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Abstract

Background: This is a follow-up survey to reassess the safety and efficacy of nutrition content in the available electronic health record
(EHR) systems. Materials and Methods: Members of the American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.), American
Society for Nutrition, and the Academy for Nutrition and Dietetics were asked to participate in an online survey. The survey included
questions from a 2012 EHR survey on the safety and efficacy in 5 nutrition content areas as well as questions from previous 2003 and
2011 A.S.P.E.N. parenteral nutrition (PN) surveys. Results: Percent of respondents using an EHR and using the EHR for less than 1 year
increased between 2012 and 2014 (86%—94%, P < .05; 11%—-16%, P < .05, respectively). However, there was no improvement in the
safety and efficacy of the 5 nutrition content areas, with a significant decrease in 2 of these areas, ordering oral nutrition supplements
and ordering PN. The top-rated EHR vendors had a higher average favorable response rate in regards to safety and efficacy in the
nutrition content areas but even the top-rated EHR vendor had only a 60% average in favorable responses. Reported use of electronic
PN ordering and a direct interface between the EHR and the automated compounding device (ACD) significantly increased from 2003
to 2011 to 2014 (29% to 33% to 63% and 16% to 19% to 28%, respectively, P < .05). Conclusions: This is a call to action to nutrition
support clinicians, societies, and organizations to proactively be involved in initiatives to educate clinicians and collaborate with EHR
vendors to enhance the EHR systems to improve the safety and efficacy of providing nutrition therapy in hospitalized patients. (Nutr
Clin Pract. 2016;31:401-415)
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Identify health information technology (HIT) and EHR
issues that affect patient safety and system effective-
ness in nutrition support management

In 2012, a survey of the members of the American Society 2.
for Parenteral and Enteral Nutrition (A.S.P.E.N.) was con-
ducted regarding the content and functionality of commer-

cially available electronic health record (EHR) systems for 3.  Collaborate with other healthcare organizations and
documenting and ordering nutrition therapy.! The article major EHR vendors to address identified HIT/EHR issues
concluded that the clinical nutrition content and functional- 4. Provide education and support for A.S.P.E.N. members

and other nutrition and nutrition support clinician in
using EHRs

ity in these EHRs needed enhancement and that nutrition
support clinicians needed to be actively involved in this opti-
mization process. In July 2014, the A.S.P.E.N. Clinical

Nutrition Informatics Committee (CNIC) was formed and
was tasked with the following:

1. Evaluate the clinical nutrition content and function-
ality in the major commercially available EHRs

The A.S.P.E.N. CNIC decided to repeat the 2012 EHR sur-
vey of the content and functionality of commercially available
EHRs for documenting and ordering nutrition therapy but
wanted to expand the scope to include other nutrition clini-
cians outside of A.S.P.E.N. This article presents the results of
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this follow-up survey. This document has been approved by
the A.S.P.E.N. Board of Directors.

Methods

The A.S.P.E.N. CNIC reviewed the tool used in the first survey.
Several questions regarding dietitians and pharmacists ordering
nutrition therapy and hospital policies and procedures regarding
these activities (questions 7-13 in the 2012 survey) were
removed.' Several informatics-specific questions from a previ-
ous A.S.P.EN. survey” on ordering, compounding, and adminis-
tering parenteral nutrition (PN) were added (questions 7—12), and
a question comparing the time to complete daily work before and
after the EHR implementation (question 18) was added (Table 1).
SurveyMonkey was used to administer the survey. An email with
a link to the survey was sent to the groups surveyed. In the 2012
survey, the survey was left open for 3 weeks with a reminder
email half way through the 3 weeks. For the 2014 survey, the
survey was left open for approximately 2 weeks for each group
surveyed without a reminder. Four different groups of nutrition
clinicians were surveyed over sequential time periods: (1)
A.S.P.E.N. members (September 25, 2014, to October 10, 2014),
(2) non-A.S.P.E.N. members in the A.S.P.E.N. database (October
13, 2014, to October 27, 2014), (3) Medical Nutrition Council
members of the American Society for Nutrition (ASN) (October
27, 2014, to November 12, 2014), and (4) specific Dietetic
Practice Groups of the Academy of Nutrition and Dietetics (the
Academy), including the Clinical Nutrition Managers, Dietitians
in Nutrition Support, Pediatric Nutrition, and Medical Nutrition
groups (December 8, 2015, to January 5, 2015, extended longer
than other groups due to inclusion of the holiday period).
Overall EHR performance data were obtained on the most
commonly used EHR products by acute care hospitals from an
independent, consumer advocacy company named KLAS
(Orem, UT)."? This company collects survey data from health-
care system leaders using different EHR products from across

the United States and annually publishes a ranking of the EHRs
based on performance scores from the survey data. Further
description of the company and its method can be found in the
2012 A.S.PEN. survey article.' The December 2011 KLAS
report ranking was used in the 2012 survey analysis, and this
was compared with the December 2012, December 2013, and
December 2014 rankings in the analysis of the follow-up survey
data. For reporting purposes, each of the 8 EHR companies
named in the 2012 survey was de-identified by assigning each a
letter of the alphabet. The 2014 survey included 13 EHR vendor
products by name in the survey and for reporting purposes used
the same letter designations as in the 2012 survey report and
added additional letters for those EHR vendor products not
named specifically in the 2012 survey.

The 2012 A.S.P.E.N. membership EHR survey responses
were compared with the 2014 A.S.P.E.N. membership survey
responses and the 2014 non-A.S.P.E.N. membership survey
responses. Responses from all 3 EHR survey groups were
combined for subgroup analysis to increase statistical power.
The data from the A.S.P.E.N. survey were analyzed using the
reporting tools within SurveyMonkey. Statistical analysis was
performed on the A.S.P.E.N. survey responses using available
¥’ calculators to analyze differences in survey responses
between groups. Test statistics were considered significant if
the probability of a chance finding was <5% (P < .05). The
responses to the 5 questions regarding the safety and effective-
ness of the different nutrition components in the EHR, ques-
tions 13—17 (Table 1), were converted to dichotomous results
by considering responses of “highly safe and effective” and
“moderately safe and effective” as “favorable” responses and
the other 3 responses as “unfavorable” responses.

Results

The overall survey response rate for the 2012 EHR survey was
significantly higher than the response rates for the 2014 survey
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Table 1. 2014 EHR Survey Questions With Responses in Parentheses or Bullets Below the Question.

hh v

What is your discipline? (dietitian, physician, nurse, pharmacist, other)

Where do you work? (United States or outside of the United States)

What setting do you mainly work in? (hospital only, outpatient [clinic/office] only, hospital and outpatient, home care)

How long have you been working in nutrition support? (1-2 years, 3—5 years, 510 years, over 10 years)

What electronic health record (EHR) vendor do you use for nutrition support? (choices were 1 of 12 vendors, “other” vendor

[vendor specified in free text field], or “none” [respondents not using EHR were directed to not answer subsequent survey

questions]; respondent could choose more than 1 vendor)

6. How long has your hospital been using an EHR? (less than 1 year, 1-3 years, 3—5 years, 5-10 years, over 10 years)

7. Which of the following BEST describes the PN ordering method at your organization? (handwritten standard order form, electronic
standard order entry form, handwritten orders [not standardized], electronic order entry form [not standardized])

8. Ifan electronic order entry process is used, which of the following is applied to limit order entry errors (check all that apply)?
(limit space in free text fields, use check boxes instead of free text, auto-populate as many fields as possible, maintain entire
order on a single screen, dosing guidelines and decision support tools are built into the system, order cannot be submitted until all

required fields are complete, other [please specify])

