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C o n t e n t s :  M e d e c i p h e r  f o r  S t a f f i n g

CASE STUDY 1: PLANNING

Lurie Children's pediatric intensive care unit partnered with Medecipher to reassess their core 

nurse staffing. They discovered that changing their staffing levels could result in considerable 

cost savings and increased benefits to patient safety by increasing the permanent ICU RN count.

 

CASE STUDY 2: SCHEDULING & ADJUSTING

Northwestern Medicine's department of hospital medicine partners with Medecipher to reduce 

overall labor costs and boost nurse satisfaction by right-sizing staff and balancing under- and 

overstaffing costs.

 

CASE STUDY 3: FLEXING

Northwestern Medicine's emergency department's implementation of Medecipher Flexing 

solution enables emergency nursing managers to predict volume surges and dips, thereby more 

accurately adjust daily staffing.
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OVERVIEW

Medecipher creates staffing workflow drivers within a 

scalable technology framework to improve access to patient 

care delivery and operations efficiency, to increase staff 

satisfaction, to accelerate patient flow, and to ensure the 

right patient goes to the right facility at the right time.

 

ABOUT US

Founded by the former hospital administrators and  

operations experts, we understand patient flow, 

throughput, advanced analytics, and the operational reality  

of managing throughput and  staffing. 

T r a n s f o r m  C l i n i c a l  S t a f f i n g  P e r f o r m a n c e  w i t h  
P r e d i c t i v e  A n a l y t i c s  &  O p e r a t i o n s  R e s e a r c h

PROBLEM

Determining appropriate nurse staffing is a major challenge for hospitals. It is often a cause of conflict 

between clinical and financial leadership. Clinical staffing leaders must continuously adapt the availability 

nursing care and skills to an environment with wide fluctuations in census, acuity, care needs, and availability 

of staff.  Inadequate staffing puts patients at higher risk for patient safety events such as falls, complications 

such as infections, and even mortality. Inadequate staffing also directly affect bedside nurses who say that 

they not only feel overworked, but deeply worried they can’t adequately care for the number of patients 

they’re responsible for in each shift. If left unaddressed, these concerns lead to burnout and turnover. Finance 

leaders understand these challenges, but often feel pressure to maintain or reduce nursing headcount to 

reduce costs and increase profitability.
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Hospital leaders typically manage their nurse labor pools through annual projections, schedule creation, 

balancing, daily reconciliation of time scheduled to time worked, staff deployment with automated scheduling 

systems, and open shift filling. However, these approaches do not always effectively predict and match nursing 

resources with patient clinical demand. That discrepancy can lead to undesirable outcomes—frustrated nurses, 

overstaffed or understaffed units, costly overtime and agency staffing, and possible lapses in care.
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SOLUTION

Medecipher introduces a proactive staffing 

workflow engine that helps hospitals optimally 

deliver the high quality nursing care that is 

needed at the bedside while being mindful of 

the financial constraints facing the 

organization.

 

Medecipher’s flagship product is a modular 

solution for staffing: 

 

RESULTS

3-5% Annual reduction 
in direct staffing costs 

(i)    Planning determines an optimal hiring plan;
(ii)   Scheduling determines an optimal schedule in 6 weeks in advance of a 12 week horizon;
(iii)   Adjusting creates a revision to the schedule a week in advance; 

(iv) Flexing enables further refinement to the revised schedule on the day of service. 

(i) Planning 
(iii) Adjusting

(iv) Flexing

Enhanced ability to 
proactively plan

Reduction in day-of shift 
cancellations

Reduction in overtime 
use & premium pay

Reduction in overtime 
use & premium pay

(ii) Scheduling



 

PROBLEM

Ann & Robert H. Lurie Children's Hospital of Chicago, Illinois 

is a pediatric specialty hospital. Lurie Children’s provides 

some of the highest quality pediatric care in the country - in 

2018, Lurie Children’s was ranked as the 10th best children's 

hospital in the country by U.S. News & World Report. 

 

Lurie Children’s wanted to reassess their core nurse staffing 

levels for a 45-bed pediatric intensive care unit (ICU). Lurie 

Children’s observed that, despite wide fluctuations in nursing 

demand by time of day, their core staffing was fixed to the 

unit’s average daily census (ADC), which assumed that the 

nurse demand for each shift was known. However, the ICU is 

a very dynamic environment and accurate estimation of 

demand at the time the schedules are created is difficult.

 
SOLUTION: Planning

Lurie Children’s partnered with Medecipher to determine the 

optimal RN staffing targets when faced with highly variable 

nursing demand distributions and strict nurse-to-patient ratio 

staffing goals for their 45-bed pediatric ICU. Hospital 

administration provided current staffing guidelines, patient 

census data, desired safe nurse-to-patient ratios, and cost 

information regarding hourly payments for permanent RNs as 

well as temporary RNs. Medecipher employed a robust 

modeling approach to recommend a permanent nurse staffing 

level in the ICU to best meet pre-determined nurse-to-patient 

ratios in all nursing shifts.
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RESULTS

Through use of Medecipher’s Planning solution, Lurie Children’s learned that their ICU was understaffed by 2 to 5 

permanent RNs across all time periods analyzed, and that changing their staffing levels could result in 

considerable cost savings and increased benefits to patient safety by increasing the permanent ICU RN count.

