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We determined estimates of survival in children, 3-15
years of age, in the vegetative state (VS) (n ⴝ 564),
immobile minimally conscious state (MCS) (n ⴝ 705),
and mobile MCS (n ⴝ 3,806). Data were extracted
from the annual Client Development Evaluation Reports of the California Department of Developmental
Services between 1988 and 1997 using the operational
definitions for these three states on the basis of 15
descriptive behavioral categories. Patients were also
categorized according to the following four etiologies:
acquired (traumatic and nontraumatic) brain injury;
perinatal/genetic; degenerative; and unknown/undetermined. The percentage of patients surviving 8 years
was 63%, 65%, and 81%, for the VS, immobile MCS,
and mobile MCS, respectively. Children in the VS and
MCSs with acquired brain injury had lower mortality
rates and those with degenerative diseases the highest
mortality rates. We observed little difference in survival between patients in the VS and immobile MCS,
suggesting that the presence of consciousness is not a
critical variable in determining life expectancy. Furthermore, survival was much greater for patients in the
mobile MCS than for those in the immobile MCS,
suggesting that mobility is more important in predicting survival than the level of consciousness. © 2000
by Elsevier Science Inc. All rights reserved.

accompanied by sleep-wake cycles, with either complete
or partial preservation of hypothalamic and brainstem
autonomic functions [1]. The Aspen Consensus Conference workgroup on the vegetative and minimally conscious states described the minimally conscious state
(MCS) as a condition of severely altered consciousness in
which a person demonstrates minimal but definite behavioral evidence of self or environmental awareness [2].
Much has been written regarding survival of patients in the
VS [3-17]. Relatively little, however, is known about
survival of patients in the MCS. Knowledge of the survival
and mortality rates for patients in these states can be
valuable for the long-term planning of caregivers and
family members.
In this study, we compared the mortality of children in
the VS and MCS. Specifically, our goals were (1) to
delineate the differences in survival and mortality risk for
patients in the VS or MCS; (2) to identify the risk factors
for a patient in the VS or MCS, such as the etiology of
disability, presence of a gastrostomy tube for feeding, sex,
age, or level of mobility (if any) in the MCS; and (3) to
determine whether minimal consciousness, in the absence
of mobility, is associated with better survival than the VS.
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Test Instrument. We reviewed data collected by the California Department of Developmental Services on the Client Development Evaluation Reports (CDERs) [18] during the January 1988 to December 1997
study period. These data included observations on all 194,168 patients
who received medical care or other services from the State of California
during the study period. Each CDER during the study period included
demographic information, ICD-9 codes for etiology, information on other
medical conditions, and level of motor, self-care, and cognitive functioning. The CDER includes 261 items. Each patient’s CDER is updated
approximately annually, thus yielding repeated measures on risk factors
for most patients in the study. The CDER has been previously validated,
as reported in our earlier publications [4,17].

Introduction
The Multi-Society Task Force on the Persistent Vegetative State defined the vegetative state (VS) as a condition
of complete unawareness of the self and the environment,

From the *Department of Statistics; University of California,
Riverside, Riverside; and †Department of Pediatrics; Loma Linda
University School of Medicine, Loma Linda, California.

312

PEDIATRIC NEUROLOGY

Vol. 23 No. 4

Methods

Communications should be addressed to:
Dr. Ashwal; Department of Pediatrics; Loma Linda University School
of Medicine; 11175 Campus Street, Coleman Pavilion,
Loma Linda, CA 92350.
Received April 12, 2000; accepted May 30, 2000.

© 2000 by Elsevier Science Inc. All rights reserved.
PII S0887-8994(00)00194-6 ● 0887-8994/00/$—see front matter

Table 1.

