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Abstract 
This study evaluated length of stay reduction for adult medicine and adult surgery in the com-
bined hospitals of Syracuse, New York between 1998 and 2016. The study was based on the All Pa-
tients Refined Severity of Illness System. Through this approach, it controlled for changes in the 
degree of illness of hospital populations. The study data indicated that reductions in adult medi-
cine and adult surgery stays in the Syracuse hospitals between 1998 and 2012 reduced the annual 
number of excess days compared with severity adjusted national averages by 49,000, or an aver-
age daily census of 134.2. It appeared that the shift to reimbursement by discharges initiated by 
Medicare was a major cause of these reductions. The impact of this change was accompanied by 
length of stay reduction initiatives by the Syracuse hospitals, especially relating to long-term care. 
Between January-April 2012 and 2016, additional reductions brought the lengths of stay for adult 
medicine and adult surgery in the combined Syracuse hospitals close to the national average. The 
study suggested that remaining opportunities for length of stay reductions in Syracuse involved 
patients with high severity of illness and those discharged to nursing homes.  
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1. Introduction 
In the United States, renewed interest is focusing on improving the efficiency and outcomes for health care. This 
interest is being generated by providers and payers of care [1] [2]. 
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Historically, the implementation of the Prospective Payment System by Medicare in 1983 was probably the 
most important influence on the development of hospital efficiency. The change from payments per diem to 
payments per discharge shifted the focus of the acute care industry from keeping patients longer to discharging 
them sooner. Across the nation, this approach was adopted by Medicaid and insurance plans [3]-[6]. 

During the 1980s and 1990s, payments per discharge were responsible for the elimination of substantial vo-
lumes of inpatient days in United States hospitals. Some payers established reimbursement mechanisms to pre-
vent premature hospital discharges; however, this did not change the movement toward shorter hospital stays [7] 
[8]. 

An important part of this development was an increase in the importance of long-term care services. Increased 
efficiency and shorter stays in hospitals required support from home health care and institutional long-term care 
for patients who required additional services [9]. 

In the twenty first century, increased payer attention on the need for system wide health care efficiency con-
tinued to develop. This attention has caused insurance plans such as Blue Cross and public payers such as Me-
dicaid to become involved in regional and statewide efforts to improve hospital efficiency and outcomes.  

Among health care providers, a recognition that efficient care is frequently the most effective care has been in 
development for some time. This recognition has been manifest in renewed efforts to develop post acute services 
and in initiatives to improve hospital outcomes such as post admission complications [10]-[12].  

The connection between efficiency and outcomes in health care has drawn increased interest in the develop-
ment of post hospital services with high severity of illness. This interest has led to the development of a new 
level of post acute services in some communities [13]-[15]. 

The impact of these developments has occurred in local health care systems throughout the nation. Because 
health care is a local function, the national impact is an aggregation of what occurs in local communities.  

2. Population 
This study described the development of acute hospital stays and efforts to address them in the metropolitan area 
of Syracuse, New York. This area includes three urban acute care facilities (2015 inpatient discharges in paren-
theses), Crouse Hospital (19,790 discharges), St. Joseph’s Hospital Health Center (24,808 discharges), and Ups-
tate University Hospital (28,236 discharges). These hospitals provide primary and secondary acute care services 
to an immediate area with a population of approximately 600,000 and tertiary services to the eleven county Cen-
tral New York Health Service Area, with a population of 1,400,000. 

Historically, the Syracuse hospitals have worked cooperatively to improve the efficiency and outcomes of 
acute care through their planning organization, the Hospital Executive Council. A number of these efforts have 
focused on reduction of inpatient hospital stays. Because the hospitals directly control only about 14 percent of 
the nursing home beds in the community, a number of these efforts have focused on long-term care services [16] 
[17]. 

3. Method 
This study evaluated inpatient lengths of stay for adult medicine and adult surgery in the hospitals of Syracuse, 
New York between 1998 and 2016. During this period, these services accounted for 75 percent of discharges 
from the combined hospitals. The study focused on changes in inpatient stays and related utilization. 

The study was carried out using patient specific data from each of the hospitals by the Hospital Executive 
Council. These data were obtained through Business Associate Agreements with each of the hospitals. The 
Council functions as a mechanism for the development of multihospital studies in the Syracuse metropolitan 
area. 

