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Background: Patients with comorbidities are becoming more and more common in Ital-

ian rehabilitative wards. These comorbidities are considered a major problem for inpatient 

rehabilitation, due to the fact that they cause longer lengths of stay, higher costs, and lower 

functional results.

Methods: To investigate the possible relationships between comorbidity, functional impairment, 

age, and type of discharge in patients hospitalized in postacute rehabilitation facilities, we planned 

an observational study. A total of 178 consecutive inpatients (average age: 78 years [range: 

39–99]) from postacute rehabilitation facilities were recruited. Primary diagnosis, comorbidity 

rating (Cumulative Illness Rating Scale – Geriatric version, CIRS-G) and functional impairment 

score (Functional Independence Measure, FIM™) were evaluated at admission. The FIM™ 

rating was also assessed at hospital discharge.

Results: A total of 178 of the 199 enrolled patients completed the rehabilitation treatment 

(89.4%). The average length of stay was 46 ± 24 days. CIRS-G showed an average comorbidity 

score for each patient of 4.45 ± 1.69. The average FIM™ rating was 79 ± 24.88 at admission, 

and 91.9 ± 25.7 at discharge. Diagnosis at admission (grouped according to the International 

Classification of Diseases 9-CM) seemed to correlate with functional results, since lower 

rehabilitative efficiency was obtained for patients who had a history of stroke.

Conclusion: The number and type of comorbidities (CIRS-G) in rehabilitation inpatients do 

not seem to affect functional outcomes of treatment. The determining factor for a lower level 

of functional recovery seems to be the diagnosis at admission.
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Introduction
In Italy in recent years, the number of hospitalizations and the average length of 

stay (LOS) for rehabilitation have greatly increased; more and more patients are 

referred to rehabilitative wards and, at the same time, their baseline clinical condition 

is progressively worsening. A recent official document from the Italian Ministry 

of Health recognizes this fact and points out the need to develop new strategies to 

increase ward efficiency, thus avoiding the progressive increase (especially in terms 

of cost) in this sector.1

In Lombardy, the northern Italian region where one-sixth of the entire Italian 

population lives (more than 10  million inhabitants), the rehabilitation centers are 

closely concerned with this problem. In response, its health authority has developed 

a fairly complex public health service that, as in most western European countries, 

aims to cover the whole population.
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Since the early 2000s, these centers have been planned 

with two main ward types. The first, called “riabilitazione 

specialistica” (specialist rehabilitation wards), is intended 

to offer more intensive rehabilitative activity to patients in 

either relatively fair general conditions, or with complex 

problems such as traumatic brain injuries. The second, called 

“riabilitazione generale geriatrica” (general and geriatric 

rehabilitation wards), is intended to offer less intensive, but 

prolonged rehabilitative activity mainly for elderly patients. It 

is also suited for those patients whose general health conditions 

have reduced their functional capacity in vital domains such 

as cardiovascular or respiratory function, which do not allow 

them to tolerate an intensive rehabilitative treatment.2

Even if the “riabilitazione specialistica” have higher 

reimbursement fees than the “riabilitazione generale 

geriatrica,” it has been shown that clinical data such 

as diagnosis, age, level of impairment, and number of 

comorbidities are unable to differentiate between patients 

seen in the different ward types.3 This could mean that these 

different ward types are not used as intended according to 

current definitions, or it could mean that all patients seen in 

rehabilitative wards are very similar, and it is therefore hard 

to create and respect different pathways.

Generally speaking, inpatient rehabilitation can be 

described as a multidisciplinary intervention that aims at 

increasing a patient’s possibility to perform daily living 

activities. Treatment options include not only treatments 

directed to the patient (eg, motor therapy, speech therapy, 

occupational therapy), but also interventions particular to his/

her environment (eg, prescription of orthoses, specifically 

adapted tools, or activation of welfare support).

