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The Relationship of 60 Disease Diagnoses and 15
Conditions to Preference-Based Health-Related Quality of
Life in Ontario Hospital-Based Long-Term Care Residents

Jonathan M. C. Lam, MSc,* and Walter P. Wodchis, PhD*†‡

Background: Population-based diagnosis- and condition-specific
health-related quality of life (HRQoL) scores are required for deci-
sion-making and research purposes. These HRQoL scores do not
exist for hospital-based long-term care (LTC) residents.
Objective: To estimate the impact of 60 diseases and 15 conditions
on caregiver-assessed preference-based HRQoL.
Methods: Residents in hospital-based LTC facilities in Ontario,
Canada were identified from administrative databases containing
resident minimum data set (MDS) assessments completed between
August 1st, 2003 and March 31st, 2008. A preference-based HRQoL
measure, the MDS Health-Status Index (MDS-HSI) score, was
calculated for 66,193 residents. Average MDS-HSI scores and
multivariate linear regression models were used to estimate the
impact of the diagnoses and conditions, respectively.
Results: After adjusting for age, sex, and other diagnoses, aphasia
exhibited the largest negative relationship to the MDS-HSI
(�0.085), followed by cancer (�0.072) and Alzheimer disease
(�0.062). Cancer was also the second most prevalent diagnosis
(27.6%). Lack of balance was a common condition (87.3%) and it
had the greatest negative relationship to MDS-HSI scores among the
15 conditions (�0.099). The diagnoses and conditions regression
models had R2 values of 0.12 and 0.34, respectively, suggesting that
clinical conditions provided better explanatory variables for the
MDS-HSI than diagnoses.
Conclusions: The findings suggest that diseases affect prefer-
ence-based HRQoL differently in a hospital-based LTC popula-
tion compared with previous studies in the general population.
The population-based MDS-HSI scores from this study can be
used as reference values in cost-effectiveness analyses for hos-
pital-based LTC populations.
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Preference-based generic health-related quality-of-life
(HRQoL) measures encapsulate multiple dimensions of

health (eg, pain, cognition, sensation) into 1 single measure.
This makes HRQoL an important outcome as it allows for
direct comparisons across different diagnoses and conditions
that may have health impacts on different dimensions of
health. A number of studies have examined the impact of
various diagnoses and conditions on HRQoL in community-
dwelling individuals.1–7 Average HRQoL values from these
studies serve as reference values for cost-effectiveness anal-
yses of interventions or programs aimed at populations with
specific diagnoses. This information can also be used to aide
decision and policy makers in selecting the best targets for
intervention. While average HRQoL scores for the general
population are essential, these scores do not apply to popu-
lations residing in various health care institutions. Individuals
residing in hospital-based long-term care (LTC) facilities are
more medically complex and on average, tend have lower
HRQoL scores than community dwelling populations.8 Diag-
nosis- and condition-specific HRQoL scores are required for
decision-making and research purposes and currently, these
HRQoL scores do not exist for this population.

While residents themselves are one source for HRQoL
ratings, many LTC residents are not capable of responding to
common (self-reported) HRQoL assessment tools. Therefore
HRQoL scores based on widely available clinical assessment
data are particularly useful source of information.8 The min-
imum data set (MDS) resident assessment instrument is used
in over 20 countries (including mandated use in nearly all US
nursing homes and several Canadian provinces) and is the
most common assessment tool in nursing homes.9 The pur-
pose of this instrument is to gather clinical information to
improve planning and care for residents. By mapping items in
the MDS onto the Health Utilities Index Mark 2 (HUI2)
classification system, the MDS Health-Status Index (MDS-
HSI) score was developed to obtain an indirect multiattribute
measure of preference-based HRQoL.8

The objective of this study is to quantify the relation-
ship between diagnoses and conditions and MDS-HSI scores
among hospital-based LTC residents in the province of On-
tario. Unadjusted MDS-HSI scores are reported for different
demographic and clinical groups. We also report unadjusted
diagnosis-specific and condition-specific MDS-HSI scores
and fully adjusted scores including all diagnoses and condi-
tions, respectively.
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METHODS

Setting
In Ontario, Canada, residents in hospital-based LTC

(called Complex Continuing Care or CCC) are similar to
skilled nursing facility residents in the United States. These
LTC programs provide care to residents of all ages with
long-term illnesses or disabilities that require “skilled, tech-
nology-based care not available at home or in long-term care
homes.”10 Similar to other LTC settings, the most prevalent
diagnoses among CCC residents include neurologic diseases/
conditions, cerebrovascular accidents, cancer, hypertension,
diabetes, and depression.11 The relationship between these
diseases and preference-based HRQoL in the hospital-based
LTC population are currently unknown.

