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Abstract

Background: Despite the potential for electronic health records (EHRs) to improve patient safety and quality of
care, the intended benefits of EHRs are not always realized because of implementation-related challenges. Enlisting
clinician super users to provide frontline support to employees has been recommended to foster EHR implementation
success. In some instances, their enlistment has been associated with implementation success; in other cases, it has
not. Little is known about why some super users are more effective than others. The purpose of this study was to
identify super users’ mechanisms of influence and examine their effects on EHR implementation outcomes.

Methods: We conducted a longitudinal (October 2012 – June 2013), comparative case study of super users’ behaviors
on two medical units of a large, academic hospital implementing a new EHR system. We assessed super users’
behaviors by observing 29 clinicians and conducting 24 in-depth interviews. The implementation outcome, clinicians’
information systems (IS) proficiency, was assessed using longitudinal survey data collected from 43 clinicians before
and after the EHR start-date. We used multivariable linear regression to estimate the relationship between clinicians’ IS
proficiency and the clinical unit in which they worked.

Results: Super users on both units employed behaviors that supported and hindered implementation. Four super user
behaviors differed between the two units: proactivity, depth of explanation, framing, and information-sharing. The unit
in which super users were more proactive, provided more comprehensive explanations for their actions, used positive
framing, and shared information more freely experienced significantly greater improvement in clinicians’ IS proficiency
(p =0.03). Use of the four behaviors varied as a function of super users’ role engagement, which was influenced by
how the two units’ managers selected super users and shaped the implementation climate.

Conclusions: Super users’ behaviors in implementing EHRs vary substantively and can have important influence on
implementation success.
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Background
The electronic health record (EHR), defined as an elec-
tronic version of a patient’s medical history that is main-
tained by the provider over time [1], is increasingly
recognized as an important tool for improving patient
safety and quality of care [2-4]. Despite the potential of
EHR use to improve the health of individuals and the
performance of providers, significant barriers to its use
remain [5-7]. One important subset of challenges relates
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to the implementation process [8,9], which involves
gaining targeted organizational members’ skillful, con-
sistent, and committed use of a practice [10].
To foster the successful implementation of EHRs, a

common recommendation is to enlist super users [11],
or individuals, typically already working within the
organization, who receive extra training on the selected
EHR system so that they can provide frontline technical
support to their peer users [12]. Emerging research sug-
gests, however, that leveraging super users during EHR
implementation does not always contribute to imple-
mentation success [13]. Past research on super users,
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which is limited, has identified several key roles through
which super users might enable implementation, includ-
ing serving as project liaison between the EHR developer
and clinical team [14], facilitator during EHR training
sessions [15], role model for their colleagues [16], and
technology “ambassador” who helps foster acceptance of
change [14,17]. What remains unknown are the mecha-
nisms by which super users influence implementation
success at the point of user need and the impact of con-
textual factors, both of which might explain why super
users are effective in some cases but not in others.
One of the primary reasons why super users are ex-

pected to have an effect on the implementation process
is because of their potential for social influence. Social
influence is the alteration of an attitude or behavior by
one individual in response to another [18]. Social influ-
ence theories, such as social information processing the-
ory [19] and social learning theory [20], posit that
individuals’ beliefs and use of technology are influenced
by the opinions, information, and behaviors of salient
others with whom they interact [21]. Applying these the-
ories to super users in EHR implementation, these the-
ories suggest that the behaviors of super users – who are
salient because of their formal role in a large change ef-
fort – influence the beliefs and EHR use of their peers,
particularly in the early stages of the implementation
process when employees are first learning how to use
the EHR system in their day-to-day work. A growing
body of evidence from the information systems literature
indicates that learning new technology is deeply embed-
ded in doing [22] and that learning is most effective
when it occurs in the actual work context, in the pres-
ence of coworkers, and while performing routine job
tasks [23]. Thus, the behaviors that super users use to
support their peers, particularly during the ‘go-live’ sup-
port stage of the implementation process in which indi-
viduals are learning to use EHRs in real-time, should
have a meaningful impact on implementation outcomes.
It is in this critical juncture after the EHR ‘go-live,’ when
strategies to promote user engagement can be the most
powerful [24] that we ask: what are the specific behav-
iors that super users use to influence others, and ultim-
ately, implementation outcomes?
In this paper, we present the results of a comparative

case study in which we sought to identify the mecha-
nisms of super users’ influence on implementation suc-
cess and examine the impact of a core contextual factor:
how super users are selected. Specifically, we compared
super users’ behaviors and implementation outcomes in
two units of a large, academic hospital implementing an
EHR system from October 2012 – June 2103 using data
gathered from surveys, in-depth interviews, and observa-
tions. The two units were chosen for comparison because
they differed in how nurse managers selected super users
(volunteered or appointed), which allowed us to assess be-
haviors in two contexts. Our data suggest that the reason
why some super users foster implementation success
more effectively than others lies in the behaviors that they
use to support implementation, which varied as a function
of their role engagement. Our findings provide insight that
may help health care organizations better select, prepare
and support super users so that they can realize their po-
tential for positive influence on the implementation of
EHRs, and health information technology broadly.

