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2 Clinical stages of Alzheimer’s disease
Barry Reisberg and Emile H. Franssen

Alzheimer’s disease (AD) is a characteristic process
with readily identifiable clinical stages. These clini-
cal stages exist in a continuum with normal aging
processes. The clinical stages of AD can be

described in alternative wavs. For example, they .

can be described globally or they can be described in
terms of constituent elements, referred to as clinical
axes. One of these clinical axes, functioning and
self-care, is particularly useful in describing the pro-
gression of AD. However, many conditions, partic-
ularly, in aged persons, can interfere with
functioning apart from AD. For these and other rea-
sons, functioning changes alone do not adequately
describe the progress of AD. However, the combi-
nation of global changes and their functional con-
comitants can provide a clear map of the progress of
AD. This clinical map is enriched by noting the
common behavioral concomitants of the stages.
However, the behavioral and mood manifestations

of AD are much more diverse than the cognitive and -

functional features of the disease progression.

Globally, seven major stages from normality to most
severe AD are identifiable’®. Functionally, 16 stages
and substages corresponding to the global stages
are recognizable’. These global and functional clin-
ical stages and substages of aging and AD are sum-
marized as follows.

Stage |: Normal

At any age, persons may potentially be free of objec-
tive or subjective symptoms of cognition and func-

tional decline and also free of associated behavioral
and mood changes. We call these mentally healthy
persons at any age, stage 1, or normal (Figure 1).
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Figure | Stage I: Normal ’

Stage 2: Normal aged forgetfulness

Half or more of the population of persons over the
age of 65 experience subjective complaints of cogni-
tive and/or functional difficulties. The nature of
these subjective complaints is characteristic. Elderly
persons with these symptoms believe they can no
longer recall names as well as they could 5 or 10
years previously. They also frequently develop the
conviction that they can no longer recall where they
have placed things as well as previously (Figure 2).
Subjectively experienced difficulties in concentra-
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Figure 2 Stage 2: Normal aged subjective forget-
fulness. “Why can't | remember where | put those
papers?! | used to remember where everything that | put
away was located’

tion and in finding the correct word when speaking,
are also common. Various terms have been sug-
gested for this condition, but normal aged forgetful-
ness is probably the most satisfactory terminology.
These svmptoms, which by definition, are not
notable to intimates or other external observers of
the person with normal aged forgetfulness, are gen-
erally benign®. However, there is some recent evi-
dence that persons with these symptoms do decline
at greater rates than similarlv aged persons and sim-
ilarly healthy persons who are free of subjective
complaints’.

Stage 3: Mild cognitive impairment

Persons at this stage manifest deficits which are
subtle, but which are noted bv persons who are
closely associated with the stage 3 subject. The sub-
tle deficits may become manifest in diverse ways.
For example, the person with mild cognitive impair-
ment (MCI) may noticeably repeat queries. The
capacity to perform executive functions also
becomes compromised. Commonly, for persons
who are still working, job performance may decline.
For those who must master new job skills, decre-
ments in these capacities may become evident. For
example, the MCI subject mayv be unable to master
new computer skills (Figure 3j. MCI subjects who
are not emploved, but who plan complex social

events, such as dinner parties, may manifest
declines in their ability to organize such events.
Other MCI subjects may manifest concentration
deficits. Many persons with these symptoms begin
to experience anxiety, which may be overtly evi-
dent".
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Figure 3 Stage 3: Mild memory impairment. In
this stage, ability to perform complex occupational
and social tasks is compromised and may be notice-
able by colleagues. This is a ‘border stage’ which does
not necessarily progress. When progression does occur,
the true (potential) duration of this stage is probably 7
years; however, symptoms are commonly not observed
until this stage has progressed at least midway through
its temporal course a

The prognosis for persons with these subtle svmp-
toms of impairment is variable, even when a select
subject group who are free of overt medical or psv-
chological conditions which might account for, or
contribute to, the impairments are studied. A sub-
stantial proportion of these persons will not decline,
even when followed over the course of many years.
However, in a majority of persons with stage 3
symptoms, overt decline will occur, and clear symp-
toms of dementia will become manifest over inter-
vals of approximately 2 to 4 vears”. In persons who
are not called upon to perform complex occupa-
tional and/or social tasks, svmptoms in this stage
may not become evident to family members or
friends of the MCI patient. Even when symptoms
do become noticeable, MCI subjects are commonly
midway or near the end of this stage before con-
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cerns result in clinical consultation. Consequently,
although progression to the next stage in MCI sub-
jects commonly occurs in 2 to 3 vears, the true dura-
tion of this stage, when it is a harbinger of
subsequently manifest dementia, is probably
approximately 7 vears".

