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Objective: Authors investigated medical comorbidity in persons with dementia and
“Cognitive Impairment, No Dementia” (CIND). Methods: The Cache County Study is
an ongoing population-based study of the epidemiology of dementia, the risk factors
Jor conversion from CIND to dementia, and the progression of dementia. As part of
the study’s first incidence wave, persons with dementia (N= 149), CIND (N=225), or
without cognitive impairment (N=321) were identified and studied. Participants re-
ceived comprebensive clinical evaluations and were rated on the General Medical
Health Rating (GMHR), a global measure of seriousness of medical comorbidity. Par-
ticipants and informants also completed the Mini-Mental State Exam and provided
self-report information about comorbid medical conditions and functioning in activ-
ities of daily living. Results: There were few differences in number or type of comorbid
medical conditions between persons with CIND and dementia, but persons with de-
mentia were prescribed more medications. Stroke was more common in dementia
participants, but other illnesses common in old age were not significantly different
across cognitive groups. Medical comorbidity was more serious in both dementia and
CIND, such that both groups were less likely to have “little to no” comorbidity. Seri-
ousness of medical comorbidity was significantly associated with worse day-to-day
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Junctioning and cognition. Conclusions: Persons with CIND and dementia have
more serious medical comorbidity than comparable persons without cognitive im-
pairment. This comorbidity may play a role in the progression of CIND and dementia.
Future studies should investigate the role of medical comorbidity and its treatment
on dementia onset or progression, as well as the mechanisms mediating its neuro-
pathologic effects. (Am J Geriatr Psychiatry 2005; 13:656-664)

atients with cognitive disorders, especially de-

mentia, frequently suffer from a range of comor-
bid medical conditions. These conditions may con-
tribute to the progression of their cognitive and
functional decline.! Accelerated declines in cognition
or functioning are reported after episodes of medical
illness, such as urinary tract infection, or surgery.!
Also, illnesses leading to hospitalization may be a
significant factor in the progression of preclinical Alz-
heimer disease (AD) to frank dementia.” The mech-
anisms involved have not been explored or eluci-
dated.

At the same time, medical comorbidity may be un-
derdiagnosed and undertreated in patients with cog-
nitive disorders.>* Once admitted to the hospital,
they have longer stays on medical or surgical units,
regardless of admitting diagnosis.* This may lead to
worse healthcare outcomes, which may further
worsen cognition, resulting in a vicious cycle of de-
cline. It may also explain the higher costs of care for
medical comorbidities in persons with dementia.”

Despite its importance, little is known about medi-
cal comorbidity in dementia. There have been very
few estimates of the prevalence of medical comorbid-
ity in dementia or of its effects on cognition and day-
to-day functioning. One study reported that patients
with dementia and milder cognitive impairments have
similar rates of comorbid conditions as cognitively in-
tact persons.’ Another study reported that persons
with dementia have different profiles of medical co-
morbidity than persons without dementia.® A study
from Alzheimer Disease Centers reported a high prev-
alence of medical comorbidities, which increased with
increasing severity of dementia.”

Even less is known about medical comorbidity in
persons with other forms of cognitive disorders in
later life, referred to here as “cognitive impairment,
no dementia” (CIND).> CIND-spectrum conditions
are highly prevalent after age 60 and confer a sub-
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stantially increased risk for later conversion to de-
mentia. Given the effects medical comorbidity may
have on the progression of dementia, it may also play
a role in the progression of CIND to dementia.?

We report here findings from The Cache County
Study. The study has followed a large cohort of well-
characterized persons =65 years old for several
years. The design of the study allows us too estimate
in great detail the medical comorbidity of a large
population-based sample of people with dementia
and CIND and to assess the effects of this comorbid-
ity on functioning and cognition. Previous studies
have not provided estimates from a population-based
study or from persons with CIND and have not sys-
tematically assessed the effects of comorbidity on
cognition and functioning. In this first report, regard-
ing medical comorbidity, we describe the prevalence
of a wide range of medical conditions, seriousness of
comorbidity, and medication use in participants with
dementia, CIND, or without cognitive impairment.
We also report on cross-sectional associations be-
tween seriousness of comorbidity and cognitive per-
formance or functioning in daily activities.