Methods
Study design and sample
We used a longitudinal (nine months), convergent mixed
methods study design that simultaneously employed
qualitative and quantitative methods [25,26] to conduct a
comparative case study of super users on two medical
units of a large, urban academic hospital implementing a
new EHR system. Qualitative methods are well-suited for
investigating complex phenomena, such as social influ-
ence, which are difficult to measure quantitatively [27] as
well as topics with limited theoretical and empirical devel-
opment, which require rich, detailed, and evocative data
to generate new constructs or connections between
phenomena [28]. We used two forms of qualitative re-
search – observations and in-depth interviews – to iden-
tify the specific behaviors that super users used to
influence others in the two units, and similarities and dif-
ferences between units. Quantitative methods were then
used to explore whether our qualitative findings were
reflected in units’ implementation performance, using sur-
vey data collected before and after the EHR ‘go-live.’
Taken together, our qualitative and quantitative analyses
served as complementary approaches [29] for developing
a more complete picture of how super users influence
others, and ultimately, the successful implementation of
EHRs.
The two units in our comparative case study were

similar with respect to important characteristics includ-
ing size, employee demographics (e.g., age, gender, and
years spent in the profession), and organizational con-
text (e.g., intergroup relations between professional
groups) (Table 1). The two units differed in terms of
how super users were chosen; the process by which
super users were selected is an important contextual fac-
tor that we sought to understand because it is likely to
shape the ways in which super users may be perceived
and hence interact with others on the unit. On Unit 1, a
geriatrics unit, nurse managers asked super users to vol-
unteer for the position. On Unit 2, a cardiology unit,
nurse managers selected super users who they consid-
ered to be technologically savvy. Our study population
included nurse super users, nurse managers, nurses, pa-
tient care associates, and secretaries who worked full-



Table 1 Baseline characteristics of units 1 and 2

Unit 1 Unit 2 T value P value

mean (s.d.) mean (s.d.)

Demographics

Number of employees 42 48

Number of super users 6 9

% Female 93.55% 89.66%

Age 32.69 (11.07) 38.21 (13.98) 1.67 0.10

Years in the profession 6.48 (8.24) 11.01 (12.25) 1.69 0.10

Years in the hospital 5.53 (8.35) 9.59 (11.55) 1.57 0.12

Hours worked per week 33.42 (10.14) 35.52 (8.38) 0.87 0.39

Organizational context

Openness to change 3.63 (0.63) 3.84 (0.50) 1.42 0.16

Intergroup relations
between professional
groups

3.83 (0.59) 3.96 (0.52) 0.90 0.37
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time on the two medical units. Given the longitudinal
nature of the study and physicians’ frequent rotation
schedule, physicians were not included in our sample.
All research procedures were approved by Yale Uni-
versity’s Human Subjects Committee [Protocol #:
1208010692].

Qualitative arm
Data collection
During the first six weeks of EHR implementation
(January – March 2013), the first author observed all
15 super users across the two units (Unit 1: 6 super
users; Unit 2: 9 super users). She also observed a pur-
poseful sample of 9 non-super user clinicians (Unit 1: 3
clinicians; Unit 2: 6 clinicians) who were selected because
of their perceived influence on the unit (as assessed by so-
cial network data collected in a pre-implementation sur-
vey, which is described later in the paper). Observations
were conducted across all days of the week and all times
of the day for a total of 115 hours. Each participant was
observed on at least two occasions, with each observa-
tion period lasting approximately two hours. During
the observation period, the first author collected exten-
sive field notes about the interactions between super
users and clinicians and the behaviors that super users
used to support or hinder the implementation process.
After each observation period, the first author reviewed
the field notes and added reflective notes about emer-
ging themes.
We then used in-depth interviews to reconcile our ob-

servations with participants’ own perceptions of how
super users influenced implementation. Between March
and May 2013, the first author interviewed a purpose-
ful sample of 8 super users (Unit 1: 5 super users; Unit
2: 3 super users) and 16 non-super user clinicians (Unit
1: 7 clinicians; Unit 2: 9 clinicians) who were selected
to ensure diversity with regards to age, shift (e.g., day,
night), role (i.e., manager, super user, nurse, patient
care associate, and secretary), and whether the partici-
pant had been previously observed (half were both ob-
served and interviewed). We conducted 24 interviews
because theoretical saturation was reached at that point
(i.e., no new concepts emerged) [30]. The interviews
averaged between 30–45 minutes and were conducted
in the nurses’ break-room. We used a semi-structured
discussion guide that began with a ‘grand tour’ ques-
tion [31] to elicit a broad picture of the participant’s
experience with the EHR implementation (i.e., “I am
interested in hearing about your experience with the
EHR implementation so far. What has gone well?
What has not gone well?). We then asked participants
to reflect on how super users influenced others,
probing on super users’ behaviors (e.g., “Does [super
user’s name] use any specific strategies or actions to
influence others?”), characteristics (e.g., “What about
[super user’s name] makes him or her influential?”],
and the perceived impact of super users’ actions [e.g.,
“In what ways do you think [super user’s name] influ-
enced you?”]. With interviewees’ informed verbal con-
sent, interviews were tape-recorded and professionally
transcribed.

