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INTRODUCTION

In the rapidly changing healthcare industry, shortages of nearly all types of healthcare professionals  
are becoming more pronounced, and the gap of unfilled staff positions is widening. This challenge  
is now being felt at the unit-level of care facilities, where difficulties in scheduling and staffing of  
registered nurses, the backbone of the healthcare workforce, are rising. The solution lies in greater 
optimization of existing staff, which is especially important since the supply of healthcare professionals  
is increasingly constrained.

Technology-enabled solutions exist that can utilize predictive analytics together with advanced labor 
management strategies to forecast patient demand and then align scheduling and staffing with future 
demand. Predictive analytics currently support resource management and other functions in many 
industries. In healthcare, they are routinely used in biomedical research to predict treatment outcomes. 
However, their availability for use in solving scheduling and staffing problems is relatively unknown 
among nurse managers, finance managers, and registered nurses. With the industry now facing a 
workforce supply crisis, wider use of available predictive analytics services in healthcare scheduling  
and staffing has become necessary for the optimization of clinical staff.

This report, Predictive Analytics in Healthcare 2016: Optimizing Nurse Staffing in an Era of Workforce 
Shortages, analyzes the growing challenges in scheduling and staffing of registered nurses through a 
survey of nurse managers, as well as interviews with nurse managers, finance managers, and registered 
nurses. It also examines the state of knowledge about predictive analytics applications in healthcare 
workforce scheduling and staffing. 

AMN Healthcare, the leader and innovator in workforce solutions and staffing services to healthcare 
facilities across the nation, is committed to reporting on healthcare workforce trends and to  
addressing workforce challenges. As part of this effort, and together with our family of companies, 
we conduct surveys examining workforce issues related to healthcare professionals, leadership, and 
management services.

The results of this survey are offered as informational resources for healthcare leaders, policy makers, 
academics, staffing professionals, journalists, and others who follow workforce trends in the context  
of today’s rapidly evolving healthcare industry.
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METHODOLOGY 

AMN Healthcare conducted benchmark 
quantitative and qualitative research to 
assess the need for predictive analytics 
with advanced labor management 
strategies in the healthcare industry for 
the purpose of solving nurse scheduling 
and staffing problems.

For the quantitative research, 5,687 nurse 
managers received an online survey 
from a third-party research organization; 
responses were received from June 30, 2016, 
to July 18, 2016, with a 1.5% response 
rate. The nurse managers came from a 
variety of settings, including hospitals, 
outpatient centers, long-term care 
facilities, academic centers, and hospice 
providers. Survey respondents had a 
mean of 12.6 years in scheduling and 
staffing responsibility and a mean  
of 25.6 years in healthcare. 

In addition, 35 nurse managers, finance 
managers, and registered nurses were 
interviewed from June 2, 2016, to
July 5, 2016, for their views on 
scheduling and staffing problems and 
solutions. Respondents, who were sent 
an email invitation to participate, were 
screened to ensure they had primary 
or shared responsibility for scheduling 
and staffing or for budgeting costs 
associated with nurse staffing, or had 
been a registered nurse for more than 
one year.
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KEY FINDINGS

Nearly all nurse managers agree that scheduling and staffing problems have a
negative impact on overall staff morale: 94% say understaffing caused by these 
problems hurts morale; nearly 90% say it makes nurses feel that nobody cares  
how hard they work.

Nearly 70% of nurse managers say they are very concerned about the impact of 
scheduling and staffing problems on patient satisfaction. More than half say they  
are very concerned about the effect on quality of care.

Nearly 50% of nurse managers say that understaffing caused by scheduling and 
staffing problems is a significant problem in their jobs. More than 40% say that 
last-minute schedule changes are a frequent and significant problem. Patient acuity 
changes, specialty vacancies, and scheduling mistakes also are significant problems.

When scheduling nurses, 23% of nurse managers say they don’t use any  
scheduling tools at all, while 24% use paper-based staffing tools, and 19%  
use digital spreadsheets. 

Of those nurse managers with access to technology-enhanced scheduling tools,  
43% still depend on manual scheduling.

80% of nurse managers say they are not aware of technology-enabled solutions  
that could help them manage and solve scheduling and staffing problems up to  
120 days in the future.

