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ABSTRACT
PURPOSE Pre-visit planning (PVP) is believed to improve effectiveness, efficiency, 
and experience of care, yet numerous implementation barriers exist. There are 
opportunities for technology-enabled and artificial intelligence (AI) support to 
augment existing human-driven PVP processes—from appointment reminders 
and pre-visit questionnaires to pre-visit order sets and care gap closures. This 
study aimed to explore the current state of PVP, barriers to implementation, evi-
dence of impact, and potential use of non-AI and AI tools to support PVP.

METHODS We used an environmental scan approach involving: (1) literature 
review; (2) key informant interviews with PVP experts in ambulatory care; and (3) 
a search of the public domain for technology-enabled and AI solutions that sup-
port PVP. We then synthesized the findings using a qualitative matrix analysis.

RESULTS We found 26 unique PVP implementations in the literature and con-
ducted 16 key informant interviews. Demonstration of impact is typically limited 
to process outcomes, with improved patient outcomes remaining elusive. Our key 
informants reported that many PVP barriers are human effort–related and see 
potential for non-AI and AI technologies to support certain aspects of PVP. We 
identified 8 examples of commercially available technology-enabled tools that 
support PVP, some with AI capabilities; however, few of these have been inde-
pendently evaluated.

CONCLUSIONS As health systems transition toward value-based payment models in 
a world where the coronavirus disease 2019 pandemic has shifted patient care into 
the virtual space, PVP activities—driven by humans and supported by technology—
may become more important and powerful and should be rigorously evaluated.

Ann Fam Med 2021;19:419-426. https://doi.org/10.1370/afm.2716.

INTRODUCTION

Similar to pre-flight checklists for pilots, experts widely recommend 
pre-visit planning (PVP) before patient encounters to enhance the 
quality, efficiency, and experience of care.1,2 Pre-visit planning  can 

help optimize care for not-at-goal patients,3 improve interdisciplinary 
teamwork,4 and reduce no-shows.5 The American Medical Association 
(AMA) has established 10 steps for PVP before and between visits.2 In 
practice, clinicians may implement 1 or more steps and there is no direct 
evidence to distinguish between different methods. Pre-visit planning 
depends on human labor and many clinicians perceive it as costly or diffi-
cult to implement, resulting in patchy adoption of PVP recommendations.

Advances in technology-enabled and artificial intelligence (AI) tools 
may help drive the implementation of PVP.6,7 AI is defined broadly here as 
any information technology designed to mimic human cognitive function. 
Much PVP consists of well-defined data elements assembled on routine 
time schedules and highly structured communications between clinicians 
and patients—activities that are well within bounds for modern electronic 
health records and AI.
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While appeal of AI has spawned numerous quality 
improvement projects, often their development takes 
place in the absence of rigorous needs assessments, 
which may yield AI solutions in search of a problem.8 
A scoping review found relatively few new AI tools 
have undergone evaluations in real-world settings.9 
Ignoring the complexity of health systems may not 
only delay realization of AI’s potential in health care 
but also misdirect investment.8

We sought to conduct just such a needs assess-
ment for PVP. Using qualitative methods, we aimed to 
explore the current state of PVP, barriers to implemen-
tation, evidence of benefits, and the use of non-AI and 
AI technologies to support PVP.

METHODS
This study received approval from the Stanford Institu-
tional Review Board, eProtocol#51514.

Design
We used an environmental scan approach to assess the 
state of practice of PVP and explore the use of non-AI 
and AI technologies to support PVP. Environmental 
scanning has been applied in primary care research, 
but originates from a business context in which data 
from a range of sources and methods, formal and infor-
mal, is gathered to inform strategic planning and deci-
sion making.10 Best practices for environmental scan 
methods in health services delivery are still emerging.11 

Our process followed steps similar to those in 
public health and health services research reported 
elsewhere,12 and included: (1) selecting a team with 
content, skills, and subject interest; (2) defining the 
scope of the scan and key questions; (3) literature 
review; (4) key informant interviews; (5) search of AI 
and other technology-enabled tools; and (6) synthesis 
of findings from the literature and key informant inter-
views around our key questions.

The scan approach sought to address the following 
questions: (1) What is the state of the field for PVP? 
(2) What are potential solutions for PVP? and (3) Can 
non-AI and AI technologies be used to support PVP?