Annual reduction in direct staffing costs 
(overstaffing & premium pay)

$250K 3.1%
Annual savings for the unit @optimal 

staffing levels

+ 2-5 RNs
Additional permanent RNs recommended per 

shift, leading to patient safety gains

This case study was published in the Asia-Pacific Journal of Operations Research under the title: "Nurse staffing under demand uncertainty to reduce 

costs and enhance patient safety".

CASE STUDY 1: MEDECIPHER PLANNING



 

PROBLEM

Northwestern Memorial Hospital in Chicago, Ill. is ranked 

No. 13 on the Best Hospitals Honor Roll.

 

Nursing managers for the large multi-unit Hospital 

Medicine service line at Northwestern Memorial Hospital 

relied on costly solutions to meet the unanticipated 

demand: overtime and outside nurses resources, including 

agency nurses. They were challenged with constant 

schedule re-calibration due to the large variability in 

patient volume on a given day of the week. Patient 

volumes fluctuated from 100 to 200 patients, varying by 

time of the day and day of the week. Staffing managers 

also had different nurse-to-patient ratio targets for AM 

and PM shifts.
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RESULTS

In a high volume service line such as hospital medicine with a mean absolute percentage error in patient volume at 

12% and a cost structure where overtime is 1.5x the required wages, Medecipher Planning & Adjusting solution 

yields about 2.3% cost savings relative to their current nursing budget. A 2.3% cost savings is significant for a 

unit that has an operating profit of 10% and incurs nearly 50% of its cost toward staffing.

Annual reduction in direct staffing costs 
(overstaffing & premium pay)

$330K 2.3%
Annual savings for the unit @optimal 

staffing levels

42%
reduction in day-of cancellation and forced PTO 

usage

This case study was published in the journal Operations Research under the title: "A two-stage stochastic integer programming approach to integrated 

staffing and scheduling with application to nurse management".

SOLUTION: Planning & Adjusting
Northwestern Memorial Hospital's Department of Hospital Medicine partnered with Medecipher to reduce 

overall labor costs and boost nurse satisfaction by right-sizing staff and balancing under- and overstaffing costs:

 

1)     Planning: the scheduling plans and staffing decisions that are created in advance (every three months, at 

         the time of creation of nurse schedules)

2)     Adjusting: short-term periodic review and staffing adjustments (adding/canceling nurse staffing shifts) as 

         more accurate demand information would become available (one week prior, up to day-of)

 

Because the upfront planning forecast is imperfect, Northwestern Memorial Hospital realizes 50% of the value 

through improved planning, and 50% of the value through adjusting decisions.

 

CASE STUDY 2: MEDECIPHER SCHEDULING &  ADJUSTING



 

PROBLEM

Northwestern Memorial Hospital in Chicago, Ill. is 

ranked No. 13 on the Best Hospitals Honor Roll. 

Northwestern Memorial Hospital’s large, urban, 

academic emergency department (ED) sees an annual 

volume of 88,000 patient visits per year. 

 

Daily ED patient volume is important to know when 

planning operations and attempting to match the 

resources needed to care for patients. Many emergency 

departments anticipate daily patient volume based on 

some combination of traditional daily volume, typical 

patterns of hourly patient arrivals, and usual seasonal 

variability. These inputs are limited, and ED operations 

may still be based on unknown volumes of patient 

arrivals.

 

SOLUTION: Flexing

Northwestern Memorial Hospital's emergency 

department partnered with Medecipher to 

implement a real-time, automated prediction model 

to forecast daily volume based on regression 

modeling and real-time arrival inputs via EMR 

integration. The Medecipher Flexing solution enables 

nursing managers to predict volume surges and dips, 

thereby more accurately adjust daily staffing.

 

Medecipher’s Flexing solution has been in use for 4 

years at Northwestern Medicine, and recently 

expanded to a second site at Northwestern Lake 

Forest Hospital. Medecipher is cited as a critical 

component of managing daily operations and much 

beloved by administrators and nurses alike.
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RESULTS

Northwestern Memorial Hospital’s primary objective was to reduce overstaffing & premium pay costs, which we 

did, saving them over $300K per year. They saw even greater value from Flexing in improving their operations by 

upstaffing at times that otherwise would have been understaffed. The improved operations enabled 

Northwestern Memorial Hospital to recapture walkout volume, creating $1.2M in additional annual revenue.

Annual reduction in direct staffing costs 
(overstaffing & premium pay)

$300K 3%
Annual savings for the unit

$1.2M
Annual hospital revenue created by reducing 

walkout rate & diversion

40%
Reduction in patients who leave without being 

seen, from 4.2 to 2.5%

CASE STUDY 3: MEDECIPHER FLEXING
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