METHODS

Design Overview, Participant Sampling,
and Procedures

This was a nested, case—control study of persons
with dementia or CIND and cognitively unimpaired
control subjects derived from the first-incidence wave
of The Cache County Study. The design of the study
has been reported in detail previously.”'" Institu-
tional Review Boards at Duke University Medical
Center, Johns Hopkins University, and Utah State
University approved the study. All study participants
or next-of-kin signed an informed consent document
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for each stage of assessment. Figure 1 contains a flow
chart of the selection process for participants in-
cluded in the analyses reported here. The study ap-
proached all permanent residents of Cache County,
Utah, who were 65 years of age or older in January
of 1995 (N =5,677). The study enrolled 5,092 individ-
uals (90%), who were all screened for dementia with
the Modified Mini-Mental State Exam (3MS),!! fur-
ther modified for epidemiological studies,'? or, if sub-
jects were unable, the Informant Questionnaire for
Cognitive Decline in Elderly (IQCODE)."” Screen-
positive individuals on the 3MS (86/87) and a des-
ignated subsample were sent to the second screening

FIGURE 1. Flow Chart of Selection Process for Participants
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stage, the Dementia Questionnaire (DQ)."* The des-
ignated subsample was randomly selected in an it-
erative process according to age, gender, and apoli-
poprotein-E (APOE) genotype such that, with the
completion of the stages of screening and assessment,
there would be no fewer than two “clean” control
subjects per AD case. The subsample and all other
participants with suspected dementia underwent a
comprehensive clinical assessment for dementia in
their place of residence by a research nurse, a psy-
chometric technician, and a geriatric psychiatrist.
Data from these evaluations were used to classify
participants at consensus conferences that included
two geriatric psychiatrists, a board-certified neurol-
ogist, a senior neuropsychologist, and a cognitive
neuroscientist.'® In this way, a total of 356 individuals
with dementia were detected at the first study wave,
and an additional 33 persons with dementia were
identified after Wave 1 but before Wave 2.

Those without dementia at baseline (N =4,703)
were followed up to be screened again for cognitive
impairment 3 years later, in the second wave of the
study.'® A total of 3,391 individuals were screened in
Wave 2. Between Waves 1 and 2, 599 had died, 175
had moved out of the area or were lost to follow-up,
and 538 refused follow-up. The screening, evaluation,
and case-detection methods were identical to those
used in the first wave. Again, those in the designated
subsample (assigned at Wave 1) completed all stages
of dementia screening and assessment. Dementia was
defined by DSM-IV criteria," and a group with Cog-
nitive Impairment, No Dementia (CIND) was iden-
tified as having a mild cognitive syndrome, consis-
tent with the Canadian Study of Health and Aging
approach.® Control subjects consisted of all individ-
uals from the incidence wave who, on the basis of the
clinical assessment, were considered to be without
cognitive impairment.

In this way, we established a population-based
panel consisting of two incidence case groups and
one control group, defined by cognitive status. The
two case groups were defined by the presence of de-
mentia (N =149) or CIND (N =225), and the control
group consisted of cognitively unimpaired persons
(N=321).

Quantification of Medical Comorbidity

Medical comorbidity was assessed in three ways:
1) by self-report of participants and informants re-
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garding current or recent medical conditions; 2) by
self-report about participants” and informants’ cur-
rent prescribed non-psychotropic/dementia medica-
tions and concurrent review of medicine chests; and
3) by rating participants on the General Medical
Health Rating (GMHR) (see below). Whenever pos-
sible, information from both participants and infor-
mants was used in the quantification of comorbidity.
Informants were selected on the basis of their knowl-
edge of the study participants; these were typically
spouses, siblings, or adult children. In rare cases, such
relatives were not available to serve as informants, in
which case, close friends or neighbors were involved.
Virtually all informants were closely involved in the
lives of the participant and, therefore, are believed to
have provided reliable information. There was good-
to-excellent agreement between participant and in-
formant reports of medical comorbidity: kappa esti-
mates ranged between 0.49 and 0.94 (Hayden KM,
dissertation for the Johns Hopkins School of Public
Health; personal communication, 2003).

