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Objective.\p=m-\Toidentify the predictors and prognosis associated with inability to
get up after falling.

Design.\p=m-\Cohortstudy with a mean 21-month follow-up.
Setting.\p=m-\Generalcommunity.
Subjects.\p=m-\1103 New Haven, Conn, residents aged 72 years and older who

were able to follow simple commands and walk unassisted.
Main Outcome Measures.\p=m-\Self-reportedinability to get up without help after

falls not resulting in serious injury; activity restriction and hospitalization after a fall;
death; and placement in a nursing home.

Results.\p=m-\Inabilityto get up without help was reported after 220 of 596 non-
injurious falls. Of 313 noninjured fallers, 148 (47%) reported inability get up after
at least one fall. Compared with nonfallers, the risk factors independently asso-
ciated with inability to get up included the following: an age of at least 80 years
(adjusted relative risk [RR], 1.6; 95% confidence interval [Cl], 1.2 to 2.1); depres-
sion (RR, 1.5; Cl, 1.1 to 2.0); and poor balance and gait (RR, 2.0; Cl, 1.5 to 2.7).
Previous stroke (RR, 1.6; Cl, 1.0 to 2.4) and sedative use (RR, 1.5; Cl, 0.9 to 2.2)
did not achieve significance. Among fallers, older age and poor balance and gait
were associated marginally with inability to get up. Compared with fallers who were
able to get up, fallers who were unable to get up were more likely to suffer lasting
decline in activities of daily living (35% vs 26%). Fallers who were unable to get
up were more likely to die, to be hospitalized, and to suffer a decline in activities
of daily living for at least 3 days, and were less likely to be placed in a nursing home
than were fallers who were able to get up, but these trends were not statistically
significant.

Conclusions.\p=m-\Therisk factors for inability to get up were similar to those for
falling, although certain factors imparted a particular risk of inability to get up with-
out help. The frequency of inability to get up and the short- and long-term morbidity
associated with this inability suggest the need for preventive and treatment efforts.

(JAMA. 1993;269:65-70)

FALLING is a well-recognized clinical
and public health problem among elderly
persons.1"3 From 20% to 30% of commu¬

nity-living persons over the age of65 years
fall each year, and half of these persons
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experience multiple falls.4"7 Although the
majority of falls result in no serious mor¬

bidity, possible sequelae include death,
physical trauma ranging from minor soft-
tissue injuries to fractures, and activity
restriction because of fear.4,6"11

A less-described sequela of falling is
the inability to get up. If the person
remains on the floor or the ground, the
physical and psychological morbidity
may be serious. Dehydration, pressure

sores, rhabdomyolysis, and pneumonia
have all been reported in persons found
lying for prolonged periods after
falls.1214 Even in the absence of physical
morbidity, the inability to get up may
cause fear ofsubsequent falls, thus lead¬
ing to further restriction of functional
activities. This functional decline, in turn,
may increase the burden on family or
care providers or increase health costs
for home care or institutionalization.

At present, little is known about the
frequency, causes, or consequences of in¬
ability to get up after falls. In an early
British study, 20% of falls were reported
to result in a lie of greater than 1 hour.12
However, these were falls reported to
physicians and thus probably represent¬
ed either very frail or injured fallers.
Two recent studies reported that almost
half of fallers required help getting up,
but only 10% of falls resulted in a lie of
greater than 1 hour.10·15

Risk factors associated with inability
to get up after a fall have not been ad¬
equately addressed. In a recent study of
350 community-living previous fallers,
syncope was the only identified risk fac¬
tor for inability to get up after a fall.10 In
another study of community-living per¬
sons who were over the age of 70 years,
fallers living with a spouse were as like¬
ly to suffer a fall with a prolonged lie as
were those who lived alone.15

