time, predict future outcomes, measure changes over time,
and to evaluate the appropriateness and effectiveness of individual and system outcomes and
the means by which these are achieved (32). At the same time, measuring summary HRQOL
for elderly individuals with chronic or long-term conditions is difficult, because patients
face different goals and outcomes depending on their physical health and psycho-social and
well-being status.

Health status assessment in the elderly traditionally uses scales that assess physical or
cognitive performance and few measures have been used to assess overall health-related
outcomes for this population. Summary HRQOL measures are typically developed and
tested in more general population groups. The present research applies knowledge that was
generated in the HRQOL field to research involving the elderly population.

HRQOL measurement has been defined as “the value assigned to duration of life as
modified by the impairments, functional states, perceptions, and social opportunities that
are influenced by disease, injury, treatment, or policy” (33). Existing HRQOL measures in-
clude attributes such as medical symptoms and side effects (3;11;25;42); functional ability
in activities such as mobility (3;11;25) and self-care (3;11;42) (e.g., toileting, eating); psy-
chological elements, including cognitive and emotional functioning (3;11;42); and sensory
abilities such as vision, hearing, and speech (25;42). An HRQOL measure should provide
both a single summary outcome measure and scores for several subscales that represent
health status in specific HRQOL attributes.

Despite the potential usefulness of HRQOL measurement, there are still relatively few
applications in the elderly population. An HRQOL measure for disabled elderly populations
who receive long-term care services would be helpful; a measure that could be available
for a wide variety of elderly populations would be particularly useful for evaluators and
clinical researchers. The purpose of this study is to introduce an HRQOL measure for use in
community and institutional long-term care settings. The measure introduced in this study
is derived by mapping items from the Minimum Data Set (MDS) series of instruments
into the Health Utilities Index Mark 2 (HUI2) to obtain an overall HRQOL score and six
attribute-specific summary scores of HRQOL.

The MDS is the most widespread health assessment instrument for geriatric settings
(23). It is used in over twenty countries, including mandated use in all United States’
nursing homes (44) and long-term care facilities in four Canadian provinces. Several parallel
instruments have been developed for, home care (MDS-HC), mental health (MDS-MH),
acute care (MDS-AC), and postacute care (MDS-PAC). The MDS-HC is being implemented
by nine U.S. states and six Canadian provinces. These instruments consist of a core set
of common assessment items and are supplemented by items that are particular to their
respective settings (e.g., the MDS-HC includes instrumental activities of daily living such as
meal preparation). Extensive evaluation has been done to provide evidence of the reliability
and validity of these instruments and their subscales (12;28;48). In particular, the Cognitive
Performance Scale (CPS) is computed from MDS variables to determine the cognitive
ability of residents on a scale that ranges from a score of 0 (cognitively intact) to a score
of 6 (severely impaired). The associated MDS items, including comatose, impaired daily
decision making, ability to make oneself understood, short-term memory, and dependent
eating, all have reliability Kappas greater than 0.9 (29). A hierarchical measure of self-
performance in activities of daily living (ADL) is based on MDS items for personal hygiene,
locomotion, eating, and toileting (30;48). Applications of the MDS instruments include care
planning (36), case-mix (13), quality improvement (21), and outcome measurement (22;23).
To date, a single summary measure of HRQOL has not been available for the MDS.

Development of an MDS-based HRQOL measure would facilitate program evaluation
and outcome studies for long-term care programs as well as clinical trials and technology
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assessment involving this population. An appropriate HRQOL measure should satisfy sev-
eral criteria. First, it should identify distinct attributes of HRQOL applicable to a frail
elderly population, including ADLs and cognition. Second, it should provide a score rep-
resenting health status in each health attribute, and a single summary score of HRQOL.
Third, the summary score should have interval-scale properties to facilitate powerful and
simpler analyses than would be possible with numerous ordinal or categorical outcomes.
Additionally, an index that integrates morbidity and mortality would allow quality-adjusted
life-expectancy values to be calculated. This may be particularly useful in the frail elderly
population where multiple chronic conditions and mortality are both substantial concerns
in evaluating outcomes.

CONCEPTUAL MODEL

A standard approach to developing an HRQOL measure begins by establishing a conceptual
framework of HRQOL and contributing attributes. Items to measure the conceptual model
are identified and scales are constructed from included item scores. Instead of developing
a new conceptual model, we examined existing HRQOL measures to identify an existing
model suitable for the elderly population. We evaluated existing measures with the goal of
ensuring that attributes most important for the elderly population (e.g., ADL, cognition)
were included. After selecting an existing measure, an algorithm was created that links
MDS health status items to the existing measure.

