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Summary

Background: Prescribers’ inappropriate use of the free-text Notes field in new electronic prescrip-
tions can create confusion and workflow disruptions at receiving pharmacies that often necessi-
tates contact with prescribers for clarification. The inclusion of inappropriate patient direction (Sig)
information in the Notes field is particularly problematic.

Objective: We evaluated the effect of a targeted watermark, an embedded overlay, reminder state-
ment in the Notes field of an EHR-based e-prescribing application on the incidence of inappropriate
patient directions (Sig) in the Notes field.

Methods: E-prescriptions issued by the same exact cohort of 97 prescribers were collected over
three time periods: baseline, three months after implementation of the reminder, and 15 months
post implementation. Three certified and experienced pharmacy technicians independently re-
viewed all e-prescriptions for inappropriate Sig-related information in the Notes field. A physician
reviewer served as the final adjudicator for e-prescriptions where the three reviewers could not
reach a consensus. ANOVA and post hoc Tukey HSD tests were performed on group comparisons
where statistical significance was evaluated at p<0.05

Results: The incidence of inappropriate Sig-related information in the Notes field decreased from a
baseline of 2.8% to 1.8% three months post-implementation and remained stable after 15 months.
In addition, prescribers’ use of the Notes decreased by 22% after 3 months and had stabilized at
18.7% below baseline after 15 months.

Conclusion: Insertion of a targeted watermark reminder statement in the Notes field of an e-pre-
scribing application significantly reduced the incidence of inappropriate Sig-related information in
Notes and decreased prescribers’ use of this field.
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Background and Significance

In 2012, 69% of all office-based physicians and 94% of the pharmacies in the United States were ac-
tively e-prescribing [1, 2]. As a key component in the health information technology infrastructure,
e-prescribing has demonstrated improved safety, quality and cost effectiveness of patient care [3, 4,
5, 6]. However, as with any technology, the outcomes derived from e-prescribing are largely depend-
ent on the manner in which it is implemented and previous research has demonstrated that e-pre-
scribing systems can elevate the risks of some errors and may even introduce new sources of error
[7,8,9, 10, 11].

A particular case in point is the Notes field in the National Council for Prescription Drug Pro-
grams (NCPDP) SCRIPT e-prescribing standard. Technically referred to as “free-text,” the
210-character Notes field is listed as an optional field in the SCRIPT standard. The field is intended
to allow prescribers to include additional patient-specific information that is related to, but not tech-
nically part of, the prescription [12].

Importantly, the Notes field should not be used for prescription information that has a desig-
nated, standard field [12, 13]. In practice, however, the Notes field is often populated with informa-
tion that should have been included in another designated field within the e-prescription message.
This is because prescribers often feel the need to modify, clarify or reinforce information on e-pre-
scriptions and the easy availability and flexibility of the free text Notes field provides a readily avail-
able opportunity [10, 14]. Among the most common violations is the inclusion of patient directions
(Sig) information [15, 16]. This often creates workflow disruptions or confusion at receiving phar-
macies which in turn often necessitates contact with prescribers for clarification thereby disrupting
their workflow, too [16, 17, 18].

A number of strategies including clear labeling of the data, specific end user training, etc. have
been suggested to reduce the inappropriate use of the Notes field and a task group within NCPDP is
currently working to codify the Notes field while still allowing prescribers to enter free text, where
needed and appropriate [12, 13, 22]. At present, however, inappropriate use of the free text Notes
field continues to represent a particularly vexing problem [10, 14, 15].

Computerized reminders have been promoted to improve care and one possible remedy to re-
duce inappropriate use of the Notes field is to alert prescribers and provide them with targeted
point-of-use guidance on proper use [19, 20, 21]. The objective of this study was to evaluate the ef-
fect of a visible embedded point-of-use reminder in the Notes field (labeled “Comments”) of an elec-
tronic health record (EHR) based e-prescribing application on the incidence of inappropriate inclu-
sion of patient direction (Sig) information in the Notes field of e-prescriptions issued by prescribers.

Methods

In the e-prescribing application investigated in this study, the Notes field (designated by NCPDP in
the SCRIPT e-prescribing standard) was labeled “Comments” by the software vendor. User guidance
on appropriate use of the Notes field was implemented as a preformatted watermark reminder state-
ment that appeared in the Notes field of the e-prescribing application (»Figure 1). The watermark
reminder statement is a visible embedded overlay in the Notes field with the following text message:

"This field is for nonclinical comments to the pharmacist. Any additional clinical instructions for this prescription
should be added using the “Additional Instructions” segment of the Sig Builder.”