Therefore, the specific aims of this
study were as follows: (1) to identify the
proportion of fallers who are unable to
get up without help after a fall; (2) to
identify the chronic and situational risk
factors associated with inability to get
up; and (3) to describe the short- and
long-term outcomes experienced by per¬
sons who are unable to get up after a
fall.
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METHODS
Subjects

Subjects were members of the Project
Safety cohort, a probability sample ofnon-
institutionalized New Haven, Conn, res¬
idents who were at least 72 years of age
at the time of enrollment. The sampling
technique was similar to that used to es¬
tablish the New Haven Established Pop¬
ulations for Epidemiologie Studies of the
Elderly cohort.16 First, a census was tak¬
en ofthe 2483 age-restricted, housing units
for the elderly that were not occupied by
persons enrolled in the New Haven Es¬
tablished Populations for Epidemiologie
Studies of the Elderly (EPESE) cohort.
Second, a nearly complete listing of com¬

munity houses and apartment buildings
was generated from utilities listings.
These non-age-restricted housing units
were sampled by selecting every 62nd
unit and identifying the next 12 address¬
es as a cluster to be included in the study.
By this procedure, 5936 households were
identified for inclusion. During the base¬
line interviews from October 1989 through
August 1990, 1436 persons who were at
least 72 years of age were identified in
these households. Only 44 (3%) of these
persons were deemed ineligible, for one
of the following reasons: (1) did not speak
English, Spanish, or Italian; (2) could not
follow simple commands; or (3) was not
ambulatory within the household. Among
the eligible 1392 subjects, 1103 (79%)
agreed to participate and were enrolled
in the Project Safety cohort. All subjects
provided oral consent.

Baseline Data Collection
All cohort members underwent a base¬

line interview and assessment in their
homes by a trained research nurse using
standard instruments. Demographic in¬
formation obtained included age, gender,
race, marital status, living situation,
household composition, education, and in¬
come. Self-reported data were obtained
for several chronic conditions and med¬
ications. The chronic conditions included
myocardial infarction, stroke, arthritis,
diabetes, cancer, Parkinson's disease, and
previous fractures. Sedatives included
benzodiazepines, neuroleptics, and other
medications prescribed for sleep prob¬
lems. Mental status was assessed with
the Folstein Mini-Mental Status Exam¬
ination, and depression was assessedwith
the Center for Epidemiologie Study-De¬
pression (CES-D) test.17·18 Self-reported
basic and instrumental activities of daily
living were ascertained using questions
from Branch et al19 and the Older Amer¬
ican Resource Services20 instruments, re¬

spectively. Adequacy of instrumental
support was ascertained using the New
Haven EPESE questionnaire concern-

ing perceived availability of help with
daily tasks such as shopping, cleaning,
cooking, and transportation.16 Upper- and
lower-extremity strength was assessed
on a three-point scale (ie, good, fair, and
poor) using manual muscle testing.21 Bal¬
ance and gait were assessed with a mod¬
ified Performance-Oriented Assessment
of Mobility instrument.22·23 Balance score
was defined as the total number of stands
performed effectively and included side-
by-side, sternal-nudge, tandem, and one-

leg standing. Gait score included path
deviation, turning, step continuity, and
step symmetry. For some analyses, bal¬
ance and gait scores were combined and
dichotomized at the lowest tertile. These
baseline data were considered to be pos¬
sible chronic risk factors.

During the baseline interview, a proxy
was identified to complete the baseline
interview if the interviewer questioned
the subject's reliability and to contact for
follow-up if needed.

Follow-up
At enrollment, all subjects were given

a 2-year "fall calendar" mounted on card¬
board and equipped with a magnet that
reproduced the actual dates and days of
the month. Subjects were instructed to
complete the calendar daily, marking an
"F" for the day if a fall occurred and an
"N" if no fall occurred. The last day of
each month's calendar was stamped with
instructions to "mail card today please."
Each monthly calendar was a tear-off,
self-addressed, metered postcard that
subjects could leave with their mail car¬
rier or mail to us directly.