A detailed review of systems was used to identify
each participant’s medical illnesses, with follow-up
questions to clarify diagnoses and treatments. We
specifically asked about arthritis, headaches, other
chronic pain, ulcers, constipation, asthma, emphy-
sema/bronchitis, pneumonia, Parkinson disease,
stroke, transient ischemic attack (TIA), head injury,
brain injury, epileptic seizures, chest pain, angina, hy-
pertension, coronary artery bypass surgery (CABG),
angioplasty, heart attack, diabetes, thyroid problems,
cholesterol, and cancer.

The GMHR,' developed at Johns Hopkins, is a 4-
point global rating of seriousness of non-cognitive
medical comorbidity in persons with cognitive dis-
orders. It was developed as a clinician rating, based
on review of medical history and medications and
brief observation and interaction with the subject.
Ratings of 4 indicate little-to-no comorbidity; 3: mild-
to-moderate comorbidity; 2: moderate-to-severe co-
morbidity; and 1: serious comorbidity. It is a highly
reliable measure, and its validity has also been estab-
lished.'®

In this study, GMHR ratings were assigned by a
geriatric psychiatrist on the basis of direct and proxy
interviews by the nurse, as well as a brief physical
and neurological exam. To assess the reliability of
these ratings, we calculated the agreement between
two raters in a random sample of 150 ratings and
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found it to be high (Pearson correlation coefficient:
0.704; p <0.0001).

Quantification of Day-to-Day Functioning

A knowledgeable informant rated each participant
on the Dementia Severity Rating Scale (DSRS),"” an
11-item scale of signs and symptoms associated with
dementia. Six of the 11 items refer to daily activities
(ADLs), including: engagement in social activities,
household responsibilities, personal care, meals/
feeding, incontinence, and mobility. The other items
refer to memory and other cognitive symptoms. Each
ADL is assessed on a scale from 0 to 4 (except mo-
bility, which is assessed on a scale from 0 to 6). A
rating of “0” indicates that there is no impairment,
and the highest rating, of “4” (or “6”) indicates com-
plete dependency or loss of ability to perform the
ADL. The sum of the six ADL ratings (DSRS-ADL)
was used as an indicator of cumulative ADL impair-
ment and was a dependent variable in analyses as-
sessing the association between medical comorbidity
and functional impairment.

Quantification of Cognitive Impairment

Participants were also assessed on the Mini-Mental
State Exam (MMSE). The total MMSE score was the
indicator of cognitive impairment and was a depen-
dent variable in analyses assessing the association be-
tween medical comorbidity and cognitive impair-
ment. Because some participants had sensory
impairments, analyses involving MMSE were re-
peated twice, the first using a sensory-adjusted
MMSE score [(number of points earned /number of
points attempted) X 30] and the second excluding
participants with sensory impairments. Study find-
ings were similar for both methods of MMSE scoring.
For simplicity, we report only the results using the
sensory-adjusted MMSE score.

Covariates

Other covariates used in the analyses to adjust for
their effects on cognitive or functional variables in-
cluded age, gender, depression, and education. Ad-
justment for cognitive group was also included in
modeling ADL impairment.
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Statistical Analysis

First, we present descriptive data comparing cases
and control subjects. We used analysis of variance to
compare number of medications and number of
medical conditions across groups. We conducted tests
for independence between each of the most prevalent
medical conditions and cognitive classification by use
of Pearson y* tests, and we corrected for multiple
comparisons. We tested for independence between
GMHR rating and cognitive classification with Pear-
son y? tests. We assessed the nature of significant de-
pendent associations by use of adjusted standardized
residuals (ASR)'® for the two-way contingency tables.
Since these residuals have a large-sample standard
normal distribution, a negative residual larger than
-2 or -3 indicates fewer subjects in a cell than one
would expect, given no association between row and
column variable. A positive ASR greater than 2 or 3
indicates more subjects in a cell than expected, given
that there is no association between the row and col-
umn variable. We next used analysis of covariance
(ANCOVA) to assess the independent association be-
tween GMHR rating and total ADL impairment, con-
trolling for age, gender, depression, education, and
cognitive classification, all of which were likely to
have independent effects on ADLs. ANCOVA was
also applied to examine the independent association
between GMHR rating and MMSE score, controlling
for age, gender, depression, and education. To reduce
the negatively-skewed distribution of MMSE, we
used a cubed transformation.