Definitions of the VS, immobile MCS, and mobile MCS

Description of CDER Item*

VS

Rolling and sitting
Hand use
Arm use
Eating
Level of bladder control
Level of bowel control
One-to-one interaction with peers
Auditory perception
Visual perception
Associating time with events
Word usage
Expressive nonverbal communication
Receptive nonverbal communication
Receptive language
Expressive language

1
1
1
1
1
1
1
1-2
1
1
1
1
1
1
1

Levels of Ability
Immobile
Mobile
MCS
MCS
1
1
1
1
1
1
1-2
1-4
1-5
1
1-2
1-2
1-2
1-2
1-3

1-7
1-3
1-4
1
1
1
1-2
1-4
1-5
1
1-2
1-4
1-2
1-2
1-3

* For details of the scales used, see the Appendix. Differences
between immobile and mobile MCSs were based on different cutoff
points in four categories: rolling and sitting, hand use, arm use, and
expressive nonverbal communication. Hand use and arm use were
included because higher levels of function require limb use.
Abbreviations:
CDER ⫽ Client Development Evaluation Report
MCS ⫽ Minimally conscious state
VS
⫽ Vegetative state

Subjects. Our subjects were patients who (1) received services from
the California Department of Developmental Services between January
1988 and December 1997 and (2) were between 3 and 15 years of age and
in the VS or MCS on at least one CDER during the study period. Only
children 3 years of age and older were selected, because cognitive and
communication deficits may not be apparent before that age. In all, 5,075
individuals met these criteria.
Mortality information was obtained by matching the annual computer
tapes issued by the California Department of Health Services to the
CDER database. According to California law, all deaths in the state are
reported to that department.
Vegetative State. The definition of the VS used here is that proposed
by Ashwal et al. [4] in a study using the same database. To be considered
in a VS for a given CDER evaluation, a patient’s scores must be at the
lowest level on the 15 items of the CDER (Table 1). These items include
evaluations of mobility, self-care, cognition, and communication. In
other studies the reliability of these items has been investigated and
judged satisfactory [19-22]. Previous studies have demonstrated that the
survival and life expectancy of persons in the VS are considerably worse
than those of the general population. Strauss et al. [17], using the same
database as the present study, recently reported on the effect of a number
of risk factors on the survival of patients in the VS.
Minimally Conscious States (With or Without Mobility). We used the
operational definition of the MCS presented in Table 1. To be in a MCS
on a given evaluation, a patient’s scores must be better than the lowest
level on at least one of the 15 items (better than the next-to-lowest in the
case of Auditory Perception) but not so high as to demonstrate more than
minimal behavioral evidence of one’s self or the environment.
For patients with severe developmental disabilities, mobility proves to
be a significant predictor of reduced mortality risk [23-30]. Mobility was
defined as the presence of spontaneous or elicited movement of the trunk
or upper or lower extremities, specifically the ability to lift one’s head or
chest when lying on the stomach, roll from front to back or back to front,
or maintain the sitting position for at least 5 minutes. Our operational