Five widely used generic HRQOL measures that have demonstrated reliability and
validity in several settings are the SF-36 (45), the EuroQol (EQ-5D) (11), the Quality of
Well Being (QWB) (25), the Sickness Impact Profile (SIP) (3), and the HUI2 (42). The
SF-36 includes profile scores for physical and mental health attributes but does not include
a self-care attribute. All SF-36 scores are measured with ordinal scale properties, and there
is no explicit relationship between the seven available profile scores and an overall health
status score. There are, however, summary physical and mental health scores. The EQ-
5D includes mobility, anxiety/depression, usual activities, pain, and self-care but does not
assess cognition or sensation attributes. The QWB includes mobility, physical activities,
social activities, and a symptom problem complex. The SIP only provides scores that reflect
morbidity and, therefore, cannot integrate mortality and morbidity. The HUI2 system was
adopted for our conceptual model because it provides a comprehensive summary of health
status and provides interval scale scores for six distinct attributes, including both pain and
self-care, which are particularly relevant for chronically ill elderly patients. The HUI2
scoring function is used to assign utility or preference scores associated with various health
states. The HUI2 scoring function has been used to provide provisional scores for the Ontario
Health Survey (5;43), the Statistics Canada 1991 General Social Survey (43), the Statistics
Canada 1994 and 1996 National Population and Health Survey (NPHS) (39). The HUI2
score function has also been used in a study of patient and proxy HRQOL for Alzheimer’s
patients (31). We compare the results from the present study with the aforementioned NPHS
results.

All summary interval-scale HRQOL scores are based on a weighted function of individ-
ual health status items. Whereas some HRQOL scales use statistical methods to develop the
required weights, others create a summated score by summing together scores from related
questionnaire items. This approach suggests an equal weight for all constituent HRQOL
attributes. In contrast, the HUI2 weights are based on expressed population preferences
among various possible health states. One concern is whether the existing HUI2 weights
are appropriate for use with the elderly population. The HUI2 preference scoring function
embodies the preferences of “person mean” from a representative sample. Some potential
problems may exist with this approach. It may be the case that the preferences of the general
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population do not fully match those of particular groups. Nonetheless, existing evidence
indicates that, although there is considerable heterogeneity in preference scores among in-
dividuals, little of the observed heterogeneity is systematically related to sociodemographic
characteristics such as age (7), gender (37), income (15), education, religion, or country of
residence (10;34). Although a few studies have detected some effects due to age or gender
(9;40), in general, there is little evidence of systematic effects (14;16;17). The evidence to
date suggests that at the “mean” level, preferences obtained from representative samples
generalize well (2;24). Furthermore, the weights from the HUI2 have been used in studies
of geriatric population outcomes (31;39;43).

This study presents the results of combining MDS health assessment information with
HUI2 weights to derive an HRQOL measure: the Minimum Data Set Health Status In-
dex (MDS-HSI) for community and institutional long-term care settings. The purpose of
this study is to present the development of the MDS-HSI and provide preliminary results
assessing the validity of the new measure.

METHODS

Minimum Data Set

This study uses the MDS for nursing homes v2.0 (MDS-NH) and the MDS for home care
(MDS-HC) assessment instruments to assess health status in long-term care. The MDS-HC
assesses over 200 functional, health status, social environment, and service items; 114 of
these are common to the MDS-NH. The MDS-NH is used for institutional settings and
includes detailed information about nursing activities, whereas the MDS-HC is used for
home care and supportive housing populations and includes detailed information about
informal care activities. The average weighted Kappa inter-rater reliability level for the
MDS-NH is 0.79, indicating excellent reliability (19). The reliability values for extra items
on the MDS-HC are similarly high, with the weighted Kappa averaging 0.70 (28). The
average reliability for items included in the present analysis is 0.83.

Sgadari et al. (41) showed that the MDS demonstrated high reliability in virtually all
attributes in a cross-national comparison involving eight countries. Studies have shown the
MDS CPS to be highly correlated with the Folstein Mini-Mental State Exam (MMSE), a
widely used screening tool for cognition (18). Similarly, the MDS ADL Hierarchy has been
validated against the Functional Independence Measure (FIM) (30). Like any instrument,
the MDS can yield poor quality data if not implemented appropriately or if used by untrained
personnel (see, for example, Crooks et al. study of continence ratings) (8). However, Phillips
and Morris (35) demonstrated that MDS data from administrative records generally yield
findings comparable to those with data obtained by trained research nurses. Therefore,
MDS instruments are suitable for clinical evaluations of health and functional ability in
older populations.

Health Utilities Index

The HUI2 multi-attribute health status classification system and associated preference
weights are used to facilitate the development of a single summary measure of HRQOL
using MDS data. The re-assessment of preferences associated with health states was beyond
the scope of the current study; therefore, the community HUI2 preference weights are used
here.

The MDS assessment data provide reliable measures of health states, which are then
matched to the HUI2 classification system. The latter originally included seven attributes to
define health states: sensation (vision, hearing, speech), mobility, emotion, cognition, self-
care, pain, and fertility. Analogous to other studies using the HUI2 in population surveys
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(39;43), we use six attributes in this study; the seventh attribute, fertility, was not assessed in
this study. For purposes of scoring, we have used the same approach as used in the Canadian
NPHS (our comparison population) by assigning level 1 (normal for their age) fertility for
all subjects. All individuals in the current study, hence, are presumed to have normal fertility
in so far as it affects their overall HRQOL. In contrast to survey questionnaires for developed
health indices (including HUI2), MDS assessments are not solely based on resident self-
reported health status. Assessment information is compiled by nurses who use all available
sources of information, including observed function and medical charts as well as resident
and family report. Relying solely on self-report information is problematic for the present
application, because it is not available for elderly individuals with dementia.