Subjects were contacted by telephone
on the 10th day of each month if no cal¬
endar was returned, if the calendar was

completed incorrectly, or if an "F" was
marked for any day of the month. During
the follow-up telephone interview, sub¬
jects were asked about any falls occur¬

ring during the previous month. For each
fall reported, subjects were asked about
circumstances of the fall, any injuries re¬

sulting from the fall, ability to get up
after the fall without help, location of
medical care received following the fall,
and activities in the days following the
fall. Circumstances recorded included the
location of the fall; the presence of any
acute intrinsic problems such as illness,
dizziness, or syncope; any medications
taken within 8 hours of the fall; a precise
description of the activity being carried
out at the time of the fall; and a descrip¬
tion of the environment at the time of the
fall. These data constituted potential sit¬
uational risk factors.

The identified proxies were contacted
if the subject seemed confused or unre¬
liable or could not be reached after five
attempts over 1 week. Subjects were in-

terviewed in the hospital if necessary.
Using this system, follow-up of subjects
for the duration of the study was 99%.

Outcomes
Inability to get up after a fall was

determined by self-reported response
to the following question: "Were you
able to get up without help from some¬
one?" Only falls experienced by nonin-
stitutionalized subjects were included
in this study. Serious injuries were de¬
fined as fractures other than vertebra,
rib, hand, or toe; head injuries that re¬
sulted in loss of consciousness and hos-
pitalization; and serious joint injuries
that required medical attention and hos-
pitalization, or inability to perform ba¬
sic activities of daily living for at least 3
days. Short- and long-term outcomes
measured included activity restriction;
hospitalization after a fall; and death,
functional change, and nursing home
placement during the follow-up year. All
deaths were identified through a con¬
tinuous surveillance of obituaries. Hos-
pitalizations were identified by a con¬
tinuous surveillance ofhospital discharge
records. For all hospitalizations, medi¬
cal and surgical diagnoses and proce¬
dures, length of stay, and discharge dis¬
position were recorded. Nursing home
placement was ascertained either dur¬
ing the monthly monitoring or during
the 1-year follow-up interview. The re¬
search protocol was approved by the
Yale University School of Medicine In¬
stitutional Review Board.

Analysis
Descriptive statistics were calculated,

including frequencies and proportions for
categorical variables as well as means,
SDs, and quartiles for continuous vari¬
ables. The analyses that were aimed at
identifying chronic and situational risk
factors were performed separately. The
first analysis examined the association
between chronic risk factors and risk of
falling, with or without the ability to get
up independently. Study subjects were
divided into three outcome groups: indi¬
viduals who did not fall, individuals who
fell at least once but who were able to get
up after each fall, and individuals who
fell and were unable to get up indepen¬
dently at least once. Because the intent
of this analysis was to identify risk fac¬
tors associated with inability to get up
and not with the occurrence of injury,
individuals who suffered a fall resulting
in a serious injury as defined above were
not included in the primary analysis.

The association between each of the
chronic risk factors and outcome group
was investigated using  2 tests and one¬

way analysis of variance (ANOVA). A
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polytomous logistic regression model
was used to identify the chronic risk
factors associated with falling with and
without ability to get up independent¬
ly.24 The use of polytomous regression
analysis allowed us to model the three-
level categorical outcome variable as a
function of a number of independent
variables. To model the two-phase
event of falling and not being able to
get up, the reference groups of not fall¬
ing and falling but able to get up were
used in these analyses. Variables se¬
lected for inclusion in the model were
those chronic risk factors that were as¬
sociated with falling or with inability to
get up in bivariate analyses with a  
value of less than .10 and were not
highly correlated with each other
(r<.3). If two potential risk factors
were correlated with one another, the
one that was determined to be more
relevant clinically was retained in the
analysis.