definition of the MCS allows for some mobility. With this in mind, we
divided the MCS into two states: one with mobility and one without. A
patient meeting the requirement for the MCS without evidence of
mobility was considered to be in an immobile MCS. Otherwise the
patient was in a mobile MCS.
Statistical Methods. We used the pooled repeated observation method
for analysis. In this method the unit of observation is not a patient, but a
patient-month. With each patient-month we associated (1) a binary
outcome variable indicating whether the patient lived or died in that
month and (2) a vector of explanatory variables, including age, sex,
etiology, and so forth.
Logistic regression analysis [31] was used to relate the survival
variable to the explanatory variables. This approach has been widely used
in similar work [24-26]. The total patient-months contributed by 5,075
individuals during the study period was 200,057.5. During this period,
818 patients died, for an overall mortality rate of 49.1 deaths per 1,000
person-years.
We considered the following explanatory variables: (1) feeding tube (a
binary variable indicating whether a patient was fed by gastrostomy
tube); (2) sex (a binary variable for male/female); (3) state of consciousness (a binary variable for each of the three states: VS, immobile MCS,
and mobile MCS); and (4) etiology (a binary variable for each of the four
categories of etiology: acquired, perinatal/genetic, degenerative, and
unknown/undetermined).
1. Acquired: a binary variable indicating whether the patient’s disability
was the result of a traumatic or nontraumatic brain injury. Patients
with traumatic brain injury were identified either by an ICD-9
diagnosis of brain injury (codes 800-804 or 850-854) or by a cognitive
disability arising from an automobile or other vehicular accident.
Nontraumatic brain injuries were those acquired as the result of a
near-drowning incident or suffocation; an infection such as measles or
bacterial meningitis; or a cardiorespiratory arrest or cerebrovascular
injury (e.g., stroke, hemorrhage).
2. Perinatal/genetic: A binary variable indicating whether a patient’s
disability originated in the perinatal period or from a nonprogressive
genetic disorder such as Down syndrome (etiologies indicated in
Table 2).
3. Degenerative: A binary variable indicating whether the patient’s
disability was caused by any of a number of degenerative diseases
(Table 2).
4. Unknown/undetermined: A patient whose etiology did not fall into
one of the above categories was referred to as “etiology not otherwise
specified” (NOS). Approximately 40% of the children in the database
had no etiology indicated in their reports.
Etiologic groupings were motivated by stratified analysis of mortality
and by considerations of the medical similarities of the etiologies.
Although the stratified analysis exhibited some evidence of a reduction in
the mortality rates in the later part of the study period, the trend was
inconsistent and weak. We did not include a secular trend, therefore, in
our final model. Model selection was carried out using Wald and
deviance statistics for nested models, and the Akaike information
criterion otherwise [32]. We addressed the Markov assumption by
including terms in the model representing a patient’s present state, prior
state, and all interactions. We found the prior state to be insignificant in
predicting mortality.

Results
Table 2 presents the distribution of the 5,075 individuals
in the study across the four etiologic groups. In 15.2% of
patients the etiology was that of acquired brain injury;
43.2% had conditions that originated in the perinatal
period, including chromosomal anomalies (mostly Down
syndrome); and 2.1% had degenerative conditions. Approximately 40% of the patients were in the NOS group.
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Table 2.

Etiology of vegetative state or minimally conscious state
Etiology

n

Table 4.
group

Level of mobility in mobile minimally conscious state

%
CDER Criteria

Traumatic brain injury*
Other acquired brain injury
Near drowning or other post-natal asphyxia†
Infectious diseases, including of central nervous
system‡
Cerebrovascular or pulmonary incidents§
Perinatal/genetic
Congenital anomalies㛳
Other conditions originating in the perinatal
period¶
Down syndrome#
Other chromosomal anomalies**
Other diseases of central nervous system††
Metabolic disorders‡‡
Maternal causes§§
Degenerative diseases㛳 㛳
Not otherwise specified¶¶
total

221

4.4

213
264

4.2
5.2

72

1.4

612
774

12.1
15.3

313
154
251
49
31
106
2015
5,075

6.2
3.0
5.0
1.0
0.6
2.1
39.7
100.0

* ICD-9 codes 800-804, 850-854, 310.2, and vehicle accidents as
indicated in CDER.
†
ICD-9 codes 933.0, 933.1, 934.1, 934.8, 934.9, 994.1, 994.7, and
near drowning incidents as indicated in CDER.
‡
ICD-9 codes 003-139 and 320-326.
§
ICD-9 codes 410-438.
㛳
ICD-9 codes 740-757.
¶
ICD-9 codes 764-779.
#
ICD-9 code 758.0.
** Other ICD-9 codes 758.
††
ICD-9 codes 340-349, other than 348.0 or 349.89 (both
degenerative).
‡‡
ICD-9 codes 270-279.
§§
ICD-9 codes 760-763.
㛳㛳
ICD-9 codes 272.7, 277.5, 330.0-330.9, 331.7, 331.8, 331.9, 333.0,
333.1, 333.2, 333, 334, 348.0, 349.89, 437.0.
¶¶
ICD-9 codes other than those indicated above, including 799.9,
999.9 (approximately 49%), or none indicated (approximately 40%)
in CDER.
Abbreviations:
CDER ⫽ Client Development Evaluation Report
ICD ⫽ International Classification of Diseases, Ninth Revison