Two versions of the HUI are in common use: the Mark 2 system (HUI2) and the Mark
3 system (HUI3). Although there is overlap between several of the attributes of health status
in the two systems, each is a comprehensive stand-alone system in its own right. The HUI2
has been adopted in this study for several reasons. The HUI2 provides a direct assessment
of self-care, which is thought to be highly relevant in the context of long-term care. The
concepts of pain differ in the two systems. Although both assess the degree of severity, HUI2
considers the analgesic required for pain control, whereas HUI3 focuses on the degree of
disruption in normal activities. In the HUI2, emotion refers to worry and anxiety, whereas
the HUI3 focuses on happiness versus depression. The HUI2 groups vision, hearing, and
speech together; these are broken down into their constituent parts in the HUI3. We have
adopted the HUI2 for our study of long-term care settings because (1) it focuses on self-care,
(2) the HUI2 pain attribute considers pain in the context of treatment patterns; (3) worry and
anxiety are more readily observable (by MDS assessors) than the construct of happiness
versus depression. Nonetheless, future development of a HUI3 crosswalk may also be of
value.

Mapping

Several steps were used to map items from the MDS assessment to the HUI2 attribute
definitions. First, each of the six attributes was linked with all related items in the MDS-NH
and MDS-HC. Table 1 provides a list of health attributes in the MDS assessments and the
HUI2 classification system. Each category in the MDS consists of several questions/items.
Relevant items for each attribute were identified from the MDS and a mapping algorithm
was developed to associate levels on MDS items with the attribute definitions (levels)

Table 1. Attributes of Health: MDS and HUI2a

MDS-NH/home care HUI2

Cognitive patterns Cognition
Communication/hearing patterns/vision Sensation (vision, hearing, speech)
Mood and behavior patterns Emotion
Social functioning
Physical functioning Mobility, self-care
Continence
Disease diagnoses
Health conditions (including pain) Pain
Nutrition/hydration status
Dental status
Skin condition
Service utilization
Medications

Fertility

a MDS, Minimum Data Set; HUI2, Health Utilities Index Mark 2; NH, nursing home.
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in the HUI2 classification system. We used the MDS CPS (18) to map to the definitions
in the HUI2 cognition attribute, because it is a validated scale that already provides categories
that are consistent with the HUI2 definitions. Table 2 describes the mapping algorithm used
to map MDS items into HUI2 attribute definitions. The far right column of Table 2 also
provides the multi-attribute preference weights associated with each attribute level. The
scores are reproduced from Torrance et al. (42).

There are a few differences in items available from the MDS-NH and the MDS-HC
instruments used in the mapping to HUI2 definitions. A total of thirty-four items were se-
lected for the mapping algorithm. Of the items selected for the mapping, twenty-three were
identical on both instruments, eight assessed the same indicator but were based on slightly
different scales, two items appeared only on the MDS-HC, and three items appeared only on
the MDS-NH. Specifically, the use of equipment used for mobility is measured slightly dif-
ferently on the MDS- HC and the MDS-NH. On the MDS-HC, four separate items are used to
indicate what equipment is used (e.g., cane, walker, wheelchair), whereas the MDS-NH uses
two items to identify the most common equipment used. There is no anticipated impact from
these differences, because the mapping algorithm for HUI2 mobility attribute only requires
knowing whether any equipment is used. Even though a comatose measure contributes to
the CPS, it was not included in the MDS-HC. The expected rarity of finding comatose indi-
viduals in community dwellings justified its exclusion from this version of the MDS. There
is no anticipated impact from the comatose indicator not being present in the MDS-HC,
because the two highest levels of the CPS are considered equivalent to the highest level of
cognitive impairment in the HUI2. Only the MDS-NH includes items for the use of hearing
and vision aids (both MDS instruments include assessments of ability in the presence of aids
if used). We examined the potential impact of this missing data by assessing the number of
individuals assessed with the MDS-NH who showed no limitations but did use these aids.
The final difference relates to the measurement of pain. In this case, the MDS-HC provides a
complete assessment of relevant components (frequency, intensity, activity disruption, and
relief from medications), whereas the MDS-NH does not assess the latter two indicators in
relation to pain. The approach used by Torrance et al. (43) for mapping from the Ontario
Health Survey to HUI2 was used to compensate for the missing data. It was assumed that
individuals experiencing severe and daily pain experience disruption in their daily activities.
The presence of severe and daily pain, hence, is assigned to a level of 4.5 in the pain attribute
(5 levels). An interpolation between the utility scores for level 4 and level 5 (the highest pain
level) provides an approximation of the score for the mid-point. This strategy is justified
under the linearity of the single-attribute preference scoring function. In the application of
the mapping, sensitivity analysis was used to determine the impact of these approximations.

Scoring

Scores assigned to each health state depicted in the HUI2 embody the preferences of a
representative sample from the community. Preference scores for the HUI2 system were
obtained using a standard gamble (SG) methodology in a study carried out at McMaster
University. The SG approach is recommended as the most suitable approach for developing
health state utility scores (26;42). In the original study, the SG process was preceded by a
ranking of health conditions using a visual analog scale (42). A multiplicative multi-attribute
utility function based on SG scores is used in this study.