The study data were analyzed using the All Patients Refined Diagnosis Related Group Severity of illness sys-
tem developed by 3M™ Health Information Systems. This algorithm identified the severity of illness of each 
patient using the principal diagnosis, all secondary diagnoses, and demographic indicators such as age and 
gender. Levels of severity include Minor, Moderate, Major, and Extreme. In order to evaluate hospital lengths of 
stay, the algorithm identified comparison populations with the same distribution of patients by severity of ill-
ness. 

Comparison populations were developed for use at the mean length of stay level and for mean stay differences 
converted to patient days. Through this approach, changes in the severity of illness of major service populations 
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over time were identified and compared with changes in lengths of stay. 
The initial component of the study focused on adult medicine and adult surgery stays for the combined Syra-

cuse hospitals between January-December 1998 and 2014. This analysis identified numbers of discharges and 
mean lengths of stay for each service for January-December 1998, 2008, 2010, 2012, and 2014. The analysis al-
so identified quantitative differences between each annual stay for the combined hospitals and the severity ad-
justed national average, as well as impact of this difference on patient days for the combined hospitals. 

The time period of this component of the study included the long-term impact of the implementation of the 
change to reimbursement by discharges on the hospitals. This was the most important factor influencing the re-
duction of hospital stays in the community because it impacted the hospitals through reimbursement from all 
acute care payers.  

In Syracuse, this change was also reflected in the development of internal efficiencies within the three hospit-
als and programs involving the hospitals and long-term care providers in the community. The community pro-
grams included the sharing of information concerning Difficult to Place patients by distribution of weekly 
community wide lists concerning these patients. They also included hospital initiatives to develop programs in 
nursing homes for specific types of Difficult to Place patients such as those who required long-term acute care 
services such as single intravenous antibiotics, extensive wound care, and specific high cost medications. 

The second component of the study focused on adult medicine and adult surgery lengths of stay for the com-
bined hospitals during the most recent period for which completely abstracted data were available, January-April 
2012-2016. In order to adjust for seasonal variations in stays, four month periods were used for each year. This 
analysis also included numbers of discharges and mean lengths of stay for each major service and time period, 
as well as severity adjusted comparisons with stays for each time period at the unit level and through their im-
pact on excess inpatient days. It involved comparisons with severity adjusted national averages developed by 
3M™ Health Information Systems. 

The third component of the study focused on identification of adult medicine and adult surgery lengths of stay 
in the combined hospitals for the most recent period available, January-April 2016 in order to identify remaining 
opportunities for length of stay reduction. This analysis involved two major indicators, severity of illness and 
discharge status. It involved comparisons with severity adjusted national averages developed by 3M™ Health 
Information Systems. 

4. Results 
The initial component of the study focused on lengths of stay for adult medicine and adult surgery in the Syra-
cuse hospitals for January-December 1998-2014. Related data are summarized in Table 1. 

This study data demonstrated that mean lengths of stay for adult medicine in the combined hospitals declined 
by 0.75 days, from 5.89 to 5.14 days between 1998 and 2012, before increasing to 5.45 days in 2014. The in-
crease at the end of the period was related to the movement of approximately 1800 patients from inpatient to 
medical observation status brought about by a change in Medicare regulations concerning this subject. 

The study data demonstrated that the reductions in adult medicine lengths of stay were paralleled by an in-
crease in the severity of illness of the adult medicine population of the hospitals. This increase amounted to 0.56 
days, or 12.6 percent, between 1998 and 2012. The shift of patients to medical observation in 2014 added 
another 4.5 percent to the severity adjusted comparison population. 

The information in Table 1 demonstrated that the difference between the adult medicine mean length of stay 
for the combined Syracuse hospitals and the severity adjusted national average declined markedly, from 1.45 
days in 1998 to 0.25 days in 2014. This was reflected in the reduction of the number of excess days from 36,653, 
an average daily census of 100.4, to 8355 days, an average daily census of 22.9. 

The data in Table 1 demonstrated that mean lengths of stay for adult surgery in the combined Syracuse hos-
pitals declined by 0.62 days, from 6.66 to 6.04 days, between January-December 1998 and 2014. This develop-
ment did not include an increase in stays, such as that which occurred at the end of the period in adult medicine, 
because observation patients were not removed from this population. 

