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Study objective: To determine the prevalence o f  early (in 
14 days o r  less) readmissions to the hospital, and to iden- 
tify risk factors f o r  readmisston. 
Design: Matched case-controL Cases (tl = 155) were 
readmttted to the hospital within 14 days o f  a hospital dis- 
charge, while controls (n = 155) were not. Controls and 
cases  were matched by w e e k  of  hospital discharge~ 
Patients: Two-year sequential sample o f  male veterans 
aged 65 years and over admitted to the Seattle Veterans 
Affairs (IRA) Medical Center. 
Measurements. Data about 31potential risk factors were 
abstracted f r o m  the medical records. 
Results: Three risk factors associated with readmission 
risk were identified and include two or more hospital ad. 
missions in the previous year [odds ratio (OR)= 3.06], 
any medication dosage change in the 48 hours pr ior  to 
discharge (OR = 2.34), and a visiting nurse referral f o r  
follow-up (OR •ffi 2. 78). One protective factor--discharge 
f rom the gceriatric evaluation unit (GEU) (OR == 0.09)-- 
was also deWrmined. 
Conclusions: Early unplanned readmissions were fre- 
quent at this VA facility. Since the strongest risk factor f o r  
readmtsston was the number o f  admissions in the previous 
year, readmissions appeared most commonly among high 
utilizers o f  inpatient IrA care. This risk factor and others 
may be useful in identifying a group at high readmission 
r~.,i~ which could he targeted in intertmntion stadie~ The 
reduced readmission rate associated with the GEU st,  g .  
gests one potential i n ~ t i o n  to ~ readmtssion 
risl~ 
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READMISSION tO the hospital soon after hospital dis- 
charge is an important and frequent event in the health 
care of the elderly. 1-7 Studies of Medicare data indicate 
that 5% of elderly patients are readmitted to the hospi- 
tal within five days of hospital discharge, and 22%, 
within 60 days) The costs of readmissions are consider- 
able. Patients who are readmitted within 60 days are 
estimated to account for 24% of the Medicare inpatient 
expenditures. 1 
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Underlying the interest in hospital readmissions is 
the assumption that early unplanned readmissions are, 
in some cases, the result Of suboptimal health care de- 
livery and hence are preventable. Indeed, such reason- 
ing has led to routine review by physician review orga- 
nizations (PROs) of all readmissions experienced by 
Medicare patients within 30 days of discharge. 

Studies in this area have focused primarily on risk 
factor data available from large demographic and ad- 
ministrative databases. '.6 However, prior research in 
hospital utilization, particularly the theoretical frame- 
work of Andersen's behavioral model of health services 
utilization, suggests that medical factors, which may 
not be reliably measured or included in such databases, 
are the major predisposing factors for hospital 
utilization.& 9 

This study was undertaken to identify medical and 
other risk factors for early readmission. These risk fac- 
tors could be used to target individuals at highest risk 
for readmission in preparation for an intervention trial 
to decrease this risk. 

METHODS 

Study Design 
The study was conducted at the Seattle Veterans 

Affairs Medical Center (SVAMC), a 428-bed teaching 
hospital affiliated with the University of Washington. A 
case-control  study design was used. Both cases and 
controls met three eligibility criteria: 1) age of 65 years 
or older; 2) hospitalization at the SVAMC in the two- 
year period between October 1, 1984, and October I, 
1986; and 3) at least one hospital discharge from an 
internal medicine service. Female patients and black 
patients were excluded from the study because they 
constituted very small proportions of the veteran popu- 
lation at SVAMC. The study protocol was approved by 
the University of Washington Human Subjects Com- 
mittee. 

D e f i n i t i o n  o f  Ear ly  R e a d m i s s i o n .  An early read- 
mission was defined as an admission to the SVAMC 
within 14 days of discharge from an internal medicine 
inpatient service. Of this pair of hospitalizations, the 
first admission is referred to as the "index admission," 
while the second admission is referred to as the "read- 
mission." The 14-day interval was chosen because it 
was thought to be a time period that would include the 
largest number of preventable readmissions, and was 
similar to the 15-day readmission time period used for 
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PRO review at the t ime the study data were  collected.  
The reliability of  readmission status using the VA com- 
puter  system was de termined by examining the daily 
admission lists determined separately on admission to 
the hospital. No discordant coding on these lists was 
noted over a 30-day per iod when  compared  with the 
computer ized  listing. Admission of  some patients to 
non-VA hospitals may have occurred.  However,  this 
utilization was outside the scope of  this study, which  
focused on risk factors for VA readmissions only. 