9. Does your organization’s pharmacy have a computer software system (i.e., NOT the PN compounder system) separate from the
organization’s electronic medical record (EMR; used for order entry, test results, consults, etc.)? (yes or no)
10. How is PN order data entered into the pharmacy system? (automatic electronic interface with organization’s order entry system,
barcode entry from a printed label/requisition, manual entry from a printed label/requisition [technician], manual entry from a
printed label/requisition [pharmacist], manual entry from a written order form [technician], manual entry from a written order form

[pharmacist], other [please specify])

11. Does your organization (or outsourced vendor) use an automated compounding device (ACD) to prepare PN? (yes, no, or don’t know)
12. How are the data entered into the ACD? (manual entry [technician], manual entry [pharmacist], automatic electronic interface with

organization’s order entry system)

13. How would you rate the safety and effectiveness of nutrition documentation in your EHR?

Highly safe and effective
Moderately safe and effective

Usually safe and effective, but opportunities for improvement
Needs improvements before I would consider it completely safe and effective
Serious safety and effectiveness concerns and needs urgent changes

14. How would you rate the safety and effectiveness of ordering of oral diets in your EHR? (responses same as question 13)

15. How would you rate the safety and effectiveness of ordering oral supplements in your EHR? (responses same as question 13)

16. How would you rate the safety and effectiveness of ordering tube feedings in your EHR? (responses same as question 13)

17. How would you rate the safety and effectiveness of ordering parenteral nutrition in your EHR? (responses same as question 13)
18. Comparing prior to EHR implementation, how long does it take you to complete your work? (longer amount time, about the same

amount time, lesser amount time)

19. What do you most like about the nutrition content of your EHR? (free text field)
20. What do you least like about the nutrition content of your EHR? (free text field)

PN, parenteral nutrition.

(14.9% vs 0.7%—6.4%, P < .05) even when comparing response
rates from only the A.S.P.E.N. members (14.9% vs 6.4%, P <
.05) (Table 2). Most respondents in both the 2012 and 2014 sur-
veys were dietitians (78% vs 80%—90%). The distribution of
disciplines among the respondents for the 2 A.S.P.E.N. member
surveys was representative of the distribution within the
A.S.P.E.N. membership except that the percentage of dietitians
was slightly higher and physicians slightly lower in the respon-
dents compared with the distribution within the membership.
Most respondents practiced within the United States and prac-
ticed in the hospital setting, either alone or in combination with
the outpatient setting. Over half of the respondents reported
working in nutrition support for over 10 years (Table 3).

A significantly higher proportion of the A.S.P.E.N. mem-
bership respondents were using an EHR in the 2014 A.S. P.EN.

membership survey compared with the 2012 A.S.P.E.N. mem-
bership survey (94% vs 86%, P <.05). (Table 3) Also, in those
respondents using an EHR, there was a significantly higher
percentage of respondents that were using their EHR for <1
year in the 2014 A.S.P.E.N. membership survey compared with
the 2012 A.S.P.E.N. membership survey (16% vs 11%, P <
.05) (Table 4).

Comparing the 2014 KLAS-ranked EHR vendors with the
EHR vendors used by the 2014 A.S.P.E.N. and non-A.S.P.E.N.
member respondents, there was a significant correlation
between the KLAS ranking and the frequency of vendor use
(first ranked, 36.5%; second ranked, 22.5%; third ranked,
7.6%; fourth ranked, 15.9%,; fifth ranked, 5.1%; and sixth
ranked, 5.3%; P <.001). There was a significant increase in the
use of one of the top 2 rated EHR vendors from the 2012
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Table 2. Survey Response Rates.

Characteristic No. Sent Survey No. of Respondents Response Rate, %

2012 EHR survey

A.S.P.EN. members 5810 364 14.9*
2014 EHR survey
A.S.P.E.N. members 6179 393 6.4
Non-A.S.P.E.N. members 43913 732 1.7%
A.S.P.E.N. database® 33,165 236 0.7
American Society for Nutrition® 2189 28 1.3
Academy of Nutrition and Dietetics® 8559 468 5.5

A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record.

P < .05 when compared with 2012 A.S.P.E.N. member survey to 2014 A.S.P.E.N. member survey to 2014 non-A.S.P.E.N. member survey.

P < .05 when compared with 2012 A.S.P.E.N. member survey to 2014 A.S.P.E.N. member survey.

‘Non-A.S.P.E.N. members in A.S.P.E.N.’s database.

“Not entire membership but just their Medical Nutrition Council, which are mostly members who practice clinically.

°Formerly the American Dietetic Association—not entire membership but to the Clinical Nutrition Managers, Dietitians in Nutritional Support, Medical
Nutrition Practice Group, and Pediatric Nutrition Dietetic Practice Group.

Table 3. Demographics of EHR Survey Responders.”

2012 Survey,
No. (%) 2014 Survey, No. (%)

Characteristic A.S.P.E.N. Members A.S.P.E.N. Members Non-A.S.P.E.N. Members
Discipline

Dietitians 676 (78) 315 (80) 660 (90)

Physicians 51 (6) 11(3) 30 (4)

Pharmacists 98 (11.5) 51(13) 28 (4)

Nurses/NPs 354) 14 (3.5) 9(1)

Other 4(0.5) 2(0.5) 5(1)
Location

United States 790 (91) 371 (94) 671 (92)

Outside United States 74 (9) 22 (6) 61 (8)
Practice setting

Hospital only 605 (70) 291 (74) 411 (56)

Outpatient only 19 (2) 8(2) 92 (13)

Hospital and outpatient 189 (22) 87 (22) 212 (29)

Home care 51 (6) 7(2) 17 (2)
Length of time working in nutrition support

1-2 years 82 (9) 43 (11) 86 (12)

3-5 years 118 (14) 44 (11) 77 (11)

5-10 years 183 (21) 67 (17) 137 (18)

>10 years 481 (56) 239 (61) 432 (59)
Using an EHR?

Yes 742 (86) 347 (94)° 577 (90)

No 122 (14) 17 (5) 64 (10)

A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record; NP, nurse practitioner.
*Not all respondents answered all survey questions.
°P < .01 using ’ analysis comparing the 2014 A.S.P.E.N. member survey with the 2012 A.S.P.E.N. member survey.

A.S.P.E.N. membership survey to the 2014 A.S.P.E.N. mem- percentage of respondents using their product. Vendor F’s
bership survey (43% [316/742] vs 66% [226/342], P < .05). product rank tied for sixth in the 2011 KLAS ranking, but the
Comparing the A.S.P.E.N. membership surveys from 2012— vendor retired this product and came out with a new product,
2014, several EHR vendors had a significant increase in the listed as vendor L in the 2014 survey. The newer product
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Table 4. Length of Time EHR Used.

2012 Survey, No. (%)

2014 Survey, No. (%)

Characteristic A.S.P.E.N. Members A.S.P.E.N. Members Non-A.S.P.E.N. Members
Length of time EHR in use

<l year 69 (11) 47 (16)° 50 (12)

1-3 years 131 (22) 76 (26) 120 (29)

3-5 years 134 (22) 64 (22) 104 (25)

5-10 years 170 (28) 67 (23) 82 (20)

>10 years 104 (17) 37 (13) 55 (14)

A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record.

*Not all respondents answered all survey questions.

°P < .05 comparing percentage of respondents using EHR <1 year compared with 2012 survey but no significant difference in any of the other time frames.