Health status, described in the HUI2 as six attribute-vectors, is valued using a multi-
plicative preference scoring function (based on Torrance et al.) (42) defined as:

HSIi =
(

α ∗
6∏

k = 1

wk(hi,k)

)
− β
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Table 2. MDS-HUI2 Multi-attribute Health Status Index Mapping

HUI2 level, description, and preference

Attribute MDS variable weighta

Sensation No vision, hearing, or communication difficulty 1. Able to see, hear, and speak normally for age 1.00

(vision, Minimal impairment (with or without aids) 2. Requires equipment to see or hear or speak 0.95

hearing, Highly impaired (with or without aids) 3. Sees, hears, or speaks with limitations, even with

equipment

0.86

speech)
Severely impaired (with or without aids) 4. Blind, deaf, or mute 0.61

Mobility Independent in locomotion 1. Able to walk, bend, lift, jump and run

normally for age

1.00

Supervision but no physical help from others & no

devices

2. Walks, bends, lifts, or jumps with some

limitations; no help required

0.97

No physical help & self-supporting devices (cane,

walker, self-wheel)

3. Requires mechanical equipment (such as

canes, crutches, braces or wheelchair) to walk or

get around independently

0.84

Physical help from others & use of devices 4. Requires the help of another person to

walk or get around and requires equipment

0.73

Total dependence on others 5. Unable to control or use arms and legs 0.58

Emotion No negative mood indication in last 30 days

(5 indicators)

1. Generally happy and free from worry 1.00

Up to two indications exhibited 1–5 days per week 2. Occasionally fretful, angry, irritable,

anxious, depressed, or suffering “night

terrors”

0.93

Any one daily or at least three exhibited 1 to

5 days per week

3. Often fretful, angry, irritable, anxious, or depressed 0.81

Two or three indicators exhibited daily 4. Almost always fretful, angry, irritable, anxious, or

depressed

0.70

Four or five indicators exhibited daily 5. Extremely fretful, angry, irritable, anxious, or

depressed usually requiring hospital or psychiatric

care

0.53

Cognition No problem with memory or decision-making 1. Learns and remembers normally for age 1.00

Memory problem or mild impairment in

decisionmaking

2. Learns and remembers more slowly than peers 0.95

Moderate impairment in decision-making 3. Learns and remembers very slowly 0.88

Severe impairment in decision-making 4. Unable to learn and remember 0.65

Self-care Independence in all these activities 1. Eats, bathes, dresses, and uses toilet normally

for age

1.00

Supervision by others but no assistance for any of

these activities

2. Eats, bathes, dresses, or uses the toilet

independently with difficulty

0.97

Limited assistance in any of

these activities

3. Requires equipment to eat, bathe, dress, or use the

toilet independently

0.91

Extensive assistance or total dependence in any of

these activities

4. Requires help of another person to eat, bathe, dress,

or use the toilet

0.80

Pain No pain 1. Free from pain and discomfort 1.00

Pain less than daily, not requiring prescribed

medications

2. Occasional pain. Discomfort relieved by

nonprescription drugs or self control without

activity disruption

0.97

Pain daily, not intense, disrupts activities, and

relieved by medication

3. Frequent pain. Discomfort relieved by oral

medicines with occasional disruption of normal

activities

0.85

Pain daily, intense, disrupts activities, and relieved

by medication

4. Frequent pain; frequent disruption of normal

activities. Discomfort requires prescription

narcotics for relief

0.64

Pain daily, intense, disrupts activities, and not

relieved by medication

5. Severe pain; pain not relieved by drugs and

constantly disrupts normal activities

0.38

a Source: Torrance et al. (42).
MDS, Minimum Data Set; HUI2, Health Utilities Index Mark 2.
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where: α and β are parameters providing the range for the index scores.

α = 1.06 and β = 0.06
wk(hi,k) = the preference weight or value associated with health state hi,k for

individual i on attribute k.

From the attributes and the HUI2 multi-attribute preference scores shown in Table 2,
the MDS-HSI is calculated for each health state. For example, an individual at the third
level of the sensation attribute (sees, hears, or speaks with limitations, even with equipment)
and full functionality for all other attributes would be assigned an HRQOL score of 0.85
(1.06 ∗ (0.86 ∗ 1 ∗ 1 ∗ 1 ∗ 1 ∗ 1))−0.06). The score derived as the MDS-HSI represents the
preference score of a particular health state. To justify the summation over individuals, we
assume that the same health states are of equal value to all individuals. Using these weights
and parameters results in perfect health having a score of 1.00, whereas dead is represented
by 0.0. The worst of all HUI2 health states has a negative preference score of -0.03 as it was
judged by respondents to be worse than dead. The standard error of the scoring function is
0.015 (0.06 including the model error) (42).

Validity

It should be recognized that establishing validity is an ongoing process involving the ac-
cumulation of evidence for different types of validity (27). In the present research, we
use several approaches to provide preliminary evidence for the validity of the MDS-HSI.
Adopting the HUI2 as the standard of HRQOL, we determined content or face validity by
the correspondence between MDS items and HUI2 definitions as depicted in Table 2. As-
sessment of criterion validity is more difficult because there is no existing “gold-standard”
for overall HRQOL or most of the health attribute scores. We examine the correspondence
of the MDS-HSI with existing instruments for two attributes where we do have validated
MDS-based gold-standard measures (CPS for cognition and ADL hierarchy for self-care).
In addition, we examine the correlation of MDS-HSI scores with summated scores from
MDS items associated with each health attribute. Summated scores were constructed by
adding together scores for all MDS items that were used in the mapping from MDS to HUI2.
These scores are not part of the original MDS instrument and are only created to provide
an additional comparison for the MDS-HSI scale. Summated scores are a convenient and
common approach to creating scales. Although summated scores do not provide interval-
scale scores, the correlation between MDS-HSI scores and the summated scores provides
evidence of validity in relation to a commonly used approach to scale construction.