Definition of Cases. A case was defined as a pa- 
t ient  wi th  at least one unplanned readmission to the 
hospital in the study period.  Cases were  identified 
using the computer ized  Veterans Affairs Patient Treat- 
ment  File. Readmissions were  classified as e i ther  
"p l anne d"  or  "unp lanned"  by review of  medical  
records. An unplanned readmission was defined as an 
admission that showed no evidence of  having been  pre- 
viously scheduled.  Information sources reviewed for 
evidence of  planning included the discharge summary 
of  the hospitalization occurr ing just pr ior  to the index 
admission, the entire record of  the index admission, the 
entire record of  the readmission, all outpat ient  records 
for  90 days pr ior  to the index admission, all outpat ient  
records be tween  the admission and the rcadmission, 
and all outpat ient  records for 30 days after the readmis- 
sion. After comple t ion  of  the data review, a review of  
the discharge summaries showed that all unplanned  
admissions were  for ei ther  a diagnosis usually asso- 
ciated with an emergent  admission or a noted  worsen- 
ing of clinical status. When a case had more than one 
unplanned readmission during the two-year per iod of  
the study, one of  the admiss ion-  readmission pairings 
was selected randomly for the analysis. This enabled 
the unit  of  analysis to be the patient and not  the read- 
mission. Potential cases with readmissions that were  
subsequent ly  classified as planned were  placed into the 
pool  of  potential  controls.  

Definition of Controls. A control  was defined as 
a patient  having at least one  hospital admission con- 
c luding wi th  discharge from the medicine  service, but  
having no  unplanned readmission during the two-year 
study period.  Controls were  randomly selected and 
matched  to cases by the week  of  discharge from the 
index admission. If the control  subject was admit ted 
more  than once  during the study period,  one  admission 
was randomly selected for analysis. 

Risk Factors 

Prior to the initiation of  the study, approximate ly  
35 items frequent ly  recorded  in the medical  record  
were  selected as potential  risk factors for unplanned 
readmission. However,  some of these risk factors were  
not always available in the medical  records. Variables 
not  available individually in at least 80% of  the medical  
records were  exc luded  from the study. Data were  ab- 

stracted by a trained medical records technician.  One 
investigator dupl icated data abstractions from 15 medi- 
cal records. Reliability was satisfactory since only 3% of  
items had discordant coding. 

Demographic Factors 

Demographic factors inc luded age and living situa- 
tion. Patients living alone and w h o  were  among the 
old-old (i.e., those aged 75 years and older)  were  hy- 
pothesized a priori  to be at increased risk of  
readmission. 

Prior Health Care Utilization 

Health care utilization pr ior  to the index admis- 
sion was recorded,  including number  of  hospitaliza- 
tions in the previous year, number  of  emergency  room 
visits, and number  of  outpat ient  clinic visits. Higher 
util ization was hypothesized to be associated wi th  
readmission status. 

Risk Factors during Index Hospitalization 

Diagnoses were  recorded  from review of  the 
ICD-9-CM codes ~° noted on the discharge summary ob- 
tained by VA coders. In addition to the primary diag- 
nosis, secondary and tertiary diagnoses were  recorded.  
The ten most f requent  diagnoses were  analyzed as risk 
factors both as the primary diagnosis and as any of  the 
first three diagnoses noted on the summary that direct ly 
contr ibuted to the hospital length of stay. Severity of  
illness was assessed using the Horn Severity of  Illness 
Scale. t ~ Use of the intensive care units (ICUs) and coro- 
nary care units (CCUs) was recorded as an additional 
measure of  disease severity. 