Table 5. EHR Vendors Used by Respondents and Comparison of the 2011-2014 KLAS EHR Rankings.*

2012 Survey 2014 Survey KLAS Ranking (Overall Score 0%—100%)"
A.S.P.E.N. A.S.P.E.N. Non-A.S.P.E.N.
EHR Vendor Members Members Members 2014 2013 2012 2011
A 170 (23) 139 (41)° 223 (35) 1(89.3) 1(88.5) 1 (90.5) 1(90.3)
B 146 (19) 87 (25)° 136 (21) 2(79.1) 2 (78.6) 2(78.3) 2(78.5)
C 26 (4) 22 (6)° 29 (5) 5(64.9) 6 (70.0) 4(73.0) 3(77.2)
D 51(7) 27 (8) 48 (7) 3(75.4) 3(71.5) 5 (68.6) 4(73.0)
E 114 (15) 48 (14) 110 (17) 4 (67.2) 5(70.5) 6 (65.5) 5(71.6)
F¢ 66 (9) — — — — — T6 (67.7)
G 0(0) 4(1) 3(0.5) NR NR NR T6 (67.7)
H 6 (1) 11 (3)° 24 (4) NR NR NR 8 (57.8)
I — 1(0.3) 4(1) NR NR NR NR
J — 1(0.3) 6(1) NR NR NR NR
K — 3(0.9) 7(1) NR NR NR NR
LY — 21 (6) 32 (5) 6(59.2) 4 (70.7) 3(76.8) —
M — 12 (4) 20 (3) NR NR NR NR
X (other/unknown) 163 (22) 37 (11) 125 (20) NR NR NR NR
No. of respondents 742° 342° 641° NR NR NR NR

2011,2012, 2013, 2014 “Best in KLAS Awards: Software and Services,” Accessed September 2015. © 2016 KLAS Enterprises, LLC. All rights
reserved. www.KLASresearch.com. A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record; NR, not ranked.
*Not all respondents answered all survey questions. Values are presented as number (%) unless otherwise indicated.

"Description of KLAS and its scoring system found in the 2012 survey paper (Vanek VW. Providing nutrition support in the electronic health record era:

the good, the bad, and the ugly. Nutr Clin Pract. 2012;27(6):718-737).
°P < .05 comparing 2012 and 2014 A.S.P.E.N. member surveys.

9Same vendor but had a different EHR application in the 2012 survey (F) than in the 2014 survey (L).
“The 2012 survey respondents could choose only 1 vendor, but in the 2014 survey, respondents could pick more than 1 vendor if using multiple vendors,

so total number of vendors is greater than the number of respondents.

ranked fourth in 2014. There were a significant percentage of
respondents in both surveys (22% in 2012 and 11%-20% in
2014) that chose “Other” and entered a free text comment
(Table 5). Reviewing these comments under “Other,” some
respondents did not know the name of their EHR, knew it by a
different name than the name of the EHR vendor listed in the
responses, or had a different EHR other than what was listed in
the response to this question. Unfortunately, the respondents
who were using an EHR vendor that was named in the
responses could not be reassigned to that EHR vendor group.

The percentage of favorable responses was not significantly
different between the 2012 and 2014 A.S.P.E.N. membership
surveys for nutrition documentation, ordering oral diets, and
ordering tube feedings (Table 6). However, it significantly
decreased for ordering oral nutrition supplements (ONS) and
ordering PN. The percentage of favorable responses for all 5
nutrition content areas was higher for the 2014 non-A.S.P.E.N.
members compared with the 2014 A.S.P.E.N. members, but
these differences were not statistically significant, except for
ordering PN. Combining the responses from all 3 surveys,
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Table 6. Favorable Responses to Nutrition Documentation Functionality by Length of Time EHR Used and by Vendor.

No. (%) of Favorable Responses

2012 Survey 2014 Survey

A.S.P.EN. A.S.P.EN. Non-A.S.P.E.N.
Characteristic Members (n = 608) Members (n = 291) Members (n=411) Total (N =1310)
Nutrition documentation 306 (50) 137 (47) 222 (54) 665 (51)
Ordering oral diets 345 (57) 146 (50) 232 (56) 723 (55)°
Ordering oral nutrition supplements 379 (62) 158 (54)° 240 (58) 777 (59)°
Ordering tube feedings 339 (56) 143 (49) 225 (55) 707 (54)
Ordering parenteral nutrition 335 (55) 128 (44)° 220 (54)° 683 (52)

A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record.

*Not all respondents answered all survey questions. “Favorable Responses” is a combination of the “Highly” and “Moderately” responses, and
“Unfavorable Responses” is a combination of “Usually,” “Needs improvements,” and “Serious concerns” responses.

°P < .05—ordering oral diets responses significantly better compared with nutrition documentation but not significantly different from any other nutrition

content areas.

°P < .05 comparing 2014 A.S.P.E.N. member survey vs 2012 A.S.P.E.N. member survey.
4P < .05—ordering oral nutrition supplements responses significantly better compared with each of the other 4 nutrition content areas.
°P < .05 comparing 2014 A.S.P.E.N. member survey vs 2014 non-A.S.P.E.N. member survey.

2012 A.S.P.E.N. members, 2014 A.S.P.E.N. members, and
2014 non-A.S.P.E.N. members, ordering ONS had a signifi-
cantly higher percentage of favorable responses compared
with each of the other 4 nutrition content areas. Ordering oral
diets had a significantly higher percentage of favorable
responses compared with nutrition documentation but was not
significantly different compared with ordering tube feedings or
ordering PN. However, there were no significant differences in
comparison of the percentage of favorable responses between
any of the other nutrition content areas.

The favorable responses for each of the 5 nutrition content
areas combining all 3 surveys were compared based on disci-
pline, length of time EHR was in use, and EHR vendor (Table 7).
The percentage of favorable responses for nutrition documenta-
tion was significantly higher for dietitians and significantly
lower for pharmacists compared with the other disciplines com-
bined. However, there were no other differences in responses by
discipline for the other 4 nutrition content areas. For all 5 nutri-
tion content areas, the respondents using their EHR for 1-3
years and respondents using their EHR for >10 years had a sig-
nificantly higher percentage of favorable responses compared
with the respondents using their EHR <1 year. While there was
a trend toward an increasing percentage of favorable responses
with increased lengths of time that respondents were using their
EHRs, most of these incremental differences were not statisti-
cally significant.

Some EHR vendors in some of the nutrition content
areas had significantly higher or lower favorable responses
compared with all other EHR vendor responses combined
(Table 7). The number of respondents using many of the
lower ranked and unranked vendors was too small for sta-
tistical analysis. Table 8 shows the average and range of
percent favorable responses by vendor for all 5 nutrition

content areas combined as well as the number of nutrition
content areas that the vendor was significantly better,
worse, or no different when compared with all other ven-
dors combined. Excluding the nonranked vendors, the 2014
KLAS ranking significantly (P <.01) correlated to the EHR
vendors’ average favorable responses (Table 8).

Combining the 2014 survey groups, A.S.P.E.N. members
and nonmembers, 63% of respondents reported entering PN
orders electronically (Table 9). Dietitians reported a signifi-
cantly lower percentage of entering PN orders electronically
compared with the other disciplines combined, but there were
no significant differences in the reported rate by the other dis-
ciplines. There were some significant differences between dis-
ciplines in the reporting of use of various measures to limit
order entry errors, as shown in Table 9. Fifty-four percent of
respondents reported that their pharmacy software was differ-
ent from their EHR, and again there were significant differ-
ences in these responses based on discipline. Seventy-one
percent of the respondents reported their institution used an
automated compounding device (ACD) for compounding PN
with no difference in responses between disciplines. Two dif-
ferent survey questions addressed whether the respondents’
EHR had a direct interface to the ACD with similar but slightly
different response rates between the 2 questions (32% vs 28%),
but this was probably due to the fact that 600 respondents
answered one of these questions and only 416 answered the
other question. In the situations in which there was not a direct
interface between the EHR and the ACD, the use of technicians
to enter the PN orders into the ACD was relatively low com-
pared with pharmacists.