Data and Population
Population-based health care administrative databases

in Ontario, Canada were used in this study. All individuals
(n � 67,358) who resided in hospital-based LTC and were
assessed with the MDS between August 1st 2003 and March
31st 2008 were included in this study. Encrypted resident
identifiers in the MDS administrative database were linked
with the Registered Persons Database, an administrative da-
tabase with resident demographic information, to obtain more
accurate resident age data. There are 2 types of MDS assess-
ments: full and an abbreviated quarterly assessment. In On-
tario, full assessments are required within 14 days of admis-
sion (for all stays over 14 days), upon significant change in
resident health status, and annually. Residents without at least
1 full MDS assessment (n � 1115), with missing age (n �
39) and with missing sex (n � 11) were excluded.

After applying the exclusion criteria, 66,193 residents
remained. From this cohort, 1 assessment per resident was
randomly selected for analysis. Though all items required for
MDS-HSI scores and most other functional and clinical
measures are available for all assessment types, 29 of 60
diagnoses only appear on full assessments. Therefore, before
randomly selecting 1 assessment per resident, diagnostic
information for the 29 chronic diagnoses not recorded on
quarterly assessments was imputed based on recorded diag-
noses on the most recent prior full assessment. This provided
complete diagnostic information for analysis. Accordingly,
quarterly assessments without any prior full assessment were
ineligible for random selection. This method of data imputa-
tion was appropriate since most diagnoses not recorded on the
quarterly assessments (eg, hypertension, osteoporosis, Par-
kinson disease, cancer) would continue to have a relationship
to the resident’s care and health status. Random selection
provided a more representative sample compared with only
full assessments because full assessments were primarily
admission assessments. Nonetheless most data (86.9% of
assessments) represented full admission assessments.

MDS-HSI
The study outcome was the MDS-HSI, a preference-

based HRQoL measure, derived by mapping all relevant
MDS elements to each of 6 health attributes in the HUI2
classification system, and then assigning scores using the

published HUI2 community preference weights.8 The MDS-
HSI summarizes functional status in sensation (vision, hear-
ing, speech), mobility, self-care, cognition, emotion, and
pain. For example, for the self-care attribute, MDS measures
of self-performance in bathing, dressing, eating, and toileting
are combined to match the HUI2 description. Community
preference weights are then applied to create a single sum-
mary score. Evidence supporting content, criterion and dis-
criminant validity of the MDS-HSI has been provided previ-
ously.8,12 Two early studies by the authors of the MDS
showed high interrater reliability for many elements of the
MDS and an average of 0.83 among the elements used to
calculate the MDS-HSI.13,14 Like HUI2 scores, MDS-HSI
scores range from �0.02 to 1, where 0 represents dead and 1
represents perfect health; a difference of 0.03 indicates a
clinically important difference.15,16

Diagnoses and Conditions
This study measured diagnoses based on information

categorized as active noninfectious disease and infectious
disease diagnoses recorded in the check-box sections of the
MDS (sections I1 and I2, respectively). All 47 noninfectious
disease and 13 infectious disease diagnoses in the MDS were
selected for analysis. We also examined the relationship
between preference-based HRQoL and commonly studied
clinical conditions including any indications of delirium,
imbalance, bowel incontinence, bladder incontinence, occur-
rence of any falls/fractures within the past 180 days, the
presence of ulcers �stage 2, and components of the MDS-
Changes in Health, End-stage disease, and Symptoms and
Signs (CHESS) score. CHESS has been shown to predict
mortality and measure instability in clinical conditions in
institutionalized individuals.17 The conditions in CHESS in-
clude decline in cognitive status, decline in activities of daily
living (ADL) function, dehydration, edema, shortness of
breath, vomiting, end-stage disease, leaves 25% or more food
uneaten at most meals, and weight loss. Conditions and items
selected did not include items used to calculate the MDS-HSI
ensuring minimal tautology in analyses. Finally, the follow-
ing demographic and clinical information was obtained from
the MDS: age, sex, length of stay (LOS), cognition (measured
by the Cognitive Performance Scale, �CPS�),18 and activities
of daily living (measured by the ADL hierarchy).19,20

Statistical Analyses
MDS-HSI scores were compared across demographic

(age and sex) and clinical (LOS, ADL, CPS, CHESS, number
of diagnoses, and number of conditions) factors using 1-way
analysis of variance for all multiple comparisons (a t test was
used for sex). Prevalence of diagnoses and conditions were
calculated and t-tests were used to test statistical differences
of MDS-HSI scores between residents with or without the
diagnosis/condition.