Comorbidity can be defined as a clinical condition that 

is already present at the onset of the main disease for which 

a patient is admitted to the hospital, and that affects the 

clinical course of the patient.4 In most cases, comorbidity in 

hospitalized patients is evaluated using clinical data, as well 

as using the results of laboratory and diagnostic tests.5

Several indices have been used to evaluate comorbidity 

in the epidemiologic and clinical fields. A widely used index 

is the Cumulative Illness Rating Scale (CIRS), which has 

been shown to be a good indicator of the health status and 

outcome (risk of death) of hospitalized patients.6 The CIRS is 

structured into 13 domains related to different body systems/

functions; each of these domains is evaluated by assigning 

an increasing severity rating ranging from 1 to 5.7

In 1992, a specific adjustment to the CIRS was proposed for 

use on the geriatric population and was named CIRS-G. This 

index includes 14 disease categories (extrapolating diabetes as 

a specific category). The CIRS-G has been shown to be valid 

by comparing CIRS-G ratings assigned by clinicians with those 

based on autopsy findings (gold standard).8

When the severity scores assigned to the pathologies 

contained within the first 13 CIRS-G systems are processed, 

we obtain two indices: the severity index (the average rating) 

and the comorbidity index (the number of categories whose 

score is equal to or greater than 3). Psychiatric and behavioral 

disorders are included as a separate domain, but are not 

considered in the computation of either the severity or the 

comorbidity indices.

The associated pathologies observed in patients 

hospitalized in more intensive rehabilitation facilities 

(“riabilitazione specialistica”) may cover several areas with 

different degrees of severity.9 In the field of rehabilitation, 

the presence of five or more comorbidities has been shown 

to contribute to lower functional recovery,10 to less effective 

rehabilitation,11 to longer LOSs,12 to a higher level of 

subsequent hospitalization,13 and to higher hospital costs.14

The aim of this study is to investigate which factors 

influence the functional outcome of inpatients seen in 

rehabilitation facilities. According to clinical experience, 

we hypothesized that diagnosis on admission (ie, the reason 

for sending the patients for rehabilitation) could be the main 

prognostic factor, although in the scientific literature the role 

of comorbidity is greatly emphasized.

Materials and methods
We enrolled 199 patients (56 males (28.1%), 143 females 

(71.9%); average age, 78.2  ±  11.3 years) consecutively 

admitted in 2010 to a specialist rehabilitation facility (“Santa 

Maria alle Fonti” Medical Center, Salice Terme, Pavia, 

Italy), where an interdisciplinary team had established an 

individualized postacute rehabilitation program. These 

patients had been discharged from surgical and medical acute 

care units after treatment was considered to be adequate given 

that it stabilized vital functions and allowed the patients to 

attend rehabilitation programs. Patients admitted directly from 

their homes were excluded because it was not possible to verify 

their initial health conditions (ie, we could not exclude a priori 

an acute and eventually life-threatening disorder). Moreover, 

patients with a Folstein’s Mini Mental State Examination 

score ,20 were excluded as they would not have been able 

to collaborate with a rehabilitation program.15

All patients were informed about the procedures and 

purposes of the investigation, and they provided written 

informed consent. The study was conducted following 

recommendations from the Helsinki Declaration.
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At admission we collected the following data: primary 

reason for admission according to the International 

Classif ication of Diseases (ICD)-9-CM classif ication 

system, CIRS-G indexes (based on medical history, clinical 

examination, and laboratory findings), and functional 

impairment as assessed by the Functional Independence 

Measure (FIM™) scale (UB Foundation Inc., Buffalo, 

NY, USA).

The FIM™ scale is a widely used tool; a trained 

clinician has to rate the level of independence of the patient 

in performing daily activities (ranging from 1, completely 

dependent, to 7, completely independent).16 Since 18 items are 

included (13 motor activities and five cognitive capacities), 

the score can range from 18 to 126.10 The assessment in this 

study was conducted by a trained clinician.

At discharge we collected the LOS, the type of discharge 

(regular, death, transfer to acute care unit, voluntary 

patient discharge), the efficacy (defined as FIM™ score at 

discharge – FIM™ score at admission),17 and the efficiency 

(defined as efficacy/LOS) of the rehabilitative treatment.