Table 10 compares the responses to the PN survey questions
from the 2014 EHR survey with those from the 2003 and 2011
PN surveys. Several of these questions were not included in the
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Table 7. Favorable Responses by Discipline, Length of Time EHR in Use, and Vendor for Each Nutrition Content Area Combining All

3 Survey Results (2012 A.S.P.E.N. Members, 2014 A.S.P.E.N. Members, and 2014 Non-A.S.P.E.N. Members).*

No./Total No. (%) of Favorable Responses

Nutrition Ordering Oral Ordering Oral Ordering Tube
Characteristic Documentation Diets Supplements Feedings Ordering PN
Discipline
Dietitian 571/1097 (52)° 602/1097 (55) 653/1097 (60) 593/1097 (54) 576/1097 (53)
Physician 19/45 (42) 27/45 (60) 30/45 (67) 28/45 (62) 26/45 (58)
Pharmacist 50/120 (42)° 67/120 (56) 67/120 (56) 62/120 (52) 55/120 (46)
Nurse/NP 23/42 (55) 25/42 (60) 25/42 (60) 22/42 (52) 22/42 (52)
Length of time EHR in use
<1 year 56/166 (34) 66/166 (40) 69/166 (42) 58/166 (35) 59/166 (36)
1-3 years 152/327 (46)* 176/327 (54)° 192/327 (59)° 169/327 (52)° 164/327 (50)°
3-5 years 164/302 (54) 162/302 (54) 187/302 (62) 168/302 (57) 154/302 (51)
5-10 years 178/319 (56) 198/319 (62)° 202/319 (63) 207/319 (65)° 191/319 (60)*
>10 years 115/196 (59)° 121/196 (62)° 127/196 (65)° 122/196 (62)° 112/196 (57)°

Vendor 2014 KLAS rank and identifier

1—A 230/387 (59)" 242/387 (63)"
2—B 144/285 (51) 160/285 (56)
3D 50/92 (54) 48/92 (52)
4—E 85/206 (41) 88/206 (43)¢
5 C 33/54 (61) 29/54 (54)
6—L" 10/39 (26)8 17/39 (44)
NR—F" 16/54 (30)2 23/54 (43)
NR—G 3/5 (60) 3/5 (60)
NR—H 8/27 (30)% 8/27 (30)2
NR—I 1/2 (50) 0/2 (0)
NR—J 1/4 (25) 1/4 (25)
NR—K 4/7 (57) 4/7 (57)
NR—M 11/23 (48) 13/23 (57)

241/387 (62)
184/285 (65)

218/387 (56)
163/285 (57)

231/387 (60)"
141/285 (49)

47/92 (51) 50/92 (54) 49/92 (53)
106/206 (51)2 89/206 (43)¢ 84/206 (41)¢
32/54 (59) 30/54 (56) 26/54 (48)
21/39 (54) 18/39 (46) 12/39 (31)¢
26/54 (48) 21/54 (39)¢ 22/54 (41)
3/5 (60) 3/5 (60) 3/5 (60)
1027 (37)¢ 9/27 (33)¢ 1027 (37)
0/2 (0) 0/2 (0) 0/2 (0)
2/4 (50) 1/4 (25) 1/4 (25)
4/7 (57) 3/7 (43) 4/7 (57)
13/23 (57) 11/23 (48) 10/23 (43)

“2014 Best in KLAS Awards: Software and Services,” Jan 2015. © 2016 KLAS Enterprises, LLC. All rights reserved. www.KLASresearch.com.
A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record; NP, nurse practitioner; NR, not ranked by KLAS;

PN, parenteral nutrition.

*Favorable Responses” is a combination of the “Highly” and “Moderately” responses, and “Unfavorable Responses™ is a combination of “Usually,”
“Needs improvements,” and “Serious concerns” responses.
bp< .05—discipline’s score significantly better than the other disciplines listed combined.
°P < .05—discipline’s score significantly worse than the other disciplines listed combined.
4p < .05—group’s responses significantly better than previous group.
°P < .05—>10-year group responses significantly better than the <I-year group.

fP < .05—vendor’s responses significantly better than all other vendors combined.
€P < .05—vendor’s responses significantly worse than all other vendors combined.

"Same vendor but had a different EHR application in the 2012 survey (F) than in the 2014 survey (L).

2003 PN survey. There has been a significant increase in the
percentage of respondents indicating that the PN orders are
being entered via computerized provider order entry (CPOE)
from 2003 to 2011 to 2014 (29% vs 33% vs 63%, P < .05).
There was also a significant increase in the responses indicat-
ing the use of checkboxes vs free text entry of the PN orders to
limit order entry errors from 2011-2014 surveys (50% vs 60%,
P <.05).

Two different questions addressed the issue of whether a
direct interface from the EHR to the ACD was present in the
respondent’s organization, with one question about the method
used for entering the PN orders into the “pharmacy system”

and the other about the method of entering the PN orders into
the ACD. The number of respondents who answered these 2
questions was significantly different, so the percentages using
a direct interface were different but similar, and in both cases,
they were significantly higher in the 2014 survey compared
with the 2011 survey (32% vs 15% and 28% vs 19%, P < .05)
(Table 10).

The reported percentage of technicians entering PN orders
into the “pharmacy system” and the percentage of technicians
entering the PN orders into the ACD were significantly higher
in the 2011 survey compared with the 2014 survey (37/337
[11%] vs 50/600 [8%], P < .05; 112/396 [28%] vs 68/416
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Table 8. Comparison of Favorable Response Percentages Between EHR vendors and Relationship to 2014 KLAS Ranking Combining

Al12012 and 2014 EHR Survey Results.

% Favorable Responses®

Comparison to Other Vendors®

2014 KLAS Rank® EHR Vendor No. Using* Average® Range Better No Different Worse
1 A 387 60.0 56-63 3 2 0
2 B 285 55.6 49-65 1 4 0
3 D 92 52.8 51-54 0 5 0
4 E 206 43.8 41-51 0 0 5
5 C 54 55.6 48-61 0 5 0
6 Lf 39 40.2 26-54 0 3 2
NR F' 54 40.2 30-48 0 3 2
NR G 5 60.0 60 0 5 0
NR H 27 33.4 30-37 0 1 4
NR I 2 12.5 0-50 0 5 0
NR J 4 30.0 25-50 0 5 0
NR K 7 54.2 43-57 0 5 0
NR M 23 50.6 43-57 0 5 0

“2014 Best in KLAS Awards: Software and Services,” Jan 2015. © 2016 KLAS Enterprises, LLC. All rights reserved. www.KLASresearch.com. EHR,

electronic health record; NR, not ranked.

“Favorable Responses” is a combination of the “Highly” and “Moderately” responses, and “Unfavorable Responses” is a combination of “Usually,” “Needs
improvements,” and “Serious concerns” responses. The average and range of the favorable responses for the 5 nutrition content areas combined are shown.
’Number of nutrition content areas that are statistically significantly better or worse or no difference compared with all other vendors combined for that

nutrition content area.

‘KLAS is a nonprofit organization that annually publishes rankings of EHR vendors.

“Number of respondents from surveys using this EHR vendor.

