
Exploring the Outcomes of Healthcare 
Information Technology Adoption 

Darrell Burke, Ph.D.
Assistant Professor
Medical Informatics

College of Information

Rural Health Information Technology: Navigating 
the Road to Performance Improvement

September 14, 2007

Nir Menachemi, Ph.D., MPH
Associate Professor and 
Director, Center on Patient 
Safety
College of Medicine

Why is This Topic of
Healthcare IT Outcomes Important?

• IOM Six Patient 
Care Aims 
1. Safety
2. Effectiveness
3. Patient-

centered
4. Timely
5. Efficient
6. Equitable

HIT

Computerization in Healthcare

VS.
ü Banking
ü Aviation
ü Shipping
ü Education
ü Trucking

ü Used car salesman

Barriers to the use of IT

• Relatively expensive
• Resistance to training & workflow changes
• Organizational culture issues
• Early systems cumbersome & difficult to 

use
• Few studies demonstrate a true return 

on investment (ROI)

Elusive ROI

• Measurement issues
• Difficult to measure costs
• Difficult to measure benefits

– Total ‘business case’ not just $$

• Benefits don’t always 
accrue to the department 
or organization adopting 
the information technology

Do hospitals who invest more 
in IT perform better _________?



Do hospitals who invest more 
in IT perform better financially ?

operationally?

clinically?

Hospital Information Technology & 
Positive Financial Performance: 
A different approach to ROI

Nir Menachemi (FSU)
Jeff Burkhardt (UAB)
Richard Shewchuk (UAB)
Darrell Burke (FSU)
Robert Brooks (FSU)

2006; 51(1) 40-59.

*Funded by the Florida Legislature in 
Specific Appropriation 551 in the 2004-
2005 General Appropriations Act

Hospital Measurements

IT Sophistication*
• Broad and accurate
• Not merely investment 

dollars
– Clinical IT
– Administrative IT
– Strategic IT
– “All IT”

Financial Performance
– Overall (hospital-wide indicators)

• Cash flow ratio
• Operating margin
• Total margin

– Operational measures
• Net inpatient revenue
• Net patient revenue
• Hospital expenses
• Total expenses

*Burke and Menachemi (2004) Health Care Management Review 29(3)

IT Applications

• Administrative – 21 (billing, payroll, and supply chain)

• Clinical – 25 (pharmacy, laboratory, physician order entry, 
electronic health records)

• Strategic – 10 (managed care software, nurse staffing, 
executive information)

• Total – 56 total (sum of all groups)

• Mailed survey 
urban CIOs

• Site visits with 
rural CIOs (~45 
min.)

• 20 pages
• $50 honorarium

• Conducted from 
May-October 2003

Results

Total Observations 82
Bed size Mean 268

Median 154
Profit status NFP 58

FP 24
Location Rural 25

Urban 57
Affiliation Stand Alone 22

System 60



Results

Total Observations 82
Bed size Mean 268

Median 154
Profit status NFP 58

FP 24
Location Rural 25 (89%)

Urban 57
Affiliation Stand Alone 22

System 60

Administrative IT Applications

1) Patient Billing (98%) 12) Personnel Administration (82%)

2) Patient Registration (98%) 13) Credit/Collections (82%)

3) Master Patient Index (96%) 14) Encoder (79%)

4) E-Mail (96%) 15) Scheduling (66%)

5) Payroll (94%) 16) Benefits Administration (60%)

6) Time & Attendance (93%) 17) Supply Chain Management (54%)

7) General Ledger (91%) 18) Data Repository (52%)

8) Electronic Claims (90%) 19) Two-way Web-Based Apps (46%)

9) Accounts Payable (90%) 20) Customer Relationship/Call Center 
(35%)

10) Eligibility (84%) 21) Premium Billing (20%)

11) Materials Management (82%)

Clinical IT Applications

1) Pharmacy Information System (88%) 14) Electronic Health Records (EHR) (40%)

2) Transcription (87%) 15) Clinical Data Repository (40%)

3) Laboratory Information System (87%) 16) Telemedicine Systems (37%)

4) Radiology Information System (78%) 17) Clinical Decision Support System (33%)

5) Abstracting (77%) 18) Medical Record Imaging (32%)

6) Order Communication Results (67%) 19) M/S Bed Side Terminals (26%)

7) Pharmacy Dispensing (66%) 20) Nurse Charting/Care Planning (21%)

8) Chart Tracking/Locator (66%) 21) Critical Care Bed Side (21%)

9) Chart Deficiency (65%) 22) Scanning clinical documents (21%)

10) Scheduling (62%) 23) CPOE (13%)

11) Operating Room (55%) 24) Barcode Medication Management (11%)

12) Picture Archiving and Communication 
Systems (44%)

25) BT Disease Surveillance System (2%)

13) Emergency Dept Info System (41%)

Strategic IT Applications

1) Outcomes and Quality Management (70%)

2) Case Mix Analysis (68%)

3) Cost Accounting (63%)

4) Nurse Staffing Information System (62%)

5) Business Intelligence/DSS (56%)

6) Managed Care Software (52%)

7) Flexible Budgeting (50%)

8) Managed Care Contract Management (39%)

9) Executive Information System (EIS) (29%)

10) Enterprise Resource Planning Systems (ERP) (24%)