Only two measures of  functional disability were  
consistently recorded in the medical  record.  Ambula- 
t ion status was obtained from the nursing section of  the 
standardized admission form obtained on  all patients. 
Ambulation was coded  as e i ther  no impairment  or im- 
paired (e.g., having a need for a walking aid or nursing 
assistance, being limited in distance, or being nonam- 
bulatory).  Orientation information was obtained from 
the neurologic  examinat ion section of  the admission 
physical recorded by  the admitt ing resident(s)  and the 
standardized nursing assessment. Orientat ion was 
coded  as normal (or iented to person, place,  and t ime) 
or  abnormal. Vision, hearing, and other  functional  
status measures were  inconsistently descr ibed in the 
medical  record and could  not  be  analyzed. 

Prior to the study, the authors had noted clinically 
that patients whose therapeut ic  regimens were  modi- 
fied just prior  to discharge were  often readmit ted to the 
hospital. Thus, two indicators of  medicat ion instability 
were  coded.  The first was the number  of  regular medi- 
cations added in 48 hours pr ior  to discharge. A "regular  
medica t ion"  was defined as any prescript ion medica- 
tion given on a regular schedule.  The second indicator 
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was the number of regular medication dosage changes 
in the 48 hours prior to discharge. 

The diagnosis-related group (DRG) weights [re- 
corded as weighted work units (WWU)] were obtained 
from the DRG assigned to the patient byVA coders using 
tables available from the Veterans Affairs Central Of- 
rice. The WWU is used to determine payment for hospi- 
tal services. The highest quartile was determined as the 
risk factor prior to the initiation of the study. 

Post-discharge Planning 

Certain types of post-discharge care may also affect 
readmission risk. For example, a home setting was felt 
to represent a higher risk than institutional settings, 
where medical care may be more readily available. 
Three types of scheduled outpatient visits were evalu- 
ated, including follow-up in a medical subspecialty 
clinic (e.g., cardiology clinic, pulmonary clinic, or on- 
cology clinic), follow-up in the surgery clinic, or a 
planned home visit by a home health nurse. The  two 
types of clinics coded were hypothesized to be asso- 
ciated with readmission risk because of the specific 
medical needs of the patients served, and because of  the 
limited ability of these clinics to respond to acute prob- 
lems due to the high demand for clinic appointments. 

Protective Factors 

Potential protective factors were also identified 
prior to the initiation of the study. Admission to the 
inpatient geriatric evaluation unit (GEU) and consulta- 
tion performed by the geriatric medicine service were 
noted. Use of rehabilitation and nutritional consulta- 
tions on the hospital wards was also recorded. 

Statistical Analysis 

For those variables that were not dichotomous, the 
levels of risk were divided approximately into quar- 
tiles. However, complete units were maintained to en- 
hance ease of interpretation, and division into quartiles 
was not possible with some variables (e.g., medication 
dosage changes). 

Statistical techniques appropriate for the analysis 
of matched case-contro l  studies were used. 12 For clar- 
ity of presentation, percentages were tabulated for case 
patients and control patients separately rather than as 
matched pairs. However, odds ratios (ORs) were com- 
puted on the basis of matched pairs. 

Stepwise conditional logistic regression was per- 
formed to determine a multivariate summary model of 
risk factors for readmission. 13 The analysis strategy in- 
volved initially selecting all dichotomous variables 
whose associated chi-square statistics had p values 
below 0.25. Stepwise regression was performed, once 
with forward selection, and once with backward elimi- 

nation, using a p value to enter of 0.05 and a p value to 
remove of 0.10. With this approach, the model gener- 
ated by forward selection was the same as that gener- 
ated by backward elimination. 

RESULTS 

Frequency of Readmission 

There were 1,136 elderly patients discharged from 
the internal medicine inpatient service in the two-year 
study period. These 1,136 patients accounted for 
2,692 discharges. There were 232 patients (20.4%) 
with readmissions; the total number of readmissions 
was 323. Of the patients with readmissions, 155 
(13.6% of patients with admissions) had at least one 
unplanned readmission and were classified as cases, 
while 77 (6.8% of patients with admissions) had 
planned readmissions. Patients with readmissions were 
almost always readmitted to the medical service 
(93.7% of cases). Other readmission services were psy- 
chiatry (2.6%), orthopedics (1.9%), surgery (1.2%), 
and neurology (0.6%). 