We use two approaches to evaluate construct and convergent validity. First, we com-
pare the MDS-HSI single-attribute scores with summated scales based on the same health
attributes, and second, we use HUI2 scores for an external reference population (NPHS) to
examine the correspondence of MDS-HSI scores with those obtained for similar popula-
tions. Summated scores are calculated as the sum of items included in each health attribute
for the MDS-HSI mapping algorithm. Our approach provides useful comparison because
health outcome scales are commonly based on the summation of items. Finally, we examine
the construct and discriminant validity in reference to hypotheses about MDS-HSI scores
in several different health care settings.

Hypotheses

In this study, several a priori hypotheses about results arising from the MDS-HSI are
specified and evaluated to assess the validity of this instrument. A high level of correlation
between MDS-HSI attribute scores and gold-standard or summated scores will provide
evidence for construct and convergent validity. Hypotheses for patterns across settings are
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used to assess discriminant validity. First, we would expect that average MDS-HSI scores
would be highest among the independent community dwelling population and lowest for the
institutionalized population. Most individual attribute scores should follow a similar pattern.
We expect that problems with self-care, mobility, and cognition would be more apparent in
institutional elderly. On the other hand, because we are considering an identical age cohort
for all settings, we have no a priori hypotheses that impairments in sensation (vision, hearing,
speech) should differ notably across populations. Similarly, pain and emotion scores could
be lower (worse) for institutional residents because of greater health impairments or higher
(better) because of more intensive treatment.

Study Population

The health status of long-term care residents in four types of residential settings was assessed
using the MDS assessment instruments. The study participants included 80 residents in a
supportive housing setting (SH), 377 recipients of home care services in the community
(HC), 166 residents in two residential facilities (RF), and 274 patients in a chronic care
hospital (CCH). Hence, the total sample was 897 individuals from five organizations. All
residents were random samples of their respective settings with the exception of the chronic
care hospital patients. It is a legislated requirement for all chronic care hospital patients
in Ontario to be assessed using the MDS, so full census data are reported for this setting.
Data were missing for twenty-four of the home care clients, limiting this population to 353
residents. Although the samples may be considered to be representative of the participating
organizations, the five organizations cannot be expected to be fully representative of their
respective health care sectors. As data from state/provincial implementations of the MDS-
NH and MDS-HC become available to researchers, it will be possible to repeat these analyses
with sector-wide comparisons.

Care in each study setting includes personal assistance to residents in ADL function such
as bathing and dressing. Nursing services such as medication oversight are also common to
all settings. Home care services are delivered to individuals living in independent community
dwellings. Supportive housing is similarly an independent dwelling, not a health care facility,
and admission is determined in large part by residents’ willingness to pay. Supportive
housing residents have access to the same care as home care residents, but services are
typically provided by on-site staff. In contrast to the home care clients, not all residents in
supportive housing use or require health care. Admission to a residential facility is restricted
to persons requiring twenty- four-hour supervision. These facilities are required to have
nursing staff present twenty-four hours each day. Chronic care hospitals have larger budgets
for medical devices, higher staff to resident ratios, and are intended for more medically
complex care. The mean age and gender (percent female) for the four study populations
are as follows: supportive housing, 82.4 (74%); home care, 77.8 (78%); residential facility,
83.2 (75%); chronic care hospital, 74.6 (65%).

Comparisons of MDS-HSI scores from the study population are made to similar pop-
ulations from the 1994 Statistics Canada NPHS. Because these two measures are simi-
larly constructed and based on the HUI2 multi-attribute classification system, we use the
comparison to assess convergent validity (27).1 The Statistics Canada 1994 NPHS is a na-
tionally representative sample of residents in the community and residents in institutions
(n = 19,600). Results were calculated from NPHS data files for each of the two populations.
The NPHS data are available through the Statistics Canada Data Liberation Initiative.

The NPHS community populations could include residents from both community
(home care) and supportive housing settings, whereas the institutional population includes
both residential facility and chronic care hospital residents. Exact age is not available from
NPHS survey data but community and institutional populations, respectively, had 20% and
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69% eighty years of age and older. The respective gender compositions were 61% and 72%
female.

RESULTS

The resulting distributions for each attribute level in each of the four settings are pre-
sented in Table 3. Generally, the distributions across attributes show that residents of more
intensive care settings experience higher levels of impairment. The prevalence of full func-
tionality (level = 1) within any attribute typically declines as the care setting becomes more
intense.