The relationship between different disease diagnoses
and conditions to the MDS-HSI was analyzed using 2 mul-
tivariate linear regression models to separately examine 60
diagnoses and 15 conditions with MDS-HSI as the outcome.
Separate models were estimated to measure the relationship
of conditions to the MDS-HSI, irrespective of the underlying
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diagnosis and, similarly to examine diagnoses irrespective of
associated conditions. Both models adjusted for age and sex.
Multicollinearity was examined using variance inflation fac-
tors (VIF), where a VIF �10 indicated multicollinearity. The
model assumption of heteroscadicity was examined using
scatter plots of predicted MDS-HSI scores and residuals.
Finally, sensitivity of the results to different sample strategies
was examined. SAS for Unix, version 9.1 (SAS Institute,
Cary, NC) was used for all analyses and statistical signifi-
cance was defined at P � 0.05 for all analyses.

RESULTS

Demographic and Clinical Characteristics
Table 1 outlines the average MDS-HSI scores of

66,193 residents in the cohort across different demographic
and clinical groups. The average age of the cohort was 76.8
years old, 57.7% were females and the mean MDS-HSI score
was 0.289. While males, on average, had a higher MDS-HSI
score than females (0.293 vs. 0.286) and older residents had
lower scores than younger residents, the differences were less
than 0.03 (below the threshold of clinical importance).

As expected, average MDS-HSI scores were reflective
of important clinical outcomes as measured by several scales.
Notably, residents totally dependent in ADL (ADL hierarchy
level: 5–6) had an average MDS-HSI score of 0.199 while
the average MDS-HSI score for residents needing minimal
assistance (level: 0–1) was 0.494. Residents with higher
CHESS scores and CPS scores also had lower MDS-HSI
scores. In general, residents with longer LOS had lower
MDS-HSI scores. For example, residents with LOS of �366
days had significantly lower average MDS-HSI scores com-
pared with newly admitted residents (0.221 vs. 0.295). A
majority of residents (64.9%) were not diagnosed with any
infectious disease, and those with �2 infectious diseases had
a significantly lower average MDS-HSI score than those with
zero (0.302 vs. 0.237). Residents were diagnosed with a mean
of 4.7 concurrent noninfectious diseases. The average MDS-
HSI score was highest for those with no noninfectious disease
diagnosis (0.425), lowest for those with �6 diagnoses
(0.259), and was similar among residents with between 1 to
5 comorbid diagnoses (range: 0.293–0.309).

Diagnoses and MDS-HSI
Table 2 reports the prevalence, average MDS-HSI

scores and difference in MDS-HSI scores for all 60 diag-
noses. In comparing average MDS-HSI scores of those with
a diagnosis versus those without, a total of 51 diagnoses were
statistically significant. However, only 22 had a clinically
important difference (greater than 0.03), including 9 infec-
tious diseases. Many of the diagnoses associated with the
lowest MDS-HSI scores were neurologic diseases, including
aphasia, quadriplegia, Huntington’s chorea, Alzheimer’s and
traumatic brain injury. Of the top 10 most prevalent diag-
noses, a diagnosis of cancer (�0.052), depression (�0.032)
and dementia, excluding Alzheimer disease (�0.056) had the
largest negative relationship to average MDS-HSI scores.
Residents with aphasia had the largest difference compared
with residents without aphasia in MDS-HSI score (�0.104).

TABLE 1. Minimum Data Set Health-Status Index (MDS-
HSI) Across Different Demographic and Clinical Groups of
Complex Continuing Care Residents in Ontario