Demographic Risk F a c t o r s  

The mean age of the veterans in this study was 73 
years. Cases were significantly younger than controls, 
though the difference in age (about two years) was not 
large (72.4 years vs. 74.5 years, respectively, p----- 
0.014).  The readmission rate was lower for patients 
aged 75 and older compared with those 65 - 74 years of 
age (OR ----- 0.59; 95% CI = 0 . 3 5 -  0.95) (Table 1). Liv- 
ing alone was not statistically associated with readmis- 
sion status. 

Health Care Utilization Prior to Index Admission 

Prior hospital use was strongly associated with in- 
creased risk of readmission (OR = 2.76; 95% CI = 
1 .59 -  5.20) (Table 1). Other prior (preadmission) 
outpatient utilization (outpatient and emergency 
visits) was not significantly associated with increased 
readmission rates. 

Post-discharge Planning and Follow-up 

Referral to a visiting nurse was associated with an 
increased readmission risk ( O R = 2 . 7 1 ;  95% CI---- 
1.14 - 7.74) (Table 1). Patients who were discharged 
to their homes were at higher risk for readmission than 
were those who had other discharge settings (OR----- 
1.86; 95% CI = 1 .09-  3.16). Follow-up in the medical 
subspecialty clinics was associated with an increased 
readmission risk (OR = 2.00; 95% CI = 1 .29 -3 .21 ) .  
Referral to surgical clinic was associated with an in- 
creased readmission risk than did not reach statistical 
significance (OR = 3.50; 95% CI = 0.73 - 28.16). 
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TABLE 1 
Percentages of Cases and Controls Having Demographic, Prior Health Services Utilization, and Po~-discharge Planning Risk Factors for Readmission 

Cases Controls Odds Ratio 95% Confidence Interval 

Demographic factor 
Age >-75 years 25.8% 36.8% 0.59 0.35-0.95 
Living alone 26.7% 22.2% 1.26 0.73-2.24 

Health care utilization prior to index admission 
Two or more hospital admissions in previous year 36.4% 15.4% 
Two or more emergency room visits in 90 days prior to index hospitalization 15.9% 17.2% 
Three or more outpatient visits in 90 days prior to index hospitalization 25.5% 22.8% 

Post-discharge planning and follow-up 
Visiting nurse referral 
Discharge to home 
Medical subspecialty follow-up 
Surgical clinic follow-up 

2.76 1.59-5.20 
0.90 0.40-1.69 
1.16 0.68- 2.02 

12.3% 4.5% 2.71 1.14-7.74 
74.0% 59.4% 1.86 1.09-3.16 
62.3% 42.9% 2.00 1.29-3.2t  

5.2% 2.0% 3.50 0.73-28.16 

TABLE Z 
Percentages of Cases and Controls Having Medical Risk Factors for Readmission 

Cases Controls Odds Ratio 95% Confidence Interval 

Diagnosis 
Coronary artery disease 
Chronic obstructive pulmonary disease 
Congestive heart failure 

Severity of illness 
Most severe illness score of Severity of Illness Scale (#4) 
Use of coronary care unit 
Use of intensive care unit 

Functional disability 
Impaired mobility 
Impaired orientation 

Pharmacologic factors 
New medications in 48 hours prior to discharge 
Medication dosage changes in 48 hours prior to discharge 

Reimbursement 
Highest quartile of hospital reimbursement 

23.2% 18.7% 1.32 0.76-  2.36 
16.1% 18.7% 0.83 0.45-1.51 
17.4% 12.3% 1.53 0.80-  3.11 

9.8% 5.9% 1.67 0.73 - 4.23 
20.0% 16.8% 1.21 0.70 - 2.12 
11.0% 5.8% 2.00 0.86 - 5.35 

76.4% 64.2% 1.87 1.00 - 3.74 
20.0% 23.3% 0.85 0.48-  1.49 

36.8% 36.8% 1.00 0.62-1.62 
25.8% 15.5% 1.80 1.04 - 3.27 

26.0% 24.0% 1.12 0.65-  t .98 

TABLE 3 
Percentages of Cases and Controls Having Potential Protective Factors for Readmission 