RESULTS

Table 1 contains a comparison of the three study
groups on demographic indicators. Participants with
dementia and CIND were older than control subjects.
Individuals with dementia were less likely to be mar-
ried (ASR: -3.5; observed count: 64, expected count:
83) and more likely to be living in a nursing home
(ASR: 8.4; observed count: 35, expected count: 11)
than what would be expected if marital status and
nursing home residence were independent of cogni-
tive status.

Table 2 compares the study groups on medical co-
morbidity variables. When compared on mean num-
ber of medical conditions, the three groups did not
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differ significantly (Fj, gop;=2.49; p=0.084). Partici-
pants with dementia reported a higher mean number
of prescribed medications than non-cases (Fjp ¢74=
8.19; p <0.001; Tukey HSD mean difference=1.64;
p <0.001). With regard to specific comorbidities, few
differences were evident between the three cognitive
groups, except that serious medical illness, including
active severe infection, congestive heart failure, se-
vere pulmonary disease, or cancer (Pearson y’;=
8.48; p=0.014), stroke (Pearson y’;;=31.74; p <
0.001), or heart attack (Pearson sz =8.28; p=0.016)
were more prevalent. However, because we tested 12
different medical conditions, we calculated a Bonfer-
roni adjustment on the « level in order to preserve a
Type I error rate of 5%. This adjustment lowered the
a level to 0.05/12 (0.0042), which means that only
stroke was significantly different across cognitive
group, with fewer strokes among the cognitively in-
tact group (ASR: -3.3; observed count suppressed to
comply with CMS privacy policy; expected count:
20.5) and more strokes in those with dementia (ASR:
5.6; observed count: 24, expected count: 9.3).

Table 2 also shows GMHR ratings by cognitive
group. The low number of participants with “severe”
comorbidity likely reflects a much greater likelihood
of refusal to participate in the study among persons
with currently active, severe health conditions. Dif-
ferences in frequency of individual GMHR ratings
were noted across the cognitive groups (Pearson
%161=57.22; p <0.001). Participants with dementia
were much less likely to have “little-to-no” comor-
bidity (ASR: -2.2; observed count: 17, expected count:
—2.2), and much more likely to have “moderate-to-
severe” comorbidity (ASR: 5.6; observed count: 56,
expected count: 31.3). Participants with CIND were
much less likely to have “little-to-no” comorbidity
(ASR: —2.2; observed count: 29, expected count: 39.2).

Table 3 and Figure 2 contain findings regarding the
relationship between GMHR ratings and day-to-day
functioning as rated on the DSRS-ADL, and cognition
as rated on the MMSE. Figure 2 displays mean scores
on the DSRS-ADL or MMSE by GMHR rating. Less
serious comorbidity (higher ratings on GMHR) was
associated with less impairment (lower mean DSRS-
ADL and higher 3MS scores) on both scales (Figure 2
[A, B]). In the CIND group, “severe” GMHR ratings
were associated with lower (“better”) scores on
DSRS-ADL than a rating of “moderate-to-severe” or
“mild-to-moderate” (average DSRS-ADL score for
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TABLE 1. Comparison of Cognitively Normal Participants With Those With Dementia or Cognitive Impairment, No Dementia
(CIND)
Dementia CIND Cognitively Normal Statistical
(N=149) (N=225) (N=321) Comparison
Age, years 83.89° 82.38* 79.93 " Fiz. 600y = 18.90
6.29) (7.50) 6.73) p <0.001
Education, years 12,95 12.95° 13.58"° Fiz 601 = 3.84
(3.13) 2.97) (2.90) p=0.022
Mini-Mental State Exam® 20.47% 25.82° 28.30° Fi 630 = 231.45
(5.92) (3.63) (1.86) p <0.001
Gender (N, % female, expected count, ASR) 96 (64.4) 121 (53.8) 176 (54.8) sz =4.86
84;2.2 127; -1.0 182; -0.8 p=0.088
Race (N, % white, expected count, ASR) 144 (99.3) 224 (100) 318 (99.4) XZ[Z] =1.46
144; -0.5 223; 1.2 319; -0.7 p=0.482
Marital status (N, % married, expected count, ASR) 64 (43.0) 119 (52.9) 203 (63.2) sz =17.91
83;-3.5 125; -1.0 178; 3.8 p <0.001
Residence (N, % in nursing home, expected count; ASR) 35 (23.5) 11 (4.9 ® XZ[Z] =71.95
11; 8.4 17;-1.8 24; -5.2 p <0.001

Note:

<0.05); superscript letters that are the same do not show significantly different. ASR: adjusted standardized residuals.
T Adjusting for sensory impairments. Results only slightly affected when participants with sensory impairments were dropped.