The second analysis examined the
relationship between the situational
risk factors and falling, with or without
the ability to get up independently.
Only persons who experienced at least
one fall were included in these analy¬
ses, since situational factors could be
obtained only from persons who fell.
The association between situational
risk factors and outcome group was in¬
vestigated using  2 analyses and Stu¬
dent's t tests. Logistic regression was

performed to identify the risk factors
associated with the inability to get up
after a fall using the same inclusion
criteria as were used for the chronic
factors.

For both the chronic and situational
risk factor models, the adjusted relative
risks (RRs) of falling with and without
ability to get up were calculated with
95% confidence using the software GLIM
(Numerical Algorithm Group of the Roy¬
al Statistical Society, Oxford, England)
for RR, as presented by Wacholder25 and
modified by Risch et al.26 The RRs were
estimated by modeling the log of the out¬
come probabilities as a linear function of
the covariates. The examination of ad¬
justed RRs, rather than odds ratios, was

appropriate in this cohort study, as the
probabilities of falling or inability to get
up were not small.

Next, the association between falling,
with and without the ability to get up, and
activity restriction, hospitalization, nurs¬

ing home placement, functional decline,
and death were examined. Logistic re¬

gression models were created to adjust
for other factors associated with these
five outcomes.

The above analyses were repeated af¬
ter including those falls during which a
serious injury occurred.

Table 1.—Frequency of Inability to Get Up After Falling

Inability to Get Up
After Falls

No. of Falls in Which Persons Were
Unable to Get Up/No. of Falls (%)

No. of Persons Unable
to Get Up/No. of

Persons Who Fell (%)
No serious Injury 220/596 (37) 148/313(47)
Serious Injury 39/64(61) 37/57 (65)
Total 259/660 (39) 185/370 (50)

Table 2.—Characteristics of Subjects Who Did Not Fall, Fell and Were Able to Get Up, and Fell and Were
Unable to Get Up (n=1046)*

Characteristic

Prevalence of
Characteristic,

No. (%)

Fell and Able
No Fall, to Get Up,
No. (%) No. (%)
(n=733) (n=165)

Fell and Unable
to Get Up,

No. (%)
(n=148)

Age a80 y 423 (42) 268 (38) 72 (46)t 83(61)1
Female 757 (72) 532 (73) 111 (67) 114(77)
Lives In senior housing 708 (68) 496 (68) 119(72) 93 (63)
Lives with spouse 244 (23) 190(26) 27(16)t 27(18) 
Mini-Mental Status Examination

score <16 75(7) 38(5) 18(11)t 19(13)*
Center for Epidemiologie Study-Depression

score =:16 189(19) 108(15) 49 (30)t 32 (23)*
Inadequate Instrumental support§ 75(7) 44(6) 17(11)t 14(10)
Fell in past year 394 (38) 228(31) 86 (53)t 80 (54)*
»3 Chronic condltlons§ 125(12) 77(11) 21 (13) 27(18)*
Previous stroke 55(5) 28(4) 13(8)t 14(10)*
Arthritis 539 (52) 364 (50) 87 (53) 88 (60)*
Chronic dizziness 291 (28) 186(26) 58 (36)t 47 (32)
Uses 26 prescription drugs 247 (24) 148(20) 52 (32)t 47 (32)*
Uses sedatives§ 78(7) 40(6) 23(14)t 15(10)*
Decreased shoulder strength|| 106(10) 62(9) 19(12) 25(17)*
Decreased knee strength^ 113(11) 63(7) 22(14) 28(19)*
Poor balance§ 431 (43) 269 (38) 72 (46) 90 (63)*
Poor galt§ 164(16) 91 (13) 33(21)t 40 (28)*
Poor vlslon§ 346 (34) 225(31) 66(41)t 55 (39)
Dependent on others for help

in a1 activity of dally living 168(17) 100(14) 28(17) 40 (28)*
Receives home health care 117(11) 62(7) 29(18)t 26(18)*

^Subjects who suffered serious fall-related Injury not Included. Denominators and percentages vary because of
missing data.