Rolling and sitting
1. Does not lift head when lying on stomach
2. Lifts head when lying on stomach
3. Lifts head and chest when lying on stomach
4. Rolls from side to side
5. Rolls from front to back only
6. Rolls from front to back and back to front
7. Maintains sitting position with minimal support
for at least 5 minutes
total
Hand use
1. No functional use of hand
2. Uses raking motion or grasps with hand
3. Uses thumb and fingers in opposition
4. Uses fingers independently
total

n

%

553
1,237
335
435
273
603
370

14.5
32.5
8.8
11.4
7.2
15.8
9.7

3,806

100%

1,372
2,157
277

36.1
56.7
7.3

3,806

100%

Data revealed that most patients who are in a mobile minimally
conscious state still have very limited mobility as determined by
their rolling and sitting ability and their hand use.
Abbreviation:
CDER ⫽ Client Development Evaluation Report

mobile MCS group and demonstrates that the range of
mobility in this group was actually quite limited. For
example, only 9.7% of these patients were able to maintain
a sitting position for 5 minutes, and more than 50% were
unable to roll.
For children 3 years of age, the 8-year survival percentage was 63%, 65%, and 81% for the VS, immobile MCS,
and mobile MCS groups, respectively. Figure 1 illustrates
the Kaplan-Meyer survival curves for the patients initially
at 3 years of age in one of the three states. For children
initially in the MCS, those with some mobility had
markedly better survival than those without. The curves
demonstrate that the difference in mortality for patients in
the VS and immobile MCS was small.

Details of the ICD-9 code groups are also displayed. Table
3 presents how the etiologies were distributed across the
three conditions.
Table 4 presents the range of mobility observed in the
Table 3.

Distribution of etiologies across the three states

Acquired (%)
Perinatal/genetic (%)
Degenerative (%)
NOS (%)
total (%)

VS
(n ⴝ 564)

Immobile MCS
(n ⴝ 705)

Mobile MCS
(n ⴝ 3,806)

36.5
32.1
2.8
28.6
100

22.1
39.3
4.3
34.3
100

10.7
45.4
1.6
42.4
100

Abbreviations:
MCS ⫽ Minimally conscious state
NOS ⫽ Not otherwise specified
VS ⫽ Vegetative state
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Figure 1. Kaplan-Meyer survival curves for a cohort of patients 3 years
of age. Survival was similar in patients in a vegetative state (VS) and
immobile minimally conscious state (MCS); those patients in a mobile
MCS had a longer survival.
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Table 5. Logistic regression analysis of the affect of risk factors
on mortality rates*

Variable
Feeding status
Tube fed
Not tube fed
State
VS
IMCS
MMCS
Etiology
Acquired brain injury
Perinatal/genetic
Degenerative
NOS

Odds
Ratio†

95% Confidence
Interval

1.87
1

1.61-2.17
—

1.87
1.66
1

1.53-2.27
1.39-1.98
—

0.73
0.8
1.55
1

0.6-0.9
0.69-0.94
1.1-2.19
—

* Observation unit is one person-month rather than one person.
Mortality risk relative to the reference group, controlling for other
variables in the model.