Variable N %
Average

MDS-HSI*

Overall 66,193 100% 0.289

Sex

Male 27,985 42.3% 0.293

Female 38,208 57.7% 0.286

Age

�65 10,829 16.4% 0.299

66–74 10,980 16.6% 0.293

75–84 25,348 38.3% 0.291

�85 19,036 28.8% 0.279

Length of stay

0–30 55,739 84.2% 0.295

31–90 668 1.0% 0.258

91–180 4404 6.7% 0.287

181–365 2034 3.1% 0.260

�366 3348 5.1% 0.221

Activities of daily living (ADL)
assistance†

Minimal 8319 12.6% 0.494

Extensive 26,222 39.6% 0.333

Total 31,652 47.8% 0.199

Cognitive impairment‡

None-minimal 27,067 40.9% 0.363

Mild-moderate 27,490 41.5% 0.280

Severe or greater 11,636 17.6% 0.140

Health instability§

None-low 25,568 38.6% 0.350

Moderate 26,538 40.1% 0.281

High 14,087 21.3% 0.193

No. infectious disease

0 42,950 64.9% 0.302

1 17,722 26.8% 0.275

�2 5521 8.3% 0.237

No. noninfectious disease

0 942 1.4% 0.425

1 5319 8.0% 0.306

2–3 18,258 27.6% 0.309

4–5 19,763 29.9% 0.293

�6 21,911 33.1% 0.259

No. conditions

0 924 1.4% 0.607

1 2689 4.1% 0.479

2–3 13,487 20.4% 0.385

4–5 18,779 28.4% 0.298

�6 30,314 45.8% 0.215

*Differences in MDS-HSI were evaluated using one-way ANOVA for variables
with 3 or more categories, and t test for variables with 2 categories. All ANOVA and
t test were significant a P � 0.0001. In addition most pair wise comparisons among
multiple categories were also significant.

†Minimal ADL assistance is level 0 to 1, extensive is level 2 to 4, and total is level
5 to 6 on the ADL hierarchy scale.

‡None-minimal cognitive impairment is level 0 to 1, mild-moderate is level 2 to 4,
and severe or greater is level 5 to 6 on the Cognitive Performance Scale.

§None-low health instability is level 0 to 1, moderate is level 2 to 3, and high is level
4 to 5 on the changes in health, end-stage disease and symptoms and signs.
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TABLE 2. Impact of 60 Diagnoses on Minimum Data Set Health-Status Index (MDS-HSI) in Complex Continuing Care
Residents in Ontario (N � 66,193)

Diagnosis
Patients With
Diagnosis N

Patients With
Diagnosis %

Bivariate Analysis*

Adjusted Multiple
Linear Regression†

Coefficient of Diagnosis
on MDS-HSI Score

Mean MDS-HSI Score

Patients Without
Diagnosis

Patients With
Diagnosis

Difference (Without
Diagnosis–With

Diagnosis)

Aphasia‡§ 4789 7.2% 0.297 0.193 �0.104 �0.085
Cancer‡§ 18,261 27.6% 0.303 0.252 �0.052 �0.072
Alzheimer disease‡§ 4094 6.2% 0.293 0.233 �0.060 �0.062
Huntington chorea‡§ 134 0.2% 0.289 0.214 �0.076 �0.058
Dementia not Alzheimer disease‡§ 12,452 18.8% 0.300 0.244 �0.056 �0.051
Quadriplegia‡§ 1082 1.6% 0.290 0.219 �0.072 �0.043
Cerebral palsy‡§ 339 0.5% 0.289 0.252 �0.037 �0.043
Amyotrophic lateral sclerosis‡§ 253 0.4% 0.289 0.253 �0.036 �0.041
Conjunctivitis‡§ 374 0.6% 0.290 0.222 �0.067 �0.037
Wound infection‡§ 3749 5.7% 0.292 0.250 �0.041 �0.035
Traumatic brain injury‡§ 1034 1.6% 0.290 0.247 �0.043 �0.030
Antibiotic resist infection‡§ 3670 5.5% 0.292 0.248 �0.044 �0.027
Urinary tract infection‡§ 11,218 16.9% 0.295 0.261 �0.034 �0.024
Pathological bone fracture‡§ 1706 2.6% 0.290 0.265 �0.025 �0.024
Clostridium difficile‡§ 1512 2.3% 0.290 0.259 �0.031 �0.023
Respiratory infection‡§ 2176 3.3% 0.291 0.237 �0.054 �0.023
Anxiety disorder‡§ 5068 7.7% 0.292 0.250 �0.042 �0.022
Seizure disorder‡§ 3393 5.1% 0.291 0.252 �0.039 �0.022
Pneumonia‡§ 4960 7.5% 0.292 0.250 �0.041 �0.021
Depression‡§ 14,182 21.4% 0.296 0.264 �0.032 �0.020
Cerebrovascular accident‡§ 14,040 21.2% 0.295 0.269 �0.025 �0.019
Parkinson disease‡§ 2803 4.2% 0.290 0.268 �0.022 �0.018
Septicemia‡§ 839 1.3% 0.290 0.257 �0.033 �0.018
Hip fracture‡§ 7962 12.0% 0.290 0.283 �0.007 �0.018
Macular degeneration‡§ 1834 2.8% 0.290 0.262 �0.028 �0.017
Hemiplegia hemiparesis‡§ 6225 9.4% 0.293 0.256 �0.036 �0.015
Renal failure‡§ 7203 10.9% 0.291 0.278 �0.013 �0.015
Multiple sclerosis§ 911 1.4% 0.289 0.291 0.002 �0.013
Peripheral vascular disease‡§ 5222 7.9% 0.290 0.276 �0.015 �0.012
Liver disease‡§ 2205 3.3% 0.290 0.274 �0.016 �0.012
Arthritis‡§ 16,777 25.3% 0.293 0.278 �0.015 �0.011
Viral hepatitis 384 0.6% 0.289 0.286 �0.004 �0.011
Deep vein thrombosis‡§ 1816 2.7% 0.290 0.263 �0.027 �0.011
Cellulitis‡ 1331 2.0% 0.289 0.280 �0.009 �0.008
Allergies‡§ 17,549 26.5% 0.292 0.280 �0.012 �0.006
Gastrointestinal disease‡§ 9415 14.2% 0.293 0.269 �0.024 �0.006
Anemia‡§ 12,821 19.4% 0.293 0.271 �0.022 �0.006
Paraplegia‡ 1015 1.5% 0.289 0.269 �0.020 �0.005
Glaucoma‡ 2653 4.0% 0.290 0.278 �0.011 �0.004
Diabetic retinopathy 700 1.1% 0.289 0.282 �0.007 �0.004
Congested heart failure§ 9283 14.0% 0.289 0.289 0.000 �0.004
Osteoporosis‡ 9347 14.1% 0.290 0.283 �0.007 �0.003
Cardiac dysrhythmias‡ 9659 14.6% 0.290 0.282 �0.008 �0.001
Hypotension‡ 1705 2.6% 0.290 0.277 �0.013 �0.001
Diabetes mellitus‡ 17,154 25.9% 0.288 0.293 0.006 0.000
Missing limb‡ 1591 2.4% 0.289 0.304 0.015 0.000
Arteriosclerotic heart disease‡ 8748 13.2% 0.291 0.279 �0.011 0.001
Hypothyroidism‡ 7264 11.0% 0.290 0.284 �0.005 0.002
Emphysema‡ 10,802 16.3% 0.289 0.292 0.004 0.002