This specific language was derived through a multidisciplinary internal consensus process by the
EHR vendor to provide the most concise guidance to their end-users.

Prescribers in the study were clinicians that practiced in ambulatory practices affiliated with large
multi-state non-profit health care organization that has deployed a commercially available Meaning-
ful Use and Surescripts-certified out-patient EHR featuring advanced e-prescribing functionality.
On average, each site has 5 to 10 practicing prescribers and operates independently in hiring and de-
livering care services. While there is centralized training and management of the EHR software,
there is variation among the prescribers and sites in their use of the software. No end-user training
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was performed relative to the addition of the watermark reminder statement. Most study prescribers
were physicians (n=89) with the remainder being equally split between nurse practitioners (n=4)
and physician assistants (n=4).

To assess the effect of including the watermark reminder statement in the Notes field, e-prescrip-
tions were collected from the same exact cohort of prescribers over three separate time periods:
prior to the inclusion of the watermark reminder statement, three months post intervention, and
again 15 months post intervention. New e-prescriptions issued by these prescribers were collected
and analyzed initially for any Notes-specific Quality Related Events (QREs) and then for all Sig-re-
lated QREs in Notes using Surescripts’ E-prescribing Quality Guidelines [12]. A Notes-specific QRE
was defined as any information contained in the Notes field for which a standardized and desig-
nated messaging field exists elsewhere in the SCRIPT standard. A Sig-related QRE was defined as
any patient direction (Sig) information contained in the Notes field.

The cohort of prescribers selected for analysis included all those who generated at least 100 e-pre-
scriptions during each of the three data collection periods. All new e-prescriptions issued by study
prescribers that were successfully delivered to receiving pharmacies through the Surescripts Elec-
tronic Prescription Network during the three data collection periods were included in the study
analysis. E-prescriptions issued between December 26, 2010 and February 6, 2011 (43 days) served
as the pre-intervention baseline. On February 20, 2011, the watermark reminder statement was
added to the Notes field as part of the regular scheduled version upgrade process. Following a three-
month washout period, e-prescriptions issued by the study cohort were sampled again between May
20, 2011 and July 1, 2011 (43 days) to assess the immediate impact of the intervention on pre-
scribers’ behavior. To assess the extent to which observed changes in prescribing were sustained over
time, e-prescriptions generated by study prescribers were sampled again one year later between May
20, 2012 and July 1, 2012 (43 days). Before analysis, e-prescription data collected were de-identified
by an independent expert and certified to meet the requirements for de-identification, as defined by
the HIPAA Privacy Rule at 45 C.ER. §164.514.

Three Pharmacy Technician Certification Board (PTCB) certified pharmacy technicians each
having more than three years of experience processing e-prescriptions in the community pharmacy
setting from the Surescripts Clinical Quality Team independently reviewed the Notes content of
each e-prescription and characterized it as either appropriate or inappropriate use of the Notes field.
If the e-prescription was considered to contain one or more violations of Surescripts Quality Guide-
lines it was considered to be a Notes-specific QRE. Reviewers were then asked to further identify all
Notes-specific QREs that were Sig related and label them as Sig-related QREs see examples in
> Table 1. All technicians had completed prior training under the supervision of a pharmacist to
confirm subject matter proficiency. To ensure consistency, classification rules were established com-
plete with examples to aid during the review process. In cases where consensus could not be reached
by the three reviewers, the e-prescriptions were discussed as a group to attempt to reconcile differ-
ences. A physician with 18 years of experience as a practicing family medicine practitioner and
board-certification in clinical informatics served as the final adjudicator for e-prescriptions where
the three technician reviewers could not reach a consensus after discussion. Statistical analysis was
performed using the ANOVA procedure to calculate the incidence of Sig-related QREs in study
e-prescriptions. Post hoc analyses were conducted using Tukey HSD tests to assess the statistical sig-
nificance of pair-wise differences while controlling for experiment-wise error. All analyses was per-
formed using SAS statistical software, version 9.4.

Results

A total of 97 prescribers met the eligibility criterion of at least 100 e-prescriptions issued during each
of the three data collection periods.

As illustrated in »>Table 2, at baseline 9.1% of e-prescriptions in the sample contained some text
in the Notes field. Of these, 739 (2.8% of the total) contained a Sig-related QRE. Three months fol-
lowing implementation of the reminder the incidence of e-prescriptions with any text in the Notes
field had dropped to 7.1%. Of these, 555 (1.8% of the total) contained a Sig-related QRE. After 15
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months post implementation of the reminder, prescribers’ use of Notes had remained approximately
constant at 7.4% as had the incidence of Sig-related QREs at 1.8%.