A multiple regression model was fitted to the functional 

improvement, including comorbidity, admission diagnosis 

type, age, and FIM™ rating at admission as explanatory 

variables. All of the explanatory variables were included 

simultaneously in one single step. No serious deviations from 

normality of the residuals were observed.

LOS and efficiency were found not to be distributed 

normally (Kolmogorov–Smirnov test: P , 0.001). Differences 

in these parameters according to the diagnostic group were 

therefore analyzed using the Kruskal–Wallis test.

The computations were executed using the package R (R 

Development Core Team, Wien, Austria).18

Results
A total of 178 of the 199 patients initially enrolled in the 

study (89.4%) completed the whole treatment, nine (4.5%) 

died during hospitalization, nine (4.5%) were transferred 

to acute care units following clinical complications, and 

three (1.6%) voluntarily discontinued treatment (details are 

given in Table 1). Statistical analysis included only patients 

regularly discharged.

The average hospitalization length was 46  ±  24  days. 

The average FIM™ rating was 79 ± 24.88 at admission and 

91.9 ± 25.7 at discharge.

We divided the admission diagnoses of enrolled patients 

into five main diagnostic groups on the basis of ICD-9-CM 

criteria: 66 patients (37.1%) were admitted following a 

physical trauma, 35 (19.7%) with musculoskeletal disorders 

(eg, arthritis), 34 (19.1%) with cerebrovascular diseases 

(strokes), 20 (11.2%) with infectious diseases (involving 

the central nervous system, such as Guillain Barré), and 

23 (12.9%) with degenerative diseases of the nervous system 

or sense organs (including Parkinson’s disease and multiple 

sclerosis).

The average value of CIRS-G scores was 4.45 ±  1.69 

comorbidities (range: 0–10), of which 155 (17.71%) were 

related to the cardiocirculatory system, 126 (14.40%) were 

caused by arterial hypertension, 114 (13.0%) were related to 

the nervous system or sense organs, 74 (8.46%) were related 

to the musculoskeletal system, 55 (6.29%) were trauma 

disorders, 54 (6.17%) were mental disorders, 48 (5.49%) 

were related to the digestive system, 40 (4.57%) were related 

to the genitourinary system, and 38 (4.34%) were diabetes.

In the multiple regression model, the comorbidity index 

did not appear to influence the functional outcome; its effect 

(adjusted according to admission diagnosis type, age, and 

FIM™ rating at admission) turned out to be 0.14 points 

for each additional disease category involved (P  =  0.80, 

confidence interval [CI]: −0.96 to 1.24).

The admission diagnosis was significantly related to 

the functional outcome; patients with infectious diseases 

involving the central nervous system were estimated to 

improve by 9.51 (P = 0.009; CI: 2.44–16.58) FIM™ points 

more than those with a stroke; the same applied to those with 

limb fractures (11.23 points; P ,  0.001; CI: 6.04–16.41) 

and musculoskeletal disorders (6.83 points; P  =  0.03; 

CI: 0.78–12.88). The differences were not significant for 

patients with neurodegenerative disorders (3.56 points; 

P = 0.29; CI: −3.18 to 10.29), although we could not rule 

out an insufficient powering effect since this was one of the 

diagnostic groups with a smaller number of patients. Age and 

Table 1 Study population (data given as mean ± SD)

Patients (199; 100%) Mean age FIM™ at admission CIRS-G comorbidity index CIRS-G severity index

Regularly discharged (178; 89.4%) 77.54 ± 29.34 81.12 ± 23.96 4.48 ± 1.73   0.7 ± 0.27
Transferred (9; 4.5%) 81.39 ± 12.8 71.33 ± 26.35 4.11 ± 1.17 0.64 ± 0.2
Deceased (9; 4.5%)   88.2 ± 4.43 50.78 ± 25.34 4.33 ± 1.32 0.56 ± 0.29
Voluntarily discharged (3; 1.6%) 75.82 ± 4.27 70.00 ± 10.54 1.67 ± 1.47 3.00 ± 2.65

Abbreviations: SD, standard deviation; FIM, Functional Independence Measure; CIRS-G, Cumulative Illness Rating Scale – Geriatric version.
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FIM™ rating at admission turned out to have only marginally 

significant negative effects on FIMTM score at discharge (both 

P-values = 0.07). The whole model and results are depicted 

in Table 2.

