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Objective: Although the Global Deterioration Scale has been widely used since its publica-

tion in 1 982, its stages are based on implicit assumptions about the linearity, temporality, and

interdependence of cognitive, functional, and behavioral impairment in Alzheimer’s disease.

The authors evaluated the validity of these assumptions and tested the hypothesis that psy-

chopathology and functional impairment would occur in earlier stages than the Global

Deterioration Scale predicts. Method: The analyses were based on data on 324 patients with

Alzheimer’s disease who were selected from a registry ofsuch patients. Data analyses included

1) descriptive statistics on the frequency ofpsychiatric symptoms and difficulties with activities

of daily living and 2) logistic regression, with symptoms and functional impairment as inde-

pendent variables, to testforsignificant changes in patients’ status between stages ofthe Global

Deterioration Scale. Results: More than 50% of the patients at stage 2 displayed psychopa-

thology, and 32% had two or more symptoms. The significant increase in psychiatric symp-

toms occurred between stages 3 and 4, not between stages 5 and 6 as predicted by the Global

Deterioration Scale. Impairment in functionalstatus was observed at allstages, and significant

increases occurred between stages 3 and 4 as well as between stages 5 and 6. Conclusions:

Psychiatric symptoms and functional impairment occur earlier than predicted by the Global

Deterioration Scale, and the rate of change is also different from that specified in the scale.

Separate scales to describe cognitive, clinical, and functional status may be the best way to

describe the illness until better multidimensional instruments are developed.

(Am J Psychiatry 1992; 149:190-1 94)

A lzheimer’s disease has been described as an unne-
lenting “loss of self” (1 ) characterized by progres-

sive decline of cognitive and functional capacities as
well as psychiatric morbidity (DSM-III-R, 2). The dis-
ease manifests itself in multiple ways, and there is con-
sidenable value in developing a scale to describe pa-
tients’ status. However, limited data are available to
document the incidence and prevalence of changes dun-
ing the course of illness (3, and unpublished work of D.
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Cohen et al.), and significant variability has been re-
ported in the rate of change in cognitive and noncogni-
tive dysfunction (4-6). Such information is fundarnen-
tal for the construction of accurate scales for global
staging of Alzheimer’s disease.

While a number of scales exist, one of the most widely
used instruments to stage the course ofAlzheimen’s disease
is the Global Deterioration Scale (7) for primary degen-

erative dementia. The Global Deterioration Scale is a
seven-stage rating scale in which stage 1 reflects no cog-
nitive decline, stage 2 reflects very mild cognitive decline,

and stages 3-7 are defined, respectively, as mild, moder-
ate, moderately severe, severe, and very severe cognitive
decline. Each stage is associated with clinical phases rang-
ing from normal (stage 1) to late dementia (stage 7), and
each is also accompanied by a brief description of clinical
characteristics (i.e., functional status, behavioral func-
tioning, psychiatric problems) presumably associated
with each stage. Finally, each stage has a diagnostic label:
“normal” and “normal aged” for stages 1 and 2, “corn-
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patible with incipient Alzheimer’s disease” for stage 3,
and “mild Alzheimer’s disease” to “severe Alzheimer’s

disease” for stages 4-7.
The Global Deterioration Scale has played an impor-

tant role in clinical care by focusing attention on the

level of patient decline, but the scale itself has signifi-
cant conceptual and methodological limitations. Reis-
berg et al. (8) reported that the scale was developed us-
ing what they described as “systematic phenomenologic
observation” of the nature of symptoms in patients
with Alzheimer’s disease as well as in other individuals
with age-associated memory impairment. There was no
clear discussion of the psychometric methods used to
relate the seven stages to the clinical parameters speci-
fied in the scale. Furthermore, the clinical description
for each stage uses different units of observations for
behavioral dysfunction. The Global Deterioration Scale
is based on implicit assumptions about the linearity,

temporality, and interdependencies of cognitive, func-
tional, and behavioral impairment as well as neunoana-
tomical integrity. These assumptions require empirical

evidence to support the Global Deterioration Scale’s de-
scniptions of incidence and changes in behavioral dys-
function across the seven stages.

The development of the Global Deterioration Scale
relied heavily on correlations between progression on

the scale and brain imaging data in a sample of 43 pa-
tients and seven other persons who underwent positron
emission tomography (PET) scans of their brains (7, 8).
In addition, Global Deterioration Scale scores were con-
related with several cognitive domains and functional

abilities derived from tests with 54 patients and from
interviews with 36 patients concerning adaptation.