Nearly 60% of nurse managers say that advanced scheduling technology that can 
accurately forecast patient demand and staffing needs would be very helpful, while 
another one third say it would be somewhat helpful.

With shortages of nurses growing, and the gap of unfilled healthcare jobs widening, 
utilization of predictive analytics aligned with advanced labor management 
strategies represent a solution to nurse scheduling and staffing problems — a solution 
that is largely unknown to nurse managers.
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SURVEY OF NURSE MANAGERS ON SCHEDULING 
AND STAFFING CHALLENGES

Nursing is the backbone of the healthcare system; registered nurses are by far the 
largest occupation in healthcare, with approximately 2.75 million at work today, 
and a projected 3.2 million by 2024. Another 720,000 licensed vocational nurses 
are at work today, with 837,000 estimated to be working by 2024I. The quality of 
the work environment for nurses is critical to patient satisfaction, staff morale,  
and even the financial well-being of the healthcare enterprise. 

A study published in Health Affairs, a leading health policy journal, found that 
the quality of the nurse work environment was significantly related to all patient 
satisfaction measures in the Hospital Consumer Assessment of Healthcare Providers 
and Systems (HCAHPS)II. Patient satisfaction is related to both care quality and 
revenue for healthcare organizations; satisfaction scores measure treatment 
outcomes, among other issues, and reimbursements are increasingly based on 
these scores. Preventing readmissions is another factor in reimbursements, and 
improving nurse work environments is an effective intervention in preventing 
readmissionsIII. Also, the quality of the nurse work environment is related to 
lower rates of burnout, job dissatisfaction, and retentionIV. Clinical staff turnover 
represents a significant cost to healthcare enterprises.  

Scheduling and staffing problems for nurses 
are widespread, and they impact the nursing 
environment, staff morale, labor budgets, and 
the quality of patient care. 

The results of this survey, Predictive Analytics in Healthcare 2016: Optimizing 
Nurse Staffing in an Era of Workforce Shortages, show that scheduling and staffing 
problems for nurses are widespread, and they impact the nursing environment, 
staff morale, labor budgets, and the quality of patient care. While some healthcare 
enterprises engage in workforce planning, this survey shows that most actions 
taken are short-term responses to immediate scheduling and staffing problems. 
Reliable data on future patient demand and nurse supply is not currently available 
to most nurse managers for effective scheduling and staffing purposes. Most nurse 
managers say that this information would be helpful for improved scheduling and 
staffing, which is important to staff morale, patient satisfaction, and cost efficiency. 

7



10% 20% 30% 40% 50% 60%0%

Last-minute schedule changes 

Imbalance of experience and novice staff 

Rescheduling day-of sick calls 

Per diem not available 

Acuity changes day-of scheduling 

Non-nursing tasks

Understaffing

Specialty vacancies

Scheduling holes/mistakes 

FrequentSignificant

Floating

Impact of Scheduling and Staf�ng Problems

IMPACT OF NURSE SCHEDULING AND STAFFING PROBLEMS

FREQUENT OCCURRENCE, SIGNIFICANT IMPACT

Nurse managers face scheduling and staffing problems that are frequent and significant. Nearly half say 
that understaffing is a significant problem. Some problems have a greater impact on daily operations than 
others. For example, last-minute schedule changes are a more frequent problem, while rescheduling due to 
day-of sick calls and understaffing are more significant problems. The chart below shows the percentage 
of nurse managers who answered that problems were frequent and/or significant.
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SHORT-TERM FIXES 

Nurse managers often must offset scheduling and staffing problems with short-term fixes that can impact 
operations. Diverting patients due to lack of staff occurs rarely but has a major impact when it does occur. 
Cancellations of shifts are the most frequent action taken in response to scheduling and staffing problems, 
and they also have a significant impact.
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IMPACT ON STAFF MORALE 

Nearly all nurse manager respondents 
agree that understaffing caused by 
scheduling and staffing problems has a 
negative impact on staff morale. A large 
majority also agree that scheduling and 
staffing are the hardest parts of their job, 
because they must watch the budget, not 
show favoritism, and often refuse time-off 
requests from their colleagues. The chart 
(right) shows the percentages of nurse 
managers who say they agree and strongly 
agree on these issues. 