*P<.05 for no-fall group vs fell and able to get up group, using  2 test.
*P<.05 for no-fall group vs fell and unable to get up group, using \2 test.
§See "Methods" section for definition.
|| Other neuromuscular findings associated with falling and with Inability to get up included grip, hip, and ankle

strength: timed chair stand; and timed usual and rapid walking pace.

RESULTS
The mean age of the cohort was 79.6

years (SD, ±5.3 years), with a range of
72 to 98 years. A total of 72% of the
cohort was female; 84% was white. Of
the 1103 subjects, 10% lived in public
housing, 56% lived in private age-restrict¬
ed housing, and 34% lived in private com¬

munity housing. Requiring help with at
least one basic activity ofdaily living was

reported by 17% ofsubjects. Bathing was
the most frequent basic activity requir¬
ing help (13%). Twenty-nine percent of
subjects reported needing help with at
least one instrumental activity of daily
living, most commonly shopping.

Frequency of Falling and Inability
to Get Up

During a mean follow-up time of 15.9
months (range, 1 to 21 months), 370 sub-

jects (34%) experienced 660 falls. The
frequency of inability to get up after these
falls is shown in Table 1. Among the 313
fallers who were not seriously injured,
165 (53%) were able to get up after every
fall while 123 (39%) experienced one, 19
(6%) experienced two, and six (2%) ex¬

perienced three or more falls from which
they were unable to get up.

Subjects who reported being unable
to get up were asked how long they were
on the ground or the floor. The mean

length of time was 11.7 minutes (SD,
±22.0 minutes; range, 1 to 180 minutes)
for fallers who did not suffer a serious
injury compared with 19.1 minutes (SD,
±44.2 minutes; range, 1 to 150 minutes)
for fallers who did suffer a serious injury.
Subjects reported being on the ground
or the floor for over 30 minutes after 9%
of noninjurious falls and over 60 minutes
after 3% ofnoninjurious falls. Unless stat-
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Table 3.—Chronic Factors Associated With Falling and With Inability to Get Up

Factor

Fell and Able to Get Up
vs No Fall*

Fell and Unable to Get Up
vs No Fall*

Adjusted
RRf- 95% CI

Adjusted
RRf 95% CI

Fell and Unable to Get Up vs
Fell and Able to Get Upt

I I
Adjusted

RR* 95% CI
Age £80 y 1.6 1.2-2.1 1.2 1.0-1.6
Lives with spouse 0.6 0.4-0.9 0.9 0.6-1.3 1.1 0.8-1.5

Depressed§ 1.6-2.6 1.1-2.0
Previous stroke 1.5 1.1-2.1 1.6 1.0-2.4 1.1 0.7-1.5
Sedative use§ 0.9-2.2 0.6-1.4
Poor balance and gait score§ 1.4 1.1-1.7 2.0 1.3

*No-fall group was the reference group.
tFell and able to get up group was the reference group.
tRR Indicates relative risk; and CI, confidence interval. Factors are adjusted for other variables in the model.
§See "Methods" section for definition.

ed otherwise, the remaining results per¬
tain to the 596 falls by the 313 subjects
who did not sustain a serious injury.
Chronic Risk Factors Associated
With Inability to Get Up

Subject characteristics according to
occurrence of falls with and without the
ability to get up are shown in Table 2.
Most of the significant characteristics
were associated with risk offalling, with
or without ability to get up. Certain char¬
acteristics, however, appeared to be
more frequent among fallers who were
unable to get up. These characteristics
included an age of at least 80 years,
decreased shoulder and knee strength,
arthritis, poor balance, and dependency
on others for help with activities of daily
living. Characteristics that were not as¬
sociated with falling, with or without
the ability to get up, included gender
and housing type, as well as several class¬
es of medications including antihyper-
tensives, diuretics, and nitrates.