†

Abbreviations:
IMCS ⫽ Immobile minimally conscious state
MMCS ⫽ Mobile minimally conscious state
NOS
⫽ Not otherwise stated
VS
⫽ Vegetative state

Table 5 gives the results of the logistic regression
analysis. This multivariate analysis demonstrates the effects on mortality risk when other factors in the model
were held fixed. Sex proved to be an insignificant risk
factor and was omitted. The need for gastrostomy feeding
was associated with a marked increase in mortality (odds
ratio 1.87, P ⬍ 0.0001). Consistent with the pattern in
Figure 1 was the finding that mortality in the immobile
MCS group was not significantly lower than in the VS
group and that mortality in the mobile MCS group was
significantly lower than in either (P ⬍ 0.01).
Both the acquired brain injury group and the perinatal/
genetic group had lower mortality rates than the NOS
group (odds ratios 0.73 and 0.80, respectively, P ⬍ 0.01).
As expected, patients with a degenerative etiology had a
significantly higher risk of death than the comparison
group (NOS) (odds ratio 1.55, P ⬍ 0.05).
Discussion
Interest in defining and developing criteria for patients
in the MCS has increased during the past decade [33-37].
This interest evolved because of concerns that some
patients diagnosed as vegetative actually had evidence of
limited awareness of themselves or the environment [38,
39]. Also at issue was whether the prognosis of patients in
the MCS differed from those in the VS, particularly in
relation to life expectancy and the potential for additional
neurologic recovery. Data from the current study demonstrated little difference in survival between patients in the
VS and those in an immobile MCS; those in the mobile
MCS had a higher survival rate than those in the VS or
immobile MCS.

It has been suggested that consciousness in itself, even
though minimal, would increase survival, although the
mechanisms of why and how this would happen remain
unclear. It is apparent from the current data that consciousness alone is not the critical factor determining survival.
By definition, patients in the VS are immobile, so examining “mobility” as a variable in this group is not relevant.
Mobility can be examined in the MCS, and our data
revealed a positive association between the presence of
mobility and the duration of survival. Although consciousness alone does not increase survival, the presence of
consciousness is associated with increased mobility, and it
is the group of patients with increased mobility that have
improved survival rates.
Although mobility is associated with improved survival
in various populations of neurologically affected patients
[23-30], the reasons for this improved survival have not
been systematically studied. Mobility implies an intact or
partially intact corticospinal tract and lower motor neuron
function as a result of sufficiently preserved neurons and
their descending pathways. Such patients are also likely to
have preserved corticobulbar pathways with better brainstem function, resulting in improved sucking, swallowing,
and respiratory control and postural, vestibular, and labyrinthine reflexes [40]. Mobile patients are better able to
handle and mobilize nasopharyngeal and upper and lower
airway secretions because of the improved mechanical
function in these regions. This improvement reduces the
risk of aspiration, gastroesophageal reflux, pooling of
secretions, and atelectasis and the development of recurrent sinus and pulmonary infections [41-43]. Mobile
patients are also less likely to have severe contractures,
chest wall deformities, or scoliosis, which, when present,
contribute to reduced ventilatory function [44-46]. Mobile
patients are more likely to be fed orally than by gastrostomy tube and, as the present study and other studies [26]
have demonstrated, oral feeding is associated with improved survival.
An important and repeatedly raised issue is that medical
decision-making regarding withdrawing or withholding
treatment from patients in the VS is influenced by the
severe nature of their neurologic impairment [35,47].
Because vegetative patients are unconscious, they have
been deemed to have lost personhood and be less worthy
than patients who are severely impaired but who retain
consciousness [35,47-51]. Information on the withdrawal
of support is difficult to obtain for obvious reasons.
However, the current data, demonstrating no difference in
survival between patients in the VS and immobile MCS,
may be indirect evidence that treatment decisions for
patients in the VS are not being influenced by the
assignment of less “value” or respect. We hope that
explicit data on treatment decisions will become available,
so that this issue can be studied directly.
Although the mobile MCS group might be perceived as
having significant mobility and activity, it should be
realized that their actual level of ability to move is quite
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limited. As presented in Table 1 and the Appendix, for
rolling and sitting, the maximum activity that the patient in
the mobile MCS can do is to maintain a sitting position
with minimal support for at least 5 minutes. By our
operational definition, patients in the mobile MCS were
not able to sit without support for at least 5 minutes or to
assume or maintain a sitting position independently. Thus
the amount of “mobility” in this group was minimal (Table
4).
We were able to identify some effect of etiology on
mortality risk. Within each of the three groups of patients,
VS, immobile MCS, and mobile MCS, those with acquired
brain injuries had lower mortality rates. Perhaps the lower
mortality rate is a result of the acquired brain injury group
having sounder health before injury compared with children with perinatal or genetic etiologies and a greater
potential for recovery (particularly in the traumatic brain
injury group). By contrast, children with degenerative
diseases have a shorter survival than the other groups.
In our previous studies of patients in a persistent [4] or
permanent [17] VS, we had created an “operational”
definition of the VS on the basis of our clinical experience
and the available CDER criteria. As stated earlier, we were
able to validate these criteria. We developed a similar
approach to operationally define MCS using the same
CDER criteria but with different cutoff points (Table 1 and
the Appendix). On the basis of the available published
clinical information concerning the MCS [33,51-53], we
believe that our operational definition is a reasonable and
acceptable proxy for a clinically based determination of
the MCS. The advantage to our approach is the ability to
include a large number of patients with MCS monitored
for an extended period, which allowed the study of
important questions related to survival and the potential
for recovery.
It has been estimated that 10,000-25,000 adults and
4,000-10,000 children are in the VS in the United States
[1]. No estimates of the number of patients in the MCS
have been reported. Of the 5,075 patients reported in this
study, 11% (n ⫽ 564) were in the VS and 89% (n ⫽ 4,511)
were in the MCS. If the proportion of patients in the VS to
MCS were similar in the general U.S. population, it would
suggest that between 112,000 and 280,000 adult and
pediatric patients are in the MCS compared with the
current estimates of 14,000-35,000 adult and pediatric
patients in the VS.
Because of the limited study period (10 years), the
median survival time in the three groups could not be
determined; this calculation requires that 50% of the
patients died. Thus, we could not directly compare the
results of this study to our earlier studies of severely
disabled children [26] or to children in a persistent [4] or
permanent [17] VS. However, a comparison of the
Kaplan-Meyer survival curves in these previous studies
reveals that the patients in the current study have had a
longer survival. This finding was not caused by a secular
trend (i.e., improved survival caused by factors such as
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Table 6.