“...Nurse managers 
agree that understaf�ng 
caused by scheduling 
and staf�ng problems 
has a negative impact 
on staff morale.”
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SCHEDULING & STAFFING CHALLENGES

Nurse managers say that the most personally challenging scheduling and staffing issue they face is short 
staffing due to leaves of absence, Family and Medical Leave Act, retirements, and others reasons, followed 
by getting qualified and dependable staff. 
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NURSE MANAGER CONCERNS 

Scheduling and staffing issues in nursing units cause serious concerns for nurse managers regarding  
the impact on staff, patients, and costs. Approximately three quarters of nurse managers say they are  
very concerned about staff morale due to these problems, while nearly 70% say they are very concerned 
about the impact on patient satisfaction. More than half say they are very concerned about the effect on 
quality of care. 
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SEARCH FOR SOLUTIONS

Most healthcare organizations implement measures to address scheduling and staffing issues, but such 
measures are often reactive rather than strategic. Since scheduling and staffing problems are prevalent  
at patient care facilities, and with most survey respondents reporting that they currently experience these 
problems, it can be surmised that these usual measures are not broadly successful. The use of technology-
enabled scheduling tools remains sparse. A very large proportion of nurse managers say they are unaware 
of the most advanced solutions now available, which utilize predictive analytics. Yet, a large proportion  
say that scheduling tools that accurately forecast patient demand and staffing needs would be helpful. 

Organizations have deployed a number of tactics to try to resolve immediate scheduling and staffing 
issues, with advertising to fill job openings being the single most mentioned item by over 70% of nurse 
managers, followed by cross-training, and enforcing attendance policies including disciplinary actions. 
While many of these actions can be part of successful strategic workforce planning, they have not  
proven themselves to be long-range solutions, considering that healthcare staffing problems are  
worsening nationwide.  

13



Tools Used for Nurse Scheduling
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ACCESS TO SCHEDULING TOOLS 

A wide range of tools for use in healthcare scheduling are available, ranging from low-tech, paper-based tools 
and simple digital spreadsheets to sophisticated, technology-enhanced systems for automated scheduling. 

However, nearly a quarter of nurse managers say they don’t use any scheduling tools at all, and nearly 
the same percentage use scheduling tools that are paper-based. Simple digital spreadsheets also remain 
popular. The category of technology-enhanced tools ranges from limited to innovative scheduling 
functionality. Some respondents have access to more than one type of tool. 

Many nurse managers who have technology-enhanced scheduling tools apparently do not regularly use 
them. The survey showed that 43% of nurse managers said that while they have automated scheduling 
software, they still depend on manual scheduling.
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80% Have No Knowledge of 
Advanced Scheduling Technology

No 80%

Yes 20%

AWARENESS OF ADVANCED SCHEDULING 
TECHNOLOGY

Technology-enabled solutions exist that can 
forecast patient demand and staffing need in 
healthcare settings, not only in acute-care 
hospitals but in long-term and rehabilitative  
care facilities, ambulatory care centers, 
outpatient clinics, and home healthcare. 
Advanced scheduling technology includes 
predictive analytics, which uses data mining, 
statistics, modeling, and algorithms; labor 
management solutions that apply those 
predictions to healthcare workforce scheduling 
and staffing; and software that utilizes 
forecasting in the automation of planning, 
scheduling, staffing, deployment,  
and reporting.

In this survey, 80% of nurse managers said  
they are not aware of technology-enabled 
solutions that could help them manage and  
solve scheduling and staffing problems up to  
120 days in the future, although such a product 
is on the market. 
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Perceived Helpfulness of Predictive Analytics and Advanced Labor Management
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BENEFITS OF ACCURATE WORKFORCE FORECASTING

Although most nurse managers are not aware of advanced scheduling technology that can accurately 
forecast patient demand and staffing needs, more than half said it would be very helpful while another 
one third said it would be somewhat helpful. A large majority said the same about access to best practices 
to reduce scheduling problems and access to scheduling and staffing experts. 
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Finance Managers

“Meet all 
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VIEWS OF NURSE MANAGERS, FINANCE MANAGERS, 
AND REGISTERED NURSES

WHY IS NURSE SCHEDULING AND STAFFING SO CHALLENGING? 