Multivariate analyses were performed
both including and excluding history of
previous falls; however, since previous
falls were highly correlated with the oth¬
er risk factors, only the polytomous re¬

gression excluding history of previous
falls is shown in Table 3. Again, most of
the factors were associated with falling,
whether the individual could get up or
not. Older age and poor balance and gait
were of marginal significance in distin¬
guishing fallers who were able and not
able to get up without help.

The analyses were repeated including
subjects who suffered serious injury dur¬
ing a fall. The results were essentially
unchanged from those reported in Ta¬
bles 2 and 3.

Situational Risk Factors Associated
With Inability to Get Up After a Fall

The relationship between inability to
get up and risk factors present at the
time of the fall was evaluated in several
ways. First, only the first fall experi¬
enced by each subject was included in

Table 4.—Situational Risk Factors Associated With Inability to Get Up After 596 Nonlnjurlous Falls

No. of Falls in Which Adjusted RR
_Factors*_Factor Was Present (%)_(95% Cl)t
Use of walking aid_79(13)_1.5(1.2-1.8)
Participation in a familiar activity_406 (68)_1.4(1.1-1.9)
Minorinjury_239(40)_1.3(1.1-1.6)
Syncope 52(9) 1.3(1.0-1.6)

"Other nonsignificant factors In the multlvariate model included fatigue, use of sedatives, fall occurring at home,
and fall occurring during the day.

*RR indicates relative risk; and CI, confidence Interval.

the analyses. Next, the 596 falls that did
not result in serious injury were exam¬
ined. Finally, all 660 injurious and non-

injurious falls were analyzed. As was the
case for chronic risk factors, the results
of the three analyses were essentially
the same. Syncope, fatigue, use of a sed¬
ative, occurrence of the fall at home dur¬
ing a familiar activity and during the day,
use of a walking aid, and minor injury
were all of at least borderline signifi¬
cance in bivariate analyses. When these
factors were included in the multivariate
model shown in Table 4, only use of a

walking aid, participation in a familiar
activity, and minor injury remained sig¬
nificantly associated with inability to get
up after a noninjurious fall.

Short- and Long-term Outcomes
The short- and long-term outcomes of

the cohort members who did not suffer a
serious fall-related injury are shown in
Table 5. Fallers who were not seriously
injured but were unable to get up were
more likely to be hospitalized than were
fallers who could get up, although this
result was not statistically significant.
Among the 27 subjects hospitalized after
a noninjurious fall, the most frequent di¬
agnoses were volume depletion, gas¬
trointestinal bleeding, and urinary tract
infections (n=5 each); pneumonia, cellu-
litis or decubitus ulcer, myocardial in¬
farction, congestive heart failure with¬
out myocardial infarction, and chest pain
(n=4 each); and syncope (n=2). Some sub¬
jects had more than one acute diagnosis.
No subject had a diagnosis ofacute renal
failure or rhabdomyolysis. Among fall-

ers who were not hospitalized, those who
were unable to get up were more likely
to report a decline in ability to perform
basic activities of daily living of at least
3 days' duration, although this trend did
not reach significance.

Although the number of events was
small and results were not statistically
significant, fallers who were unable to get
up appeared to be more likely to die dur¬
ing the follow-up year than nonfallers or
fallers who were able to get up. Among
survivors, the risk of functional decline
increased with falling regardless of abil¬
ity to get up. Fallers were more likely
than nonfallers to be placed in a nursing
home during the follow-up year, while fall¬
ers who were unable to get up were less
likely to be placed in a nursing home than
were fallers who were able to get up.
COMMENT