“Excluding the nonranked vendors, the 2014 KLAS ranking significantly (P <.01) correlated to the EHR vendor’s average favorable responses.
'Same vendor but had a different EHR application in the 2012 survey (F) than in the 2014 survey (L).

[16%], P < .05, respectively). There was a progressive increase
in the use of a direct interface to the ACD from 2003 to 2011 to
2014 (16% vs 19% vs 28%, P < .05); however, the difference
between the 2003 and 2011 surveys was not significantly dif-
ferent (Table 10). The percentage of respondents reporting use
of an ACD to compound PN was significantly higher in the
2003 survey compared with the 2011 and 2014 surveys (88%
vs 67% vs 71%, P < .05) but the percentage was not signifi-
cantly different between the 2011 and 2014 surveys.

The responses regarding the effect of EHR on time required
to complete their daily tasks were fairly evenly split between
taking longer time, no difference, or shorter time (30%, 40%,
and 30%, respectively) (Table 11). The only significant differ-
ence when analyzed by discipline was that the pharmacists had
a significantly lower percentage of responses indicating the
EHR resulted in a shorter time to complete their daily tasks
compared with all other disciplines combined (10/60 [17%] vs
191/609 [31%], P < .05). The longer the length of time the
EHR was in use, there was a significant increase in the percent-
age of responses for shorter time and decrease in responses for
longer time to complete daily tasks. There were no significant
differences among vendors regarding the responses for longer
time to complete daily tasks, but 2 vendors had a significantly
higher percentage of shorter time responses, and 1 vendor had
a significantly lower percentage of short time responses com-
pared with all other vendors.

Discussion

The Institute of Medicine (IOM) and various governmental
agencies have been recommending and encouraging healthcare
organizations and physicians to convert from paper charts to
EHRs since the early 1990s to improve the quality of patient
care and efficiency of delivering the care.' However, it was not
until after the Health Information Technology for Economic and
Clinical Health (HITECH) Act, a part of the American Recovery
and Reinvestment Act (ARRA), was enacted in February 2009*°
that a significant and sustained implementation of EHRs in hos-
pitals and physician offices occurred. This has been mainly due
to the “carrot and the stick” approach implemented by this act in
which hospitals and physician offices that had or implemented
an EHR between 2011 and 2015 received significant incentive
payments from the government (the “carrot”) while incurring
significant penalties in the form of cuts in Medicare reimburse-
ments if an EHR was not implemented by 2015 (the “stick”).
The increase in implementation of EHRs was evident in a sig-
nificant increase from 2012-2014 A.S.P.E.N. membership sur-
veys in the percentages of respondents using an EHR (86% vs
94%, P < .05) and being within the first year of EHR implemen-
tation (11% vs 16%, P <.05).

Compared with a paper chart system, EHRs can provide
more comprehensive, quicker, and easier access to informa-
tion about the patient, including historical information and
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Table 9. Comparison by Discipline of Process Used to Order and Prepare PN for 2014 A.S.P.E.N. Member and Nonmember EHR
Surveys Combined.”

Characteristic Dietitian ~ Physician ~ Pharmacist Nurse/NP  Other Total
Method of ordering PN n=>592 n=20 n=60 n=13 n=4 n=689
Handwritten 228 (39) 4 (20) 17 (28) 2 (15) 2(50) 253(37)
Nonstandard 20 1 1 0 0 22
Standard 208 3 16 2 2 231
Electronic 364 (61)° 16 (80) 43 (72) 11 (85) 2(50) 436 (63)
Nonstandard 82 3 9 0 1 95
Standard 282 13 34 11 1 341
Used to limit order entry errors® n=410 n=17 n=>50 n=11 n=3 n=491
Limit space in free text fields 135 (33)° 4(249) 9 (18)° 19 0(0) 149 (30)
Use checkboxes instead of free text 251 (61) 11 (65) 29 (58) 4 (36) 1(33) 296 (60)
Auto-populate as many fields as possible 161 (39)° 10 (58) 30 (60)° 2 (18) 1(33) 20442
Maintain entire order on a single screen 168 (41) 6 (35) 25 (50) 5(45) 1(33) 205(42)
Dosing guidelines and decision support tools are built into 201 (49) 15 (88)° 24 (48) 5(45) 1(33) 246(50)
the system
Order cannot be submitted until all required fields are 213 (52) 12 (71) 29 (58) 8 (73) 1(33) 263(54)
complete
Pharmacy computer software system separate from n=533 n=20 n=60 n=13 n=4 n=630
organization’s EHR
Yes 304 (57 10 (50) 20 (33)° 3(23)° 2(50) 339 (54)
Method of data entry into pharmacy system n=514 n=17 n=157 n=9 n=3 n=600
Automatic electronic interface with EHR 168 (33) 6 (35) 10 (17)° 3(33) 1(33) 188(32)
Barcode entry from a printed label/requisition 23 (4) 1 (6) 1(2) 1(11) 0(0) 26 (4)
Manual entry from a printed label/requisition (technician) 16 (3) 1(6) 3(5 0(0) 0(0) 20 (3)
Manual entry from a printed label/requisition (pharmacist) 61 (12)° 1(6) 19 (33)° 3(33) 0(0) 84 (14)
Manual entry from a written order form (technician) 27 (5) 1(6) 2(4) 0(0) 0(0) 30 (5)
Manual entry from a written order form (pharmacist) 118 (23) 3(17) 16 (28) 1(11) 2(67) 140 (23)
Other 101 (20) 4(24) 6(11) 1(11) 0(0) 112 (19)
Do you use ACD for PN compounding?? n =381 n=12 n =060 n=9 n=3 n =465
Yes 269 (71) 6 (50) 46 (76) 7(78) 2(67) 330(71)
How are PN orders entered into ACD? n=339 n=13 n=>52 n=9 n=3 n=416
Manual entry (technician) 55 (16) 431 8 (16) 1(11) 0(0) 68 (16)
Manual entry (pharmacist) 186 (55) 6 (46) 34 (65) 6 (67) 2(67) 233 (56)
Automatic electronic interface with EHR 99 (29) 3(23) 10 (19) 2(22) 1(33) 115(28)

ACD, automated compounding device; A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record; NP, nurse
practitioner; PN, parenteral nutrition.

“Not all respondents answered all questions, so the number of respondents (n) for reach question is displayed. Values are presented as number (%).

°P < .05 comparing this discipline with all other disciplines combined.

“Respondents were instructed to reply to all items that apply, so the percentages are those who replied to this question and do not add up to 100%. Also,
the choice of “Other” is not shown in the table.