When asked their views on scheduling and staffing challenges faced on a daily basis in healthcare 
settings, the responses of nurse managers, finance managers, and registered nurses were strikingly 
similar. All three said that situational understaffing was the largest issue. Specifically, they cited the 
impact on nurse-to-patient ratios caused by leaves of absence, call-ins, and increases in patient acuity  
as the biggest frustrations to their responsibilities related to scheduling and staffing. 

Perceptions of magnitude were more varied. Nurse managers and finance managers said planned  
absences were a frustration, while RNs mentioned immediate shortages more often. RNs and nurse 
managers felt that spikes in patient volume on any given shift, necessitating increased patient-to-nurse 
ratios, was a greater problem. The ability to hire and maintain trained and experienced staff while staying 
within budgets was mentioned more often by finance managers and nurse managers, but still mentioned 
by RNs. Finance managers and nurse managers also said that certain department requirements for  
mandatory staffing ratios were sometimes hard to meet due to scheduling and staffing problems.  
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THE TOLL OF SCHEDULING AND STAFFING PROBLEMS

The consequences of scheduling and staffing issues on nurses and nurse managers cannot be understated, 
because they can result in diminished quality of careV, patient safety problemsVI, burnoutVII, turnoverVIII 

and higher costsIX. 

The personal impact can include fatigue and inattention due to working long hours, poor eating and 
sleeping habits caused by long shifts, and not enough breaks. The biggest concern and greatest cause 
for low morale among nurses, however, is that they are unable to provide the highest level of care and 
commitment to patients because of situational short staffing. They also feel that understaffing puts their 
licenses at risk due to the possibility of patients not receiving the medications and care that they require 
in a timely manner. All of these problems also can lead to stress and anxiety, which in turn can lead to 
risk of increased mistakes and unsafe practices.  

The biggest concern and greatest cause for low morale 
among nurses, however, is that they are unable to  
provide the highest level of care and commitment to 
patients because of situational short staffing. 

Nurse managers said they believe that patient care should be their top priority, but they find themselves 
enmeshed in daily administrative aspects of scheduling, which leads to greater stress and anxiety. The 
need to stay within budget guidelines while producing daily schedules that maintain adequate patient  
care is another stressor. Nurse managers are also challenged to support the long-term education goals  
and time-off requests of staff. Plus, they say they must determine what to do about staff who are 
chronically abusing the system through time-off.  
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NURSE MANAGER VIEWS

WHAT ARE THE BIGGEST FRUSTRATIONS IN YOUR DAILY SCHEDULING ROUTINE?

“… Sick call-ins, extreme fluctuations in census requiring additional staff  
on short notice…”

“Managing staffing needs to patient acuity and census. We can go from seven  
patients to 13 patients in one afternoon. Absences are also a frustration, especially  
on the night shift.”

“Unexpected call-ins. Frequent telephone calls to replace call-ins. Unexpected  
increases in volume and not having help available.”

“We will start out with low census, then the volume increases and there are not 
enough staff to manage the tasks effectively. The lack of on-call pay for areas  
outside OR makes it difficult to staff up when needed.”

“The inability for our staffing officer, who is not clinical, to understand that  
when acuity is high more staff may be needed. For example, in the ICU there may  
be a patient on a balloon pump requiring one-to-one staffing. It’s not safe to give  
a nurse another three patients in order to meet productivity standards.”

“Just having enough staff. Our unit has faced retiring staff, staff quitting, and 
catastrophic illness of staff members. Each issue has depleted our numbers…  
And attracting qualified, dependable replacements has been challenging.”

“…Scheduling the right mix of staff such as new hires and experienced staff.”

“A challenging problem is nurses deciding to swap shifts. They do not always 
consider whether it creates additional overtime or other issues. This happens at  
least three times a week after the schedule has been posted.”

“Three nurses calling in the same shift on the same unit...”

“We are a critical-access rural hospital with a Med/Surg/Pedi. Only a few nurses  
are oriented and comfortable caring for pediatric patients. I had no pediatric nurse 
for an ER admission, so I had to divert the patient.”