Results for each population support the study hypotheses. Predominantly, the home care
study population experiences moderate levels of functional ability. Seventy-eight% of this
population can walk independently with the aid of assistive devices, but a quarter are fully
independent in performing the activities of daily living associated with the self-care attribute.
None of the HC clients are categorized in the highest level of cognitive impairment. Although
a third require the use of assistive devices for mobility, approximately 75% are able to care
for themselves. As expected, the residential facilities have a more dependent population

Table 3. Prevalence within Attributes

Supportive Resident Chronic NPHS NPHS
housing Home care facility hospital community institution

Attribute Level (n = 80) (n = 353) (n = 166) (n = 274) (n = 3002) (n = 1467)

Sensation 1 45% 47% 8% 27% 12% 13%
(vision, 2 39% 37% 33% 31% 74% 36%
hearing, 3 13% 11% 33% 22% 9% 44%
speech) 4 3% 5% 26% 20% 5% 7%

Mobility 1 65% 22% 15% 34% 84% 31%
2 0% 0% 4% 1% 3% 1%
3 35% 73% 44% 10% 9% 30%
4 0% 3% 10% 15% 4% 2%
5 0% 2% 28% 39% 0% 36%

Emotion 1 84% 53% 29% 45% 75% 28%
2 11% 35% 30% 24% 21% 38%
3 4% 10% 32% 19% 3% 30%
4 1% 2% 8% 12% 1% 0%
5 0% 0% 0% 0% 0% 4%

Cognition 1 84% 65% 21% 22% 62% 23%
2 10% 27% 22% 20% 3% 27%
3 6% 4% 23% 25% 22% 16%
4 0% 4% 34% 33% 13% 34%

Self-care 1 74% 26% 7% 4% 97% 80%
2 10% 12% 8% 5% 2% 2%
3 15% 49% 27% 19% 1% 0%
4 1% 13% 58% 72% 0% 18%

Pain 1 46% 30% 40% 45% 71% 66%
2 26% 20% 14% 9% 6% 7%
3 23% 21% 16% 15% 16% 14%
4 2% 23% n.a. n.a. a a

4.5 n.a. n.a. 30% 31% 7% 13%
5 4% 6% n.a. n.a. a a

a Levels 4 and 5 are mapped directly from the MDS-HC, while interpolation between the two was used for NPHS
and MDS-NH mapping algorithms (see text.)
NPHS, National Population and Health Survey; n.a., not applicable.
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than seen in community settings. A sharp difference in cognitive abilities is particularly
evident. Patients in the CCH had the lowest levels of ability in the self-care attribute, with
72% requiring regular physical assistance in performing these activities. More than half of
the patients in this facility had negative mood patterns. This observation is consistent with
other studies on the morbidity burden experienced by residents of institutional care.

NPHS results were calculated for survey respondents over the age of sixty-four, ensuring
the populations for all settings are part of the same cohort. Three quarters of the community
respondents indicated some limitations in the sensory attributes of hearing, vision, or speech,
whereas the institutional population distribution indicates low functional ability in most
attributes. Nearly all (97%) of the NPHS community sample is independent in dexterity and
using the algorithm used by Statistics Canada, they are classified as having no impairments
in self-care. The high prevalence of independence in self-care for the NPHS is attributable
to the use of HUI3 questionnaire items that assess hand and arm dexterity and the omission
of the direct measurement of self-care.

Table 4 presents the results of the MDS-HSI scores for each setting, by age group
and gender. On average, the institutional residents experience a lower mean score than the
community dwelling population. This represents a lower measured health-related qual-
ity of life, a result that supports the discriminant validity of the measure. Individuals
requiring care in a chronic hospital, nursing home, or residential facility would be ex-
pected to have, on average, a lower health status than the cohort residing in a community
settings.

NPHS scores reported in Table 4 represent scores that were derived from items on
the HUI3 survey instrument but use HUI2 preference weights (39). The general commu-
nity NPHS population displays a higher HRQOL than the two MDS community cohorts.

Table 4. MDS-HSI (Mean & CI): Study Population and NPHS Comparisona

Mean MDS-HSI (95% CI)

Age Supportive Resident Chronic NPHS NPHS
category housing Home care facility hospital community institution

Number 80 353 165 274 3002 1467

Age
65–69 0.92 0.58 0.36 0.38 0.81 0.58

(0.80, 1.04) (0.54, 0.62) (0.32, 0.40) (0.32, 0.44) (0.80, 0.83) (0.54, 0.63)
70–74 0.79 0.55 0.31 0.36 0.79 0.58

(0.65, 0.93) (0.49, 0.61) (0.13, 0.49) (0.28, 0.44) (0.78, 0.81) (0.54, 0.62)
75–79 0.80 0.59 0.31 0.36 0.77 0.56

(0.68, 0.92) (0.53, 0.65) (0.17, 0.45) (0.30, 0.42) (0.75, 0.79) (0.52, 0.59)
80–84 (80+)b 0.82 0.58 0.33 0.33 0.72 0.52

(0.76, 0.88) (0.54, 0.62) (0.23, 0.43) (0.27, 0.39) (0.70, 0.74) (0.50, 0.55)
85–89 0.77 0.54 0.29 0.27 b 0.52

(0.71, 0.83) (0.50, 0.58) (0.19, 0.39) (0.21, 0.33) (0.50, 0.54)
90+ 0.73 0.58 0.27 0.25 b 0.49

(0.63, 0.83) (0.52, 0.64) (0.19, 0.35) (0.17, 0.33) (0.47, 0.52)

Gender
Female 0.78 0.57 0.30 0.31 0.80 0.56

(0.74, 0.82) (0.55, 0.59) (0.26, 0.34) (0.27, 0.35) (0.79, 0.81) (0.53, 0.58)
Male 0.80 0.59 0.40 0.38 0.77 0.52

(0.72, 0.88) (0.55, 0.63) (0.34, 0.46) (0.34, 0.42) (0.76, 0.78) (0.51, 0.53)

a Data scored as 0.0 (dead) to 1.0 (full health). MDS-HSI, Minimum Data Set Health Status Index; NPHS, National
Population and Health Survey; CI, confidence interval.
b Highest age category for NPHS community respondents represents all individuals 80+ years old.
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Analogous to the study population, older NPHS cohorts generally experience a lower health
status. Nonetheless, age appears to have less impact than health problems on index results
(using residence setting as a proxy for health problems). The overall results for males are
consistently higher than those of females, but those gender differences are significant only
for the youngest cohorts when age is taken into account (data not shown).