Cases Controls Odds Ratio 95% Confidence Interval 

Admission to inpatient geriatric evaluation unit 

Geriatric medicine consultation 

Rehabilitation medicine consultation 

Nutritional consultation 

1.3% 5.8% 0.22 0.05-0.66 

7.7% 9.7% 0.77 0.34-1.74 

12.3% 12.9% 0.95 0.50-1.82 

67.1% 64.5% 1. t 2 0.70-1.80 

Risk Factors during Index Hospitalization 

No significant association was noted  wi th  the ten 
mos t  f requent  diagnoses w h e n  evaluated as e i ther  the 
p r imary  diagnosis or  any of  the  primary,  secondary,  or  
tert iary diagnoses recorded  on the hospital  discharge 
summary.  The three  most  f requent  diagnoses no ted  on  

the discharge summaries  are listed in Table 2. The 
highest level o f  the severi ty of  illness scale had a modes t  
but  statistically insignificant increased risk of  readmis- 
sion (OR = 1.67; 95% CI = 0 . 7 3 - 4 . 2 3 ) .  Use o f  ICUor  
CCU care was not  significantly associated wi th  read- 
mission. Mobili ty impa i rment  was associated wi th  an 
increased readmission risk (OR = 1.87; 95% CI = 
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1 . 0 0 - 3 . 7 4 )  that approached significance. Impaired 
orientat ion was not  a significant risk factor for readmis- 
sion (OR = 0.85; 95% CI = 0 . 4 8 -  1.49). 

Medication dosage changes in the 48 hours pr ior  to 
discharge were  associated with an increased readmis- 
sion risk (OR = 1.80; 95% CI = 1 . 0 4 - 3 . 2 7 ) .  New 
medications were  not  associated with increased risk, 
nor  was being in the highest quarti le for hospital 
reimbursement.  

Protective Factors 

Use of  the inpatient  GEU was significantly asso- 
ciated with a decreased rate of  readmission (OR = 
0.22; 95% CI = 0 . 0 5 - 0 . 6 6 )  (Table 3). Use of  nutri- 
tional, rehabilitative, and geriatric consultations was 
not  associated wi th  a significantly decreased risk of  
readmission. 

Multivariate Analysis 

Stepwise logistic regression was performed to de- 
termine a summary model .  Four factors were  deter- 
mined for the final model:  Two or more  pr ior  admis- 
sions to the hospital in the preceding 12 months 
(adjusted OR ---- 3.06; 95% CI = 1 . 6 8 -  5 .57) ,  any med- 
ication dosage change in the 48 hours prior  to dis- 
charge (adjusted OR = 2.34; 95% CI ---- 1 . 2 3 - 4 . 4 8 ) ,  
and referral for visiting nurse fol low-up (adjusted 
OR = 2.78; 95% CI ---- 1 . 0 6 -  7 .33)  were  all.risk factors 
for readmission. One protect ive factor, use of  the inpa- 
t ient GEU, also entered  the model  (adjusted OR = 
0.09; 95% CI = 0 . 0 1 - 0 . 7 6 ) .  

DISCUSSION 

This study was initiated to determine the preva- 
lence of  early unplanned readmissions in a VA setting 
and to determine methods for identifying high-risk pa- 
tients for a randomized trial to decrease early un- 
planned readmissions. Early unplanned readmissions in 
the VA setting are an ex t remely  important  and com m o n  
problem. In this large, university-affiliated VA medical  
center,  almost 14% of  all medicine  discharges were  
fo l lowed by an unplanned  14-day readmission over  a 
two-year period.  There is no comparable  publ ished VA 
study. However,  a study at the Veterans Medical Center  
in Indianapolis, Indiana, demonstrated a 14.6% rate for  
all 14-day readmissions (planned and unplanned)  f rom 
the internal medicine  service for patients over the age 
of  55 years. 14 This suggests a problem of  similar magni- 
tude in other  veterans medical  centers. However,  this 
level of  readmission risk is considerably higher  than 
levels repor ted  in o ther  settings. For example,  ten-day 
readmission rates for general medical  patients at Beth 
Israel Hospital in Boston as low as 4.9% are reported.  6 

The study identified several factors associated wi th  
increased risk for early return to the hospital. The 

strongest association wi th  readmission risk identified 
was the number  of  hospital admissions in the previous 
year. This single predic tor  may be the only risk factor 
necessary for assessing pr ior  risk and has the additional 
advantage of  being easily accessible from computer-  
ized medical records wi thout  requir ing other  medical  
record review. This finding is similar to that of  Ander- 
son and Steinberg, who  noted  that hospitalization in the 
60 days pr ior  to the index admission was the most pow- 
erful predic tor  of readmission.t. 2 