* Numbers were suppressed to comply with CMS privacy policy.

Values are mean (standard deviation), unless otherwise indicated. Superscript letters that differ represent significant differences (p

TABLE 2.
Medical Conditions, Number of Medications, and GMHR

Comparison of the Dementia, CIND, and Cognitively Normal Participants and Subgroups on Number and Type of

Dementia CIND Cognitively Normal Statistical Comparison
Total number of medical conditions 4.1 (2.5) 4.1 (2.9 3.7 (2.3 Fi3 6921 =2.49
p=0.084
Total number of prescribed medications 6.2 (4.7) 5.2 (4.4 4.5 (3.9 Fp; 674=8.19
p <0.001
Any gastrointestinal disease (N, %) 100 (69.4) 161 (71.9) 218 (67.9) sz =0.98
p=0.613
Hypertension (N, %) 53 (37.1) 93 (41.7) 131 (40.9) %21 =0.86
=0.651
Arthritis (N, %) 75 (50.3) 118 (52.4) 180 (56.1) Xz =155
=0.461
Serious physical illness (N, %) 51 (34.5) 65 (28.9) 71 (22.1) 1’12 =8.48
p=0.014
Headaches (N, %) 33 (22.8) 52 (23.2) 68 (21.2) XZ[Z] =0.35
p=0.839
Thyroid disease (N, %) 32 (21.8) 51 (22.8) 69 (21.5) sz =0.13
p=0.938
Chronic pain (N, %) 23 (15.9) 52 (23.2) 63 (19.6) X121=3.03
p=0.220
Diabetes mellitus (N, %) 29 (19.6) 41 (18.2) 43 (13.4) 22 =3.78
p=0.151
History of stroke (N, %) 24 (16.4) a a () X =31.74
p <0.001
History of heart attack (N, %) NG 21 (9.3) 11 3.9 sz =8.28
=0.016
High cholesterol (N, %) 17 (12.49) 31 (14.0) 55 (17.3) 1Pz =2.14
p=0.343
GMHR 2.71 (0.68) 2.88 (0.61) 3.12 (0.57) Fia. g0z =26.13
4: little-none (N, %) sa aa 75 (23.49) p <0.001
3: mild-moderate (N, %) 74 (49.7) 140 (62.2) 211 (65.7) le(,, =57.22
2: moderate-severe (N, %) 56 (37.6) 55 (24.4) 35 (10.9) p <0.001
a, a a, a 0, 0.0

1: severe (N, %)

Note: Values are mean (standard deviation), unless otherwise indicated.

CIND: Cognitive Impairment, No Dementia; GMHR: General Medical Health Rating.

* Numbers were suppressed to comply with CMS privacy policy.

Am J Geriatr Psychiatry 13:8, August 2005

661



Medical Comorbidity in Early Dementia

TABLE 3. Relationship Between GMHR and Activities of Daily Living (ADL), Functioning, and Cognition, as Reported by
Informants on the DSRS (Adjusting 3MS Scores for Subjects With Sensory Impairments)

Adjusted Model” (F4q, p)

Unadjusted Model Main GMHR X Cognitive
(Fran, P) GMHR Effect Classification Interaction
Total DSRS-ADL (N = 643) 65.065, g0 <0.001  47.993, ¢,01, <0.001 7.0194 6207, <0.001
Modified Mini-Mental State Exam (3MS) Score ® (n=688) 13.11;5 ¢85, <0.001 6.94, 72, 0.001 NA

Note: DSRS: Dementia Severity Rating Scale.

* Adjusted for age, gender, education, cognitive classification, and cognitive classification X GMHR interaction if significant at p=0.05.
Depression was dropped from the adjusted model because of non-significance (p =0.268); all other covariates were significant at p=0.05.

> Modified Mini-Mental State Examination (3MS) score was cubed to adjust for a negatively skewed distribution. Adjusted model is adjusted
for age, gender, depression, and education; all covariates were significant at p=0.05. Conclusions do change when subjects with sensory
impairment are dropped; GMHR is no longer significant (F,, 5»;,=2.54; p=0.08).

