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For more information:  https://asphp.org/“Universal SPHM for all – Stronger Together”

The ASPHP is a non-profit organization established to improve the safety of caregivers and their 
patients by advancing the science and practice of safe patient handling and mobility.

Anyone interested in the practice and profession of safe patient handling and mobility, regardless 
of level of education, profession or position, may join. 

– Become a member.
Network. Gain additional knowledge and educational credits. Enjoy extra benefits.

– Find your fit.
Help shape the future of SPHM – serve on a committee.

– Become Certified.
Attain recognition. Acquire the education and skills needed to make SPHM programs successful.
Certification Options: Associate, Clinician, Professional

– Lead us.
Serve on our Board. Become an officer.



Learning Objectives

• Understand Value Drivers of Safe Patient Handling and Movement 
Programs

• Learn how to use Excel ROI tool can be used to Calculate ROI 
and Net Present Value of Programs

• Learn how to read Tornado, Waterfall diagrams and what they tell 
you about program value.



Questions for our audience

• Do you have access to data at your organization about claims 
cost?

• Are you planning are asking for funds in the next year for safe 
patient handing equipment?

• Do you have a dedicated SPH Coordinator?



What are the threats to 
patient safety?

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://www.midorisweb.com/915
https://creativecommons.org/licenses/by-nc-sa/3.0/


What are the threats to 
worker safety?

This Photo by Unknown Author is licensed under CC BY-NC-ND

http://mianestesista.blogspot.com/2010_06_01_archive.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


There is a 95% chance a Culture of Safety initiative will positively impact SHC cash 
flow, with a mean contribution of $17m NPV over 5 years with 171 IRR.
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Return on Investment for Housekeeping 
Shoes for Crews Campaign

NPV ($000's)
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                          Compliance for Alternative 2
                           Relevant WC costs this year

                 Base number of Lost & Restricted Days
           Reduction in targeted WC at 100% compliance
              Reduction in L&R Days at 100% compliance

                        Annual Growth rate in WC costs
             Percent L&R days replaced at regular rate
            Average regular hourly wage rate this year

               Annual growth in Lost & Restricted days
                           Annual growth in violations
                           Average cost per violations

                             Compliance for Status Quo
            Percent of Lost & Restricted days replaced

                          Current number of violations
                           Annual growth in labor cost

  Reduction in Number of Violations at 100% compliance
    Reduction in Cost per Violation at 100% compliance

                                       Strategy Number
                          Compliance for Alternative 1

                    Current number of hazard incidents
              Annual growth in number hazard incidents

                      Average cost per hazard incident
     Reduction in Number of Hazards at 100% compliance

       Reduction in Cost per Hazard at 100% compliance
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With 80% compliance, net 
present value will be 

$487,000 over the next 5 
years

*Program will cost $16,100 
per year for two pairs of 
shoes

$

• Scenario 1: current program (none) net present value (NPV) is $44,000
• Scenario 2: Voluntary program where housekeepers buy own shoes NPV is $180,000

• Scenario 3: Hospital purchases shoes and monitors thru OBSERVATIONS program NPV is $487,000
• Current Impact on staff injuries in 2.5 years has been over $200,000 in savings



Hospital A:  Workers Compensation Benchmark Analysis

Data Source: Milliman

The difference in 2013 
trend forward (dashed 
blue line) to actual is a 
savings of $9.3M



LPCH Workers’ Compensation Benchmark Analysis

Data Source: Milliman
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The difference in 
2013 trend forward 
(dashed blue line) to 
actual is a savings of 
$3.5M



The Net Present Value (NPV) is the 
net amount of money that your investment will make today 
compared to an alternative investment, e.g. stock market.
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A neighbor is very appreciative you house-sat for them over the 
holidays. They offer you two options as a gift:

• Option 1:   $340 now

• Option 2:   $360 in one year

Which one is the better financial deal?

Using Net Present Value evaluate different scenarios.

Present Value of Option 2

= $360 – [Discount factor]

= $360 - ($360 * 5%)

= $360 - $18

= $342 Present Value

Present Value of Option 1

= $340
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Let’s consider a hospital safety program.

You have identified an opportunity to save millions for your hospital by 
investing in a safety program. 

In the most likely scenario, you think you will save $6M over four years. 

The program will cost $2M for equipment and staff training in year 1, 
with ongoing costs of $500k each year.

Would you make this investment?

Using NPV to make a decision.