Results

• After controlling for hospital size and patient 
severity (case-mix)

• Hospitals who adopted more:
• Clinical IT
• Administrative IT
• Strategic IT

Consistently performed better w/respect to:
– Net inpatient revenue, net patient revenue
– Operating margin and Total margin
– Cash flow ratio

Effects of IT and Case-mix on Finacial 
Performance Measures (Regression Analysis)

Net 
Inpatient 
Revenue1

Net 
Patient 
Revenue1

Hospital 
Expenses1

Total1

Expenses

Clinical IT 0.24* 0.36** 0.01** 0.29*

Case-mix 0.54** 0.39** 0.16** 0.37**

Adjusted R2 0.440** 0.384** 0.354** 0.305**

Administrative IT 0.21* 0.30** 0.22* 0.22*

Case-mix 0.60** 0.48** 0.48** 0.46**

Adjusted R2 0.433** 0.367** 0.304** 0.282**

1measured per-bed per-day*P<.05
**P<.01



Effects of IT and Case-mix on Financial 
Performance Measures (Regression Analysis)

Net 
Inpatient 
Revenue1

Net 
Patient 
Revenue1

Hospital 
Expenses1

Total 
Expenses1

Strategic IT 0.19* 0.23* 0.25* 0.19*

Case-mix 0.43** 0.46** 0.43** 0.43**

Adjusted R2 0.428** 0.327** 0.314** 0.266**

All IT 0.25* 0.35** 0.31** 0.27*

Case-mix 0.55** 0.41** 0.40** 0.40**

Adjusted R2 0.447** 0.386** 0.343** 0.300**

1measured per-bed per-day*P<.05;   **P<.01

IT Adoption by Financial 
Performance Group
(Hospital Wide Indicators)

Performance 
Group

N
Case-

mix
Clinical 

IT
Administrative 

IT
Strategic 

IT
All IT

Total 
Margin

Positive 
performers

59 1.26* 12.56* 16.54* 5.54* 34.64*

Negative 
performers

23 1.09 9.83 14.17 4.22 28.22

*P<.05
**P<.01

IT Adoption by Financial 
Performance Group
(Hospital Wide Indicators)

Performance 
Group

N
Case-
mix

Clinical 
IT

Administrative 
IT

Strategic 
IT

All IT

Operating 
Margin

Positive 
performers

50 1.27* 12.70* 16.84* 5.62* 35.16

Negative 
performers

32 1.13 10.38 14.38 4.47 29.22

Cash 
Flow 
Ratio

Positive 
performers

68 1.26** 12.54* 16.31* 5.53* 34.38

Negative 
performers

14 0.98 8.14 13.79 3.43 25.36

*P<.05
**P<.01

To Outsource or Not to Outsource?

Information 
Technologies

Improved 
Financial 

Performance

To Outsource or Not to Outsource?

Information 
Technologies

Improved 
Financial 

Performance

Outsourcing 
IS Functions

??

Examining the effects of outsourcing 
IT functions on financial performance 
in hospitals

Nir Menachemi (FSU)
Jeffrey Burkhardt (UAB)
Richard Shewchuk (UAB)
Darrell E. Burke (FSU)
Robert G. Brooks (FSU)

2007; 32(1) 46-54.



Results

Net 
Inpatient
Revenue

Net 
Patient

Revenue

Hospital
Expenses

Total
Expenses

IT outsourcing (low vs. high) .002 .098 .008 .075

Average patient severity 2.871** 2.435** .873** 2.144**

IT sophistication .482 1.607** .543* .868*

Geographic location 
(Rural/Urban)

1.790** .027 .751* .103

Interactions:
Geographic location x IT   

outsourcing
.394 .515 .612* .416

Adjusted R2 .527 .389 .415 .303

*p<.05; **p<.01
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IT and Operational Performance

JCAHO Review Performance Scores
• Category 1 = Unaccredited
• Category 2 = scores 81 – 85
• Category 3 = scores 86 – 90 
• Category 4 = scores 91 – 95
• Category 5 = scores 96 – 100



Hospital Quality of Care: Does I.T. 
Matter?

Nir Menachemi (FSU)
Askar Chukmaitov (FSU)
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Research Under 
Construction

Preliminary Results

- AHRQ risk-adjusted Inpatient Quality Indicators
- Models control for financial performance, bed size, and tax status (profit vs. non-profit)

Discussion
• Number of IT applications adopted is positively associated 

with financial, operational, and clinical performance in 
hospitals

• Higher numbers of IT applications is associated with both 
higher levels of revenue and higher expenses
– Outsourcing ‘does not matter’

• Only Clinical IT adoption is associated with operational 
performance

• IT adoption related to both improved Quality & Patient Safety

• Traditional ROI methods may not always be the best way to 
examine this complex issue



Limitations

• Non-experimental, retrospective cross-
sectional design, cannot detect causality

• Sample size and response rate to survey
• Only examined acute care hospitals
• IT mix is not differentially weighted

– Each IT application is considered equally 
important

Final Thoughts…

• What’s the ROI for belaboring the ROI 
– Having a sophisticated information system and 

infrastructure needs to be considered as a cost 
of doing business in a 21st century world

– Would you do an ROI for a new roof or elevator 
in your hospital?

– Attention should be on the cost/benefit of one IT 
vendor’s product over another's (competition)