The Global Deterioration Scale makes predictions
about patients’ ability to function, as reflected in activi-

ties of daily living (e.g., bathing, dressing) and instru-
mental activities of daily living (e.g., handling money,

using a telephone), as well as psychiatric morbidity, on
the basis of progressive cognitive loss. In general, the

scale postulates that significant functional and psychi-
atric disability does not occur until the latter stages of
dementia. It specifies that psychiatric symptoms such as
flattening of affect and anxiety occur in stage 4 and that
it is not until stage 6 that pervasive personality and
emotional changes occur. Progression of functional im-
pairments is described in the Global Deterioration Scale
with uneven detail, but stage 6 is described as the period
when some assistance is needed with activities of daily
living. The scale states that no assistance with toileting
is needed in stage S but that patients will have difficulty
choosing clothes. In the final stage, patients are de-
scnibed as incontinent of urine, needing assistance with
toileting and eating, and losing the ability to walk.

The empirical literature on Alzheimer’s disease as well

as consensus diagnostic criteria for the disease suggest
that psychopathology and functional impairment are
prevalent conditions (DSM-III-R, 2, 3, 6, and unpub-
lished work of D. Cohen et al.). Therefore, we hypothe-
sized that psychopathology and functional impairment
would occur in patients at all stages of the Global Dete-

TABLE 1. Ranges of Scores on the Mini-Mental State Examination
Used in This Study to Assign Patients With Alzheimer’s Disease to
Global Deterioration Scale Stages 2-7 and Ranges Used by Reisberg
etal. (11)

Range of Scores on Mini-Mental State
Stage on Global
Deterioration Scale Reisberg et al. Study This Study

2 25-30 26-30
3 20-27 21-25
4 16-23 17-20
S 10-19 11-16

6 0-12 1-10
7 0 0

nioration Scale and that significant differences in adjacent

stages would occur before the transition from stage S to

stage 6 as predicted by Reisbeng et al. (7).

METHOD

We used a set of data from a registry of patients with
Alzheimen’s disease to evaluate the Global Deterioration

Scale in a large sample. The data include sociodernograph-
ic, clinical, and psychosocial information on dementia pa-

tients enrolled at six medical centers in three states be-
tween May 1988 and May 1989 (9). The clinical centers

enrolled patients 40 years of age or older who were living
in the community and who had been diagnosed as having

Alzheimen’s disease or a related disorder between 1987
and 1989. The Alzheimer’s disease patient registry, also
known as the Prototype Alzheimer Collaborative Team,
was funded as part of a cooperative agreement by the
National Institutes of Health and the National Institute
on Aging to test the feasibility of enrolling large numbers

of patients with dementia at diverse clinical sites in a reg-
istry for research on Alzheimer’s disease.

The case registration and data collection methods as
well as a sociodernognaphic profile of the entire Pro-

totype Alzheimer Collaborative Team population
have been described elsewhere (9). Briefly, a central
Data Coordinating and Analysis Center in the School
of Public Health at the University of Illinois at Chi-
cago registered patients with Alzheirner’s disease and
related disorders enrolled at six medical sites in the
Miami, Milwaukee, and Chicago areas. The sample

for this study included 324 of these patients. Three
hundred twenty of them met the DSM-III-R or

NINCDS-ADRDA (2) criteria for Alzheirner’s disease,
and an additional four patients were given the diagno-
sis of primary degenerative dementia according to

DSM-III. Subjects included in this analysis also had to
have no missing data for sociodemognaphic, psychiat-
nc, mental status, and functional status variables ne-

corded in the case enrollment forms.
Two procedural decisions were made prior to the data

analyses for this report. First, we established ranges of
nonoverlapping scores on the Mini-Mental State exami-
nation (10) as the criteria for defining the seven stages.

These ranges, identified in table 1, were modified from
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TABLE 2. Characteristics of 324 Patients With Alzheimer’s Disease
Classified According to Stages on the Global Deterioration Scale

Duration
Stage on of Illness
Global #{149} Age (years) �‘ (years)a
Deterioration Ratio
Scale N Mean SD (M/F) Mean SD

2 25 72.4 8.7 1.5 1.9 1.2
3 66 73.2 7.8 0.7 3.6 3.6
4 68 74.1 7.6 0.5 3.4 3.0
S 79 76.6 7.8 0.5 3.7 2.7

6 70 75.3 6.9 0.5 4.4 2.4
7 16 72.8 8.6 0.7 5.4 2.0

Total 324 74.6 7.8 0.5 3.7 2.9

aDuration of illness was extracted from the case enrollment form.