The percentage of falls that resulted
in inability to get up (39%) and the per¬
centage of fallers who could not get up
without help (51%) were comparable to
percentages identified in another recent
community study.10 While subjects were
less likely to be able to get up after
injurious falls compared with noninju¬
rious falls (39% vs 63%), most falls as¬
sociated with inability to get up without
help (85%) were not associated with se¬
rious injury. Thus, the inability to get
up after a fall is not merely the conse¬

quence of injury. While the availability
of someone to help might partially ex¬

plain the high proportion of subjects re¬

porting inability to get up, subjects who
lived with their spouse and thus pre-
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Table 5.—Outcome of Subjects Who Did Not Fall, Fell and Were Able to Get Up, and Fell and Were Unable to Get Up After at Least One Fall*

Outcome

Fell and Able to Get Up
(n=165)t

No Fall, No. (%)
(n=733)t No. (%)

Adjusted RR*
(CI)

Fell and Unable to Get Up
After £1 Fall (n=148)t

No. (%)
Adjusted RR*

(CI)
Immediate post-fall hospltalization 9(6) 18(12) 1.9(0.9-4.2)§
Decline in basic activities of daily living

>3d|| 14(8) 22(15) 1.6 (0.9-3.1)§
1 -y Outcome

Death 47(6) 9(5) 0.7(0.4-1.4)11 17(11) 1.4(0.8-2.4)11
Decline In activities of daily living and

instrumental activities of dally living* 111 (19) 30 (26) 1.3 (0.9-1.9)11 39 (35) 1.7(1.3-2.3)11
Nursing home placement 18(3) 23(14) 4.3 (2.4-7.6)H 10(7) 1.7(0.8-3.7)11

"Excludes falls resulting In serious Injury.
tDenomlnator varies for some outcomes because of missing data.
*RR indicates relative risk; and CI, confidence Interval. Adjusted for age, number of chronic conditions, gender, Mini-Mental Status Test score, baseline activities of daily

llvlng-to-lnstrumental activities of dally living score, and balance and gait score.

§Reference group for analysis was fell and able to get up group.
¡I Decline for at least 3 days in walking around house, dressing, or cooking done before the fall and not due to Injury. Excludes fallers hospitalized after the falls.
llReference group for analysis was the no-fall group.
»Decline in at least one of the following activities from baseline to 1 -year follow-up: eating, dressing, using the toilet, walking across the room, bathing, and grooming. Excludes

subjects who died during the follow-up year.

sumably were more likely to have
someone available to help were as likely
to report being unable to get up without
someone's help as were subjects who
lived alone. Unfortunately, we do not
have data on how subjects who lived
alone and reported inability to get up
were able to get up. Presumably either
help arrived or subjects eventually were
able to get up by themselves.

The risk factors associated with falling
were similiar for those individuals who
were able and unable to get up, and are
similar to factors associated with falls
reported in earlier studies.3"7·15 Certain
factors, particularly older age and poor
balance and gait performance, appeared
to impart first an increased risk of fall¬
ing, then an additional increased risk of
being unable to get up. This finding, along
with the association between using a

walking aid and inability to get up, sug¬
gests the possibility that the inability to
get up may be a problem for more frail
fallers.

Aside from the direct effect of neuro-
muscular impairments, the specific mech¬
anisms underlying the inability to get up
after falls are not known. In an early
study of falls, Sheldon27 described the
entity "drop attacks," which he believed
accounted for one fourth of falls. These
subjects described falling to the ground
without warning followed by difficulty
getting up. They reported loss of muscle
power in the legs but not in the arms.

Subsequent studies have not reproduced
Sheldon's finding. None of our subjects
described this phenomenon.

This study confirmed earlier reports of
the association between acute illnesses
and falling in elderly persons. Volume
depletion, skin breakdown, urinary tract
infection, and pneumonia were all diag¬
nosed frequently among subjects who
were hospitalized after noninjurious falls.
These acute diagnoses were not associ-

ated with the length oftime subjects were
on the ground. We could not determine
whether these acute problems were
caused by the inability to get up, or wheth¬
er the underlying cardiac, infectious, and
gastrointestinal illnesses precipitated both
the falls and the inability to get up. At the
very least, however, the inability to get
up probably exacerbated the underlying
illnesses. None ofour subjects was on the
floor or the ground for more than 3 hours,
and none suffered rhabdomyolysis or
acute renal failure, suggesting that, while
devastating, the long lie and its conse¬