The Kappa coefficient of agreement between each pair of the three quality specialists who inde-
pendently reviewed e-prescriptions for Sig-related QREs was 0.90, 0.84, and 0.82, demonstrating
reasonably good agreement among the three judges.

To assess the effect of the watermark reminder statement on the prescribing behavior of individu-
al clinicians, the 64 prescribers who exhibited at least one Sig-related QRE at baseline were analyzed.
As illustrated in P Table 3, among prescribers who had at least one Sig-related QRE at baseline, the
mean Sig-related QRE incidence rate decreased from 4.1% at baseline to 2.5% at the end of 15
months after implementation of the watermark reminder statement. Although this represents a de-
crease of 39.5%, the change was not statistically significant due in part to the small sample size
(n=64).

Discussion

In this analysis, we found that addition of an embedded watermark reminder statement in the Notes
field of an EHR-based e-prescribing application resulted in a significant decrease in the incidence of
Sig-related QREs in Notes three months after implementation. This effect was sustained after 15
months. The mean rate of Sig-related QREs in the Notes field of e-prescriptions issued by pre-
scribers who had at least one such QRE at baseline also appeared to decrease but this effect did not
achieve statistical significance due to the relatively small number of prescribers in the analysis (64).

In addition to reducing the incidence of Sig-related QREs in the Notes field, inclusion of the
watermark reminder statement was associated with reduced use of the Notes field by prescribers’ al-
together. This somewhat unexpected result suggests that while the watermark reminder statement
was targeted to reduce one particular type of inappropriate Notes use, it may have served to encour-
age prescribers to consider whether use of this field was warranted at all. The potential unintended
negative consequences of prescribers’ reduced use of the Notes field, if any, cannot be determined by
this analysis but may be considered an appropriate objective of future analyses.

Despite better user training and selected use of targeted reminders like the one studied here, there
may be a background incidence of inappropriate Notes usage that cannot be fully corrected. Most
e-prescribing systems have implemented a Sig Builder Tool, typically a series of drop down menu
options that is designed to generate structured patient directions. Prescribers often require auxiliary
instructions to modify, clarify and highlight pertinent details on prescriptions and this may not be
accommodated by the Sig Builder Tool [10, 14, 23]. While the option to add text information at the
end of the structured Sig does exist in the e-prescribing application used in this study, the mechan-
ism for doing so is not immediately evident and requires an additional mouse click to access. In
contrast, the ease of accessibility to the Notes field on the same screen as the Sig Builder Tool thus
could be a contributing factor.

Anecdotal reports suggest that the 140-character Sig field restriction as dictated by the current
version of the NCPDP SCRIPT standard is simply insufficient for prescribers to accurately com-
municate complete Sig information on certain types of medications (e.g., tapered dosage schedules
for oral glucocorticoids). This concern has now been addressed within the NCPDP SCRIPT stan-
dard and the length of the Sig field has been increased to 1000 characters in the in SCRIPT Standard
Version 2012. While adequate end user training on the Sig builder functionality may help to mitigate
the unneeded or inappropriate use of the Notes field, regular interface improvements targeted to-
wards improving usability based on end user input and a continuous quality feedback loop to inform
interface designers are critical as demonstrated in this study. [24] A small interface enhancement
that was developed at a relatively minimum cost can have sustained meaningful impact on quality
improvement.

Several limitations of this study must be noted. First, we analyzed the effect of a single, targeted
watermark reminder statement on the incidence of inappropriate Sig-related Notes use. It is possible
that the use of multiple reminders that targeted Sig-related Notes errors and/or other inappropriate
uses of Notes would have produced different results. Indeed, it may be advantageous to rotate rem-
inder messages in key error-sensitive fields to ensure that users do not become desensitized to seeing
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the same reminder in the field.[25] Second, the analysis was conducted using a single commercial
EHR-based e-prescribing software application in a relatively limited prescriber population of one
health system. These prescribers may not be representative of the population of prescribing clini-
cians. Finally, the classification of Notes comments as either appropriate or inappropriate is necess-
arily a somewhat subjective assessment. While the three quality specialists that performed the re-
view are all experienced pharmacy technicians with hundreds of hours of experience applying Sure-
scripts Quality Guidelines to e-prescribing messages, a certain amount of variance is to be expected
given the complexities of the underlying data.

Conclusion

Insertion of a pre-formatted, watermark reminder statement embedded into the Notes field of an
outpatient EHR-based e-prescribing application significantly reduced both the Sig-related Notes
usage and the use of the Notes field altogether. This study suggests that targeted end-user reminders
can improve the quality of e-prescribing messaging. Additional studies are needed to determine how
best to implement this strategy to improve the quality of electronic prescribing while not creating
undue burdens for users.