It indicates time from onset of first symptoms, with documentation
of the types of symptoms (e.g., memory, language) and time of
diagnosis.

the overlapping ranges of the Global Deterioration Scale
published in 1 986 (1 1 ). Although Reisbeng et al. ( 1 1 ) have
argued that mental status scores are not the sole criteria

for assignment to the stages of the Global Deterioration
Scale, they defined these stages in cognitive terms (7, 8,
1 1). It was necessary to eliminate overlapping scones to
establish the frequency distributions of the noncognitive

variables. Second, we chose to examine stages of the
Global Deterioration Scale only among Prototype Alzhei-
men Collaborative Team registry cases in which the pa-
tients met diagnostic criteria for probable or possible Alz-
heimer’s disease according to the NINCDS/ADRDA
criteria (2), primary degenerative dementia of the Alzhei-
men type according to DSM-III-R, or primary degenera-

tive dementia according to DSM-III. Table 2 presents
characteristics of the sample classified into stages 2-7,

since stage I refers to no cognitive decline.
Data analysis consisted of 1 ) descriptive statistics on

the frequency of occurrence of psychiatric morbidity

and impairment in the six activities of daily living
rated in the Prototype Alzheimer Collaborative Team

cases and 2) logistic regression (12), with individual
psychiatric symptoms and functional impairment as
independent variables, to test for significant changes
between stages of the Global Deterioration Scale. For
each symptom on impairment category, logistic ne-
gression was used to test differences in prevalence be-
tween adjacent pains of stages. If onset of a given
symptom is associated with stage k, then the preva-
lence of that symptom at stage k should be signifi-

cantly higher than at stage k-i. The differences be-
tween adjacent stages 2 through 7 were coded as five
indicator variables: X3 was 1 if the stage was 3 on
more and 0 if it was otherwise, X4 was 1 if the stage

was 4 on more and 0 if it was otherwise, and so on up
to X7, which was 1 if the stage was 7 and 0 if it was
otherwise. With these five indicator variables as pre-
dictors and the logit of symptom or functional impair-
ment status as the outcome, the coefficient betak for Xk
is equal to the log odds of prevalence in stage k versus
prevalence in stage k-i . If betak=0, then the preva-

TABLE 3. Prevalence of Psychiatric Symptoms in 324 Patients With
Alzheimer’s Disease Classified According to Stages on the Global
Deterioration Scale

Patients Patients Patients

Stage on
Global #{149}

Deterioration

With at
Least One
Symptom

With
One

Symptom

With Two
or More

Symptoms

Scale N N % N % N %

2 25 13 52.0 5 20.0 8 32.0
3 66 36 s4.s� 20 30.3 16 242b

4 68 48 70.6a 16.2 37 544b

S 79 60 75.9 15 19.0 45 56.9
6 70 54 77.1 8 11.4 46 65.7
7 16 14 87.5 2 12.5 12 75.0

aSignificant difference between stage 3 and stage 4 (�2=4.18, df=1,

p=O.O4).
bSignificant difference between stage 3 and stage 4 (X2=12.1S, df=2,

p=O.OO2).

lence in stage k is equal to the prevalence in stage k-i.
The null hypothesis, betak=0, was tested for each co-
efficient in each model by a chi-square test with one

degree of freedom.

RESULTS

As shown in table 3, 52.0% of the Alzheirner’s dis-
ease patients at stage 2 displayed psychopathology, and
32.0% had two or more symptoms. By stage 6, 77.1%
had psychiatric morbidity, but the significant increase
between adjacent levels occurred earlier than postu-
lated by the Global Deterioration Scale, i.e., between
stages 3 and 4, not stages S and 6.

