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Abstract 
In the United States, the respiratory disease season has challenged providers 
to care for populations at the community level. This study reviewed the utili-
zation of inpatient hospitals in the metropolitan area of Syracuse, New York 
during the most recent twelve-month periods. It focused on the onset and 
duration of respiratory disease utilization. The study evaluated this utilization 
by identifying numbers of hospital patients admitted with respiratory diseases 
to the combined Syracuse hospitals by month. By focusing on twelve-month 
periods for July-June of each year, it was possible to identify changes in hos-
pital utilization for respiratory disease season. The study demonstrated that, 
during the five-year period, inpatient respiratory diseases were concentrated 
between January and March. The highest levels of respiratory disease oc-
curred during January. The study also demonstrated that the onset of the res-
piratory disease season was rapid, demonstrated by increases in census levels 
and discharges between October-December and January-March. The study 
suggested that the highest demands for inpatient care in Syracuse increased 
by a community wide average of 15 to 20 patients during January. The data 
show that increased levels of respiratory diseases extended from Janu-
ary-March into April and May. This approach to the utilization of health care 
could be employed by other providers to address the onset and duration of 
respiratory disease at the community level. 
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1. Introduction 

The utilization of health care is closely related to the populations that it serves. 
This includes the demographics of these populations, as well as the incidence of 
diseases within them [1].  
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Demographic factors such as population age, gender, and residence tend to be 
rather consistent over time. The incidence of diseases can change more rapidly 
as a result of seasonal or local factors [2] [3]. 

Historically, the management of health care use has been challenged by the 
variability of this utilization. The allocation and the use of resources to address 
the needs of this population require health care managers to plan, implement, 
and adjust programs for changes in the populations that they serve [4]. 

These factors are especially important for hospitals and the acute care that 
they provide to local communities. The use of hospital inpatient beds is closely 
related to local populations. These populations and health care providers con-
tribute to hospital admission and discharge rates [5]. 

In the United States, an important influence on the use of hospital inpatient 
services has been the respiratory disease season. Historically, increases in the 
occurrence of influenza, pneumonia, and other respiratory medicine diseases 
have caused hospital admissions and inpatient censuses at the community level 
to increase [6] [7]. 

For health care managers and clinicians, the respiratory disease season has 
required increased use of resources to address the variability of inpatient admis-
sions and censuses. Effective management of this adult medicine utilization can 
contribute to the efficiency and effectiveness of hospitals and other providers of 
care. 

2. Population 

This study focused on the respiratory disease season in the hospitals of Syracuse, 
New York. This area includes three large urban acute care facilities, Crouse 
Hospital (19,611 inpatient discharges excluding well newborns, 2018), St. Jo-
seph’s Hospital Health Center (25,394 inpatient discharges, 2018), and Upstate 
University hospital (32,877 inpatient discharges, 2018). 

These hospitals provide primary and secondary acute care to an immediate 
service area of approximately 600,000. They also provide tertiary services to the 
eleven county Central New York Health Service Area. 

Historically, the Syracuse hospitals have maintained a conservative inpatient 
admission rate that has contributed to the efficiency of care in the service area. 
This admission rate has supported the need for movement of inpatients through 
these facilities in a timely manner. 

The Syracuse hospitals have worked cooperatively to support efficiency with 
respect to inpatient utilization through monitoring inpatient admissions and 
reduction of inpatient lengths of stays. This has resulted in the development of 
community wide programs through the Hospital Executive Council [8]. 

3. Method 

This study evaluated the onset and duration of the respiratory disease season in 
the hospitals of Syracuse, New York. It focused on inpatient utilization for these 
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conditions in the combined hospitals during a five year period. Data for the 
study were collected and analyzed by the Hospital Executive Council. 

For this study, respiratory diseases were defined as hospital adult medicine 
inpatients assigned to Major Diagnostic Category Four of the All Patients Re-
fined Diagnosis Related Groups for adult medicine conditions. These patients 
had a principal diagnosis of a respiratory disease according to the International 
Classification of Diseases Ninth or Tenth Revision. The principal diagnoses were 
used to define this population because they were the most important influences 
concerning the admission of patients and the implementation of inpatient care. 
Patients who did not have a respiratory disease as a principal diagnosis were ex-
cluded from this study. 

In the Syracuse hospitals, increased levels of respiratory diseases are generated 
by influenza, pneumonia, and related diagnoses. These diagnoses are related to 
increased levels of utilization in the hospitals between October and March of 
each year. 

The socioeconomic characteristics of the patients included in the study were 
identified by the primary hospital payors of their admissions. During the five 
year period, Medicare accounted for 66 - 69 percent of annual admissions; Me-
dicaid accounted for 14 - 16 percent of annual admissions; and commercial in-
surance accounted for 13 - 15 percent of annual admissions. 