Data analysis
We used the grounded theory approach [32] in which
interview and observational data were reviewed line by
line in detail. As a concept became apparent, a code or
tag, was created and assigned to the relevant line(s).
To ascertain whether a code was appropriately
assigned, we employed the “constant comparative”
method to compare text segments to segments that
had been previously assigned the same code to see
whether they reflected the same concept [33]. Through
this process, the code structure evolved inductively,
reflecting “the ground,” or experiences of participants.
The codes and code structure were considered final-
ized at the point at which no new concepts emerged (i.
e., theoretical saturation), at which point, the data were
then re-analyzed to apply the codes from the finalized
code structure. Several strategies recommended by ex-
perts in qualitative research were used to ensure the
analysis was systematic and verifiable [34,35], including
the creation of an audit trail of code development, tri-
angulation of data from different sources, and the inde-
pendent coding of data by two researchers who
resolved differences through discussion. ATLAS.ti soft-
ware was used to organize the data and facilitate its
analysis. In reporting our qualitative findings, we have
complied with the Standards for Reporting Qualitative
Research (SRQR) [36].
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Quantitative arm
Data collection
We administered a pre-implementation survey 2–4
months (October–December 2012) prior to the “go-live,”
or start date, of the EHR system and then administered
a follow-up survey 3–5 months (April–June 2013) after
the EHR go-live. The survey response rate was 67% (N =
60/90) for the pre-implementation survey and 78% (N =
63/81) for the follow-up survey; we had longitudinal data
for 43 individuals (out of a maximum of 52 individuals
who completed the pre-implementation survey and
were still working on the units at follow-up). The sur-
vey assessed individuals’ demographics, social network
ties (e.g., who they turned to for advice), and implementa-
tion outcome, which was measured by respondents’ self-
assessed information systems (IS) proficiency. We ascer-
tained IS proficiency, also termed perceived ease of use
in the technology literature, using an established meas-
ure of the degree to which a person believes that using
a system would be free of effort [37,38]. We chose to
focus on IS proficiency because users with greater IS
proficiency tend to use those systems more effectively
and efficiently than users who are less proficient
[39,40]. To measure IS proficiency, we used three items
adapted from Kane and Borgatti [37]’s scale: “I find [the
EHR] to be easy to use,” “Interacting with [the EHR]
requires a lot of my mental effort” (reverse-scored),
and “I find it easy to get [the EHR] to do what I want it
to do.” Respondents reported their agreement with
each item using a 5-point Likert scale (1 = Strongly Dis-
agree; 5 = Strongly Agree). Cronbach’s alpha for the
scale was 0.75, indicating that the scale had acceptable
reliability [41].

Data analysis
We used multivariable linear regression to estimate the
relationship between clinicians’ IS proficiency at follow-
up (the dependent variable) and the clinical unit in
which they worked (the independent variable). We ad-
justed for clinicians’ pre-implementation IS proficiency
(covariate). Given the limited statistical power due to
our small sample size (N = 43 clinicians), we did not in-
clude as covariates clinicians’ demographics (e.g., age,
gender, number of years working in the profession),
which did not vary by unit and thus were unlikely to
confound the effects of interest.

Results
EHR implementation context in which super users
operated
Super users operated within the context of a hospital-
wide EHR implementation that had negative and positive
aspects. In terms of negative aspects, participants on
both units consistently mentioned challenges related to
the technology itself, including problems related to the
functionality of the EHR (e.g., not being able to log into
the system) and the complexity of the EHR platform. A
nurse manager from Unit 2 (ID11) highlighted this com-
plexity when she said, “if you want to find out the orders
for a patient, there are 10,000 different ways of doing it.”
Many participants also voiced their dissatisfaction with
the EHR training, which covered general principles of
using the system but not the specifics required for their
daily workflow. A nurse on Unit 1 (ID18) remarked:
“The training itself was worthless. I learned pretty much
everything that I learned by doing it.” Several partici-
pants attributed this lack of tailored training to the non-
clinical backgrounds of most of the trainers and support
staff that were contracted by the EHR company. For ex-
ample, a super user on Unit 1 (ID10) reflected on the in-
ability of the contracted staff to apply the technology
within the clinical work environment:

“They really weren’t that helpful because they were
mostly IT people so it’s not like they were clinical…
They know how to navigate through [the EHR] and
everything but as a nurse on the floor…they didn’t
have any answers to their questions.”

Furthermore, several participants reflected on adverse
changes in the interactions and communication pat-
terns that arose from the EHR implementation. For ex-
ample, a nurse on Unit 2 (ID5) expressed how the EHR
created new relational dynamics between clinicians that
placed a greater emphasis on work roles than interper-
sonal relationships:

“I always knew my physicians, they always knew me…
now you’re looking for that familiar face or person;
you’re going up to them and there’s no relationship. I
think that’s sad about all the technology. I mean it’s
faster and that’s great and I can get what I need…but
then you never learn. Like “I can count on her, oh
she’s on tonight, great.” Before you would build a
relationship where you would trust each other. Now
you’re like, “Whose who, what’s what? Who am I
talking too? Who am I calling?” I guess that’s just the
wave of the future. It doesn’t really matter;
everybody’s equal is what they say. A nurse is a nurse.
A doctor is a doctor. Just get what you need. It’s a
little colder.”