(Continued)
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Though few in number, residents with HIV had higher aver-
age MDS-HSI scores than residents without HIV.

After adjusting for sex, age, and other diagnoses, 43
diagnoses remained statistically significant. Aphasia and can-
cer had the largest measured relationship to MDS-HSI scores.
The adjusted coefficient for aphasia was �0.085 and for
cancer was �0.072. Other neurologic diseases were also
strongly associated with MDS-HSI scores. Specifically, Alz-
heimer disease and non-Alzhiemer’s dementia were associ-
ated with decrements of 0.062 and 0.051 in MDS-HSI scores,
respectively. While statistically significant, many diagnoses
had little relationship to the MDS-HSI. Diagnoses of diseases
such as cellulitis, allergies, gastrointestinal disease, and con-
gestive heart failure were associated with differences of less
than 0.01 in MDS-HSI scores. Even after adjustment, HIV
infection was associated with higher MDS-HSI as was the
diagnosis of sexually transmitted diseases. The R2 for the
diagnoses model was 0.12.

Conditions and MDS-HSI
Table 3 outlines the prevalence of clinical conditions

and the respective relationship to MDS-HSI scores. Average
MDS-HSI scores of residents with any of the 15 conditions
were significantly lower than those without. Moreover, with
the exception of recent fall or fracture, all conditions were
associated with clinically important decrements in MDS-HSI
scores. The most common condition was lack of balance with
a prevalence of 87.3% and residents with this condition had
a MDS-HSI score that was 0.161 lower than residents without
this condition. Residents with delirium, bowel incontinence,
dehydration, cognitive decline, and end-stage disease also
had MDS-HSI scores which were at least 0.100 lower than
residents without the respective conditions.

After multivariate adjustment for patient age, sex and
other conditions, lack of balance (�0.099) and delirium

(�0.077) remained as the 2 conditions with the largest
negative measured difference on the MDS-HSI. For this
model, the R2 was 0.34. Residents with weight loss, on
average, had a lower MDS-HSI than residents without
(�0.061), but in the fully adjusted model, weight loss was
only associated with a decrement of 0.006 in MDS-HSI score.
Other conditions that had clinically important difference on
the MDS-HSI included: bowel incontinence (�0.062), end-
stage disease (�0.036), stage 2 ulcer or higher (�0.030), and
leaving meals uneaten (�0.030).