14

1. Determine the initial investment cost (C)

2. Determine the time period (t)

3. Determine discount rate (i)

4. Determine the estimated costs and revenues for each year

5. Calculate the discounted cashflows for costs and revenue = P/(1+i)^t)

6. Calculate the total discounted cashflow

7. Calculate the NPV by summing the cashflows

8. Calculate the ROI = (Revenue + Costs) / (-)Costs  / t 

How do we calculate the NPV and ROI?
Initial Cost (C) -2

Time period 4 years

Discount Rate 4%

Year 1 2 3 4

Costs -2 -0.5 -0.5 -0.5

NPV Costs -3.39

NPV Revenue 5.51

Net Present Value 2.13

Revenues
(E.g. EV - assume we’ve calculated this) 0 1.5 2 2.5

Discounted Cashflows Costs -2 -0.48 -0.46 -0.44

Discounted Cashflows Revenue 0 1.44 1.85 2.22

Total Discounted Cashflow -2 0.96 1.39 1.78

ROI 16%





Model inputs
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Scenario 3 <--model is running numbers for this Scenario
Expected Value 5,056,419.93$                                  

NPVs for Comparison
1 Pilot Program Some equipment + minimal training + limited scope 808,824$            <--fill in manually
2 Basic Program Equipment + Single Annual Training + House-wide 2,604,160$         <--fill in manually
3 Optimal Program Equipment + Lift Coaching + In-Situ Staff Training + House-wide 5,159,486$         <--fill in manually ASSUMPTIONS NEXT STEPS

Setup Costs
One-time Equipment costs 100,000.00$      1,500,000.00$    1,500,000.00$  
Program Implementation Costs 10,000.00$       50,000.00$         50,000.00$      
% Existing Staff to be Trained 10% 100% 100% Pilot program - 2-3 high-risk units that comprise 30% of losses.
Hours of Traning 1.00 2.00 0.25

Ongoing Annual Costs
Program Coordinator FTEs 0 1 1
Lift Coaches -$                 -$                   1,000,000.00$  Lift Coaches: $1.2M
% Clinical Staff Trained Annually 10% 100% 100%
Hours of Training 0.25 2.00 0.25 In Basic, requires 2hr training course. Optimal is in-situ via Lift Coaches
Laundry 5,000.00$         130,000.00$       130,000.00$     Basic + Optimal is same
Equipment & Maintenance 10,000.00$       160,000.00$       160,000.00$     Basic + Optimal is same

Benefits 100k training cost. 
MedMal Reduction Rate 3.00% 15% 30% 20hrs new hire orientation 52wks per year.
WC Reduction Rate 4.00% 20% 40% 150hrs refresher training. - 3hrs/day, 26 weeks. 2110.
L&R Reduction Rate 6.00% 30% 40%
Reduction on PH-related turnover 6.00% 30% 50% Pilot Program - assume achieve 20% of 'basic program' impact because high-risk, high-focus program
Patient Falls Reduction Rate 2.00% 10% 15%
Stage 1-2 Reduction Rate 1.00% 5% 15%
Stage 3-4 Reduction Rate 2.00% 10% 20%

=@* +; !4>HOMK U Àäçð!t \ ç‰ ' \ ç‰!t \ ç‰ ' ‰çð!t \ ç‰
Ranges A B C

80% 120%
=‰~¬t \ ³!= \ ³Ï ä\ t ð¬t‰

Medical Malpractice Costs (baseline)
Med Mal Costs (baseline) 160,000.00$      200,000.00$       240,000.00$     Falls and Pressure Ulcers.  SUMIT: Freq 2/yr, 2015-2018, $80k av.; Av. industry cost=$133k per CNA closed claims report 2015
MedMal Growth Rate 4% 5.0% 6%
MedMal Ref Year 2019 2019 2019

Malpractice Reduction Rate
MedMal Change Year 2020 2020 2020
MedMal Change Period 3                      3 3                     Medmal takes 3yrs to mature
MedMal_Reduction_Rate 24% 30% 36%

U Àä²‰äç!( À· Ï ‰¼ç\ ð¬À¼
Patient handling workers comp (baseline)

WC costs (baseline) 1,725,262.00$   2,161,262.00$    2,597,262.00$  2011-2017 Average annual: $1.16M  SD: $436k - patient handling only. NOTE: Added $1M to capture pre-program status quo.
Number of claims 72                    98                     124                 2013-2018 Av: 98  SD 26
WC growth 4% 5.0% 6%
WC ref year 2019 2019 2019 Average per claim 2013-2017 $11.6k. $3k SD

Employee Injury Reduction Rate
WC Change Year 2020 2020 2020
WC Change Period 3                      3 3                     
WC Reduction Rate 32% 40% 48% Achieved 50% reduction since 2009. With renewed focus, expect further 50%.