The results of logistic regression procedures to test
significant differences in the prevalence of nine psychi-
atnic symptoms by Global Deterioration Scale stage are
reported in table 4. Although patients at all stages dis-
played agitation, a statistically significant increase in
agitation occurred between stages 3 and 4. The preva-
lence of hallucinations and insomnia also increased sig-

nificantly between stages 3 and 4.
Impairment in activities of daily living was observed

in patients at all stages of the Global Deterioration

Scale. Although functional impairments were more se-
vere in later stages, 20% of the patients in stage 2 had
at least one impairment in activities of daily living.
This doubled to 40% for patients in stage 3 and con-

tinued to increase to 51% for those in stage 4, 65% in
stage 5, 77% in stage 6, and 100% in stage 7. As
shown in table 5, the percentage of patients with dif-

ficulties in bathing changed significantly from stage 3
to stage 4 and from stage S to stage 6. The most sig-
nificant change in difficulties in dressing on adjacent
stages of the Global Deterioration Scale occurred be-
tween stages 4 and 5; however, fully one-fifth of the
patients were impaired on this variable in stage 3. The
most significant shifts for eating, transferring from
bed to chain, and walking occurred between stages S

and 6 and stages 6 and 7.
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TABLE 4. Prevalence of Psychiatric Symptoms in 324 Patients With Alzheimer’s Disease Classified According to Stages on the Global
Deterioration Scale

Stage on
Global
Deterioration
Scale N

Agitation

N %

Apathy

N %

Behavior
Disorder

N %

Delusions

N %

Halluci-
nations

N %

Paranoia

N %

Emotional
Lability

N %

Insomnia

N %

Depression

N %

2 25 1 4.0 3 12.5 1 4.0 0 0 2 8.0 0 0 3 12.0 6 24.0 8 7.9
3

4

66

68

9

26

13.8a

40.oa
io
14

15.4
21.5

6 9.2
12 20.0

0
11

0
16.9

2 3#{149}1b

10 154b

6
13

9.2
20.0

2 3.1
3 4.6

6
11

9.2c

21.S’
17

20
26.2

26.2
S 79 27 35.1 22 28.6 19 24.7 15 19.5 11 14.3 10 13.0 7 9.1 19 24.7 27 33.8
6 70 33 47.8 17 24.6 20 29.0 11 15.9 14 20.3 9 13.0 6 8.7 11 15.9 23 33.3
7 16 10 62.5 4 25.0 6 37.5 2 12.5 2 12.5 1 6.3 3 18.8 1 6.3 3 18.8

aSignificant difference between stage 3 and stage 4 (beta=1.37; ;2=9.78, df=1, p=O.OO2).

bSignificant difference between stage 3 and stage 4 (beta=1.71;x =4.61, df=1, p=O.O3).

CSi_ficant difference between stage 3 and stage 4 (beta=1.04; �2=4.03, df=1, p=O.O4).

TABLE 5. Prevalence of Impairments in Activities of Daily Living in 324 Patients With Alzheimer’s Disease Classified According to Stages on
the Global Deterioration Scale

Stage on Global
Deterioration
Scale N N

Bathing

% N

Dressing

% N

Eating

%

Tra

N

nsfering

% N

Walking

%

To

N

ileting

%

2 25 1 4.2 3 12.5 0 0 1 4.2 0 0 3 12.0
3 66 8 12.S� 14 20.8 3 4.8 14 21.9 9 13.8 8 12.5
4
S

68
79

24
31

35.2a
38.8c

21
34

305b
429b

8

8

12.5
108d

21

29

31.6

37.oe
8

15

12.1

i9.2�

13

17
19.6

21#{149}1g

6
7

70
16

41
13

58.Sc
81.3

39
16

55.9
100.0

21
10

303d,h

60.0k’
27

12
391e,1

7S.O�
19

S
27#{149}1f,j

3l.3�
27

12
38#{149}8g

73.3
aSignificant difference between stage 3 and stage 4 (beta=1.39; X2=10.18, df=1, p=O.OO1).

bSignificant difference between stage 4 and stage S (beta=0.93; ;�=7.06� df=1, p=O.OO8).
CSi_ficant difference between stage S and stage 6 (beta=0.69; X =4.57, df=1, p=O.O3).

dSignificant difference between stage S and stage 6 (beta=1.10; ��=7.30, df=1, p=O.OO7).
eSi�ficant difference between stage S and stage 6 (beta=0.65; ;=3.83� df=1, p=O.OS).

�Significant difference between stage S and stage 6 (beta=0.74; x =4.42, df=1, p=O.O4).

�5ignificant difference between stage S and stage 6 (beta=0.65; X2=3.89, df=1, p=O.OS).
1’Significant difference between stage 6 and stage 7 (beta=1.22; �=4.38, df=1, p=O.O4).
Significant difference between stage 6 and stage 7 (beta=1.63; x =5.63, df=1, p=O.O2).
Significant difference between stage 6 and stage 7 (beta=1.53; X2=S.88, df=1, p=O.O2).