Management of persons in this stage includes coun-
seling regarding the desirability of continuing in a
complex and demanding occupational role.
Sometimes, a ‘strategic withdrawal’ in the form of
retirement, mayv alleviate psychological stress and
reduce both subjective and overtly manifest anxiety.

Stage 4: Mild Alzheimer’s disease

Symptoms of impairment become evident in this
stage. For example, seemingly major recent events,
such as a recent holiday or a recent visit to a relative,
may, or may not, be recalled. Similarly, overt mis-
takes in recalling the day of the week, month or sea-
son of the vear mav occur. Patients at this stage can
still generallv recall their correct current address.
They can also generally correctly recall the weather
conditions outside and very important current
events, such as the name of a prominent head of
state. Despite the overt deficits in cognition, per-
sons at this stage can still potentially survive inde-
pendently in community settings. However,
functional capacities become compromised in the
performance of instrumental (i.e. complex) activities
of daily life. For example, there is a decreased
capacity to manage persenal finances. For the stage
4 patient who is living independently, this may
become evident in the form of difficulties in paying
rent and other bills. A spouse mayv note difficulties
in writing the correct date and the correct amountin
paving checks (Figure 4). The ability to indepen-
dent'ly market for food and groceries also becomes
compromised in this stage. Persons who previously
prepared meals for family members and/or guests
begin to manifest decreased performance in these
skills. Similarly, the ability to order food from a
menu in a restaurant setting begins to be compro-
mised. Frequently, this is manifest in the patient
handing the menu to the spouse and saying "you
order”.
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Figure 4 Stage 4: Mild Alzheimer's disease. The
diagnosis of Alzheimer’s disease can be made with con-
siderable accuracy in this stage. The most common func-
tioning deficit in these patients is a decreased ability
to manage instrumental (complex) activities of
daily life. Examples of common deficits include
decreased ability to manage finances, to prepare meals
for guests, and to market for oneself and one’s family.

~ The stage 4 patient shown has difficulty writing the cor-

rect date and the correct amount on the check.
Consequently, her husband has to supervise this activity.
The mean duration of this stage is 2 years

The dominant mood at this stage is frequently what'
psychiatrists term a flattening of affect and with-
drawal. In other words, the patient often seems less
emotionally responsive than previously. This

absence of emotional responsivity is probably inti-
mately related to the patient’s denial of their deficit,
which is often also notable at this stage. Although
the patient is aware of their deficits, this awareness
of decreased intellectual capacity is too painful for
most persons and, hence, the psychological defense
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mechanism known as denial, whereby the patient.

seeks to hide their deficit, even from themselves
where possible, becomes operative. In this context,
the flattening of affect occurs because the patient is
fearful of revealing their deficits. Consequently, the
patient withdraws from participation in activities
such as conversations.

In the absence of complicating medical pathology,
the diagnosis of AD can be made with considerable
certainty from the beginning of this stage. Studies
indicate that the duration of this stage of mild AD is
a mean of approximately 2 vears.

Stage 5: Moderate Alzheimer’s
disease

At this stage, deficits are of sufficient magnitude as
to prevent independent, catastrophe-free, commu-
nity survival. Patients can no longer manage on
their own in the community. If they are ostensibly
alone in the community then there is generally
someone who is assisting in providing adequate
and proper food, as well as assuring that the rent
and utilities are paid and the patient’s finances are
taken care of. For those who are not properly
watched and/or supervised. predatorv strangers
may become a problem. Very common reactions for
persons at this stage who are not given adequate
support are behavioral problems such as anger and
suspiciousness.

Cognitively, persons at this stage frequently cannot
recall such major events and aspects of their current
lives as the name of the current president, the
weather conditions of the dav, or their correct cur-
rent address. Characteristically, some of these
important aspects of current life are recalled, but not
others. Also, the information is loosely held, so, for
example, the patient may recall their correct address
on certain occasions, but not others.