Along with these challenges, participants identified
several factors that positively affected implementation,
including structured opportunities to share best prac-
tices on how to effectively use the EHR (e.g., webinars, tip
sheets, cross-departmental meetings) and a highly en-
gaged senior management that articulated a clear vision
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and was a visible presence on hospital floors during the
EHR “go-live.” Having super users was perceived to be a
particularly helpful strategy because it provided clinicians
with someone to turn to for support, who knew their
work, and with whom they were familiar, as evidenced by
these illustrative quotations.

“I think that was just comforting for [staff] to know
that if they had any problem someone was always
there to help” (ID24).

“The super-user was a great idea…because they’re
familiar with your own specialty. They’re able to key
in and drill down the specific documentation that’s
needed for our specialty… where the [the contracted
support staff] were very generic” (ID2).

“Having the super users I think helped de-stress a lot
of the people on our floor… because it’s one of us that
they can come to and not just a stranger” (ID10).

Super user behaviors that support implementation –
shared across units
Participants highlighted key behaviors that super users on
both units used to support implementation (Table 2). These
supportive behaviors included: (1) reporting problems with
the EHR to someone in a position to fix it [e.g., “So whenever
somebody had a question and I couldn’t really answer it… I
would present that problem to the [cross-departmental
EHR] meeting to see if they could give me a faster answer
than the ticket” (ID9)]; (2) employing teaching strategies that
promoted “learning by doing” (e.g., letting the user control
the computer mouse); and (3) providing extra support to
individuals struggling with the change [e.g., “[the super user]
did a one-on-one with [nurse’s name] every day for 2 weeks
because she was so petrified” (ID5)]. Notably, these shared
behaviors were emphasized in the hospital-wide training
program for super users.

Super user behaviors that undermined implementation –
shared across units
Super users on both units also engaged in behaviors that
undermined implementation (Table 2). Particularly in
the early stage of implementation, serving as a super
user was physically and emotionally draining. Epitomiz-
ing this, a super user from Unit 2 (ID4) lamented, “If I
hear my name called one more time, I’m going to have a
Table 2 Super user behaviors shared across units

Super user behaviors that supported implementation S

(1) Reporting problems with the EHR to someone in a position to fix it (1

(2) Employing teaching strategies that promoted “learning by doing” (2

(3) Providing extra support to individuals struggling with the change (3

(4
breakdown.” At times, the weight of these demands
manifested in the following unsupportive behaviors: (1)
losing patience with coworkers [e.g., “I don’t think that
she even realized that she started to get aggravated…
you felt bad. You’d be like, ‘Oh, now I don’t want to ask
her ‘cause she’s gonna get aggravated so you would stay
away’” (ID5)]; (2) losing track of what material was
taught to whom [e.g., “She was exhausted… she thought
so many times she said this but still people didn’t know.
She thought everybody knew it because she’d said it
probably 15 times. But then there’s 50 staff” (ID12)]; (3)
spreading negative opinions about the system [e.g.,
“[Super user’s name] does vent a fair amount and if there
were frustrations that she had with [the EHR] you would
get just as much direction as you would sort of her opin-
ion and frustration about it as well” (ID23)]; and (4) cre-
ating workarounds that undermined the appropriate use
of the EHR [e.g., “The only problem is a lot of the super
users are young and so they’re very computer savvy, so
they figured out workarounds. And then we weren’t
doing [it] the right way” (ID5)].

Super user behaviors that differed between units
Our analysis revealed differences in behaviors between
units: super users on Unit 1, who volunteered for the
position, used more effort-intensive behaviors to foster
implementation success than super users on Unit 2, who
were appointed by nursing management. Specifically, four
key behaviors differed between units: (1) proactivity, (2)
depth of explanation, (3) framing, and (4) information-
sharing (Table 3).

Proactivity
Staff on Unit 1 described how super users proactively
supported the learning process by devising ways to ex-
pand on the EHR classroom training (e.g., developing
checklists of common EHR tasks), offering assistance
proactively [e.g., “Every 2 seconds she’d ask me do you
need help with this or do you need help with that?…
Every single shift I worked…she would go around ask-
ing” (ID24)], and encouraging others to actively learn [e.
g., “I was sitting with the staff members and saying,
show me how to do this, are you comfortable with this,
do you have questions?” (ID9)].
Conversely, the super users on Unit 2 assumed a more

reactive approach to supporting their peers. For example,
uper user behaviors that challenged implementation

) Losing patience with coworkers

) Losing track of what material was taught to whom

) Spreading negative opinions about the EHR

) Creating workarounds that undermined the appropriate use of the EHR



Table 3 Super user behaviors that differed between units

Super user behaviors distinct to Unit 1 Super user behaviors distinct to Unit 2

(1) Proactivity Proactively supporting their peers Reactively supporting their peers

(2) Depth of explanation Emphasizing why actions had to be performed
in the EHR

Demonstrating how to accomplish tasks in the EHR
but not explaining the logic behind these actions

(3) Framing Using positive frames to diffuse tension Using neutral frames to diffuse tension

(4) Information-sharing Consistently sharing information about the EHR
with all of the clinicians on the unit

Limiting the spread of information about the EHR to
individuals they interacted with the most
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when a super on Unit 2 was asked whether she proactively
shared information about the EHR with others, she
responded “Well people will come and find you.” In
addition, respondents noted that some of the super users
on Unit 2 were not cognizant of their needs [e.g., “Those
two super users were just hanging around…they weren’t
very attentive. I don’t know what they were doing.”
(ID12)].