Additional analysis indicated that the numbers of inpatient hospital readmis-
sions within 30 days for the study populations ranged from 675 to 746 between 
the first and last twelve-month of the study. They accounted for readmissions 
rates between 17.7 and 19.0 percent. 

The study data were identified by month for the twelve-month periods July 
2014-June 2015 through June 2018-July 2019. The twelve-month periods were 
employed in order to provide continuity at the beginning and end of each ca-
lendar year rather than dividing these intervals between December and January. 

The initial component of the study included the respiratory disease average 
daily census of the combined Syracuse hospitals by month for each of the five 
twelve-month periods. The average daily census was defined as the total number 
of inpatient days for patients discharged each month divided by the total num-
ber of days in the month. By evaluating average daily census levels, the study 
provided an approximation of differences in health care expenses for each month. 

Within each twelve-month period, the months with the six highest average 
daily censuses were ranked. Within each year, this period was assumed to be the 
respiratory disease season. The differences between the average daily census and 
the average daily census for the twelve-month period were also identified. 

The second component of the study focused on adult medicine respiratory 
disease admissions/discharges for the same twelve months within each of the five 
years. This analysis generated information concerning numbers of patients ad-
mitted for inpatient care. It included the same procedures for identification of 
the six months with the highest utilization that were applied to the census data. 
Evaluation of this indicator provided an estimate of the resources provided to 
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the hospitals for care of these patients. 
Evaluation of monthly respiratory disease utilization in the first component of 

the study and admissions/discharges in the second component helped identify 
similarities and differences among the respiratory disease seasons during the five 
years of the study. Additional analyses of these data, such as the potential impact 
of changes in hospital lengths of stay, were also carried out.  

4. Results 

The first component of the study focused on average daily census levels by 
month for adult medicine patients with respiratory diseases in the Syracuse hos-
pitals by month during the five-year period. Relevant data are summarized in 
Table 1. 

This information indicated that the highest adult medicine average daily cen-
sus levels for respiratory diseases in the hospitals occurred during the first quar-
ter of each calendar year. In four of the five years, three of the six highest census 
levels occurred between January and March. During these three months, respi-
ratory disease census levels in the combined hospital were at least ten patients 
higher than the annual means in four of the five periods.  

The study data clearly demonstrated that the highest levels of respiratory disease 
inpatients occurred during January. This month accounted for the highest census 

 
Table 1. Hospital inpatient average daily census, respiratory medicine (APR DRGs 130-145), Syracuse Hospitals, July 2014-June 
2019. 

 
Jul. Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 

Average Daily  
Census by Month 

2014-2015 76.3 64.2 83.7 81.3 69.1 90.1 98.1 92.8 93.6 89.2 80.4 73.0 82.7 

2015-2016 60.9 54.0 68.2 80.8 63.5 73.9 75.8 79.6 85.9 79.1 66.1 60.9 70.7 

2016-2017 65.7 59.3 64.7 72.5 68.3 66.3 93.5 83.3 82.8 82.3 75.5 72.8 73.9 

2017-2018 60.5 63.5 70.8 65.2 80.7 78.5 100.1 98.6 74.5 86.8 89.6 76.7 78.8 

2018-2019 74.5 66.5 64.5 79.3 79.7 80.4 92.0 93.5 93.5 84.8 78.7 72.1 80.0 

 
Ranking of Highest Volume Average Daily Censuses by Month 

 
Jul. Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 

 
2014-2015 

  
6 

  
4 1 3 2 5 

   

   
(1.3) 

  
(8.3) (15.8) (11.0) (11.8) (7.4) 

   
2015-2016 

   
2 

 
6 5 3 1 4 

   

    
(12.5) 

 
(4.3) (6.8) (11.1) (17.7) (10.6) 

   
2016-2017 

      
1 2 3 4 5 6 

 

       
(21.0) (11.2) (10.7) (10.2) (2.1) (−0.0) 

 
2017-2018 

    
5 6 1 2 

 
4 3 

  

     
(2.3) (−0.0) (21.3) (20.0) 

 
(9.2) (12.1) 

  
2018-2019 

    
6 5 3 2 1 4 

   

     
(−0.0) (0.5) (13.1) (14.4) (14.5) (5.7) 

   
Data include patients aged 18 and over. Data in parenthesis represent the percent increase above the annual means. Source: Hospital Executive Council. 
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levels in three of the six-time periods, more than 15 patients above the annual 
means. In two of the periods, the January censuses were more than 20 patients 
higher than the annual mean levels. 

Respiratory diseases census levels in the second quarter of each year, April-June, 
were considerably lower, accounting for three months of one year, two months 
of one year, and one month of the remaining three years. These amounted to 
reductions from utilization in the first quarter.  

Census levels in the fourth-quarter, October-December, accounted for two 
months in three years and one month of the remaining two years. These were 
followed by considerable increases during January in most of the twelve-month 
periods. 