; Àçð!c !J ‰çðä¬t ð‰~!* \ āç
Staff Replacement Costs 2/2 Handling Injuries

Number of Staff Handling Patients 2110 2110 2110 Need job codes for relevant SHC employee population (or number of staff)
Absenteeism rate (baseline) 9% 10% 12%
Average salary 150,000.00$      150,000.00$       180,000.00$     
Absentee 2/2 handling injuries 3% 4% 5%
Temporary disability leave 911,520$          1,266,000$         2,187,648$      
Add % for Agency Use 125% 125% 175%
L&R Costs + Agency (baseline) 1,139,400$       LR_Costs_Worst1,582,500$         3,828,384$      LR_Cost_C Total temporary paid disability payments is $600-800k per year; Agency costs is about 50% additional.
Growth Rate 3% LR_Growth_Worst 3% 3% LR_Growth_C
Reference Year 2019 LR_Ref_Worst 2019 2019 LR_Ref_C

L&R Reduction
Change Year 2020 LR_ChangeYear_Worst2020 2020 LR_ChangeYear_C
Change Period 4                      LR_ChangePeriod_Worst4 4                     LR_ChangeP_C
L&R Reduction Rate 32% LR_Reduction_Worst40% 48% LR_Reduction_C

+· Ï ³Àā‰‰!Mùä¼Àÿ‰ä
Number of Employees Handling Patients

Number of SHC Employees (RNs, Techs, etc) 2,110               Staff_A 2,110                 2,110              Staff_C Per Tina.   Will need job codes for relevant SHC employee population (or number of staff)
Number of Employees Growth Rate 4% StaffGrowth_A 5% 6%StaffGrowth_C
Number of Employees Reference Year 2019 StaffRef_A 2019 2019StaffRef_C

Average Cost to Recruit & Train a Nurse or Tech
Initial Average Cost to Recruit & Train a a Nurse or Tech 125,000            StaffCost_A 150,000             175,000           StaffCost_C
Growth Rate 3% StaffCostGrow_A 3% 3%StaffCostGrow_C
Reference Year 2019 StaffCostRef_A 2019 2019StaffCostRef_C

HR Issues
Staff turnover rate 9% TO_Rate_A 11% 12%TO_Rate_C SHC Executive Dashboard (2019)
Turnover related to injuries 4% TO_Rate_Injury_A 5% 6%TO_Rate_Injury_C 1 in 12 staff have an injury, 25% are SPH related. PH injuries are #1 reason  to leave profession.
Reduction on PH-related turnover 45% TO_Red_A 50% 55%TO_Red_C
Change Year 2020 TO_Yr_A 2020 2020TO_Yr_C
Change Period 4                      TO_Period_A 4 4                     TO_Period_C

H\ ð¬‰¼ð!1\ ³³ç
Falls

Average cost of fall 12,256.83$       FallCost_A 15,321.04$         18,385.25$      FallCost_C Galbraith et al (2011), Haines et. al. (2013), Health Research & Educational Trust. (2016)
Reference Year 2019 FallRef_A 2019 2019 FallRef_C
SHC Patient Days 145000 PtDays_A 145,000             145000 PtDays_C SHC (2018) FY18 Annual Disclosure
Reference Year 2018 PtDaysRef_A 2018 2018 PtDaysRef_C
n per 1000 patient days (as %) 0.4% FallRate_A 0.5% 0.6% FallRate_C 2% of hospital stays; 3.3-11.5 falls per 1,000 patient days. Bouldin et al (2013)
% falls resulting in harm 16% FallsHarm_A 20% 24% FallHarm_C 33% per Health Research & Educational Trust. (2016)
Number of falls with harm 93                    145                    209                 
Patient Falls Costs (Baseline) 181,989.44$      444,310.16$       921,321.55$     
Growth Rate 3% FallGrowth_A 3% 3% FallGrowth_C

Fall Reduction Rate
Change Year 2020 FallYr_A 2020 2020 FallYr_C
Change Period 3                      FallPeriod_A 3 3                     FallPeriod_C
Patient Falls Reduction Rate 12% FallReduction_A 15% 18% FallReduction_C

3 fiH4ç
Stage 1-2 HAPIs

Average cost of Stage 1-2 HAPI 3,706.00$         PI12_Cost_A 4,632.50$           5,559.00$        PI12_Cost_C
Growth Rate 3% PI12_Grow_A 3% 3% PI12_Grow_C
n HAPIs per 1000 patient days 0.57 0.57 global per Rondinelli (2018)
n per 1000 patient days (as %) 0.3% PI12_Rate_A 0.4% 0.5% PI12_Rate_C Assume 75% are Stage 1-2
Number per year 495.9 PI12_PerYr_A 619.875 743.85 PI12_PerYr_C
Reference Year 2019 PI12_Ref_A 2019 2019 PI12_Ref_C

