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Purpose

Background ResultsResults

Methods

�™ To evaluate the effectiveness of a medication management 

program in a commercially available e-prescribing system for 

the prevention of serious drug-drug interactions (DDIs).

.

.

�™ Limitations:

�ƒ This was a non-randomized study design that could not  

account for patient severity

�ƒ A limited number of well-documented DDIs were 

evaluated, which limits the overall generalizability of study 

results.

�ƒ This study evaluated potential DDIs, not actual DDIs.  Data 

to evaluate prescriber response to safety alerts was not 

available for analysis. 

�ƒ Factors that might have influenced the effectiveness of the 

wireless medication management program, including 

potential hardware and software difficulties, were not 

assessed.

�™ Conclusion:

�ƒ The availability of real-time patient medication history did 

not have a significant impact on reducing the rate of 

prescribing clinically important DDIs. 
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�™ The study employed a retrospective pre-post design to 

evaluate the effectiveness of a wireless handheld medication 

management program in preventing serious DDIs. 

�™ Eligible participants were licensed prescribers in a state 

Medicaid program who wrote prescriptions during the period 

from August 2003 through June 2006. 

�™ Prescribers who received personal digital assistants (PDAs) 

between August 1, 2004 and June 30, 2005 constituted the 

technology user group. 

�™ The comparison (control) group included prescribers who sent 

a request to obtain, but did not receive, the technology during 

the same period. 

�™ The primary outcome was the rate of prescribing serious 

DDIs, defined as the sum of all unique DDIs divided by the 

total number of drug prescriptions for all participants at the 

prescriber level.

�™ Baseline prescribing patterns of 25 previously identified 

clinically important DDIs were assessed over a 12 month 

period prior to an index date indicating the date of technology 

deployment for users and registration to obtain the technology 

for the comparison group.

�™ The follow-up period consisted of a 12-month period after the 

index date.
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were used to create an exposure window, and consequently 

identify DDIs if the exposure windows for drug combinations 

overlapped.

�™ Prescribers in the technology user group were excluded from 

the analysis if their exposure to the technology was less than 

365 days.

�™ Prescribers in the control group were excluded from the 

analysis if they were granted access to the technology during 

the assessment period. 

�™ Prescribers in either group were excluded if they failed to 

prescribe any drugs during the 12-month baseline or follow-up 

periods.
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�™ Medication errors and adverse drug events (ADEs) impose a 

substantial burden on patients and health care systems.1 

�™ Previous studies suggest that drug-related illness accounts 

for 5% to 23% of hospital admissions, and is claimed to be 

the sixth leading cause of mortality.2-6

�™ Medication prescribing errors are among the most common 

and most preventable types of errors.7

�™ Electronic prescribing (e-prescribing) has been identified as 

an effective tool to improve quality, safety, and efficiency in 

health care services delivery.8

Table 1. Baseline characteristics of study participants

Characteristic

E-

prescribing 

Users Mean 

(SD), N (%)

Control 

Group Mean 

(SD), N (%)

p-value

Total number of participants 

(N) 1615 600

Age (mean + SD), yr 49.4 (9.6) 50.0 (10.1) 0.241

Geographic location 0.181

Urban 1,507 (93.3) 550 (91.7)

Rural 108 (6.7) 50 (8.3)

Specialty <0.001

Family Medicine and 

General Practice 306 (18.95) 108 (18.0)

Internal Medicine 255 (15.79) 89 (14.83)

Emergency Medicine 101 (6.25) 48 (8.00)

Pediatrics 235 (14.55) 77 (12.83)

Cardiology 25 (1.55) 13 (2.17)

Obstetrics and Gynecology 60 (3.72) 27 (4.50)

Psychiatry 154 (9.54) 24 (4.00)

Other 221 (13.68) 137 (22.83)

Not Reported 258 (15.98) 77 (12.83)

Pharmacy Claims Baseline <0.001

1-500 533 (33.00) 286 (47.67)

501-1000 233 (14.43) 103 (17.17)

1001-1500 141 (8.73) 38 (6.33)

1501-2000 121 (7.49) 34 (5.67)

2001-2500 105 (6.50) 23 (3.83)

2501-3000 70 (4.33) 15 (2.50)

3001-4000 114 (7.06) 21 (3.50)

4001-5000 67 (4.15) 18 (3.00)

>5000 231 (14.30) 62 (10.33)

Prescribers

Variable
E-prescribing user Non-user p-value

Mean prescription volume at baseline (SD)

Median  prescription volume at baseline (Interquartile Range)

2,548 (4,192)