Depth of explanation
Even though there was evidence of learning by doing on
both units, the super users on Units 1 and 2 differed in
the extent to which they explained the rationale for vari-
ous actions in the EHR. On Unit 1, the super users
placed greater emphasis on making sure that their peers
understood not just what was expected but why they
had to do something in the EHR. For example, a secre-
tary on Unit 1 (ID14) remarked: “[Super user’s name]
just didn’t show me how to do it. She explained why it
happened.” In contrast, on Unit 2, the super users
showed their colleagues how to accomplish tasks in the
EHR but did not explain the logic behind these actions.
For example, a nurse on Unit 1 (ID5) shared, “my super
user … he’d say you don’t need to know that.”

Framing
As noted previously, during the implementation process,
staff on both units would regularly voice their dissatisfac-
tion with the EHR. In an effort to diffuse tension, super
users provided frames, i.e., “definitions of organizational
reality that serve as vehicles for understanding and action”
[42]. The frames differed between units. On Unit 1, super
users largely used positive frames such as “[the EHR’s]
great…I think it’s safer for the patients” (ID10). Con-
versely, on Unit 2, super users largely maintained neutral
frames such as “you’ll get used to it” (ID16) or “it will be
okay” (ID8).

Information-sharing
On Unit 1, super users consistently shared information
about the EHR with all of the clinicians on the unit. A
super user (ID4) explained their system of disseminating
information, saying:
“If I learned something, I would share it. And if [the
other super users] learned something, they would
share it. And I would take it back to, because we have
groups, like I have 4 or 5 people that I work with… So
if [super users’ names] said ‘oh this is how we’re doing
it in the computer system,’ I would go back and tell
my 5 people.”

In contrast, on Unit 2, super users tended to limit the
spread of information to individuals they interacted with
the most, many of whom had pre-existing social rela-
tionships with the super user. As the assistant manager
observed:

“I’ve seen… [the super users] kind of like you know,
‘oh this is my friend. I’ll spend more time with her
than the rest of the other people,’ which is not right”
(ID11).

By concentrating support on certain pockets of indi-
viduals, super users inconsistently shared information by
spending more time with some individuals and neglect-
ing others. In an effort to make the spread of informa-
tion more systematic, the manager reflected:

“I’m thinking of having each super-user have a packet
of the tips and then having a sign-off for their team so
that we actually know that it’s being done because
right now we share it but not everyone hears it” (ID2).

Super user role engagement
Our analysis suggested that differences in super users’
behaviors between units stemmed from differences in
role engagement, defined as “a positive, fulfilling, work-
related state of mind characterized by vigor, dedication,
and absorption” [43]. We found that super users’ en-
gagement was shaped by whether they appraised the de-
mands as opportunities or as burdens. On Unit 1, super
users generally viewed the demands of the role as an op-
portunity to advance professionally (e.g., advancement in
the clinical ladder program) or maintain social cohesion
[e.g., “I feel like we all said this isn’t just me… this is all of
us together helping” (ID4)]; and thus committed to using
more intensive behaviors to support implementation.
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Conversely, on Unit 2, super users generally viewed the
role as burdensome [e.g., “I’ve never talked so much in my
life…for me it was very aggravating because all the ques-
tions I just answered, just went over and all the kinks and
quirks, then you got a whole new batch of students where
you had to start from square one” (ID8)]. In this unit, they
used less intensive behaviors to diminish the implementa-
tion burden.
Interviewees’ comments suggested that super users’

role engagement was primarily shaped by two contextual
factors related to managers’ actions at the frontlines of
the EHR implementation. First, super users’ engagement
was shaped by the process through which they were se-
lected. On Unit 1, where nurse managers asked super
users to volunteer for the role, individuals experienced
greater role engagement because they chose to partici-
pate. Through the process of deciding to become a super
user, super users manifested a willingness to expand
their role identity to include that of super user. Actively
identifying as a super user, in turn, led to an increased
sense of engagement, illustrated by one super user who
said:

“[The Nurse Manager] just had us volunteer for it…
she didn’t pick us, we volunteered for it… and I feel
like me and [two super users’ names] were open to
anything and I was trying to be the most positive, like
[the EHR’s] great” (ID10).

On Unit 2, where nurse managers appointed super
users because of their technological savvy, individuals
were less engaged with the role after having the iden-
tity of super user thrust upon them. For example, when
a super user on Unit 2 was asked how he was selected,
he responded that the managers selected the super
users “without much explanation.” Being excluded
from the decision-making process led super users to
passively assume the role rather than actively identify
with it. As a visible sign of resistance to this new iden-
tity, one super user exclaimed to another clinician:
“I’m not wearing that thing!” in reference to the
purple-colored shirt that identified individuals as super
users.
The second factor that modified super users’ role en-

gagement was the implementation climate, or employees’
shared perceptions of the importance of innovation imple-
mentation in the organization [44], that was fostered by
nurse managers. On Unit 1, nurse managers created a
stronger implementation climate by actively supporting
the hospital’s implementation policies, rewarding extra-
role behaviors (i.e., behaviors that went above and beyond
the role description), and modeling proactive behaviors.
For example, the nurse manager on Unit 1 recounted her
modeling efforts:
“If there was somebody who I thought might be
struggling and not want to ask… I’d go up to them
and I would just ask them to show me things. And
when they couldn’t, I would just kind of say to them,
‘you know this [technique] is helpful’” (ID1).