DISCUSSION

Since its publication in 1982, the Global Deteniora-
tion Scale has been widely used to stage Alzheirner’s
disease. It was developed by using primarily a concep-

tual approach, rather than psychometric and statistical
methods, to describe cognitive and noncognitive char-
actenistics associated with the course of this disease and
related disorders. A number of assumptions were made
concerning the occurrence, rate of change, and intenne-
lationships of cognitive impairment, behavioral dys-
function, impairment in activities of daily living, and
psychiatric symptoms.

Our results show that significant psychopathology oc-
curs at earlier stages of the Global Deterioration Scale
than predicted by Reisberg et al. (7). Although the scale
specifically states that no assistance with toileting and eat-

ing is needed until stage 6, 21 . 1 % of the patients in stage
S had problems with toileting and 10.8% had problems
with eating. The most significant changes in problems
with bathing occurred between stages 3 and 4 as well as
between stages S and 6. Bathing is not referred to explicitly
in the Global Deterioration Scale, but even ifit is classified

under the general category of “some assistance with ac-
tivities of daily living” in stage 6, significant change oc-

curned earlier than predicted. Although the Global De-
tenionation Scale specifically states that no assistance is
needed for eating and toileting in stage S but is needed in
stage 7, these results show an earlier shift.

Our results support one of the basic assumptions un-
denlying the Global Deterioration Scale and all other
clinical staging instruments, i.e., that patients with Alz-
heimen’s disease become progressively worse as a natu-
ral course of the disease. Indeed, the most useful rating
scales for staging Alzheimer’s disease rely heavily on
cognitive measures (13-15).

It is clear from our results that psychiatric pathology
and functional impairment associated with Alzheimer’s
disease occur sooner than predicted by the Global De-
tenioration Scale and that the rate of change is different
from that specified in the instrument. Our results also
have broaden implications for understanding Alzhei-

men’s disease. A wide range of psychiatric symptoms
may be seen quite early in the disease. Even Alois Alz-
heimen’s initial report (16) described a number of psy-

chiatnic symptoms in his S 1 year-old patient, including
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strong feelings of jealousy as the earliest presentation of
the disorder. Although cognitive deficits are primary
symptoms, they rarely occur without substantial dys-

function in other areas.
The Global Deterioration Scale has been reported to

have good intenraten reliability, ranging from 0.82 to
0.92 (13, 17, 18). Its validity is difficult to evaluate
without prospective longitudinal clinical studies with

standardized assessments of the cognitive and noncog-
nitive variables, followed by neuropathological confin-

mation of the diagnosis of Alzheimer’s disease. Valida-
non studies reported to date have relied on correlations
of assigned stages of the Global Deterioration Scale

with clinical, psychometric, and imaging (i.e., CT and
PET scan) variables (7, 8, 17-19). These, however, are
indirect measures of validity.

The authors ofthe Global Deterioration Scale are prob-
ably correct in asserting that ordinal progression of func-

tional decline may be affected by coexisting pathology.
However, they implicitly postulate a single, relatively con-
sistent progression of decline in Alzheimer’s disease with-

out empirically verifying this hypothesis. An example of
the difficulties that may occur in the utilization ofthe scale

is the assumption, according to the scale, that symptoms

of Alzheimer’s disease are not detectable in stage 2 and

that stage 3 defines incipient Alzheimen’s disease (7, 8, 11,
1 9). The results in this report demonstrate that patients
with clinically diagnosed disease and mild impairment
according to the Mini-Mental State examination can be
classified in stage 2, and by that stage they already show
significant psychopathology.

The use of the Global Deterioration Scale as a global
staging instrument carries with it the subtle hazard that
because the scaled score provides information in a quasi-
mathematical form, it can appear to convey more infor-
mation about the patient’s condition than it actually does.
In addition, it presumes the homogeneity of Alzheimer’s
disease, whereas a growing literature supports the hy-
pothesis that it may be a heterogeneous disease (20-24).

Since staging of Alzheimen’s disease by using the

Global Deterioration Scale implies an overall clinical
state, which in turn is a basis for examining other clini-
cal variables, it is important to recognize that these van-
ables array themselves differently than posited in the
Global Deterioration Scale. The use of separate instru-
ments to describe cognitive status, psychiatric symp-
torns, and functional status (10, 14, 25) may be the
most accurate way to describe the illness until better
multidimensional scales are developed.
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