Clinical Relevance Statement

If used incorrectly, electronic prescribing can elevate the risk of some medication errors. User ad-
herence to best practices enhances the quality of e-prescribing messaging and reduces the risk of
misinterpretation at the receiving pharmacy. A targeted watermark reminder statement to users in
the e-prescribing application can reduce inappropriate use of a key, safety-sensitive field in the
e-prescription message.
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Table 1 Examples of inappropriate patient directions (Sig) information in the Notes field.

Drug Description
Valtrex 500 mg Tab
Benicar 20 mg Tab
Flexeril 10 mg Tab

Celexa 20 mg Tab

Patient Directions (Sig)

Notes (labeled as Comments)

take 1 tablet (500MG) by oral route every day  begin after finishing 1G tabs
take 1 tablet (20MG) by ORAL route every day  one tab qd
take 1 tablet (10MG) by ORAL route ghs PRN as  1/2 to 1 tab at hs PRN

needed

take 1 tablet (20MG) by oral route every day 1/2 tab for 5 days then full tab

Table 2  Effect of Watermark Reminder Statement on the Incidence of Sig-Related Quality Related Events (QREs) in

Notes Field
BASELINE
N (%)
E-prescriptions in Sample 26,674 (100)
E-prescriptions with Notes 2,395 (9.1)ab
Sig-related QREs in Notes 739 (2.8)<d

3p<0.05, Pp<0.05, cp<0.05, 9p<0.05

3-MONTHS 15-MONTHS
N (%) N (%)

31,061 (100) 39,618 (100)
2212 (7.1) 2,920 (7.4)°
555 (1.8) 698 (1.8)d

Table 3  Effect of Watermark Reminder Statement on the Incidence of Sig-related Quality Related Events in Notes

by Prescriber (n=64)

Pre-test
3 Months
15 Months

© Schattauer 2014

MEAN (STD DEV)
4.1% (5.4)
2.9% (4.0)
2.5% (3.6)

MEDIAN MIN MAX
1.9% 0.2% 25.9%
1.1% 0% 15.1%
1.1% 0% 15.1%

A.A. Dhavle et al.: User Guidance Reminder Evaluation

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Case Report a Applied Clinical Informatics 706

References
1. Surescripts LLC. The National Progress Report on E-Prescribing and Safe-Rx Rankings 2012. Available at:
http://www.surescripts.com/about-e-prescribing/progress-reports/national-progress-reports.aspx Ac-

cessed April 9, 2014.

2. Gabriel MH, Furukawa MEF, Vaidya V. Emerging and encouraging trends in e-prescribing adoption among
providers and pharmacies. Am ] Manag Care 2013; 19(9): 760-764.

3. Fischer MA, Vogeli C, Stedman M, Ferris T, Brookhart MA, Weissman JS. Effect of electronic prescribing
with formulary decision support on medication use and cost. Arch Intern Med 2008; 168(22): 2433-2439.
doi: 10.1001/archinte.168.22.2433.

4. Schiff GD, Rucker TD. Computerized prescribing: Building the electronic infrastructure for better medi-
cation usage. JAMA 1998; 279(13): 1024-1029.

5. Bates DW, Cohen M, Leape LL, Overhage JM, Shabot MM, Sheridan T. Reducing the frequency of errors
in medicine using information technology. ] Am Med Inform Assoc 2001; 8(4): 299-308.

6. Bates DW, Gawande AA. Improving safety with information technology. N Engl ] Med 2003; 348(25):
2526-2534.

7. Kaushal R, Kern LM, Barrén Y, Quaresimo J, Abramson EL. Electronic prescribing improves medication
safety in community-based office practices. ] Gen Intern Med 2010; 25(6): 530-536. doi:
10.1007/s11606-009-1238-8.

8. Devine EB, Wilson-Norton JL, Lawless NM, Hansen RN, Hazlet TK, Kelly K, Hollingworth W, Blough
DK, Sullivan SD. Characterization of prescribing errors in an internal medicine clinic. Am ] Health-Syst
Pharm 2007; 64(10): 1062-1070.

9. Donyai P, O'Grady K, Jacklin A, Barber N, Franklin BD. The effects of electronic prescribing on the quality
of prescribing. Br J Clin Pharmacol 2008; 65(2): 230-237. doi: 10.1111/j.1365-2125.2007.02995.x

10.Palchuk MB, Fang EA, Cygielnik JM, Labreche M, Shubina M, Ramelson HZ, Hamann C, Broverman C,
Einbinder JS, Turchin A. An unintended consequence of electronic prescriptions: Prevalence and impact
of internal discrepancies. ] Am Med Inform Assoc 2010; 17: 472-476. doi:10.1136/jamia.2010.003335.