The study data indicated that, as in adult medicine, the severity of illness of the inpatient population increased 
during this period. This increase amounted to 0.53 days, or 9.8 percent, during the time interval. This increase 
demonstrated that hospital stays declined as the severity of illness increased, resulting in an effective length of 
stay reduction of 1.15 days. 
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Table 1. Inpatient mean lengths of stay, adult medicine and adult surgery, Syracuse Hospitals, 1998, 2008, 2010, 2012, 
2014.                                                                                                   

 1998 2008 2010 2012 2014 

Adult Medicine      
Number of Discharges 25,278 28,565 32,221 35,274 33,421 

Mean Length of Stay (Days) 5.89 4.98 5.18 5.14 5.45 

Severity Adjusted National Average 4.44 4.68 4.84 5.00 5.20 

Length of Stay Difference 1.45 0.30 0.34 0.14 0.25 

Patient Days Difference 36,653.10 8569.50 10,955.14 4938.36 8355.25 

Adult Surgery      
Number of Discharges 20,100 19,241 19,170 20,439 20,562 

Mean Length of Stay (Days) 6.66 6.23 6.25 6.04 6.04 

Severity Adjusted National Average 5.42 5.63 5.89 5.75 5.95 

Length of Stay Difference 1.24 0.60 0.36 0.29 0.09 

Patient Days Difference 24,924.00 11,544.60 6901.20 5927.31 1850.58 

Adult medicine data exclude Diagnosis Related Groups concerning surgery, obstetrics, pediatrics, psychiatry, alcohol/substance abuse 
treatment, rehabilitation, and all patients aged 0 - 17 years. 

Adult surgery data exclude Diagnosis Related Groups concerning medicine, obstetrics, pediatrics, psychiatry, alcohol/substance abuse 
treatment, and all patients aged 0 - 17 years. 

Source: Hospital Executive Council. 
 

The information in Table 1 also demonstrated that, between January-December 1998 and 2014, the difference 
between the adult surgery length of stay for the combined Syracuse hospitals and the severity adjusted national 
average declined considerably, from 1.24 days in 1998 to 0.09 days in 2014. This was reflected in the reduction 
of the number of excess days from 24,924, an average daily census of 68.3, to 1850, an average daily census of 
5.1. 

The length of stay data in Table 1 demonstrated the impact of a combination of trends on utilization at the 
community level. The most important of these was the continuing effect of the shift to reimbursement by dis-
charge on hospital efficiency. This included all payers and most hospital revenue. In Syracuse, this trend was 
supported by a community wide study of hospital stays and planning for length of stay reduction. 

In Syracuse, length of stay reduction was also affected by the development of additional capacity for home 
care and nursing homes by the hospitals and by the development of programs addressing patients with the long-
est stays. Programs developed by the hospitals to monitor the status of these patients and initiate programs in 
nursing homes for specific services also contributed to length of stay reduction during this period. 

The second component of the study focused on adult medicine and adult surgery lengths of stay in the Syra-
cuse hospitals between January-April 2012 and 2016. Relevant data are summarized in Table 2. 

This information demonstrated that mean lengths of stay for adult medicine in the combined Syracuse hospit-
als decreased by 0.7 days, from 5.27 to 5.20 days between January-April 2012 and 2016. After the implementa-
tion of the Medicare medical observation regulations in 2013-2014, the mean adult medicine length of stay de-
clined from 5.51 to 5.20 days.  

Between January-April 2012 and 2016, the unit difference between the adult medicine hospital stay and the 
severity adjusted national average declined from 0.27 to 0.19 days, resulting in a decline in the number of excess 
patient days from 3093 to 2139. This left only 2139 excess adult medicine days, or an average daily census of 
17.8 in the combined hospitals.  

This decline demonstrated that the impact of provider efforts to reduce stays in the Syracuse hospitals and 
continued payer incentives for length of stay reduction offset the impact of the medical observation regulations. 
They included the implementation of a wide ranging effort to reduce stays throughout one of the hospitals and  
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Table 2. Inpatient mean lengths of stay, adult medicine and adult surgery, Syracuse Hospitals, January-April 2012, 2014, 
2016.                                                                                                    

 2012 2014 2016 

Adult Medicine    
Number of Discharges 11,456 10,722 11,259 

Mean Length of Stay (Days) 5.27 5.51 5.20 

Severity Adjusted National Average 5.00 5.27 5.01 

Length of Stay Difference 0.27 0.24 0.19 

Patient Days Difference 3093.12 2573.28 2139.21 

Adult Surgery    
Number of Discharges 6654 6538 7554 

Mean Length of Stay (Days) 6.08 6.03 5.94 

Severity Adjusted National Average 5.76 6.02 6.12 

Length of Stay Difference 0.32 0.01 −0.18 

Patient Days Difference 2129.28 65.38 −1359.72 

Adult medicine data exclude Diagnosis Related Groups concerning surgery, obstetrics, pediatrics, psychiatry, alcohol/substance abuse 
treatment, rehabilitation, and all patients aged 0 - 17 years. 