40nly includes yes and no responses; don’t know responses were excluded.

records, improved legibility of the medical record, easier 4. Decrease length of hospital stay®
accessibility to the patient’s electronic chart both within the 5. Improve the quality of patient care through increased
hospital and remotely, and standardization of documentation adherence to guideline or protocol-based care®
and ordering processes." EHR implementation has also been 6. Improve clinical monitoring based on large-scale
shown to screening and aggregation of data®
7. Reduce medication prescribing errors (MPEs) and
1. Decrease radiology procedure completion times and adverse drug events (ADEs)" "
laboratory result reporting times’
2. Decrease medication administration turnaround times’ EHRs have significant potential advantages regarding

3. Decrease the number of laboratory and radiology the documentation and ordering of clinical nutrition as
testing® follows:



410

Nutrition in Clinical Practice 31(3)

Table 10. Comparison of the 2 A.S.P.E.N. PN Surveys (2003 and 2011) and the 2014 A.S.P.E.N. Member and Nonmember EHR
Surveys Combined Regarding Responses to Questions on Processes Used to Order and Prepare PN.*

Characteristic 2003 PN Survey 2011 PN Survey 2014 EHR Survey
Method of ordering PN n=>536 n=23876 n=689
Handwritten 382 (71) 589 (67) 253 (37)
Nonstandard NA 45 22
Standard NA 544 231
Electronic 154 (29)° 287 (33)° 436 (63)°
Nonstandard NA 121 95
Standard NA 166 341
Used to limit order entry errors® NA n=114 n=491
Limit space in free text fields NA 43 (38) 149 (30)
Use checkboxes instead of free text NA 57 (50)° 296 (60)
Auto-populate as many fields as possible NA 38 (33) 204 (42)
Maintain entire order on a single screen NA 57 (50) 205 (42)
Dosing guidelines and decision support tools are built into the system NA 62 (54) 246 (50)
Order cannot be submitted until all required fields are complete NA 60 (53) 263 (54)
Pharmacy computer software system separate from organization’s EHR NA n="722 n =630
Yes NA 353 (49) 339 (54)
Method of data entry into pharmacy system NA n =337 n =600
Automatic electronic interface with EHR NA 51 (15)¢ 188 (32)
Barcode entry from a printed label/requisition NA 11 (3) 26 (4)
Manual entry from a printed label/requisition (technician) NA 23 (7) 20 (3)
Manual entry from a printed label/requisition (pharmacist) NA 55(16) 84 (14)
Manual entry from a written order form (technician) NA 14 (4) 30 (5)
Manual entry from a written order form (pharmacist) NA 140 (42)° 140 (23)
Other NA 43 (13)° 112 (19)
Do you use ACD for PN compounding?® n=159 n =608 n =465
Yes 140 (887° 410 (67)° 330 (71)°
How are PN orders entered into ACD? n=123 n =396 n=416
Manual entry (technician) NA 112 (28)d 68 (16)
Manual entry (pharmacist) 103 (84) 211 (53) 233 (56)
Automatic electronic interface with EHR 20 (16)° 73 (19)° 115 (28)°

ACD, automated compounding device; A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record; NA, not

available; PN, parenteral nutrition.

*Not all respondents answered all questions, so the number of respondents (n) for reach question is displayed. Values are presented as number (%).
°P < .05 comparing the 2003 PN survey to the 2011 PN survey to the 2014 EHR survey in 2 x 3 y* table.
“Respondents were instructed to reply to all items that apply, so the percentages are those who replied to this question and do not add up to 100%. Also,

the choice of “Other” is not shown in the table.
4P < .05 comparing with the 2014 EHR survey.
Only includes yes and no responses; don’t know responses were excluded.

"This percentage is different from that published in Table 7 of the 2011 PN survey paper (2) because the table used the entire number of individuals
surveyed (651) as the denominator and not the number of respondents who answered this question (159).

1. Easily assimilate nutrition-related documentation
entered over multiple different hospital or outpatient
encounters and between different healthcare
systems

2. Provide valuable clinical decision support to the pro-
vider and other members of the care team at the time
of nutrition order entry, especially for the more com-
plex nutrition therapies such enteral nutrition (EN)
and PN

3. Decrease risks of drug nutrient interactions

4. Decrease the risk of incompatibilities in PN formulas

5. Decrease the risk of transcription errors when transfer-
ring orders from paper or one electronic system to the
nutrition services application or PN compounder

However, there are potential disadvantages to EHR sys-
tems as well. These systems are costly to purchase, imple-
ment, and maintain, requiring capital investments and
significant human resources for information technology
staff.'®'® Some studies have shown a decrease in various qual-
ity of care measures with implementation of an EHR."”?
There can be an increased liability risk with EHRs, especially
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Table 11. Responses From 2014 A.S.P.E.N. Member and Nonmember Surveys Regarding the Effect of Using the EHR on Time to
Complete Daily Tasks With Comparison by Discipline, Length of Time EHR Has Been in Use, and Vendor Used.

Characteristic Longer Time, No. (%) No Difference, No. (%) Shorter Time, No. (%)
All (n=673) 201 (30) 271 (40) 201 (30)
Discipline (n = 669)*
Dietitian 173 (30) 223 (39) 181 (31)
Physician 6 (30) 9 (45) 5(25)
Pharmacist 20 (33) 30 (50) 10 (17)°
Nurse 2 (16) 5(42) 5(42)
Time EHR used (n = 673)
<l year 38 (42)° 32 (35) 21 (23)¢
1-3 years 65 (34) 83 (44) 41 (22)
3-5 years 49 (30) 70 (44) 41 (26)
5-10 years 33 (23) 52 (35) 62 (42)
>10 years 16 (19) 34 (40) 36 (42)
Vendors by KLAS rank (n = 675)°
1—A 66 (28) 88 (37) 85 (35)f
2—B 53 (33) 71 (44) 36 (23)¢
3—D 15 (31) 11 (23)" 22 (46)°
4—E 34 (33) 46 (44) 24 (23)
5—C 9 (28) 16 (50) 7(22)
6—L 16 (43) 13 (35) 8(22)
NR (all others) 15 (28) 20 (36) 20 (36)

“2014 Best in KLAS Awards: Software and Services,” Jan 2015. © 2016 KLAS Enterprises, LLC. All rights reserved. www.KLASresearch.com.
A.S.P.E.N., American Society for Parenteral and Enteral Nutrition; EHR, electronic health record; NR, nor ranked.
“Excluded 4 respondents who chose “Other” for discipline and no significant difference among disciplines regarding proportion that replied takes longer

time or no differences.

°P < .05—compared with all other disciplines, pharmacist responders had a significantly lower percentage of responses for shorter time.
°P < .05—significant decrease in percent answering longer time with increasing length of time EHR used.

4P < .05—significant increase in percent answering shorter time with increasing length of time EHR used.

°Some respondents chose more than 1 vendor, which is why the n for vendors is greater than the n for all.

fP < .05—compared with all other vendors, vendors received a significantly higher percentage of responses for shorter time.

£P < .05—compared with all other vendors, vendors received significantly lower percentage of responses for shorter time.

"p < 05—compared with all other vendors, vendor received significantly lower percentage of responses for no difference.

during the implementation phase until the end users get
through their learning curve, any glitches in the system are
resolved, and the system is optimized.'**

Also, physicians are generally resistant to implementing
EHRs due to the drastic change in how they practice and the
steep learning curve when implementing an EHR. This often
results in physicians spending more time to complete the same
tasks as before EHR implementation, leading to significant
anxiety and frustration.'®* In 2005, Poissant et al** conducted
a systematic review of studies analyzing the impact of EHRs
on time efficiency of physicians and nurses. Time efficiency
was examined for nurses in 12 studies and for physicians in 12
studies. Using a weighted average approach to combine study
results, nurses spent 24.5% and 23.5% less time documenting
per shift with bedside terminals and central station desktops,
respectively, compared with paper charting. Using bedside or
point-of-care systems, physicians’ documentation time
increased by 17.5%. However, when physicians used central
station desktops for documentation and CPOE, their work time
increased by 98.1%-328.6% with a weighted average of
238.4% compared with paper. However, these studies did not

include in their analysis the time savings that physicians gained
with CPOE by not having to search for the paper chart. Also,
many of these studies were performed in the 1990s and early
2000s. With advances in EHR documentation tools, these
results may be very different with the currently available
systems.