quences are relatively rare.
Fallers who were unable to get up with¬

out help were more likely to suffer func¬
tional decline in the subsequent year than
were nonfallers or fallers who were able
to get up; a trend toward increased mor¬

tality in this group was not significant.
Our results confirm similar associations
between falling and death, functional de¬
cline, and nursing home placement de¬
scribed recently.8·28 These findings sug¬
gest that inability to get up may be a
marker for frailty. Although not investi¬
gated in this study, the decline in function
might have been related in part to fear.
Fear is a commonly reported sequela of
falling that may be greater among per¬
sons who are unable to get up.6·7·11·29 The
most likely explanation for the higher risk
ofnursing home placement among fallers
who were able to get up was that fallers
who were unable to get up were more

likely to die, and therefore were less like¬
ly to be placed in a nursing home. Al¬
though combining nursing home place¬
ment and death into a single outcome-
would be a reasonable statistical solution
to this problem ofcompeting morbidities,
it has no sound clinical basis and there¬
fore we did not perform this analysis.

This study had several strengths. The
fact that the study population was large
and representative of community-living

elderly persons suggests that the results
are generalizable. Second, our method of
recording falls, a daily calendar, is the
most reliable method available for re¬

cording falls in community-living elderly
populations.30

As was recommended recently by Cum-
ming et al,31 we performed analyses using
both falls and fallers as the units of anal¬
yses to reflect the recurrent nature of
falls. However, the risk factors identified
were essentially the same with these two
methods. Unlike previous studies, we
treated the fall and the inability to get up
as a two-phase event. While the risk fac¬
tors for both phases were similar in this
study, important risk factors may have
been missed if fallers who were unable to
get up were not compared with both non-
fallers and fallers who were able to get up.
Unfortunately, because we did not assess
the subjects' ability to get up from the
ground during baseline assessment, we
cannot state whether this assessment
would have predicted subjects' subsequent
risk of inability to get up after a fall.

The clinical and public health implica¬
tions of this study are several. The inabil¬
ity to get up after even noninjurious falls
by community-living elderly persons is
frequent and perhaps underappreciated.
As suggested by our results, subjects who
experienced falls with and without the
ability to get up are at risk for hospital-
ization, functional decline, nursing home
placement, and death. Our study cannot
differentiate whether the inability to get
up was a marker for frailty or a causative
factor in these morbid outcomes. Regard¬
less ofwhether the inability to get up was
a marker or a causative factor, the fre¬
quency and morbidity associated with this
fall sequela support the need for preven¬
tive and treatment efforts.

As the first step, efforts should be
made, through medical, surgical, reha¬
bilitative, and environmental manipula-
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tions, to decrease the occurrence of falls
among persons with identified risk fac¬
tors.32 At-risk persons should be evalu¬
ated by physical therapists, occupational
therapists, or home-care nurses. The abil¬
ity to get up should be part of the eval¬
uation. If these elderly persons are un¬
able to get up from the floor or the ground
they should be trained in strategies for
getting up. Effective strategies include
turning from a supine to a prone position,
crawling to a strong support surface, and

pulling oneself up. While this strategy
seems obvious, therapists report that eld¬
erly persons, especially when panicked
after a fall, often use less effective strat¬
egies, such as attempting to get up from
a supine position. Training and repeti¬
tion are helpful techniques to teach eld¬
erly fallers a more effective method for
getting up. Although personal emergen¬
cy response systems were not evaluated
in this study, they may benefit some in¬
dividuals.33 In addition to preventive and

treatment efforts, the family, physician,
and home-care agencies should ensure

frequent contact with individuals who
are at risk for falls to decrease the like¬
lihood of their being on the ground or the
floor for prolonged periods.
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