Stage 3-4 HAPIs

Average cost of Stage 3-4 HAPI 13,271.84$       PI34_Cost_A16,589.80$         19,907.76$      PI34_Cost_C
Growth Rate 3% PI34_Grow_A 3% 3% PI34_Grow_C
n per 1000 patient days (as %) 0.1% PI34_Rate_A 0.1% 0.2% PI34_Rate_C Assume 25% are Stage 3-4
Number per year 165.3 PI34_PerYr_A 206.625 247.95 PI34_PerYr_C
Reference Year 2019 PI34_Ref_A 2019 2019 PI34_Ref_C

HAPI Reduction Rate
Change Year 2020 PI_ChangeYr_A 2020 2020 PI_ChangeYr_C
Change Period 4                      PI_ChangePeriod_A 4 4                     PI_ChangePeriod_C
Stage 1-2 Reduction Rate 12% PI12_Reduce_A 15% 18% PI12_Reduce_C
Stage 3-4 Reduction Rate 16% PI34_Reduce_A 20% 24% PI34_Reduce_C

I ù\ ³¬ðā!4· Ï äÀÿ‰· ‰¼ð
Length of stay Campo et al. 2012 showed 5% reduction in LOS

Adler et al. 2012 found no evidence of improved LOS
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One-time Equipment costs 1,000,000         1,500,000.00$    1,800,000.00$  Overhead lifts, slings, etc.
Program Implementation Costs 37,500              50,000.00$         60,000.00$      Consultants, etc.
Training Costs (HR wages) 0                      0.25$                 0.30$              Optimal: 1500 staff for 1 hour
Total Setup Costs 1,037,500.19$   Setup_A 1,550,000.25$    Setup_B 1,860,000.30$  Setup_C

@¼¡ À¬¼¡ !( Àçðç
Program Staff Costs

Program Coordinator FTEs 1 1 1
Coordinator Salary 100,000            125,000.00$       150,000.00$     
Lift Coaches 900,000            1,000,000.00$    1,100,000.00$  
Total staff costs 1,000,000$       1,125,000.00$    1,250,000$      

Annual Staff Training
% Clinical Staff Trained Annually 100% 100% 100%
Hours of training 0.25 0.25 0.25 HealthStream training; all other training is part of new hire
Annual training hours 527.5 527.5 527.5
Hourly cost of training 60                    75.00$               90.00$             
Cost of Training Venue -                     100,000.00$       100,000.00$     
Total Annual training cost 31,650.00$       139,562.50$       147,475.00$     

Equipment
Laundry 104,000            130,000.00$       156,000.00$     
Equipment & Maintenance 128,000            160,000.00$       192,000.00$     Sling maintenance, etc.
Total equipment costs 128,000$          160,000.00$       192,000$         

Annual Maintenance Cost 1,159,650.00$   Costs_A 1,424,562.50$    Costs_B 1,589,475.00$  Costs_C
Maintenance Cost Growth Rate 3% CostsGrow_A 3% CostsGrow_B 3% CostsGrow_C
Maintenance Cost Reference Year 2019 Costs_Ref_A 2019 Costs_Ref_B 2019 Costs_Ref_C

14>fi>( 4fi ; !HfiJ fi=+M+J K
Discount Rate 10%
Number of hours in a work day 8           
Reference Year 2019
Change year 2020
Standard Growth Rate 3%

The incremental cost of treating stage 1 PUs is just over $2,000, stage 2 PUs 
range
between $3,000-$10,000 (Septz, et al. 2013), increased to 2019 dollars

The incremental cost of treating  stage 3 PUs range between $5,900-$14,840, 
and stage 4 Pus cost as much as $18,730-$21,410. (Septz, et al. 2013)
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Learning Objectives

• Understand Value Drivers of Safe Patient Handling and Movement 
Programs

• Learn how to use Excel ROI tool can be used to Calculate ROI 
and Net Present Value of Programs

• Learn how to read Tornado, Waterfall diagrams and what they tell 
you about program value.



Questions?

Ed Hall
Executive Director, Risk and Claims, Stanford Medicine
ehall@stanfordhealthcare.org

Simon Mawer
Program Manager, Risk Management, Stanford Medicine
smawer@stanfordhealthcare.org
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