Virtually all significant diagnoses and conditions from
bivariate and multiple regression analyses had P � 0.01. Five
diagnoses/conditions (other cardiovascular disease, cataracts,
emphysema, transient ischemic attack, and cellulitis) had
P-values between 0.01 and 0.05 in bivariate analyses and 5
(HIV, multiple sclerosis, transient ischemic attack, cataracts,
and congestive heart failure) in multiple regression analyses.

Sensitivity Analyses
Multicollinearity was examined for the final models

and no coefficient had an associated VIF greater than 10.
With a sample drawn exclusively from full assessment and in
a sample drawn only from admission assessment data we
found no substantive difference in the measured relationship
between diagnoses/conditions and the MDS-HSI. Similarly,
diagnoses and conditions had analogous measured differ-
ences in MDS-HSI scores for males and females in sex-
specific analyses with estimates most commonly less than
0.01 apart. Scatter plots of residual and predicted MDS-HSI
scores demonstrated that the model violated the statistical
assumption of constant variance. To remedy this, we gener-
ated models by taking the logarithm of MDS-HSI as the
outcome. The scatter plots of these models were satisfactory
and we compared results based on the original scale and
transformed data; no substantive magnitude or significance

TABLE 2. (Continued)

Diagnosis
Patients With
Diagnosis N

Patients With
Diagnosis %

Bivariate Analysis*

Adjusted Multiple
Linear Regression†

Coefficient of Diagnosis
on MDS-HSI Score

Mean MDS-HSI Score

Patients Without
Diagnosis

Patients With
Diagnosis

Difference (Without
Diagnosis–With

Diagnosis)

Tuberculosis 50 0.1% 0.289 0.270 �0.019 0.003

Asthma 2513 3.8% 0.289 0.294 0.005 0.005

Manic depressive 817 1.2% 0.289 0.297 0.008 0.005

Cataracts‡§ 4339 6.6% 0.290 0.284 �0.006 0.005

Hyperthyroidism 743 1.1% 0.289 0.295 0.006 0.007

Other cardiovascular disease‡§ 14,229 21.5% 0.288 0.292 0.004 0.007

Transient ischemic attack‡§ 2519 3.8% 0.289 0.282 �0.007 0.007

Hypertension‡§ 29,544 44.6% 0.286 0.293 0.007 0.011

Schizophrenia‡§ 782 1.2% 0.289 0.313 0.024 0.017

HIV infection‡§ 146 0.2% 0.289 0.337 0.048 0.032

Sexually transmit diseases§ 47 0.1% 0.289 0.340 0.051 0.086

*For each diagnosis, a t test was performed to test the difference in mean MDS-HSI between patients with and without the diagnosis.
†Linear regression adjusted for sex, age, and all diagnoses.
‡Statistically significant at P � 0.05 in bivariate analysis using t test.
§Statistically significant at P � 0.05 in multiple linear regression model.
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differences were observed. Given that parameter estimates
are not affected by nonconstant variance, to ease interpreta-
tion of the relationship of diagnoses and conditions to MDS-
HSI, and in keeping with other published HRQoL literature,
results from nontransformed models are presented.

DISCUSSION
This study is the first to report population-level prefer-

ence-based HRQoL values of a large array of diagnoses and
conditions for hospital-based LTC residents. Results provide
estimates of the marginal relationship of 60 diagnoses and 15
conditions to the MDS-HSI with 2 separate multiple linear
regression models. Results from this study are important as
they provide the first set of reference preference-based
HRQoL values in this population. Uses of these results
include cost-effectiveness studies and researchers looking to
measure burden of disease.

Most diagnoses with the greatest unadjusted differences
continued to have a significant and clinically important dif-
ference (greater than 0.0315,16) in the adjusted model. After
controlling for age, sex and other diagnoses, the diagnoses
with the largest negative measured relationship to the MDS-
HSI were principally neurologic conditions (aphasia, Alzhei-
mer disease, Huntington’s chorea, other dementias, amyotro-
phic lateral sclerosis, and cerebral palsy) and cancer. Cancer,
Alzheimer disease, and other dementia were also highly
prevalent diagnoses.