It should be noted that the utilization data for average daily census levels in 
the Syracuse hospitals were influenced by differences in hospital lengths of stay. 
As a result of efforts to improve the efficiency of inpatient care, mean lengths of 
stay in the twelve-month populations of the study declined from 5.8 to 5.0 days 
and stays for months with the six highest average daily census levels declined 
from 5.8 to 5.1 days between 2014-2015 and 2018-2019. These reductions had 
some impact on average daily census levels by 2018-2019. 

The second component of the study focused on adult medicine respiratory 
disease admissions and discharges during the five twelve-month periods in the 
combined Syracuse hospitals. Relevant data are summarized in Table 2. 

 
Table 2. Hospital inpatient discharges, respiratory medicine (APR DRGs 130-145), Syra-
cuse Hospitals, July 2014-June 2019. 

 
Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Total 

2014-2015 399 352 393 428 346 474 515 451 469 487 455 409 5178 

2015-2016 368 303 356 455 396 435 429 434 537 463 406 372 4954 

2016-2017 387 322 341 397 383 413 528 473 480 444 452 474 5094 

2017-2018 391 401 445 447 442 455 599 501 496 528 513 448 5666 

2018-2019 459 416 391 483 453 500 559 504 550 522 493 457 5787 

 
Ranking of Highest Volume Discharges by Month Adjusted to 31 Days/Month 

 
Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun 

 
2014-2015 

     
4 1 3 5 2 6 

  

      
(7.7) (17.1) (13.4) (6.6) (14.3) (3.4) 

  
2015-2016 

   
4 

 
5 6 2 1 3 

   

    
(8.1) 

 
(3.3) (1.9) (14.0) (27.6) (13.5) 

   
2016-2017 

      
1 2 4 5 6 3 

 

       
(21.9) (21.0) (10.9) (6.0) (4.4) (13.2) 

 
2017-2018 

      
1 2 5 3 4 6 

 

       
(24.3) (15.2) (2.9) (13.1) (6.4) (−0.0) 

 
2018-2019 

     
5 1 2 3 4 6 

  

      
(1.6) (13.6) (13.4) (11.8) (9.6) (0.2) 

  
Data include patients aged 18 and over. Data in parenthesis represent the percent increase above the annual 
means. Source: Hospital Executive Council. 
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This information demonstrated that the highest admission/discharge levels 
occurred between January and March of all of the time periods. In three of the 
time periods, respiratory disease discharges were at least six percent higher than 
the annual monthly averages for the hospitals. In two months, they were at least 
10 percent higher. The differences between these levels and the twelve month 
averages were notable, but lower than those of the average daily census levels. 

The study data also demonstrated that the highest levels of admission/discharge 
rates occurred during January. In four of the five twelve month periods, January 
produced the highest utilization among the five time periods for this utilization. 
In two of the time periods, admission/discharge levels for January were more 
than twenty percent higher than the twelve month averages. 

Respiratory disease admission/discharge rates between April and June were 
lower than those for January-March. In four of the twelve month periods, the 
rates for April-June were still among the six highest identified. This utilization 
included five months with rates among the three highest.  

In the fourth quarter, admission/discharge rates for respiratory diseases were 
considerably lower. Only four months with rates among the highest were identi-
fied. None of these was ranked among the three highest. 

5. Discussion 

Historically, the respiratory disease season, including influenza, pneumonia, and 
other diagnoses, has challenged populations in the United States. It has also 
challenged health care providers in their efforts to care for these populations. 
The variability of this phenomenon at the community level has required hospit-
als and other providers to develop and manage clinical resources. 

This study reviewed the utilization of inpatient hospitals in the metropolitan 
area of Syracuse, New York with respect to respiratory diseases during the most 
recent twelve-month periods for which monthly data were available. It focused 
on identifying the onset and duration of the respiratory disease season by 
month. 

The study demonstrated that, between July-June 2014-2015 and 2018-2019, 
inpatient respiratory diseases in the Syracuse hospitals were concentrated in the 
period between January and March. Within this interval, average daily inpatient 
census levels and numbers of admissions/discharges were the highest. The study 
also demonstrated that the highest levels of respiratory disease consistently oc-
curred during January. 

The study also demonstrated that the onset of the respiratory disease season 
was comparatively rapid, as demonstrated by the increases in census levels and 
discharges between October-December and January-March. The data showed 
that once established, increased inpatient levels of respiratory diseases extended 
between January-March and into April and May based on the hospital census 
levels as an approximation of the use of resources, such as nursing staff and me-
dications.  
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The study suggested that the highest demands for inpatient care in Syracuse 
increased by a community wide average daily census of 15 - 20 patients during 
January and remained about 10 patients higher into March and April. This in-
formation could be used by health care planners and managers to address the 
increased needs for care during these periods. 

This approach to the utilization of health care provided a framework for ad-
dressing the onset and the duration of the respiratory disease season in the Sy-
racuse hospitals. It could be employed by other providers to identify and address 
these issues in their communities. 
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