“A day might go something like this: We’re staffed for a low census, but then 
physicians add patients for induction for non-medical related issues. Then, a 
call-in and a scramble to bargain for people to work an unscheduled shift.  
Another individual calls in because they had wanted the day off, but it could  
not be accommodated. Again, we’re searching for someone to take an extra shift  
to cover with trading involved to make another day short staffed.”

“Short staffed in ED for volume. Our 56-bed ED has been full with 60 inpatient  
boarders and 60 more being treated in ED waiting room – these are unsafe conditions.”
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HOW DO SCHEDULING AND STAFFING PROBLEMS AFFECT THE  MORALE OF YOUR STAFF?

“When staffing is low, staff doesn’t have faith that it will ever get better. They don’t feel like  
anyone cares how hard they work, and I see how this impacts patient care.”

“Morale is affected adversely any time there are not sufficient staff to take care of patient needs.”

“My people express the overwhelming feeling that they feel like they live at work. And the same 
dependable people always pick up the extra work.”

“Staffing around holidays is always tricky to do fairly, and it can really affect morale. Scheduling  
is one of the hardest parts of the job because you have to be so careful to not show favoritism, to  
give staff the time off they have requested and earned when they want it, and to satisfy the budget  
regarding overtime and other costs.”

“When we are understaffed, our unit morale is very low. Chronic understaffing leads to increased  
call-ins, which exacerbates the situation. The ones who are left behind get tired of covering the unit.”

“Our staff gets tired, frustrated, feeling lack of respect and appreciation for the hard work that they do.”

“When tasks are adding up, morale is low. It is important that the staff feel supported.”

“When staffing is low, staff doesn’t have faith that it 
will ever get better. They don’t feel like anyone cares how  
hard they work, and I see how this impacts patient care.”
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REGISTERED NURSE VIEWS

HOW DO SCHEDULING AND STAFFING PROBLEMS AFFECT YOU?

“Understaffing affects me a lot! It brings in unsafe practices to the work 
environment. When a 1:4 nurse-patient ratio suddenly becomes 1:6, it is 
challenging to provide the care I want to give to patients. This is stressful  
and frustrating, and leaves me feeling like I have not been able to do the best  
job I can do, which is not only unfair to me but to the patients.”

“We are consistently over budget on our unit due to no budget update for years.  
We are taking more complex patients and adding specialties to our floor. We often  
do not have enough nurses to provide care appropriately. The stress of this situation 
is great, and this is the main reason nurses leave our unit to find other work.”

“Understaffing on weekends is a big issue. There are sick calls, and we often are 
working under core. This affects the kind of nursing I wish to provide. Tasks get 
completed, but often there is not enough time to really connect with patients.”

“When there are not enough staff in my unit, I feel like my patients are not getting 
the appropriate care, because we have to rush them out and move on to the next 
patient. The hospital will continue to schedule surgeries when there is a bed shortage 
— that puts pressure on all of us from the recovery room to the floors.”

“Sometimes, you end your shift knowing that you have left the floor with it 
understaffed, and they are trying their best to manage the balance between quality 
of care and staffing availability. It doesn’t happen often, but enough to  
be frustrating.”

“No break in nine hours, including not going to the bathroom until shift was over.”

“Frequently called in to start my shift early because the unit is not covered with 
adequate staff…”

“I am repeatedly expected to cover the unit for staffing needs, and this causes 
resentment, and I feel unappreciated. I have repeatedly spoken to my manager about 
this issue.”

“I have a lack of balance for personal health… I get to work early and stay late.  
My poor diet and lack of exercise are resulting in weight gain…”

“Understaffing creates a lot of anxiety about going to work. I never know what  
kind of day it will be… So much of a good or bad day depends on how much staff  
is there.”

“I choose to work only part-time due to the stress of the job related to understaffing.”

“I am exhausted after shifts.”
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HOW DO SCHEDULING AND STAFFING PROBLEMS AFFECT PATIENT CARE?

“Quality of patient care is not the best that I can do. I feel stretched too thin and unable 
to do my best.”

“Late medication administration, putting patients at risk for falls because you cannot get 
there in time, inability to chart until after shift because bedside tasks are so great…”

“There have been several times that staffing is unsafe — putting the patients at risk as 
well as my license.”