Remote memory also suffers to the extent that per-
sons may not recall the names of some of the schools
which thev attended for many vears, and from
which they graduated. Orientation may be compro-
mised to the extent that the correct year may not be
recalled. Calculation deficits are of such magnitude
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that an educated person has difficulty counting
backward from 20 by 2s.

Functionally, persons at this stage have incipient
difficulties with basic activities of daily life. The
characteristic deficit of this tvpe is decreased ability
to independently choose proper clothing (Figure 53).
This stage lasts an average of approximately 1.5

vears”.
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Figure 5 Stage 5: Moderate Alzheimer's disease.
In this stage, deficits are of sufficient magnitude as to pre-
vent catastrophe-free, independent community survival.
The characteristic functional change in this stage is incip-
ient deficits in basic activities of daily life. This is
manifest in a decrement in the ability to choose
proper clothing to wear for the weather conditions
and/or for the daily circumstances (occasions). Some
patients begin to wear the same clothing day after day
unless reminded to change. The spouse or other care-
giver begins to counsel regarding the choice of clothing.
The mean duration of this stage is [.5 years

Stage 6: Moderately severe
Alzheimer’s disease

At this stage, the ability to perform basic activities of
daily lite becomes compromised. Functionally, five
successive substages are identifiable. Initially, in
stage 6a, patients, in addition to having lost the abil-
ity to chooge their clothing without assistance, begin
to require assistance in putting on their clothing
properly. Unless supervised, patients may put their
clothing on backward, they may have difficulty
putting their arm in the correct sleeve, or they may
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Figure 6 Stage 6a: Moderately severe Alzheimer's
disease. In the stage of moderately severe Alzheimer's
disease, the cognitive deficits are of sufficient magnitude
as to interfere with the ability to carry out basic
activities of daily life. Generally. the earliest such
deficit noted in this stage is decreased ability to put
on clothing correctly without assistance. The total
duration of the stage of moderately severe AD (stage 6a
through 6e) is approximately 2.5 years

dress themselves in the wrong sequence. For exam-
ple, patients may put their street clothes on over
their night clothes (Figure 6). At approximately the
same point in the evolution of AD, but generally just
a little later in the temporal sequence, patients lose
the ability to bathe independently without assis-
tance (stage 6b). Characteristically, the earliest and
most common deficit in bathing is difficulty adjust-
ing the temperature of the bath water (Figure 7).
Initially, once the spouse adjusts the temperature of
the bath water, the patient can still potentially oth-
erwise bathe independently. Subsequently, as this
stage evolves, additional deficits in bathing inde-
pendently as well as in dressing independently

INTRODUCTION AND HISTORICAL BACKGROUND
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Figure 7 Stage 6b: Moderately severe
Alzheimer's disease. Requires assistance adjust-
ing the temperature of the bath water. Atapprox-
imately the same time as Alzheimer's patients begin to
lose the ability to put on their clothing properly without
assistance, but generally just a little bit later in the disease
course, patients begin to require assistance in handling
the mechanics of bathing. Difficulty adjusting the tem-
perature of the bath water is the classical earliest deficit
in bathing capacity in Alzheimer's disease

occur. In this 6b substage, patients generally
develop deficits in other modalities of daily hygiene
such as properly brushing their teeth indepen-
dentlv. With the further evolution of AD, patients
lose the ability to manage independently the
mechanics of toileting correctlv (stage 6¢). Unless
supervised, patients may place the toilet tissue in
the wrong place (Figure 8). Many patients will for-
get to flush the toilet properly. As the disease
evolves in this stage, patients subsequently become
incontinent. Generally, urinary incontinence occurs
first (stage 6d), then fecal incontinence occurs (stage
6e). The incontinence can be treated, or even ini-
tially prevented entirely in many cases, by frequent
toileting (Figure 9). Subsequently, strategies for
managing incontinence, including appropriate bed-
ding, absorbent undergarments, etc., become neces-
sary.