MDS-HSI single-attribute scores were calculated using the HUI2 single-attribute
weights (42). These weights are similar to multi-attribute scores shown in Table 2 but
are independent of other attribute scores. For single-attribute scores, 0 (zero) represents the
lowest possible functioning and 1 represents full functionality. The correlation between the
MDS cognition (CPS) with the MDS-HSI single-attribute scores for cognition and between
the ADL hierarchy scale and self-care and mobility attribute scores are used to evaluate the
content and construct validity of these two MDS-HSI attributes. The intra-class correlation
coefficient (ICC) between the CPS and the cognition attribute scores is 0.94 and the ICC
for the MDS hierarchical ADL scale is 0.62 with the mobility attribute score and 0.57 with
the self-care attribute score. (All reported correlation statistics reported here are significant
using a p value of 0.01.) Because the MDS-HSI cognition domain is based on the CPS,
the high correlation is not surprising. The lower correlation for mobility and self-care is
attributable to differences in the items for each scale. Only the mobility attribute includes
the use of mechanical aids, only the self-care attribute includes bathing and dressing, and
self-performance in hygiene is included only in the ADL hierarchy.

Single-attribute scores were also compared with summated scores of the MDS items
associated with each attribute (scores for items associated with each attribute were added
together). The ICC for the overall MDS-HSI score and a summated score of all items
was 0.90. The ICC between single-attribute and attribute-specific summated scores were
emotion (0.89), mobility (0.83), cognition (0.92), self-care (0.92), pain (0.84), and sensation
(0.78). The high level of correlation in all these comparisons suggests substantial agreement
between the MDS- HSI attribute scores and summated scores of items associated with each
health attribute.

The mean summated scores and MDS-HSI scores associated with each attribute, in-
dependent of other attributes, for each setting are displayed in Figure 1. Bars in this figure
represent the mean single-attribute score on a continuous scale ranging from 0 (most im-
paired) to 1.0 (full functioning). The reported score is an average of individual scores
calculated by using the preference weight associated with each resident’s level of function-
ing. All attribute scores based on the MDS-HSI (for SH, HC, RF, and CCH settings) are
lower for institutional residents than those for community based populations. These results
are mirrored by the summated score results. Consistent with our hypotheses, mobility, self-
care, and cognition declines steadily with more intensive care settings. Supportive housing
residents show higher health status than home care recipients in all domains. Residential fa-
cility residents show higher scores than chronic care hospital residents in mobility, self-care
and pain outcomes, but slightly lower scores for sensation and emotion.

Limitations

This study has several important limitations. The small sample size limits the ability to
examine low prevalence groups, and the number and range of care settings could be broad-
ened. Comparisons across settings should be made with caution as there are only one or
two organizations included in each population. Comparisons to the NPHS survey should
also be made with caution. The NPHS community dwelling survey includes many elderly
individuals who would have few health problems, whereas individuals in the supportive
housing and home care study populations are known to have experienced some deterio-
ration in health. Although the latter two groups receive support in the form of health and
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Figure 1. Single-Attribute Minimum Data Set Health Status Index and summated scores.
HIS, Health Status Index; SH, supportive housing, HC, home care; RF, residential facility;
CCH, chronic care hospital.

personal care services, the data do indicate the extent and level of utilization of formal or
informal care by NPHS community respondents.

Because MDS items are not identical to HUI2 definitions, a further assessment of the
correspondence between MDS-HSI scores and HUI2 scores derived from the original HUI2
questionnaire is needed. More research is required to validate further the HUI2 for use with
frail elderly populations. No assessment has yet been made to ensure that long-term care
populations would give the same preference scores to the various health states summarized
in the HUI2. The assessment of preference weights for well, frail, and ill elderly individuals
is necessary to evaluate potential differences for these populations. Although the present
results are valid for group level analyses, individual level analyses would require preference
weights obtained from residents in the present study population. The ability of the MDS-HSI
to assess change over time requires additional research. The responsiveness or sensitivity
of the MDS-HSI to change is particularly important for outcome studies and clinical trials,
and this should be examined in a prospective longitudinal study. The feasibility of such
research is supported by our findings.

Comparing the results of the MDS mapping with the data obtained from the NPHS
requires caution. The scoring of health status assessments from the NPHS was facilitated
by means of a mapping to the HUI2 attribute definitions. Some of the indicators captured
by the NPHS are not identical to the HUI2 measures as included in the MDS-based map-
ping algorithm. We cannot determine the comparability of NPHS community residents with
home care and supportive housing residents because no information was available for NPHS
community respondents’ use of formal or informal care. The health institution data (NPHS-
HI) include residents of hospitals, nursing homes, and residential facilities for people with
disabilities. Despite these caveats, the general trends depicted by the national data are useful.
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Conclusions

The results reported here provide preliminary support for the validity of the MDS-HSI
as a suitable HRQOL measure for long-term care populations. The MDS-HSI supports
stated hypotheses and appears useful in identifying the absolute and relative health status
of individuals in each of the four long-term care settings.