1147 (323-3083)

1,703 (2,905)

540 (166 �±1749)

<0.0001

Mean prescription volume  at follow-up (SD)

Median  prescription volume at follow-up (Interquartile Range)

2,480 (4,056)

1146 (340-2977)

1,575 (2,716)

517 (140 �±1795)

<0.0001

Mean number of DDIs at baseline (SD) 6.6 (24.1) 4.7 (17.5) 0.003

Mean number of DDIs at follow-up (SD) 6.4 (37.3) 4.1 (15.6) 0.002

Miscellaneous
Anti-Infective 
Medications

Monoamine 
Oxidase 
Inhibitors

Antigoagulants

User-baseline 806 811 167 8876

Non-user baseline 191 309 15 2284

User follow-up 615 879 122 8666

Non-user follow-up 121 437 12 1902
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Characteristic Coefficient x 103 p-value

Group

Non-user Reference

User -0.85 0.90

Baseline DDI Count

Zero Reference

Greater than zero -0.27 <0.001

Age 0.0224 0.13

Geographic region

Urban Reference

Rural 0.36 0.51

Number of Updates

None Reference

1 to 5 1.01 0.88

6 to 25 1.53 0.82

26 to 60 1.57 0.81

More than 60 1.23 0.85

Specialty

Family Medicine and General 

Practice Reference

Internal Medicine 0.40 0.41

Emergency Medicine -0.56 0.38

Pediatrics -0.86 0.10

Cardiology 2.05 0.07

Obstetrics and Gynecology -1.07 0.17

Psychiatry -0.82 0.18

Other -0.89 0.07

Not Reported -0.68 0.18

Constant -0.45 0.60

Results

Figure 2. Number of patient updates per month for prescribers 

using the wireless medication management program

Figure 1. Mean number of potential DDIs

Figure 3. Number of potential DDIs for user and non-user 

prescribers at baseline and follow-up

Table 4. Model assessing relationship between difference in 

rate of prescribing potential DDIs between the pre and post 

periods and use of mediation management program 

Table 3. Distribution and percent change of prescribing 

potential DDIs at baseline and follow-up

Table 2. Prescription volume and number of potential DDIs by group

Discussion

�™ There was no significant difference in the rate of change of 

serious potential DDIs between the control group and PDA 

users over time.

�™ Prescriber specialty, number of PDA updates, geographic 

region, and prescriber age were not significant predictors of 

difference in the rate of change of serious DDIs.

�™ Baseline DDI count was the only significant predictor of rate of 

change of serious DDIs.  Those individuals with a baseline 

DDI prescribing rate of greater than zero were more likely to 

decrease their rate of serious DDIs compared to those with a 

baseline DDI prescribing rate of zero.

�™ Prescribers were more likely to use e-prescribing systems for 

accessing patient medication history than for electronic 

prescribing

E-prescribing users Non-users

DDI

N 

(Baseline)

N (Follow-

up)

% 

Change

N 

(Baseline)

N (Follow-

up)

% 

Chan

ge

Warfarin-NSAIDs 5,181 3,451 -33.4 1,160 663 -42.8

Anticoagulants-Thyroid Hormones 1,893 2,145 13.3 518 582 12.4

Warfarin-Fibric Acids 1,228 1,383 12.6 477 511 7.1

Benzodiazepines-Azole Antifungals 702 762 8.5 294 424 44.2

Anticoagulants-Barbiturates 518 1,575 204.1 112 146 30.4

Carbamazepine-Propoxyphene 302 358 18.5 82 95 15.9

Nitrates-Sildenafil 339 111 -67.3 50 3 -94.0

SSRIs-MAOIs 167 121 -27.5 15 12 -20.0

Theophyllines-Quinolones 163 146 -10.4 36 21 -41.7

Digoxin-Clarithromycin 103 114 10.7 13 12 -7.7

Warfarin-Cimetidine 56 112 100.0 17 0 N/A

Thiopurines-Allopurinol 2 0 N/A 23 2 -91.3

Ganciclovir-Zidovudine
0 0 N/A 0 0 N/A

Ergot Alkaloids-Macrolide 

Antibiotics
3 0 N/A 2 0 N/A

Methotrexate-Trimethoprim 2 0 N/A 0 1 N/A

Oral Contraceptives-Rifampin 1 3 200.0 0 0 N/A

Anorexiants/CNS Stimulants-

MAOIs
0 1 N/A 0 0 N/A

Total DDIs 10,660 10,282 -3.5 2,799 2,472 -11.7
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n= 2204; Adjusted R-squared = 0.02
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