In our 2014 EHR survey, 40% of the respondents found that
the EHR did not significantly change the amount of time
required to complete their daily tasks while 30% felt that it
significantly increased the time requirement and the remaining
30% stated that it shortened the time required (Table 11). The
only significant differences in these responses among the dif-
ferent disciplines were that pharmacists had a significantly
lower percent response that the EHR shortened the time
required to complete their daily tasks. As one would anticipate,
the longer that the respondents had used their EHR, the lower
the percentage of longer time responses and the higher the per-
centage of shorter time responses. There were also some differ-
ences in response to this time question among vendors. The
vendors with the first and third 2014 KLAS ranking had a sig-
nificantly higher percentage of shorter time responses, while
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the second ranked vendor had a significantly lower percentage
of this response compared with all other vendors combined.
However, for all vendors, longer time to complete daily tasks
was selected about 30% of the time with no significant differ-
ences among vendors, so there remains significant opportunity
for improvement in efficiency for all vendors.

Many of the reported adverse consequences of EHR imple-
mentation are related to the EHR build, customization, imple-
mentation, and optimization processes; the mode and extent of
end user education and training, both at the time of implemen-
tation and during ongoing optimization; and the institutional
policies, procedures, and protocols governing the various dif-
ferent workflows within the EHR."** This is why it is impor-
tant that clinicians, the people actually caring for the patient, be
intimately involved in all of these aspects to maximize the ben-
efits and mitigate the potential pitfalls. This especially includes
nutrition and nutrition support clinicians.

The 2012 A.S.P.E.N. membership EHR survey assessed the
safety and efficacy of EHRs in 5 nutrition content areas, includ-
ing (1) nutrition documentation, (2) ordering oral diets, (3)
ordering ONS, (4) ordering tube feedings, and (5) ordering PN.
The “favorable” responses (defined as “highly” or “moder-
ately” safe and effective) ranged from 50%—-62% for each of
these areas, indicating a significant opportunity for improve-
ment.! However, the 2014 A.S.P.E.N. membership follow-up
EHR survey did not show any significant improvement in any
of these areas, and 2 of the areas, ordering ONS and ordering
PN, had a significant decrease in favorable responses (62% to
54% and 55% to 44%, respectively, P < .05) (Table 6). The
favorable responses from the 2014 non-A.S.P.E.N. member
EHR survey was higher for each of the 5 nutrition content
areas compared with the 2014 A.S.P.E.N. member survey, but
the differences were statistically significant only for ordering
PN. When the responses from all 3 of these surveys were com-
bined, the overall percentage of favorable responses for the 5
nutrition content areas ranged from 51%—-59%, with ordering
ONS having significantly higher favorable responses com-
pared with each of the other 4 areas and ordering oral diets
having significantly higher favorable response compared with
nutrition documentation (Table 6). The only statistically sig-
nificant differences between the different disciplines was that
dietitians had a higher percentage of favorable responses and
pharmacists a lower percentage of favorable responses com-
pared with all other disciplines combined regarding nutrition
documentation (Table 7). So there does not appear to have
been any significant improvement in the nutrition content and
functionality of the commercially available EHRs from early
2012 to late 2014.

Combining all 3 EHR surveys, 2012 and 2014 A.S.P.E.N.
member and 2014 non-A.S.P.E.N. member surveys, the favor-
able response rates for all 5 nutrition content areas were sig-
nificantly higher when comparing those respondents who had
been using their EHR for 1-3 years or >10 years compared
with those in their first year of use. There was a trend of

incremental increases in the favorable response rates for all 5
nutrition content areas as the length of time the EHR had been
in use; however, most of these incremental differences were
not statistically significant (Table 7). While one may assume
that the increase in favorable responses with increasing length
of time of use of the EHR is due to optimization and enhance-
ments in the configuration and build in the EHR, it is also pos-
sible that the longer the EHR had been in use, the clinicians
had developed “workarounds” for the deficiencies and limita-
tions in the system or had simply resigned themselves to the
fact that the system was the best that it could be and therefore
gave the EHR a higher rating. There was no way to determine
from this survey which of these factors could have influenced
the higher ratings for EHRs that had been in use longer.
However, even in the respondents who had been using their
EHR for >10 years, the favorable response rates for the 5 nutri-
tion content areas ranged from 57%—-65%, which was still not
very good.

The relationship between the favorable responses for each
of the 5 nutrition content areas and the EHR vendor was ana-
lyzed by combining all 3 of the EHR surveys (Table 7). There
was a significant correlation between the average favorable
responses for all 5 nutrition content areas of the 6 ranked EHR
vendors and their 2014 KLAS ranking (Table 8). The EHR
ranked #1 in the 2014 KLAS EHR ranking had the highest
averaged favorable responses combining all 5 nutrition content
areas and statistically significant higher favorable response
rates in 3 of the 5 nutrition content areas compared with all
other vendors combined (Table 8). However, this EHR vendor
still had an average favorable response rate of only 60%, with
a range of 56%—63%. So there is still an opportunity for
improvement in the nutrition content and functionality even if
using the top-rated EHR vendors.

PN is the most complex medication administered to patients
with >40 individual components, including amino acids, dex-
trose, lipid emulsions, electrolytes, vitamins, trace elements,
insulin, and other medications, as well as solubilizers and pre-
servatives. Also, it has the potential to cause patients signifi-
cant harm, especially when errors occur.”**” In 1998, A.S_P.EN.
first published the “Safe Practices for Parenteral Nutrition
Formulations” that were clinical guidelines designed to
improve the safety of prescribing, formulating, and administer-
ing PN and to decrease the risks of death and complications
that had previously been reportedly related to this therapy, and
these were updated in 2004.%**’ Despite these efforts, concerns
for ongoing PN-related safety issues led A.S.P.E.N. to conduct
a Parenteral Nutrition Safety Summit on September 23, 2011,
that was also endorsed by the Institute of Safe Medication
Practices.” Since that time, A.S.P.E.N. has published 2 addi-
tional PN safety documents as recommendations and clinical
guidelines.*'?*

In 2003, A.S.P.E.N. conducted a PN survey study, and 61%
of the 651 respondents reported that PN orders needed clarifi-
cation in up to 10% of the patients with the 3 most common
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reasons being illegible writing, missing essential nutrient, or
incorrect or unstable macronutrient content.*® Sixty percent of
the respondents reported 1-5 PN ordering errors per month,
and 5% reported over 11 PN ordering errors per month. Patient
harm from PN errors within the previous 2 years of the survey
had been observed by 46% of the respondents with 35% of the
adverse events requiring increased patient monitoring, 25%
resulted in temporary or permanent harm, 3.3% caused a near-
fatal complication, and 1.5% resulted in a death. The survey
showed poor compliance with the A.S.P.E.N. PN Safe
Practices. A.S.P.E.N. conducted a second PN survey study in
20117 that had some of the same questions from the 2003 sur-
vey. The authors concluded that there was no significant
improvement in the compliance with A.S.P.ENN. PN Safe
Practices between the 2 studies.

Six questions from the 2011 PN survey were included in our
2014 EHR study to analyze any improvements in the areas of
EHRs and ordering and preparing PN. In the 2014 survey, there
were some statistically significant differences in responses to
some of these questions when one discipline of respondents
was compared with all other disciplines combined (Table 9).
This raises the possibility of different disciplines having a dif-
ferent perception of the questions or a different depth of knowl-
edge of the PN workflow within their institution. Table 10
compares the responses to these 6 questions between the 2003
and 2011 PN surveys and the 2014 EHR survey, A.S.P.E.N.
members and nonmembers combined. There has been a statis-
tically significant increase in the use of electronic PN ordering
from the 2003 to 2011 to 2014 surveys (29% to 33% to 63%, P
<.05). The only significant difference in the use of configura-
tion or functionality to limit PN ordering errors between the
2011 and 2014 surveys was a higher percentage of using more
checkboxes and less free text fields in the 2014 survey (60% vs
50%, P < .05). The reported use of an ACD for compounding
PN significantly decreased from the 2003 survey to the 2011
survey (88% vs 67%, P <.05) and was about the same between
the 2011 and 2014 surveys (67% vs 71%). The reason for this
difference is unclear. A positive change was a progressive and
statistically significant increase in the use of a direct electronic
interface between the EHR and the ACD from 2003 to 2011 to
2014 (16% vs 19% vs 28%, P <.05).