State of 1,715 children at 3 years old and 3 years later

Condition
at Age 3

Died
(%)

VS
(%)

VS (n ⫽ 163)
IMCS (n ⫽ 176)
MMCS
(n ⫽ 1,376)

14
13
7

58
1
0

Condition 3 Years Later
IMCS MMCS Better
(%)
(%)
(%)
7
52
1

9
15
54

12
18
38

Total
(%)
100
100
100

Abbreviations as in Table 5.

better health care). Instead, the difference reflects the
different questions addressed here and in the previous
studies. Specifically, the earlier studies applied to children
in a persistent or permanent VS. In the present study, by
contrast, no assumption of persistence or permanence was
made. For example, some patients start out in the VS and
improve to the immobile or mobile MCS or some better
state. We observed, for instance, that of the 3-year-old
patients who started out in a given state, only slightly more
than one half were in the same state 3 years subsequently
(Table 6). We hope to investigate this question of a change
of state further in a subsequent study and determine
whether differences exist in the rate or magnitude of
recovery in patients in the VS, immobile MCS, and mobile
MCS.
We thank Drs. Ron Cranford, Joseph Giacino, Deborah Hirtz, Sarah
Roddy, and Stanford Shu for their helpful comments and review of the
manuscript.
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Appendix
Client Development Evaluation Report Items Used in
Definitions of VS, Immobile MCS, and Mobile MCS
Rolling and Sitting
1. Does not lift head when lying on stomach
2. Lifts head when lying on stomach
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3. Lifts head and chest using arm support when lying on
stomach
4. Rolls from side to side
5. Rolls from front to back only
6. Rolls from front to back and back to front
7. Maintains sitting position with minimal support for at
least 5 minutes
8. Sits without support for at least 5 minutes
9. Assumes and maintains sitting position independently
Hand Use
1.
2.
3.
4.