11.Rupp MT, Warholak TL. Evaluation of e-prescribing in chain community pharmacy: Best-practice recom-
mendations. ] Am Pharm Assoc 2008; 48: 364-370.

12.Whittemore, Ken Jr., “Guidelines to Creating High-Quality Electronic Prescriptions in the Ambulatory
Healthcare Setting,” Surescripts LLC, 2012. Available at http://surescripts.com/docs/default-source/Re-
sources/quality_e-prescription_guidelines_surescripts.pdf?stvrsn=0 . Accessed April 9, 2014.

13.National Council for Prescription Drug Programs (NCPDP). NCPDP SCRIPT Implementations Recom-
mendations V1.25. Available at: http://www.ncpdp.org/NCPDP/media/pdf/SCRIPT-Implementation-
Recommendations-V1-25.pdf Accessed April 9, 2014.

14.Singh H, Mani S, Espadas D, Petersen N, Franklin V, Petersen LA. Prescription errors and outcomes re-
lated to inconsistent information transmitted through computerized order entry: A prospective study.
Arch Intern Med 2009; 169(10): 982-989. doi: 10.1001/archinternmed.2009.102.

15.Grossman JM, Cross DA, Boukus ER, Cohen GR. Transmitting and processing electronic prescriptions:
experiences of physician practices and pharmacies. ] Am Med Inform Assoc amiajnl-2011-000515 Pub-
lished Online First: 18 November 2011 doi:10.1136/amiajnl-2011-000515

16.Hincapie AL, Warholak T, Altyar A, Snead R, Modisett T. Electronic prescribing problems reported to the
Pharmacy and Provider ePrescribing Experience Reporting (PEER) portal. Res Social Adm Pharm 2013
Oct 16. pii: S1551-7411(13)00180-0. doi: 10.1016/j.sapharm.2013.08.007. [Epub ahead of print]

17.Gilligan AM, Miller K, Mohney A, Montenegro C, Schwarz J, Warholak TL. Analysis of pharmacists’ inter-
ventions on electronic versus traditional prescriptions in 2 community pharmacies. Res Social Adm
Pharm 2012; 8(6): 523-532. doi: 10.1016/j.sapharm.2011.12.005. Epub 2012 Jan 20.

18.Nanji KC, Rothschild JM, Boehne JJ, Keohane CA, Ash JS, Poon EG. Unrealized potential and residual
consequences of electronic prescribing on pharmacy workflow in the outpatient pharmacy. ] Am Med In-
form Assoc 2014; 21(3): 481-486. doi: 10.1136/amiajnl-2013-001839. Epub 2013 Oct 23

19.Hunt DL, Haynes RB, Hanna SE, Smith K. Effects of computer-based clinical decision support systems on
physician performance and patient outcomes: a systematic review. JAMA 1998; 280: 1339-1346.

20.Dexter PR, Perkins S, Overhage JM, Maharry K, Kohler RB, McDonald CJ. A computerized reminder sys-
tem to increase the use of preventive care for hospitalized patients. N Engl ] Med 2001; 345: 965-970.

21.Overhage JM, Tierney WM, Zhou XH, McDonald CJ. A randomized trial of “corollary orders” to prevent
errors of omission. ] Am Med Inform Assoc 1997; 4: 364-375.

22.Dhavle, Ajit A., “Best Practices and Implementation Clinical Quality Checklist v1.0¢” Surescripts LLC,
2012. Available at: http://surescripts.com/docs/default-source/Resources/best_practices_implemen-
tation_clinical_quality_checklist_surescripts.pdf Accessed April 9, 2014.

© Schattauer 2014 A.A. Dhavle et al.: User Guidance Reminder Evaluation

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Case Report a Applied Clinical Informatics 707

23.Wolf MS, Shekelle P, Choudhry NK, Agnew-Blais ], Parker RM, Shrank WH. Variability in pharmacy in-
terpretations  of  physician  prescriptions. Med  Care  2009; 47(3): 370-373  doi:
10.1097/MLR.0b013e31818af91a

24.van der Sijs H, Aarts J, Vulto A, Berg M. Overriding of drug safety alerts in computerized physician order
entry. ] Am Med Inform Assoc 2006;13(2): 138-147. Epub 2005 Dec 15

25.Cash J]. Alert fatigue. Am J Health Syst Pharm 2009; 66: 2098-2101.

© Schattauer 2014 A.A. Dhavle et al.: User Guidance Reminder Evaluation

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