Adult surgery data exclude Diagnosis Related Groups concerning medicine, obstetrics, pediatrics, psychiatry, alcohol/substance abuse 
treatment, and all patients aged 0 - 17 years. 

Source: Hospital Executive Council. 
 

the initiation of Complex Care Programs by the hospitals and area nursing homes during 2015 for services in-
cluding multiple intravenous antibiotics, combinations of expensive medications, and one on one psychiatric 
care.  

The information in Table 2 demonstrated that mean lengths of stay for adult surgery in the combined hospit-
als declined from by 0.14 days, from 6.08 to 5.94 days, between January-April 2012 and 2016. This reflected a 
continuation of the decline in stays that occurred between 1998 and 2010. 

Between January-April 2012 and 2016, the difference between the adult surgery length of stay for the com-
bined hospitals and the severity adjusted national average stay changed from an excess of 0.32 days to a savings 
of 0.18 days, a savings of one half day. This caused the adult surgery patient days difference to change from an 
excess of 2129 days, an average daily census of 17.7, to a savings of 1359 days, an average daily census savings 
of 11.3. 

The continued decline in adult surgery lengths of stay during this period resulted from a number of initiatives. 
They included a wide ranging effort to reduce stays at the hospital with the largest inpatient surgery volume and 
the initiation of Complex Care Programs by the hospitals and area nursing homes during 2015 for services in-
cluding multiple intravenous antibiotics and extensive wound care with medications. 

The third component of the study focused on adult medicine and adult surgery lengths of stay in the combined 
Syracuse hospitals between January-April 2016 by severity of illness and discharge status. Relevant data are 
summarized in Table 3. 

This information demonstrated that within adult medicine, lengths of stay for the combined patients at Minor 
severity of illness were at the severity adjusted national average, while patients at Moderate, Major, and Extreme 
severity stayed longer, generating more than 2100 excess patient days.  

The data indicated that the differences between hospital stays and national averages increased with rising se-
verity of illness to more than one half day for Extreme patients. 

For adult surgery patients, stays for patients in the combined hospitals were more than one day shorter than 
national averages for patients at Minor and Moderate severity, saving more than 8700 patient days. Stays were 
longer than the national averages for patients at Major and Extreme severity, generating more than 7400 excess 
patient days. For patients at Extreme severity, the difference was more than 10 days. 
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Table 3. Inpatient mean lengths of stay, adult medicine and adult surgery, Syracuse Hospitals, January-April 2016.          

 

Adult Medicine Adult Surgery 

Number  
of  

Discharges 

Mean 
Length  
of Stay 
(Days) 

Severity 
Adjusted 
National 
Average 

Length  
of Stay  

Difference 

Patient  
Days  

Difference 

Number of 
Discharges 

Mean 
Length  
of Stay 
(Days) 

Severity 
Adjusted 
National 
Average 

Length  
of Stay  

Difference 

Patient  
Days  

Difference 

Severity  
of Illness           

1-Minor 1.507 2.69 2.69 0.00 0.00 2.517 2.69 4.16 −1.47 −3.699.99 

2-Moderate 4.416 3.83 3.71 0.12 529.92 3.001 4.03 5.74 −1.71 −5.131.71 

3-Major 4.173 5.92 5.68 0.24 999.79 1.399 8.73 8.01 0.72 1007.28 

4-Extreme 1163 11.09 10.56 0.53 620.76 637 21.65 11.51 10.14 6459.18 

Total 11,259 5.20 5.01 0.19 2139.21 7554 5.94 6.12 −0.18 −1359.72 

Discharge  
Status           

Self Care 5851 3.76 4.29 −0.53 −3101.03 4085 3.51 4.44 −0.93 −3799.05 

Home Care 2288 6.15 5.39 0.76 1738.88 1834 6.34 6.45 −0.11 −201.74 

Nursing  
Home 1938 7.82 5.69 2.13 4127.94 1158 10.84 8.46 2.38 2756.04 

Other 1182 6.22 6.80 −0.58 −685.56 477 13.29 13.58 −0.29 −138.33 

Total 11,259 5.20 5.01 0.19 2139.21 7554 5.94 6.12 −0.18 −1359.72 

 
For adult medicine, the data demonstrated that stays for the combined hospitals were shorter than severity ad-