No functional use of hand
Uses raking motion or grasps with hand
Uses thumb and fingers in opposition
Uses fingers independently of each other
Arm Use

1. No functional use of arm
2. Moves arm from shoulder but does not extend or flex
arm (i.e., does not have control of elbow joint)
3. Partially extends arm
4. Fully extends arm

4. Responds differently to voices compared with other
sounds (by smiling or paying attention to the voices)
5. Responds to voices of familiar people differently from
strangers’ voices
6. Recognizes words that sound different (“cat” and
“door”)
7. Recognizes words that sound the same (“hit” and “sit”)
Visual Perception
1. Does not explore visually (includes continuous staring)
2. Some visual exploration but does not follow moving
objects
3. Eyes follow moving objects
4. Rotates head and inspects surroundings (if no motor
limitations)
5. Searches for object that disappears from sight
6. Responds differently to grossly different objects (a ball
and a pencil)
7. Responds differently to similar objects (a cat and a dog)
8. Responds differently to objects (based on differences of
color, size, or shape)
Associating Time With Events and Actions

Eating
1.
2.
3.
4.
5.
6.

Does not feed self, must be fed completely
Attempts to finger feed but needs assistance
Finger feeds self without assistance
Feeds self using spoon, with spillage
Feeds self using fork and spoon, with spillage
Uses eating utensils with no spillage

Word Usage

Level of Bladder Control
1. No control
2. Some bladder control, accidents during waking hours
(once a week or more)
3. Control during day, wets at night
4. Complete control
Level of Bowel Control
1. No control
2. Some bowel control, accidents during waking hours
(once a week or more)
3. Control during day, soils at night
4. Complete control
One-to-One Interaction With Peers
1. Does not enter into interaction
2. Enters into interaction only when others initiate
3. Initiates interaction in familiar or previously successful
situations or settings
4. Initiates interaction in both familiar and unfamiliar
situations or settings
Auditory Perception
1. Does not react to sounds
2. Demonstrates startle response to loud sounds
3. Turns head or eyes toward sound source
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1. Does not associate events and actions with time
2. Associates regular events with morning, noon, or night
3. Associates regular events with a specific hour (dinner
at 6 pm)
4. Associates events with specific time in past, present, or
future (the ball game is at 6 pm tomorrow)
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1. No use of words
2. Uses simple (one-syllable) words and associates words
with appropriate objects
3. Uses complex words and associates words with appropriate objects but has a limited vocabulary
4. Has a broad vocabulary, understands meaning of
words, and uses them in appropriate context
Expressive Nonverbal Communication
1. No expressive nonverbal communication
2. Expresses needs or reactions by squirming, returning
smiles, etc.
3. Communicates by pointing, shaking head, leading by
the hand, etc.
4. Gestures with hands, uses facial expressions for communication
Receptive Nonverbal Communication
1. Does not demonstrate understanding of gestures (tactile
or visual) or facial expressions
2. Demonstrates understanding of simple gestures (“yes,”
“no,” pointing to an object)
3. Demonstrates understanding of complex gestures
4. Demonstrates understanding of a series of gestures
(tactile or visual)

Receptive Language
1.
2.
3.
4.

Does not understand speech
Understands simple words
Understands simple phrases or instructions
Understands meaning of simple conversation and combination of verbal instructions
5. Understands meaning of story plot and complex conversation

Expressive Language
1.
2.
3.
4.
5.
6.
7.

Makes no sound
Babbles but says no words
Says simple words
Says two-word sentences (“I go,” “give me,” etc.)
Says sentences of three or more words
Carries on a conversation
Carries on more complex conversation

Strauss et al: Life Expectancy of VS and MCS Children 319