Sexually transmitted disease (STD) and HIV infection
were associated with higher MDS-HSI scores. There could be
several explanations for this. First, residents with HIV were

on average younger (mean age, 52.6 vs. 76.9 years old).
Second, LTC residents generally comprise a very old and
frail population with high levels of functional impairment;
HIV and STD residents may require medically complex care
but have less functional impairment. As with other generic
HRQoL measures, the MDS-HSI is more sensitive to physi-
cal symptoms than to underlying medical conditions. It
should also be noted that the prevalence rates of HIV and
STD were only 0.2% and 0.1%, respectively.

Multivariate adjustment generally resulted in substan-
tively smaller differences in measured MDS-HSI scores for
individual conditions, particularly for dehydration, urinary
incontinence, and cognitive decline. Statistical tests indicated
that these changes were not due to multicollinearity but rather
reflect additive differences associated with comorbidity. Lack
of balance, delirium and bowel incontinence all had the
largest measured relationship to the MDS-HSI in both unad-
justed and adjusted models. In addition, end-stage disease,
stage 2 ulcer or higher and frequently not completing meals
were associated with differences greater than 0.03. Falls
documented in the MDS were not found to be associated with
lower MDS-HSI scores, potentially due to other related
conditions such as lack of balance or to (previously docu-
mented) under-reporting of falls on the MDS.21

To our knowledge, only 1 published study reported
MDS-HSI scores in hospital-based LTC, representing a sam-
ple of 274 residents.8 The average MDS-HSI score from the
present study was lower and the difference between females
and males was smaller (0.293 vs. 0.286) than in the earlier

TABLE 3. Impact of 15 Conditions on Minimum Data Set Health-Status Index (MDS-HSI) in Complex Continuing Care
Residents in Ontario (N � 66,193)

Condition
Patients With
Condition N

Patients With
Condition %

Bivariate Analysis*

Adjusted Multiple
Linear Regression†

Coefficient of Condition
on MDS-HSI Score

Mean MDS-HSI Score

Patients Without
Condition

Patients With
Condition

Difference (Without
Condition–With Condition)

Lack of balance‡§ 57,792 87.3% 0.430 0.269 �0.161 �0.099

Delirium‡§ 37,873 57.2% 0.365 0.233 �0.132 �0.077

Bowel incontinence‡§ 34,978 52.8% 0.358 0.228 �0.130 �0.062

End-stage disease‡§ 12,349 18.7% 0.308 0.207 �0.101 �0.036

At least stage 2 ulcer‡§ 12,346 18.7% 0.300 0.240 �0.061 �0.030

Leaves food uneaten‡§ 24,911 37.6% 0.324 0.232 �0.092 �0.030

Dehydrated‡§ 2724 4.1% 0.294 0.176 �0.118 �0.025

ADL decline‡§ 38,658 58.4% 0.324 0.261 �0.062 �0.019

Urinary incontinence‡§ 32,565 49.2% 0.328 0.249 �0.078 �0.015

Any falls/fractures‡§ 27,786 42.0% 0.292 0.285 �0.008 �0.008

Cognitive decline‡§ 23,265 35.1% 0.326 0.221 �0.105 �0.009

Shortness of breath‡§ 18,946 28.6% 0.303 0.255 �0.048 �0.012

Vomiting‡§ 6575 9.9% 0.295 0.240 �0.054 �0.010

Edema‡§ 17,070 25.8% 0.299 0.262 �0.037 �0.007

Weight loss‡§ 9500 14.4% 0.305 0.245 �0.061 �0.006

*For each condition, a t test was performed to test the difference in mean MDS-HSI between patients with and without the condition.
†Linear regression adjusted for sex, age and all conditions.
‡Statistically significant at P � 0.05 in bivariate analysis using t test.
§Statistically significant at P � 0.05 in multiple linear regression model.
ADL indicates activities of daily living.
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study (0.31 vs. 0.38). Age-related differences were similar
however.