The second variable to enter  the model ,  use of  the 
special geriatric inpatient unit, was associated wi th  a 
significantly decreased rate of  readmission. Because the 
criteria for  admission to the geriatric inpatient unit  in- 
c lude that the patient not be terminal and have a reason-  
able chance for improvement ,  this may in part reflect 
select ion bias. Yet, the rate of  decrease was substantial. 
In addition, multivariate adjustment for prior  utiliza- 
t ion and other  factors actually s t rengthened the associa- 
tion, suggesting a significant role for readmission 
prevention.  

The findings related to medicat ion use within 48 
hours prior  to discharge were  somewhat  conflicting. 
Changes in medicat ion dosage were  associated with an 
increased risk of  readmission (OR ---- 1.80; 95% CI = 
1 . 0 4 -  3 .27) ,  whi le  addit ion of  new medications was 
not  (OR ---- 1.00, 95% CI = 0 . 6 2 -  1.62). It appears that 
therapeut ic  instability was not  a strong risk factor for 
early readmission, but  possibly some aspects of  medica- 
t ion use affect readmission risk. 

The finding that referral to the visiting nurse s e r -  
vice was a risk factor for readmission in both  univariate 
and multivariate analyses was unexpected ,  since it was 
anticipated that home visits would  decrease readmis- 
sion risk. However,  individuals at highest risk may have 
been  selected for fol low-up in part because they had 
illnesses that were  thought  to require  close observation 
and that might pu t  them at risk for rehospitalization. 
Using these referrals as a select ion mechanism may be 
especially useful for interventions not  involving inten- 
sive home follow-up. 

The failure of  diagnosis and severity of  illness to 
predic t  readmission status was unexpected .  However,  
certain high-risk diagnoses noted  in o ther  studies, 15 
such as coronary artery disease and congestive heart  
failure, had elevated al though statistically insignificant 
risk. This finding may have been  due  to the wide  range 
of  diagnoses found in this study. In addition, the sever- 
ity-of-illness scale in this s tudy has recent ly  been  im- 
proved and may now be a more valid measure that 
could  be used in further  studies.16 Alternatively, acuity 
of  the present  illness, which  is primarily what  this scale 
measures, may not  be as important  as chronici ty  of  the 
medical  problems of  the patient, which  may be more 
adequately measured by two or more pr ior  hospital 
admissions. 

This study, which  used available data recorded in 
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t he  m e d i c a l  r e c o r d ,  has c e r t a i n  weaknes se s .  Some non-  
s ign i f ican t  f ind ings  m a y  have  b e e n  d u e  to  m e a s u r e m e n t  
i m p r e c i s i o n .  The  v a l i d i t y  a n d  r e l i a b i l i t y  o f  m a n y  mea-  
sures  d e r i v e d  r e t r o s p e c t i v e l y  b y  m e d i c a l  r e c o r d  r e v i e w  
had  n o t  b e e n  e x t e n s i v e l y  eva lua t ed .  This  is e s p e c i a l l y  
t rue  for  f u n c t i o n a l  s ta tus  da ta  s u c h  as d i c h o t o m i z e d  
assessments  o f  o r i e n t a t i o n  ( y e s / n o )  and  m o b i l i t y  (nor -  
m a l / a b n o r m a l ) .  H o w e v e r ,  r e c o r d i n g  o f  a b n o r m a l  ori-  
e n t a t i o n  has s o m e  va l i da t i on ,  p a r t i c u l a r l y  w h e n  n o t e d  
b y  nurses ,  w h o s e  a s ses smen t  was  a m a j o r  s o u r c e  o f  t he  
o r i e n t a t i o n  and  m o b i l i t y  da ta  in th is  s tudy .  In  a r e c e n t  
s t u d y  o f  c o n f u s i o n  in t he  e lde r ly ,  t h e r e  was  a 78% 
a g r e e m e n t  b e t w e e n  s c o r i n g  c a t e g o r i e s  o n  the  Shor t  Por-  
t a b l e  Menta l  Status Q u e s t i o n n a i r e  and  n u r s i n g  staff as- 
sessments .  17 M o b i l i t y  p r o b l e m s  are  a lso  l i k e l y  to  b e  
c lass i f ied  a c c u r a t e l y  b y  nurses ,  w h o  n e e d  th is  in forma-  
t i on  to  d e t e r m i n e  the  d e g r e e  o f  ass i s tance  n e c e s s a r y  for  
t h e i r  nu r s ing  ca re  p lans .  H o w e v e r ,  da ta  u s i n g  m o r e  so- 
p h i s t i c a t e d  m e a s u r e m e n t s  o f  f u n c t i o n a l  s ta tus  m a y  de-  
t ec t  i n c r e a s e d  r i sk  n o t  n o t e d  in  th is  s tudy .  