Nutrition clinicians need to pursue opportunities to learn
more about clinical informatics and actively pursue participa-
tion in informatics committees within their healthcare organi-
zations to enhance the nutrition content within their EHR by
being involved in vendor selection, initial build, implementa-
tion, and optimization. Also, nutrition-related societies and
organizations need to form clinical informatics committees
that can help educate their members and can work with EHR
vendors to expand and optimize the nutrition content of their
EHR systems.

Many of the weaknesses of this study are similar to other
studies using survey methodology. Average response rates to
surveys vary widely and depend on how the survey is

conducted and who is being surveyed. Typical ranges of
response rates that have been reported are 60%-90% for
employees, 5%—40% for customers or members of an organi-
zation, and 1%-20% for the general public.”* A review of
response rates on online surveys revealed response rates rang-
ing from 23%-47%.>> A 2009 meta-analysis*® compared the
response rates for email vs paper surveys from 35 published
studies. The surveys were on a variety of different topics, and
the respondents varied between college students and faculty,
professionals (including doctors, directors, and managers),
employees, and general population. The study found that email
surveys had a lower response rate than paper surveys (33%
[range, 5%—85%] vs 53% [range, 11%—-85%]). The only 2 fac-
tors that had a significant effect on the differences in response
rates was the population surveyed (college students and faculty
had similar response rates to email and paper surveys) and
follow-up reminders. However, the author felt the correlation
with follow-up reminders was biased by one large study so did
not feel that follow-up reminders significantly improved
response rates.

The response rate of 14.9% in our 2012 EHR survey was
relatively low but is within the above-reported ranges for
members of an organization. The response rates to the 2014
A.S.P.E.N. member and nonmember surveys were even lower.
This may be because the 2012 survey was open for 3 weeks
with a reminder email in the middle of this period, while the
2014 surveys were open for about 2 weeks with no email
reminder. In the 2012 survey, 619 (72%) responses were
received in the first 2 weeks, which is still a higher response
rate than the 2014 A.S.P.E.N. member survey (10.7% vs 6.4%,
P < .05), with the remainder being submitted after the email
reminder. Other possible reasons for the low response rate with
the 2014 A.S.P.E.N. membership survey are that it was con-
ducted at a different time of the year and it was a repeat survey,
so individuals who responded in the 2012 survey may have
been “burnt out” on surveys and did not want to take the time
to participate in the follow-up survey. Another possible reason
for the low response rates to the 2014 non-A.S.P.E.N. member
surveys was that many of these individuals may not have been
involved in direct patient care, so a survey on EHR systems
was not applicable to them. Some of the members of A.S.P.E.N.
are also members of the ASN and/or the Academy and were
instructed in the survey communication not to complete the
survey multiple times. This reception of the survey from differ-
ent organizational lists may have falsely lowered the response
rate as the denominator for the response rate was the full mem-
bership list. Also, individuals may have been receiving multi-
ple other types of email surveys during the same time period
and may have been “burnt out” on completing email surveys.

Because of the low response rates, the findings of our EHR
surveys may not be representative of all A.S.P.E.N. or other soci-
ety members. Most respondents were members of A.S.P.E.N.,
ASN, or the Academy and have additional education, training,
experience, and/or interest in clinical nutrition and nutrition
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support, so their responses may or may not be reflective of how
physicians, dietitians, pharmacists, and nurses in general would
have responded to these questions. On the other hand, who is
better equipped to assess the nutrition content of an EHR than
clinicians who have this additional expertise?

While 86% of the respondents in the 2012 survey and 92% in
the 2014 survey (combining A.S.P.E.N. members and nonmem-
bers) indicated that they were using an EHR currently, this figure
may not be representative of the percentage of A.S.P.E.N. mem-
bers or of hospitals in the United States that are currently using an
EHR since individuals who are using an EHR may have been
more likely to respond to the survey than those who are not. Also,
84% (1097/1304) of the respondents to the safety and efficacy
questions were dietitians, so the responses may not be representa-
tive of the other disciplines involved in the survey. However, there
were few differences in responses between the disciplines, and
these differences were called out when found. The safety and
effectiveness data presented are based on subjective responses to
these questions rather than more objective data such as mortality,
morbidity, time studies, and rates of ADE or MPE. Also, 20% of
the respondents (18% 2012 survey, 16% 2014 A.S.P.E.N. mem-
bers, and 29% of 2014 non-A.S.P.E.N. members) who indicated
using an EHR did not respond to the safety and efficacy questions.
The reason for this is unknown, but it is possible that this could
have affected the survey results. There was some uncertainty in
identifying the correct EHR vendor being used that could have
affected the vendor safety and efficacy analysis. In the 2012 sur-
vey, 25% (41/163) of respondents chose “Other” for their EHR
vendor, but in the comments field, they specified one of the named
vendors. The list of named vendors to choose from was increased
in the 2014 survey, but still 12% (20/162), including A.S.P.E.N.
members and nonmembers, of the respondents who chose “Other”
for their EHR vendor entered a vendor in the comments field that
was one of the named vendors. However, the above respondents
only account for 4% (61/1633) of the overall respondents who
indicated they were using an EHR, so it is unlikely that this sig-
nificantly affected the analysis comparing vendors.

Last, our categorization of “favorable” responses (‘“highly”
and “moderately” “safe and effective”) and “unfavorable”
responses, including all other responses (see Table 1), to the
safety and efficacy questions regarding the 5 nutrition content
areas was reasonable and rational; however, this was some-
what arbitrary. Some may argue that only the “highly safe and
effective” responses should have been considered “favorable”
responses, while others may argue that “highly,” “moderately,”
and “usually” safe and effective should have been considered
“favorable” responses.

Call to Action

With the penalty phase of the HITECH Act now in effect, nearly
all hospitals have or soon will have an EHR. While there are
many advantages of EHRs, there are also significant disadvan-
tages and limitations. Based on our survey results, there has been

little or no significant improvement between early 2012 and late
2014 with regard to the safety and efficacy of nutrition docu-
mentation, ordering oral diets, ordering ONS, ordering tube
feedings, and ordering PN in the commercially available EHRs.

Nutrition clinicians need to aggressively pursue involve-
ment within their facilities regarding the selection, implemen-
tation, and optimization of their EHR. The goal should be to
incorporate elements of the nutrition care process into the EHR
with clinical decision making to improve patient nutrition care,
improve efficiency, and minimize adverse outcomes. Examples
include but are not limited to validated nutrition screening
tools, A.S.P.E.N./Academy malnutrition criteria, guidelines for
EN and PN safe practice, and nutrition diagnosis terminology
with links to coding, standards of practice, and decision sup-
port for nutrition therapy.

Nutrition-related societies and organizations need to pro-
vide education on clinical informatics to their members. To
facilitate this process, A.S.P.E.N., the Academy, and ASN
should provide EHR vendors with templates for standard nutri-
tion care processes and checklists of what nutrition models and
reports are needed. Efforts to standardize these processes
among institutions are necessary to optimize clinical practice
and promote a system to capture outcomes of nutrition care.
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