In contrast, on Unit 2, nurse managers created a
weaker implementation climate by passively complying
with the hospital’s implementation practices, failing to
reward extra-role behaviors, and modeling reactive be-
haviors. As an example of the managers’ reactive ap-
proach, on the first night of the EHR implementation,
Unit 2’s managers had not anticipated the level of tech-
nical support the staff would need, leaving the unit un-
derstaffed. Although the assistant manager eventually
moved to the night shift to provide additional support,
the initial damage to morale had already been done, as
expressed by the manager:

“They were very negative, nights. But for I think good
reason – our miss [not planning for appropriate
staffing levels]… started [the EHR implementation]
with a bad taste. They thought, ‘well they’re not gonna
be here to support us’… they just carried over this
orphan mentality. ‘We’re not taken care of here’”
(ID2).

Moreover, the nurse managers on Unit 2 contributed
to a weak implementation climate by not always holding
staff accountable for the changes that needed to be made
[e.g., “I’m trying to give them a break because we don’t
want to whip them” (ID11)].

Effect of unit–super user differences on implementation
We found a significant difference in IS proficiency be-
tween units. Greater IS proficiency at follow-up was ap-
parent for clinicians on Unit 1, where super users used
more effort-intensive behaviors to foster implementation
success, compared with Unit 2 (mean IS proficiency
score = 3.25 versus 2.58, respectively, P-value = 0.003).
This difference persisted even after adjusting for clini-
cians’ IS proficiency at baseline (P-value from adjusted
analysis = 0.03).

Discussion
The literature on EHR implementation highlights the
importance of super users and indicates that their effect-
iveness in supporting the implementation process can
vary. We found that four key behaviors were employed
by super users on the unit with greater implementation
success. These were: proactivity, depth of explanation,
framing, and information-sharing. Furthermore, we found
that these behaviors were modified by different levels of
role engagement by the super users and varied as a function
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of how managers selected super users and shaped the
implementation climates in which super users operated.
Our findings advance implementation science, the sci-

entific study of influences on healthcare professional and
organizational behavior with respect to promoting the
systematic uptake of research findings into routine prac-
tice [45], by identifying the behaviors that super users
use to influence other healthcare professionals during
the implementation of EHRs. By identifying the behav-
ioral mechanisms of super users’ influence, we add to a
growing body of literature that highlights the significant
effect of social influence on individuals’ acceptance of
technology [46], but that had hitherto failed to elucidate
the specific processes by which individuals influence
other employees’ beliefs and behaviors [22]. This study
also contributes to a more nuanced understanding of
super users, whose role had previously only been dis-
cussed in a positive light, by highlighting that super
users behave in ways that can positively and negatively
affect implementation. In light of this finding, training
programs for super users should not only focus on in-
stilling positive behaviors, but train against negative
behaviors.
This work also highlights the importance of engaging

super users. Motivating employees to engage in their
work is a classic problem in organizations [47], particu-
larly for demanding roles like that of a super user, in
which individuals must simultaneously balance multiple
roles (e.g., end user of the EHR, trainer of the EHR),
multiple constituencies (e.g., peers, supervisors), and
multiple tasks (e.g., patient care, EHR technical support).
Although leveraging individuals who occupy such
“boundary spanning” roles may be critical to increasing
user engagement with health IT [48], our findings high-
light the need to engage the super users themselves,
given the potential for their behaviors to both help, and
hinder, implementation efforts.
Frontline managers can help foster super users’ en-

gagement using two strategies. First, in terms of the se-
lection process, managers should allow super users to
volunteer for the position since we find that the choice
to participate is a greater predictor of super users’ effect-
iveness than their technological savvy. This finding is
supported by prior research by Halbesleben et al. [17],
which found that super users’ previous experience with
the information system (i.e., technological savvy) was
not a significant predictor of employee attitudes about
the technology. Choice, on the other hand, is a well-
documented antecedent of engagement [49] and thus
should be promoted by involving potential super users
in the decision-making process about assuming this role.
Second, managers should create an implementation cli-
mate supportive of change in order to augment super
users’ positive impact. Past research has suggested that
managerial support for implementation of an innovation
is critical for implementation success [44], and we see
that in the case of EHR implementation as well.
Our findings should be interpreted in light of several