In this sixth stage cognitive deficits are generally so
severe that persons will display little or no knowl-
edge when queried regarding such major aspects of
their current life circumstances as their current
address or the weather conditions of the day. Recall




AN ATLAS OF ALZHEIMER'S DISEASE

,//\\
-.,/’\:\ i (/\/
_ G [
— é\ 'i
M K4
{ \
=\

Copyright © 1999 Barry Reisberg, M.D.
Figure 8 Stage 6c: Moderately severe Alzheimer's
disease. Requires assistance with cleanliness in
toileting. After Alzheimer's patients lose the ability to
dress and bathe without assistance, they lose the ability
to independently maintain cleanliness in toileting

T
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Figure 9-Stage 6d and 6e: Moderately severe
Alzheimer's disease. Requires assistance to
maintain continence. After Alzheimer's patients lose
the ability to dress, bathe and toilet without assistance,
they develop incontinence. Generally, urinary inconti-
nence precedes fecal incontinence. Strategies to prevent
episodes of incontinence include taking the patient to the
restroom and supervision of toileting

of current events is generally deficient to the extent
that the patient cannot name the current national
head of state or other, similarly prominent news-
worthy figures. Persons at this sixth stage will most
often not be able to recall the names of any of the
schools which theyv attended. They may, or may

Copyright © 1999 Barry Reisberg, M.D.
Figure 10 Stage 6: Moderately severe Alzheimer's
disease. In this stage the patient's cognitive deficits are
generally of such magnitude that the patient may at times
confuse their wife with their mother or otherwise
misidentify or be uncertain of the identity of close
family members. At the end of this stage, speech abil-
ity overtly breaks down

not, recall such basic life events as the names of their
parents, their former occupation and the country in
which they were born. They still have some knowl-
edge of their own names; however, patients in this
stage begin to confuse their spouse with their
deceased parent and otherwise mistake the identity
of persons, even close family members, in their own
environment (Figure 10). Calculation ability is fre-
quently so severelv compromised at this stage that
even well-educated patients have difficulty count-
ing backward consecutively from 10 by 1s.

Emotional changes generally become most overt
and disturbing in this sixth stage of AD. Although
these emotional changes may, in part, have a neuro-
chemical basis, they are also clearly related to the
patient’s psychological reaction to their circum-
stances. For example, because of their cognitive
deficits, patients can no longer channel their ener-
gies into productive activities. Consequently,
unless appropriate direction is provided, patients
begin to fidget, to pace, to move objects around and
place items where they may not belong, or to mani-
fest other forms of purposeless or inappropriate
activities. Because of the patient’s fear, frustration
and shame regarding their circumstances, as well as
other factors, patients frequently develop verbal




CLINICAL STAGES OF ALZHEIMER'S DISEASE

outbursts, and threatening, or even violent, behav-
ior may occur. Because patients can no longer sur-
vive independently, they commonly develop a fear
of being left alone. Treatment of these and other
behavioral and psychological symptoms which
occur at this stage, as well as at other stages of AD,
involves counseling regarding appropriate activities
and the psvchological impact of the illness upon the
patient, as well as pharmacological interventions™*.

The mean duration of this sixth stage of AD is
approximately 2.5 vears®. As this stage comes to an
end, the patient, who is doubly incontinent and
needs assistance with dressing and bathing, begins
to manifest overt breakdown in the ability to articu-
late speech. Stuttering (verbigeration), neologisms,
and/or an increased paucity of speech, become
manifest.

Stage 7: Severe Alzheimer’s disease

At this stage, AD patients require continuous assis-
tance with basic activities of daily life for survival.
Six consecutive functional substages can be identi-
fied over the course of this final seventh stage. Early
in this stage, speech has become so circumscribed,
as to be limited to approximately a half dozen intel-
ligible words or fewer in the course of an intensive
contact and attempt at an interview with numerous
queries (stage 7a). As this stage progresses, speech
becomes even more limited to. at most, a single
intelligible word (stage 7b). Once speech is lost, the
abilitv to ambulate independently (without assis-
tance), is invariably lost (stage 7c, Figure 11).