justed national averages for patients discharged with self care and with deaths and transfers, saving more than 
3700 patient days. Stays for discharges to long-term care services were longer than the national averages, gene-
rating more than 5800 excess patient days. Stays for discharges to nursing homes were more than 2 days longer. 

For adult surgery, stays for patients discharged with self care, home care, and deaths and transfers had stays 
shorter than severity adjusted national averages, saving more than 4000 patient days. Stays for patients dis-
charged to nursing homes averaged more than 2 days longer than severity adjusted national averages producing 
more than 2700 excess days. 

This information demonstrated that, although the Syracuse hospitals had made considerable progress in length 
of stay reduction between 1998 and 2016, opportunities for additional initiatives remained. These included pa-
tients with relatively high severity of illness and those discharged to nursing homes. The data suggested that 
many of these extended stays were generated by long-term acute patients who remained in hospitals because of 
the lack of alternative services in the community. These conclusions were suggested by the length of stays re-
quired in hospitals for both adult medicine and adult surgery patients discharged to nursing homes. 

5. Discussion 
This study evaluated length of stay reduction for the combined hospitals of Syracuse, New York during an ex-
tended period comprising 18 years. It identified hospital stays for adult medicine and adult surgery that occurred 
during this period and the developments that produced them. 

The study was based on the All Patients Refined Diagnosis Related Group severity of illness system devel-
oped by 3M™ Health Information Systems. This system identified lengths of stay based on comparisons with 
national populations with the same severity of illness. Through this approach, it controlled for changes in the 
degree of illness of hospital populations. This was an important development in the use of hospital inpatient da-
ta. 

The study data indicated that substantial reductions in adult medicine and adult surgery stays occurred in the 
Syracuse hospitals between 1998 and 2012. These declines reduced the number of excess patient days compared 
with the severity adjusted national average by more than 31,000 for adult medicine and more than 18,000 for 
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adult surgery. 
It appeared that the shift from reimbursement by patient days to reimbursement by discharges was a major 

cause of these reductions. This shift was initiated by Medicare during the 1980s and followed by other payers, 
but its impact on hospitals at the community level developed over time. Additional factors, such as the introduc-
tion of new technologies including robotic procedures, had contributed to reductions in stays for adult surgery. 

The experience of the Syracuse hospitals indicated that the impact of the change in inpatient reimbursement 
was accompanied by hospital length of stay reduction initiatives. These included hospital efforts to address stays 
for patients discharged to long-term care, such as the development of additional home care and nursing home 
capacity. It also included the initiation of community wide efforts between hospitals and nursing homes to iden-
tify Difficult to Place patients in hospitals and development of long-term acute care services for these patients in 
nursing homes. 

The study data and the experiences of the Syracuse hospitals indicated that, since 2012, the rate of reductions 
in hospital stays has slowed as stays have become shorter, generating more focused efforts to address this sub-
ject. Between January-April 2012 and 2016, adult medicine stays have approached severity adjusted national 
averages and adult surgery stays have become shorter. These developments have been supported by substantial 
efforts by hospital administrators to focus resources on length of stay reduction and the development of pro-
grams with local nursing homes to address Complex Care services, such as multiple intravenous medications, 
extensive wound care, and mental health. 

In recent years, efforts to reduce stays have also been supported by initiatives to improve the outcomes of care. 
These have included efforts to reduce inpatient complications, which are frequently associated with long stays. 

The study suggested that remaining opportunities for length of stay reduction in the Syracuse hospitals in-
volved patients with high severity of illness and those discharged to nursing homes. Addressing these needs will 
require initiatives that focus on remaining populations with extended stays, such as patients who require long- 
term acute care and complex care. In many communities, the initiative for development of these programs will 
need to come from hospitals. They are frequently the only providers with major interests in serving the needs of 
these patients. The development of services for these populations will require increasing levels of cooperation 
among hospitals, as well as between acute care and long-term care providers at the community level. 
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