The  t i m i n g  o f  c o l l e c t i o n  o f  f u n c t i o n a l  da ta  m a y  
also  have  i n f l u e n c e d  the  d e g r e e s  o f  r isk  n o t e d  for  o r i en-  
t a t i on  and  m o b i l i t y  p r o b l e m s .  Both va r i ab les ,  w h i c h  
w e r e  r e c o r d e d  u p o n  a d m i s s i o n  to  t he  hosp i t a l ,  a re  po-  
t e n t i a l l y  i n f l u e n c e d  b y  a c u t e  m e d i c a l  i l lnesses .  Dis- 
cha rge  s ta tus  m a y  b e  m o r e  p r e d i c t i v e  o f  p o s t - d i s c h a r g e  
f u n c t i o n a l  leve ls ,  b u t  s u c h  da ta  a re  no t  r o u t i n e l y  col -  
l e c t e d  o r  r e c o r d e d .  

A n o t h e r  p o t e n t i a l  w e a k n e s s  o f  t he  s t u d y  is tha t  
m u l t i p l e  p r e d i c t o r  va r i ab l e s  w e r e  ana lyzed .  E x a m i n i n g  
severa l  va r i ab le s  i nc reases  t he  r i sk  tha t  s o m e  associa-  
t ions  m a y  have  o c c u r r e d  b y  chance .  H o w e v e r ,  b e c a u s e  
th is  was  p r i m a r i l y  an  e x p l o r a t o r y  s tudy ,  th is  r i sk  was  
a c c e p t e d  in  favor  o f  i d e n t i f y i n g  s o m e  p o t e n t i a l l y  over-  
l o o k e d  factors ,  such  as m e d i c a t i o n  ins tab i l i ty ,  tha t  
c o u l d  b e  p r e d i c t o r s  o f  r e admis s ion .  

In  sp i t e  o f  t he se  l imi t a t ions ,  w e  i den t i f i ed  t w o  r i sk  
fac tors  ( t w o  o r  m o r e  a d m i s s i o n s  and  f o l l o w - u p  b y  visi t -  
ing  nur ses )  tha t  c o u l d  b e  u s e d  to  i d e n t i f y  a h igh - r i sk  
g r o u p .  W e  a lso  i den t i f i ed  o n e  p r o t e c t i v e  fac tor ,  GEU 
i n v o l v e m e n t ,  w h i c h  is a p o t e n t i a l  i n t e r v e n t i o n  to  de-  
c rease  r e a d m i s s i o n s  tha t  is i n c r e a s i n g l y  ava i l ab le .  An- 

o t h e r  r i sk  fac tor ,  t he  n u m b e r  o f  m e d i c a t i o n  dosage  
c ha nge s  in  48  hour s  p r i o r  to  d i s cha rge ,  w i l l  n e e d  fur- 
t he r  s t u d y  b u t  sugges t s  a n o t h e r  p o t e n t i a l  m e a n s  o f  mod-  
i fy ing  r e a d m i s s i o n  r isk.  I f  t he se  r i sk  fac tors  a re  val i -  
da ted ,  t h e y  s h o u l d  b e  u se fu l  for  i den t i fy ing  e l d e r l y  
p a t i e n t s  at  h igh  r i sk  o f  r e a d m i s s i o n  for  use  in  c l i n i c a l  
t r ia ls  for  p r e v e n t i o n  o f  ea r ly  r e a d m i s s i o n .  
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