MDS-HSI scores in this hospital-based LTC population
are lower than previously reported MDS-HSI scores derived
from the MDS Home Care instrument in a sample of home
care clients (overall mean MDS-HSI � 0.60).12 The most
common diagnoses differed in the present institutional sam-
ple and the effect of conditions such as diabetes, arthritis, and
congestive heart failure, were comparatively greater in the
community sample. Future studies should use the same in-
strument to directly evaluate the comparative impact of di-
agnoses in both institutional and community-based popula-
tions. Overall the MDS-HSI scores for this study are
substantially lower than mean population HUI2 scores re-
ported for the US community-based elderly population
(range: 0.83–0.86)22 or a Canadian study of patients with
diabetes (0.78),23 or even a study reporting HUI2 scores for
patients on discharge from acute care following stroke
(0.51).24 Scores reported here are similar to proxy ratings of
patient HRQoL on discharge from acute care following hip
fracture (0.34).25 Our findings also suggest that diseases
affect HRQoL differently in LTC residents compared with
the reported disutilities of diseases associated with the gen-
eral population. For example, significant negative relation-
ships of heart disease and arthritis to HRQoL reported in the
general population3,5,26 were not apparent in the present
study. In the adjusted model, congestive heart failure was
associated with a marginal decrease of 0.004 in MDS-HSI
scores, while others have reported decreases between 0.05
and 0.15 on the EQ-5D for cardiac diagnoses.5,26 In a Finnish
study, Parkinson disease had the largest negative impact in
HRQoL (measured by EQ-5D and 15D), but in this study,
Parkinson disease was associated with only a moderate neg-
ative difference.2 The present results can be compared with
others that used different HRQoL measures, because the
relative impact of diseases on various HRQoL instruments
has been shown to be similar.1 Differences are perhaps not
surprising since residents living in CCC face more medically
complex challenges. This highlights the need for further
research into the marginal effects of diseases and conditions
on residents living in health care institutions.

Our results are also similar to prior studies. For exam-
ple, in community populations, Alzheimer disease and other
forms of dementia have been found to have the largest
negative impact on HRQoL.3,7 Neumann et al reported the
same utility score (0.14) among the most severely cognitively
impaired population, though their study used a different
cognitive assessment tool and included community-dwelling
as well as institutional populations.27 Similar to results of the
current study, others have found small gender differences
with males reporting HUI2 scores 0.01 points higher than
females.22

Limitations
The present results are constrained by limitations.

While we took into account the effects of the different
diagnoses, it was not possible to determine the severity of the
disease. Model results represent the average effect of each
diagnosis or condition on the MDS-HSI. Thus, it is inappro-

priate to use these estimates to make clinical judgment at the
individual level, but rather these results provide information
for group level analyses. Moreover, the preference-based
HRQoL scores reported here are derived from clinical assess-
ment data that reflect observed resident health status and may
not represent resident’s own assessment of their functional
status and quality of life. The preference-based HRQoL
scores reported in this study are not representative of all
institutional patients or residents living in all types of LTC.
The present population is younger, more medically and less
cognitively impaired than long-stay nursing home residents.
The residents are akin to Skilled Nursing Facility residents in
the United States. Given the relatively high proportion of
residents with minimal cognitive impairment reported in this
study it may be possible to involve residents in reporting the
level and preference rating for HRQoL scores. While a prior
community study found similar population level results for
self-reported HUI2 and MDS-HSI scores, individual agree-
ment was only moderate.12 Preference weights used here are
reflective of community-based preferences, consistent with
guidelines for economic evaluations performed from the
societal perspective.28 These scores do not address LTC
resident preferences and may not be appropriate for individ-
ual clinical decision-making. Nonetheless, others have shown
consistency across populations in community-preference
weights for the HUI2.21

Our models estimated the additive effects of diagnoses,
but due to the large number of diagnoses and conditions used,
interaction terms were not included. Prior research found that
while having multiple impairments were associated with a
greater decrease in HRQoL than having just 1 impairment,
the magnitude of effect is not as great as having each
individually.29

We were not able to control for socioeconomic status,
which has been shown to be an important factor in the general
population.2,5,26 How income levels and education affect
preference-based HRQoL in LTC residents should be inves-
tigated in future studies. Because diagnoses and conditions on
MDS administrative data have been shown to have mixed
sensitivity and specificity,30–34 we expect our data under-
represent the prevalence of diagnoses and these results may
under-estimate the relationship of diagnoses and conditions to
preference-based HRQoL.

CONCLUSION
This study provides new knowledge about the relation-

ship between diagnoses and conditions and preference-based
HRQoL scores measured by the MDS-HSI in hospital-based
LTC population. Using the MDS-HSI, we were able to take
advantage of routine MDS assessments to provide evidence
supporting the validity of a convenient method of measuring
preference-based HRQoL. We found neurologic diseases,
especially aphasia, Alzheimer disease and other forms of
dementia, and cancer to have the largest negative association
with the MDS-HSI. Lack of balance, bowel incontinence,
delirium, and end-stage disease were the conditions with the
largest negative associations. These population-level prefer-
ence-based HRQoL values can be used as reference values in
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cost-effectiveness analyses. In addition, decision makers can
use these results to understand the impact of diseases and
conditions on the health of LTC residents and make informed
decisions on potential interventions.
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