Although the average LOS was higher in the group 

of patients with limb fractures, this was not statistically 

significant. In contrast, efficiency was significantly lower 

in the group of patients suffering from strokes compared 

to the others (P = 0.023). Since the average LOS was not 

significantly different between groups, this was explained by 

a lower increase of the FIM™ rating for patients with strokes 

compared to those with other diagnoses.

Discussion
In our study, the outcome of patients who received 

rehabilitative treatment was significantly influenced by the 

main diagnosis on admission.

Previous studies reported lower functional recovery and 

reduced rehabilitation effectiveness in patients with more 

comorbidities,10,11 whereas in another study reduced functional 

recovery or deterioration were significantly correlated with a 

greater functional impairment at admission.19

Our findings seem instead to indicate that the major factor 

influencing the functional outcome of inpatient rehabilitation is 

the main diagnosis on admission; patients who had had a stroke 

improved less and more slowly than those with other disorders, 

with a minor role played by comorbidities and age.

In contrast with previous studies,14 the LOS of our 

patients did not seem to directly affect the outcome of the 

rehabilitative treatment, even though our data confirmed 

that the level of efficiency of rehabilitation (ie, the average 

improvement in the FIM™ score per day of hospitalization) 

could differ according to the main diagnosis.

While we acknowledge the fact that it is necessary to 

continue research in this field, this study shows that inpatient 

rehabilitation can be performed in almost any patient, but it 

probably needs to be tailored according to several factors, 

including the patient’s main diagnosis.

This is also an important result for administrative 

purposes. Given the relevant role played by the main diagnosis 

at admission, it is possible that rehabilitation wards could be 

better divided according to their possibility to offer highly 

specialized and cost-effective rehabilitation for some specific 

disorders (eg, cerebrovascular diseases); patients could then 

be transferred to the most appropriate rehabilitative setting. 

The reimbursement system should also be improved to follow 

the evidence of a longer average LOS and of a more intensive 

and specific intervention for some disorders.

An unexpected finding was the fact that age at admission 

did not correlate with the results of rehabilitation, nor did 

it correlate with the LOS.20 It is possible, however, that the 

effect of age noted in previous studies was a consequence of 

an increased incidence of some disorders in older patients (eg, 

cerebrovascular disorders) or of a higher level of significant 

comorbidities.21

Conclusion
Our findings seem to indicate that the diagnosis at admission is 

a major factor influencing the functional outcome of inpatients 

seen in rehabilitative wards. This could have implications 

for the definition of specific care pathways, and also for the 

organization (and the reimbursement) of rehabilitative wards.

Our study has two relevant limitations. First, its observational 

design does not allow any definite conclusion to be drawn, as 

variables not included in the assessment might have interfered 

with our study. Second, it was conducted in a specific context 

(Lombardy, a region of Italy); therefore, findings may not be 

directly generalizable to other countries.

Disclosure
The authors report no conflicts of interest in this work. The 

authors did not receive grants or funding for this paper.

Table 2 Multiple regression model

Coefficient P-value Confidence interval

Intercept 20.80 0.02 3.43–38.17
Physical trauma (limb fractures) 11.23 ,0.001 6.04–16.41
Musculoskeletal disorders 6.83 0.03 0.78–12.88
Infectious diseases (involving the CNS) 9.51 0.009 2.44–16.58
Neurodegenerative disorders 3.56 0.29 -3.18 to 10.29
Age at admission -0.16 0.07 -0.34 to 0.01
Comorbidity index 0.14 0.80 -0.96 to 1.24
FIM™ at admission -0.08 0.07 -0.16 to 0.01

Abbreviations: CNS, central nervous system; FIM, Functional Independence Measure.
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