limitations. First, given the myriad factors that affect the
EHR implementation process, we acknowledge that our
focus on the role of super users is only one piece of a
very complex puzzle, and that enabling the super user
role may be a necessary – but certainly not sufficient –
condition for fostering implementation success. Future
research should assess the relative impact of super users
and how the various factors that affect EHR implemen-
tation interact. Second, although our comparative case
study allowed us to conduct an in-depth investigation of
how super users influence implementation success, our
focus on two units in the same hospital limits the
generalizability of the findings. Studying units within the
same hospital had the advantage of standardizing many
of the organizational factors that might affect implementa-
tion outcomes (e.g., organizational culture, senior manage-
ment support, training) [8]; the identified behaviors
may differ in effectiveness in other organizational con-
texts. Third, our examination of the relationship be-
tween clinicians’ IS proficiency at follow-up and the
clinical unit in which they worked was limited by a
small sample size (which prevented us from adjusting
for clinicians’ demographics due to limited power) and
the use of observational data (which undermined our abil-
ity to make causal claims about how super users foster
implementation success). Moreover, since our examin-
ation of super users’ behaviors was qualitative and not
quantitative in nature, we were unable to directly test the
relationship between super users’ behaviors and imple-
mentation outcomes. Future work could build on our
study by using randomized trials to test how super users’
selection and behaviors affect implementation outcomes.
Lastly, although the study was longitudinal, our nine
month data collection period was relatively brief. We
chose to focus on the early stage of implementation be-
cause it is when disruptions in processes and loss in prod-
uctivity compel users to look most to others for guidance
[50]. Our implementation outcome of interest, IS profi-
ciency, represents a first stage measure that is expected to
be salient in the early stages of a new behavior [46]. As
EHRs are continuously updated and optimized, however,
it will be important for future work to explore how super
users help foster sustained use of technology over time.

Conclusions
This study deepens our understanding of the role of
super users in EHR implementation by identifying the
specific behaviors that super users used to influence
their peers. The unit in which super users were more
engaged (i.e., were more proactive, provided more
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comprehensive explanations for their actions, used posi-
tive framing, and shared information more freely), expe-
rienced greater implementation success, as indicated by
clinicians’ IS proficiency. To promote super users’ en-
gagement with the role, our results suggest that frontline
managers should allow super users to volunteer for the
role and create an implementation climate supportive of
change.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
CTY conceived of the study design, collected and analyzed data, and drafted
the manuscript. EHB and IMN participated in the design of the study,
analyzed data, and critically revised the manuscript for important intellectual
content. All authors read and approved the final manuscript.

Acknowledgements
We would like to thank all of the hospital staff members who participated in
this research. We would also like to thank Sarah Pallas for her assistance in
analyzing the qualitative data. The study was funded by the Agency for
Healthcare Research and Quality [grant number: R36HS022201 (CTY); grant
number: T32HS017589 (EHB); and grant number: K01HS018987 (IMN)]. The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the funding agency.

Received: 5 December 2014 Accepted: 31 March 2015

References
1. Electronic Health Records. https://www.cms.gov/Medicare/E-Health/

EHealthRecords/index.html?redirect=/ehealthrecords/. Accessed 1
September 2014.

2. Miller RH, Sim I. Physicians’ use of electronic medical records: barriers and
solutions. Health Aff (Millwood). 2004;23:116–26.

3. Hillestad R, Bigelow J, Bower A, Girosi F, Meili R, Scoville R, et al. Can
electronic medical record systems transform health care? Potential health
benefits, savings, and costs. Health Aff (Millwood). 2005;24:1103–17.

4. Chaudhry B, Wang J, Wu S, Maglione M, Mojica W, Roth E, et al. Systematic
review: impact of health information technology on quality, efficiency, and
costs of medical care. Ann Intern Med. 2006;144:742–52.

5. Boonstra A, Broekhuis M. Barriers to the acceptance of electronic medical
records by physicians from systematic review to taxonomy and interventions.
BMC Health Serv Res. 2010;10:231.

6. Hersh W. Health care information technology: progress and barriers. JAMA.
2004;292:2273–4.

7. Harrison MI, Koppel R, Bar-Lev S. Unintended consequences of information
technologies in health care—an interactive sociotechnical analysis. J Am
Med Inform Assoc. 2007;14:542–9.

8. Øvretveit J, Scott T, Rundall TG, Shortell SM, Brommels M. Implementation
of electronic medical records in hospitals: two case studies. Health Policy.
2007;84:181–90.

9. Keshavjee K, Bosomworth J, Copen J, Lai J, Kucukyazici B, Lilani R, et al.. Best
practices in EMR implementation: a systematic review. AMIA Annu Symp
Proc. 2006;982.

10. Klein KJ, Sorra JS. The challenge of innovation implementation. Acad
Manage Rev. 1996;21:1055–80.

11. Whitten JL, Barlow VM, Bentley L. Systems analysis and design methods.
Boston: McGraw-Hill Professional; 1997.

12. Boffa D, Pawola L. Identification and conceptualization of nurse super users.
JHIM. 2005;20:60–8.

13. Hummel J, Evans P. EHR Implementation with minimal practice disruption
in primary care settings: the experience of the Washington & Idaho
Regional Extension Center. Qualis Health. 2012.

14. Simmons N. A super user group for your electronic health record! Comput
Inform Nurs. 2013;31:53–6.

15. McIntire S, Clark T. Essential steps in super user education for ambulatory
clinic nurses. Urol Nurs. 2009;29:337–43.
16. McAlearney AS, Robbins J, Kowalczyk N, Chisolm DJ, Song PH. The role of
cognitive and learning theories in supporting successful EHR system
implementation training: a qualitative study. Med Care Res Rev.
2012;69:294–315.

17. Halbesleben JR, Wakefield DS, Ward MM, Brokel J, Crandall D. The relationship
between super users’ attitudes and employee experiences with clinical
information systems. Med Care Res Rev. 2009;66:82–96.

18. Marsden PV, Friedkin NE. Network studies of social influence. Sociol Method
Res. 1993;22:127–51.

19. Salancik GR, Pfeffer J. A social information processing approach to job
attitudes and task design. Admin Sci Quart. 1978;23:224–53.