FIGURE 2. Means on DSRS-ADL [A] and 3MS [B], by GMHR, in “severe” GMHR rating: 2.0; for ’.’moderate—to—s§vere”
Participants With Dementia, CIND, or No GMHR, average DSRS-ADL rating: 4.9; for “mild-to-
Cognitive Impairment moderate” GMHR, average DSRS-ADL rating: 2.5;
for “little-to-no” illness, average DSRS-ADL rating:
A @ Demenia 0.6), .rr.lost l‘ikely because only one participant was

—m— CIND classified with severe comorbidity on the GMHR.

— O — Non<ase These relationships are quantified in greater detail
in Table 3. This table displays results of ANCOVA
with total DSRS-ADL score or MMSE as the depen-
dent variable and GMHR rating as the primary in-
dependent variable (simple models). ANCOVA was
rerun to adjust for the effects of age, gender, depres-
sion, education, and also cognitive classification. De-
pression was dropped from the DSRS-ADL model be-
cause it was not significant at a 0.05 level of
significance. Lower GMHR was significantly associ-
ated with worse overall ADL functioning (GMHR
40 main effect Fj, 9;=47.993; p <0.001; GMHR mod-

20

15+

10+

Mean Sum of the DSRS-ADL
Variables #2 x SE of the Mean

0 -

B erate-to-severe versus mild-to-moderate: p=8.17;

35 t=8.09; p <0.001; GMHR moderate-to-severe versus

g § little-to-none: p=4.924; t=4.99; p <0.001). The sig-
_‘: s nificant interaction between cognitive classification
£ __&:‘_’ 30 o o and GMHR (cognitive group X GMHR interaction:
2% | 0T O-=====- Fl4, 629=7.019; p <0.001) indicates that comorbidity
i 9, H * differentially affects functioning among the three cog-
e : nitive groups. This interaction is graphically depicted
ok 20 in Figure 1 [a]. Pairwise comparisons, using a Bon-

ferroni adjustment for multiple comparisons, re-
vealed that, for the cognitively intact participants,
15 | | | ADL functioning was significantly worse for those
with a moderate-to-severe GMHR rating than those
with a little-or-no GMHR rating (mean difference=
Note: DSRS-ADL: sum of the six ADL ratings; 3MS: Modified 1.8,‘ p=0.029). For the CIND and dementia partici—
Mini-Mental State Exam; GMHR: General Medical Health Rating. . . e .
pants, ADL functioning significantly improved for

Fair Good Excellent
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each level of increase in GMHR (CIND: GMHR
“moderate-to-severe” versus “little-or-none:” mean
difference=2.3; p <0.001; for GMHR ”mild-to-
moderate” versus “little-or-none,” mean difference=
1.8; in the dementia group: GMHR “moderate-to-
severe” versus “mild-to-moderate,” mean difference =
3.3; p <0.001; for GMHR “mild-to-moderate” versus
“little-or-none, mean difference =4.9). For descriptive
purposes, Figure 1 [b] shows the interaction between
cognitive group and GMHR on cognitive functioning
cubed. This interaction and the main effect of cogni-
tive group was not formally tested in the ANCOVA
analyses of MMSE, since cognitive classification was
based on MMSE. The significant main effect of
GMHR on MMSE cubed(F,, 472=6.94; p <0.001) in-
dicates that comorbidity affects cognition regardless
of cognitive group (GMHR for “moderate-to-severe”
versus “mild-to-moderate:” § = -2,710.7, t = -3.52;
p <0.001; GMHR “moderate-to-severe” versus “little-
or-none:” B = -849.6; t = -1.35; p=0.178; these pa-
rameter estimates are for MMSE cubed).

DISCUSSION

We report on the prevalence and cross-sectional im-
pact of medical comorbidity in persons with CIND
and dementia from a population study. Persons with
dementia and CIND had slightly higher numbers of
comorbid medical conditions and were taking more
medications than the cognitively normal subjects.
With regard to specific comorbidities, stroke was
more common in dementia participants, but other ill-
nesses were not. The more striking finding was that
medical comorbidity, when rated globally on the
GMHR, was more serious in both dementia and
CIND. Thus, persons with CIND and dementia have
a greater burden of medical comorbidity than com-
parable persons without cognitive impairment. It is
worth emphasizing that this finding holds true in
CIND, a state intermediate between normal cognition
and dementia.