The single-attribute MDS-HSI scores and summated scores provided qualitatively sim-
ilar results and displayed a high correlation, hence providing support for construct and
convergent validity. It is important to point out, however, that only the MDS-HSI scores
can be used to directly compare magnitudes in different domains. This use is because the
summated scores do not account for potential differences in the importance or weight that
should be attributed to different levels of functioning nor do they provide a means for com-
paring the importance or weight that should be attributed to different levels of functioning
for different health attributes.

The MDS-HSI scores were higher in the community settings than in the institutional
settings, providing support for the discriminant validity of the measure. Problems with
self-care, mobility, and cognition were all more apparent in the institutionalized elderly.
Although not explicitly identified in our hypotheses, sensation was also more impaired
in the institutional population. Emotion and pain could not be used to clearly distinguish
between institutional and community dwelling populations.

DISCUSSION

HRQOL has gained popularity as the methodology for its measurement has become in-
creasingly sophisticated and robust. Health researchers have carried out numerous studies
to extract and define dimensions that contribute to HRQOL. The HUI2 is one existing
measure for which there is extensive evidence of reliability and validity. The MDS-HSI
summarizes the six attributes of HRQOL that are included in the HUI2. These attributes are
particularly relevant for the elderly population. A single summary score does not fully cap-
ture subtle differences in individual experience, but it does provide a valid and convenient
measure of the general outcomes of client care.

Although the MDS-HSI results provided support for our hypotheses, a few findings
were not anticipated. Supportive housing residents score higher on overall and single-
attribute scores than home care residents. This finding suggests that the former residents
have higher functional status, despite dwelling in facilities that specifically offer personal
care services. These results are reasonable, however, because not all supportive housing
residents receive health care services. Additionally, there is potential for an unobserved
income effect. Selection into supportive housing by wealthier residents who can afford to
live in this setting may occur, whereas the community population may represent a broader
spectrum of income. We can only speculate whether supportive housing residents are more
stable and have better access to care that can prevent functional decline.

Although self-care impairment is more severe in the facility settings, some caution must
be exercised in interpreting this result. It is often a legal requirement for institutional staff
to assist residents in preparing for a bath, an item that is included in the self-care attribute
definition (see Table 2). The notably higher levels of mobility impairment are not subject
to the latter bias.

Ongoing evaluation efforts in long-term care would benefit from an overall HRQOL
measure. Clinical trials have begun recently to incorporate aspects of health-related quality
of life as outcome indicators. Both clinical trials and evaluations are used to inform decisions
about care, interventions, new technologies, resource allocation, and health policy. These
decisions need to be based on reliable and valid evidence. In comparative evaluations, the
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HRQOL measure can be used as a single summary score, representing several outcomes in
a common form. Hence, HRQOL can help in determining whether interventions are truly
effective.

An additional feature measures like the HUI2 is the ability to use the scores to integrate
mortality and morbidity in quality-adjusted life-years (QALYs) or health-adjusted life ex-
pectancy (HALE). The MDS-HSI can be combined with life expectancy tables to provide
the former measures. These types of measures, although still providing only cursory indica-
tors of population health, are an improvement over the current standard of life expectancy
alone.

POLICY IMPLICATIONS

The HRQOL indicator derived from MDS items provides several opportunities for use by
health service providers, payers, clients, and researchers. Long-term care is expected to be
among the most rapidly growing components of health care in North America and other
parts of the world. Researchers have long argued for the implementation of a common ap-
proach to health status assessment across settings. The widespread use of the MDS offers an
important opportunity to develop the capacity for national and international comparisons of
patient health status and outcomes. The availability of adequate common information is im-
portant for care planning, case- mix funding, health status outcomes, quality improvement,
and future system-wide planning. The MDS-HSI may provide a useful summary measure
that goes beyond traditional indicators (e.g., mortality), for evaluating global outcomes
of interventions in community and institutional settings. The primary benefit of linking
this HRQOL measure to the MDS is that it will be available for large populations (due to
mandated use) with no need for additional data collection.

It is increasingly important to assess the success of long-term care in maintaining
or even improving health and quality of life. This assessment requires broad individual
and system outcomes as part of the evaluation criteria. These must be largely independent
of care setting characteristics. The MDS-HSI offers an opportunity to assess the status
of clinical, facility, and system outcomes in long-term care. The algorithm and scaling
weights for the MDS-HSI are available for use in research and evaluation purposes. Future
experimentation with this instrument will help to improve the assessment of HRQOL in the
frail elderly population.

NOTE
1The NPHS includes questions based on the HUI3 system. HUI3 consists of eight attributes:

vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain. For Statistics Canada,
Torrance et al. [43] mapped HUI3 responses into the HUI2 system to provide provisional preference
scores, using an algorithm much like the one developed here for MDS assessment information. Derived
health preference scores, obtained using data on health status from the 1994 NPHS for community
[n = 3,002] and institutional [n = 1,467] residents sixty-five years of age and older, are used here as a
comparison population. The overwhelming majority of responses for the NPHS community sample
are based on self-assessment. Proxy respondents were often used in the NPHS institutional sample.
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