However, ambulatory ability is readily compro- -

mised at the end of the sixth stage and in the early
portion of the seventh stage by concomitant physi-
cal disability, poor care, medication side-effects or
other factors. Conversely, superb care provided in
the early seventh stage, and particularly in stage 7b,
can postpone the onset of loss of ambulation, poten-
tially for many vears. However, under ordinary cir-
cumstances, stage 7a has a mean duration of
approximately 1 year, and stage 7b has a mean
duration of approximately 1.5 vears*®. In patients
who remain alive, stage 7c lasts approximately 1
year™¥, after which patients lose the ability not only
to ambulate independently, but also to sit up inde-
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Figure 11 Stage 7: Severe Alzheimer's disease.
Early in the course of this final stage of AD speech abil-
ity is limited to only a few words. Later, all intelligible
speech is essentially lost, with speech limited to, at most,
a single intelligible word. Subsequently, ambulatory
ability is lost and the patient requires assistance
in walking. Each substage of this final seventh stage
lasts an average of 1—1.5 years

pendently (stage 7d). At this point in the evolution
of AD, patients will fall over when seated unless
there are arm rests to hold the patient up in the chair
(Figure 12). This 7d substage lasts approximately 1
year*". Patients who survive subsequently lose the
ability to smile (stage 7e). At this substage only gri-
macing facial movements are observed in place of
smiles. This 7e substage lasts a mean of approxi-
mately 1.5 years"*. It is followed in survivors, by a
final 7f substage, in which AD patients additionally
lose the ability to hold up their head independently.

m
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Figure 12 Stage 7d: Severe Alzheimer's disease.
Without armrests on the chair, the patients
would fall over. In the latter portion of the final stage
of AD, patients become immobile to the extent that they
require support to sit up without falling. With the
advance of this stage, patients lose the ability to smile
and, ultimately, to hold up their head without assistance,
unless their neck becomes contracted and immobile.
Patients can survive in this final 7f substage indefinitely;
however, most patients succumb during the course of
stage 7

With appropriate care and life support, patients can
survive in this final substage of AD for a period of
years.

With the advent of the seventh stage of AD, certain
physical and neurological changes become increas-
ingly evident. One of these changes is physical
rigidity. Evident rigidity upon examination of the
passive range of motion of major joints, such as the
elbow, is present in the great majority of patients,
throughout the course of the seventh stage (Figure
13)"%. In many patients, this rigidity appears to be
a precursor to the appearance of overt physical
deformities in the form of contractures.
Contractures are irreversible deformities which pre-
vent the passive or active range of motion of joints
(Figure 14). In the early seventh stage (7a and 7b),
approximately 40% of AD patients manifest these
deformities®. Later in the seventh stage, in immo-
bile patients (from stage 7d to 7§), nearly all AD
patients manifest contractures in multiple extremi-
ties and joints®.

[
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Figure 13 In the final stages of AD patients mani-
fest increasing rigidity. Rigidity is evident to the
examiner in the stage 7 patient upon passive range of
motion of major joints such as the elbow
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Figure 14 Contractures of the elbow, wrists and
fingers. Development of joint deformities known as
contractures, is an increasing problem in the stage 7
Alzheimer's disease. A contracture is a joint deformity
which makes full range of movement of a joint impossi-
ble without producing severe pain. Approximately 40%
of patients in stage 7a and 7b manifest these deformities
to the extent that they cannot move a major joint more
than half way. In the immobile Alzheimer's patient
(stages 7d to 7f), approximately 95% of patients manifest
these deformities which are usually present in many
joints
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Neurological reflex changes also become evident in
the stage 7 AD patient. Particularly notable is the
emergence of so-called ‘infantile’, ‘primitive’ or
‘developmental’ reflexes which are present in the
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infant but which disappear in the toddler. These
reflexes, including the grasp reflex, suckihg reflex
(Figure 15), and the Babinski plantar extensor reflex
(Figure 16), generally begin to re-emerge in the lat-
ter part of the sixth stage and are usually present in
the stage 7 AD patient”. Because of the much
greater physical size and strength of the AD patient
in comparison with an infant, these reflexes can be
very strong and can impact both positively and neg-
atively on the care provided to the AD patient®.

AD patients commonly die during the course of the
seventh stage. The mean point of demise is when
patients lose the ability to ambulate and to sit up
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Figure 15 Sucking reflex. ‘Primitive’ reflexes, also
known as ‘infantile’ reflexes or ‘developmental’ reflexes,
such as the sucking reflex, are evident in the stage 7
Alzheimer's patient
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