20. Bandura A. Social foundations of thought and action. Englewood Cliffs,
NJ: Prentice Hall; 1986.

21. Rice RE, Aydin C. Attitudes toward new organizational technology: network
proximity as a mechanism for social information processing. Admin Sci
Quart. 1991;36(2):219–44.

22. Gallivan MJ, Spitler VK, Koufaris M. Does information technology training
really matter? A social information processing analysis of coworkers’
influence on IT usage in the workplace. J Manage Inform Syst. 2003;22:153–92.

23. Lave J, Wenger E. Situated learning: legitimate peripheral participation.
Cambridge: Cambrdige University Press; 1991.

24. Wagner EL, Piccoli G. Moving beyond user participation to achieve
successful IS design. Commun ACM. 2007;50:51–5.

25. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods
designs—principles and practices. Health Serv Res. 2013;48:2134–56.

26. Bradley EH, Nembhard IM, Yuan CT, Stern AF, Curtis JP, Nallamothu BK, et al.
What is the experience of national quality campaigns? Views from the field.
Health Serv Res. 2010;45:1651–69.

27. Curry LA, Nembhard IM, Bradley EH. Qualitative and mixed methods
provide unique contributions to outcomes research. Circulation.
2009;119:1442–52.

28. Edmondson AC, McManus SE. Methodological fit in management field
research. Acad Manage Rev. 2007;32:1246–64.

29. Creswell JW, Piano Clark VL. Designing and conducting mixed methods
research. Thousand Oaks, CA: Sage Publications; 2007.

30. Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for health services
research: developing taxonomy, themes, and theory. Health Serv Res.
2007;42:1758–72.

31. Fetterman DM. Ethnography. In: Bickman L, Rog DG, editors. Handbook of
applied social research methods. Thousand Oaks, CA: Sage; 1998. p. 473–504.

32. Glaser BG, Strauss AL. The discovery of grounded theory: strategies for
qualitative research. Rutgers, NJ: Transaction Publishers; 2009.

33. Patton MQ. Qualitative research and evaluation methods. 3rd ed. Thousand
Oaks, CA: Sage Publications; 2002.

34. Miles MB, Huberman AM. Qualitative data analysis: an expanded sourcebook.
Thousand Oaks, CA: Sage; 1994.

35. Devers KJ. How will we know “good” qualitative research when we see it?
Beginning the dialogue in health services research. Health Serv Res.
1999;34:1153.

36. O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for
reporting qualitative research: a synthesis of recommendations. Acad Med.
2014;89:1245–51.

37. Kane GC, Borgatti SP. Centrality-IS proficiency alignment and workgroup
performance. MIS Quart. 2011;35:1063–78.

38. Davis FD. Perceived usefulness, perceived ease of use, and user acceptance
of information technology. MIS Quart. 1989;13(3):319–40.

39. Marcolin BL, Compeau DR, Munro MC, Huff SL. Assessing user competence:
conceptualization and measurement. Inform Syst. 2000;11:37–60.

40. Yoon Y, Guimaraes T, O’Neal Q. Exploring the factors associated with expert
systems success. MIS Quart. 1995;19(1):83–106.

41. Nunnally J. Psychometric theory. 2nd ed. New York: McGraw-Hill; 1978.
42. Gioia DA. The thinking organization. San Francisco: Jossey-Bass; 1986.
43. Schaufeli WB, Bakker AB. Job demands, job resources, and their relationship

with burnout and engagement: a multi‐sample study. J Organ Behav.
2004;25:293–315.

44. Klein KJ, Conn AB, Sorra JS. Implementing computerized technology: an
organizational analysis. J Appl Psychol. 2001;86:811.

45. Eccles MP, Mittman BS. Welcome to implementation science. Implement
Sci. 2006;1:1–3.

46. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information
technology: toward a unified view. MIS Quart. 2003;27(3):425–78.

https://www.cms.gov/Medicare/E-Health/EHealthRecords/index.html?redirect=/ehealthrecords/
https://www.cms.gov/Medicare/E-Health/EHealthRecords/index.html?redirect=/ehealthrecords/


Yuan et al. BMC Medical Informatics and Decision Making  (2015) 15:26 Page 10 of 10
47. Rothbard NP. Enriching or depleting? The dynamics of engagement in work
and family roles. Admin Sci Quart. 2001;46:655–84.

48. Cresswell K, Morrison Z, Crowe S, Robertson A, Sheikh A. Anything but
engaged: user involvement in the context of a national electronic health
record implementation. Inform Prim Care. 2011;19:191–206.

49. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psychol.
2001;52:397–422.

50. Sykes TA, Venkatesh V, Rai A. Explaining physicians’ use of EMR systems and
performance in the shakedown phase. J Am Med Inform Assn. 2011;18:125–30.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and sample
	Qualitative arm
	Data collection
	Data analysis

	Quantitative arm
	Data collection
	Data analysis


	Results
	EHR implementation context in which super users operated
	Super user behaviors that support implementation – shared across units
	Super user behaviors that undermined implementation – shared across units
	Super user behaviors that differed between units
	Proactivity
	Depth of explanation
	Framing
	Information-sharing

	Super user role engagement
	Effect of unit–super user differences on implementation

	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