Seriousness of medical comorbidity was also sig-
nificantly associated with worse day-to-day function-
ing and worse cognition across all levels of cognitive
functioning. The former finding, which is not sur-
prising, suggests that functional impairment is prob-
ably the additive result of the total number of medical
conditions, cognitive or otherwise, from which the
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person suffers. It is notable that, even in CIND, medi-
cal comorbidity affects functioning. The latter finding
confirms the association between medical comorbid-
ity and worse cognitive functioning reported by oth-
ers” and extends it to individuals with CIND or no
cognitive impairment. The difference between the
self-report of medical comorbidity and the GMHR
findings is likely reflective of the fact that the latter is
intended to assess globally the seriousness of comor-
bidity by use of a clinical judgment, as opposed to
being a count of medical conditions and medications.
It appears that the seriousness of current comorbidity
primarily drives the association between comorbidity
and functional or cognitive impairment.

These findings have important implications. First,
cognitive impairment in old age rarely occurs in iso-
lation and is often associated with a range of medical
comorbidities. In fact, older persons with clinically
significant cognitive impairments have at least as
many, if not more, medical problems and take as
many medications as their unimpaired counterparts.
Furthermore, they are more likely to suffer from ce-
rebrovascular disease. This is consistent with recent
findings that both dementia and milder cognitive im-
pairments are associated with cerebrovascular dis-
ease'” and contrasts with what has been reported
from a hospitalized patient sample.” On the basis of
these observations, it is reasonable to ask to what de-
gree these conditions produce cognitive impairment.
Although it is clear that several medical conditions
can produce cognitive impairment, it is also interest-
ing to speculate as to whether “primary” dementias
are themselves “final pathway” products of medical
comorbidity. These are questions that cannot be ad-
dressed in the present study.

Second, older persons with dementia and CIND
have more serious medical comorbidity than their
unimpaired counter parts, and this comorbidity af-
fects their day-to-day functioning. This lends further
credence to the hypothesis that a vicious cycle may
be in place, at least for many persons with dementia
and CIND, in which medical comorbidity goes un-
detected and undertreated because of the effects of
the cognitive disorder, and that medical comorbidity,
in turn, worsens functioning, further escalating the
problem. Because the associations reported here are
cross-sectional, the direction of causality cannot be
determined.

The study’s strengths include its population base,
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the inclusion of persons with CIND and dementia,
and the relatively large sample size. Limitations in-
clude the population’s predominantly Caucasian
make-up, a possible rating bias because GMHR raters
were aware of the cognitive status of participants,
and the lack of longitudinal follow-up.

We conclude that medical comorbidity is a signifi-
cant aspect of CIND and dementia that requires at-
tention because of its seriousness and its effects on
cognition and functioning. Given that flare-ups of
medical comorbidity may be associated with acute
declines of functioning in persons with dementia'?
and may be more likely to lead to delirium, with its
attendant effects on morbidity and mortality,® this
vicious cycle may play an important role in the pro-
gression of dementia. Also, by extension of this logic,
medical comorbidity may play a role in the progres-
sion of CIND to dementia, as has already been sug-
gested in one report.” Both of the latter points are
hypotheses that should be tested in future research.

Since attenuating the progression of CIND to demen-
tia and the progression of mild to severe dementia
are major public-health priorities, the detection of
CIND in primary-care settings, for the purposes of
the appropriate and aggressive management of medi-
cal comorbidity, may be a critical aspect of the public-
health response to dementia.

The Cache County Study group are James Anthony,
Ph.D., Truls @stbye, M.D., Ph.D., Erin Bigler, Ph.D., Carl
Pieper, Ph.D., James Burke, M.D., Brenda Plassman,
Ph.D., Robert C. Green, M.D., M.P.H., David C. Steffens,
M.D., Liz Klein, M.P.H., Carol Leslie, M.S., Jeannette ].
Townsend, M.D., Bonita W. Wyse, Ph.D., Ronald Munger,
Ph.D., M.P.H., and Michael Williams, M.D.

We are indebted to Roxane Pfister, M.S., for her valu-
able statistical advice.
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