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Problem Statement

During one quarter of 2006, 40% (3W) to 84% 
(FMRC) of discharge documents contained errors 
in instructions for newly issued prescriptions. This 
negatively impacts all five critical success factors 
for the institution.
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Who Is/Are The Customer(s)? Discharged Patients, Outpatient Physicians, Community Pharmacies, and Other Agencies (Home 
Health, Skilled Nursing Facilities/Nursing Homes, and Rehabilitation facilities), ACHE Database

What is the Cost of Poor Quality (COPQ): Adverse impact: on physician and clinical staff satisfaction, the health outcomes of 
discharged patients, and the quality of care provided to patients. Financial loss occurs as a result of early re-admission due to 
failed medications adherence. Additional costs of wasted time for outpatient physicians. Liability is increased.

What is Critical to Customer Satisfaction or Critic al to Quality (i.e. CTS or CTQ): An accurate, reasonable, safe, and executable 
plan for home medications which: is compliant with treatment guidelines, reflects known diagnoses, is affordable, is without 
significant drug-drug interaction, and without known allergies.

Problem Statement: For the past 3 months, 84% (3W) to 40% (FMRC) of discharges have had errors in 
the transition to home drugs during the discharge process: the expectation of JCAHO and Physician Staff 
expectation is for 100% accuracy. These discharge errors adversely impact all five of our critical success factors, 
especially quality measures.

Initial Charter

Current Project Y: 
Accurate, reasonable, safe, and executable plan for discharge 
medications

Project Y Specification:
Discharge medication plan is readable, does not duplicate 
medications, is understood by patient, receiving physician, and other 
institutions.  

Project Y Metric:
Complete, accurate, and executable medication plan in MIS. 
(Standardized assessment tool)

Defect Definition:
Incomplete, inaccurate, or poorly executable medication plan

Project Objective:
Decrease failed transition of medication plan from hospital to 
community care

Unit Definition:
Discharge Medication Lists provided to each customer that are 
accurate and reflect specifications

Baseline Zst:
1.54 (all elements studied)
1.90 (elements under current policies)

Baseline DPMO:
483,285 Defects per million opportunities (all)
343,875 Defects per million opportunities (current)
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Critical to Quality (CTQ) Tree
Output Requirements
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SIPOC - Accuracy and Availability of Discharge Medic ations

S I P O C

- Physicians

- Patients & 
Proxies

- Pharmacists

- 3rd party 
payers

- Nurses

-Ward Clerks

- Hospital 
Formulary

- Patient with 
Disease 
State(s)

- Prior 
Treatment for 
Disease 
State(s)

- Inpatient 
Treatment  & 
Medication List

- Standards of 
Care

- Physician 
Preferences

-Patient 
Preferences

- 3rd Party 
Preferences

Medication Plan
for transition
To community
care 

-Patients & 
Proxies

-Outpatient 
Physicians

-Community 
Pharmacies

-Other 
Agencies and 
Institutions 
(SNF, NH, 
Home Health, 
Rehab)
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Common Defect Types

• Misspelled names of medications
• Generic name not provided
• Dosage form incorrect or not specified
• Strength incorrect or not specified
• Quantity of dose incorrect or not specified
• Route incorrect or not specified
• Frequency of dosing incorrect or not specified
• Duration of therapy incorrect or not specified
• Indication for therapy not specified
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Process Measures:
Patient-Centered “Risk Index”

Errors never are OK, but:
• Some error types pose greater risk to patient
• Solution based on Failure Modes & Effects 

Analysis (FMEA):
– Create “risk priority number” (RPN) for each error 

type
– For a single patient receiving new Rx:

• Add RPN for all errors on a single Rx
• Add up total risk for all Rx’s received

– Summation represents overall “Risk Index”
experienced by a single discharged patient
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Data Analysis

• “Multi-Vari Chart” of total RPN for a single 
discharge

• Sources of variation investigated:
– Consecutive discharges
– Time of day
– Day of week
– Week-to-week
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Initial Multi-Vari Chart
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• Each data point = mean risk for discharges associated with a 
“start time”

• Common cause variation: day of week, week-to-week
• Special cause: time of day

– Later discharges seem to entail greater risk
– Theory: later discharges involve more prescriptions
– Test theory: divide total patient risk by # of new prescriptions written 

for that patient
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“Normalized” Multi-Vari

• All variation is “common cause”
• Data validate theory: later discharges associated with greater # of 

new prescriptions
• Significant variation in risk remains unexplained
• Patients not interested in “normalized” risk – they want total risk 

reduced

Normalized Risk Multi-Vari
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Root Causes
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Solutions

• Policies: Changed requirements to specify use of common 
prescription components

• Procedure:
– Improved coordination of physician, pharmacy, and nursing 

medication histories
– Improved notification of next provider as to medication plan

• MIS:
– Limit of one pathway for new medications with standardized 

requirements
– Pathways for medication entry standardized at all levels of 

medication history and prescribing
– Trade name always paired with generic name
– Removed extraneous nursing information from patient 

information
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Solutions Continued
• Medical Staff:

– Prescription form changed to cue for needed information
– Automated Discharge Summary altered to be more physician 

friendly
– Medical staff received additional education in the use of the ADS 

forms
• Pharmacy:

– 100% completion of medication history on patient admission 
(within 12 hours)

• Nursing Services:
– Enhanced training on use of physician completed automated 

discharge summary
– Improved “Pick list” with all common medications available 

“forcing” of complete instructions through computer pathway 
redesign
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A 75% Safer Process!

• “Before” side used all data from initial multi-vari
• 75% reduction in mean discharge risk and variation 

(statistical significance >99.99% for both) 
• UCL for “After” process (1270) lower than mean for 

“Before” process
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Before: Mean = 1550

After: Mean = 385
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Let’s Get Specific

Error Type

R
isk 

R
ating

Defects

Before After

Medication Name 700 18 % 7 %

Generic Name 700 31 % 14 %

Strength / Concentration 600 33 % 13 %

Dosage Quantity 600 23 % 4 %

Administration Route 600 26 % 7 %

Frequency 600 32 % 7 %

Dosage Form 420 32 % 14 %
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Defects per Million

Post Implementation
• 171,933 DPMO
• 17.19 % Defects
• 2.45 Process Sigma 

Level

Prior to Implementation
• 357,838 DPMO
• 35.78 % Defects
• 1.86 Process Sigma 

Level
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Summary

• Markedly reduced errors in medication 
instruction

• Markedly lessened risk associated with 
those errors

• Control
– Stable process that is “hardwired” into MIS
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Control Plan

• Verify process compliance
• Ongoing control charts