“When we are understaffed, patients do not get the quality care they deserve. Nurses 
rarely have time to really connect with patients on a human level, because they have  
so many patients, tasks, and charting.”

“Because of budget demands, we lose a secretary at 7 p.m. The secretary answers 
patient call lights when RNs are busy delivering care. So after the secretary leaves, 
call lights are often going off without anyone to answer them. This could have serious 
implications. A patient could be calling because they have chest pain, or maybe they 
are having difficulty breathing, or need help getting to the bathroom. A delay in care 
puts the patient at risk in case of myocardial infarction, death, falls, etc. There are too 
many more examples to describe.” 

“I feel like my patients are getting the short end of the stick, but I always try to give 
my all no matter what…”

23



FINANCE MANAGER VIEWS

WHAT ARE THE MOST CHALLENGING BUDGETING OR COST  
MANAGEMENT PROBLEMS RELATED TO WORKFORCE? 

“Shortage of staff creating overtime or contract labor time…”

“Filling openings and keeping up with rising wages…”

“Hiring fewer people than our vacancies, which leads to premium pay and/or  
agency use…”

“Variation in productivity metrics and staffing ratios between various nursing 
units… All have different needs and fixed levels of staffing ratio requirements.”

“Finding adequately trained nurses for the peaks in census, and first-year nursing 
turnover rates…”

“The costs of keeping up with wages, widened domestic and international recruiting 
net, use of incentives…”

“It’s very difficult to maintain budgeted productivity levels when there aren’t 
sufficient people to staff the shifts.”

“Competition for recruiting nurses, especially bachelor-prepared nurses. We have 
expanded use of advertising to attract nurses and increased our nurse pay scale. But  
until these actions take hold, we are faced with the prospect of increased agency usage.”

“Census higher than budget, and a temp nurse pool that’s not large enough to meet 
our needs. So we continue to recruit for full-time and pool positions.”

“The nursing shortage seems to be increasing. 
We have a lack of supply of experienced nurses, 
and there’s a lack of interest in utilizing  
new grads.”
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“Because of understaffing, we have 
inpatients diverted and OR cases 
cancelled.” 

“Although there has been some progress 
in reducing first-year turnover rates, 
the cost from this group of staff who 
leave is enormous.”

“We are always hiring and never  
seem to close the vacancy gap.”

“Vacancy rates 
increase faster  
than our hiring rate 
for nurses, primarily 
due to increased 
competition  
for nursing talent  
and the desire to  
hire more bachelor-
prepared nurses.” 

25



THE WAY FORWARD: SOLUTIONS TO SCHEDULING 
AND STAFFING PROBLEMS

When asked about how their organizations are trying to solve persistent scheduling 
and staffing challenges, nurse managers, finance managers, and registered nurses 
mention short-term solutions to understaffing that generally comprise the expansion 
of existing practices. This includes more hiring, agency staffing, flex-staffing,  
cross-training, contract labor, overtime, bonuses, premium pay, and so on. However, 
all participants feel that these were costly, time intensive, and often amount to little 
more than a “band-aid” fix to a bigger problem.

Few nurse managers, finance managers, or registered nurses are aware of technology-
enabled tools based on predictive analytics and advanced labor management that can 
forecast future patient demand and align staffing with demand.
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PREDICTIVE ANALYTICS OFFER NEW APPROACH 

Predictive analytics, used in many industries for resource management, can be applied to healthcare 
scheduling and staffing through the analysis of “big data” about patient census, public health threats, 
business information about the enterprise, and other material, which is then processed with standard 
algorithms. The forecasting component utilizes various time series models that may incorporate 
multiple variables for accurate prediction of nurse staffing needs. Exploratory models are validated 
before and after deployment, with the outcome being a census forecast as far as 120 days in advance  
of the shift. The forecast is updated weekly. These analytics are then aligned with various advanced 
labor management strategies to optimize both contingent and permanent staff.  

Healthcare enterprises that have adopted predictive analytics and advanced labor management 
strategies have realized outcomes that include reductions in agency nursing, increased staff 
satisfaction scores, improved nurse retention, reductions in open shift incentives and bonus pay,  
and significant annual savings in labor spending.  
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