Literature Review
We defined PVP using the AMA’s 10 steps as best 
practice as they have credibility for our intended audi-
ence of primary care clinicians and provided clear 
practice descriptions that we used to define selection 
criteria for the literature review.2 First, we carried out 
a literature review to explore the ways in which PVP 
has been implemented and its impact. Search terms 
included: pre-visit/previsit planning, visit preparations, 
visit plan/planner/planning, care gap, reminder, huddle, 

and handoff. PubMed and the National Library of 
Medicine databases were searched. Titles and abstracts 
were screened by 1 reviewer (C.P.). Full articles were 
reviewed for inclusion by 3 authors. When there was 
disagreement, articles were discussed by the group. 

Articles were included if they described steps to 
achieve PVP—that is, an intentionally prepared office 
visit. Reference lists of included articles were reviewed 
for additional articles. Articles were imported into 
NVivo 12 Pro (QSR International) and coded by 2 
authors (L.M.H., C.P.) for PVP steps, implementation 
issues, study design characteristics, and outcomes. 
Coded data was then displayed in a matrix such that 
each article comprised a row, themes were in  columns, 
and coded data was presented in each cell.13

Interviews
We sought primary care experts and PVP implement-
ers to explore PVP and the potential for AI solutions. 
We carried out semistructured key informant inter-
views using a snowball sampling strategy in order to 
identify informants with deep knowledge.14 Initial 
informants were identified by 1 author (S.L.) and sent 
an e-mail request for an interview. Key informants 
were then asked to identify additional informants 
and send an e-mail to connect the informant with the 
researcher. Additionally, we invited corresponding 
authors from primary care–focused articles included in 
our review that had been published within the past 5 
years to participate in an interview by e-mail. 

Interview questions were developed following the 
literature review and loosely based on design-thinking 
concepts. They covered: what pre-visit planning means 
to you, perception of the current state of evidence and 
important outcomes, implementation drivers and barri-
ers, and potential use of technology and AI. Interviews 
were conducted by telephone by a trained qualita-
tive health services researcher (L.M.H.), recorded 
with permission, and transcribed for analysis. Inter-
views were coded using a priori codes from our focal 
questions and topic guide, while also searching for 
emergent themes. L.M.H. coded all interviews; C.P. 
second-coded a subset of 3 interviews to ensure align-
ment of coding and interpretation of themes. Coded 
interviews were then displayed in a matrix as described 
above for articles.

Search of AI and Other Tools to Support PVP
We had previously performed an environmental scan, 
through the lens of primary care physicians, of the 
ways AI will impact primary care.6 With those find-
ings as a starting point, we used a snowball strategy 
to search the public domain for technology-enabled 
and AI solutions that support PVP using terms similar 
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to our literature search, plus the 
following terms: artificial intelli-
gence, AI, machine learning, ML. 
To limit the scope of our search, 
we chose to exclude most popula-
tion health management compa-
nies whose primary product was 
human-powered services enabled 
by data analytics, rather than the 
technology platform itself.

Synthesis
Findings from the matrix analy-
sis for the literature review and 
interviews were grouped together 
based on the focal question 
addressed. Areas of comple-
mentarity and divergence in 
findings between methods were 
described. We also considered 
how technology-enabled and AI 
tools found in our search aligned 
with findings emerging from these methods.

RESULTS
We carried out the literature search in June 2019 and 
included 29 articles representing 26 unique implemen-
tations of PVP (Figure 1). We carried out interviews 
with 16 key informants from 13 unique organiza-
tions; 12 informants resulted from using the snowball 
approach on S.L.’s peer network (12 of 17 approached) 
and 4 informants identified from articles included in 
the literature review responded to a request for inter-
view (4 of 12 approached) (Table 1). At the time of 
interview, 9 (56%) informants occupied senior roles 
(eg, director, president, vice-president, chief) in their 
organizations. An additional 3 (19%) informants had 
previously held senior roles. Interviews took place 
from August 2019 through February 2020 and lasted 
on average 37 minutes (range 23-54 minutes).

State of the Field for PVP
We sought to understand how PVP is defined, how 
common it is, and assess evidence of benefit or impact 
on outcomes (Table 2). Pre-visit planning was defined 
broadly, both by key informants and in the literature, 
and commonly framed around a goal of enhancing 
the efficiency of a clinical encounter. While typi-
cally focused on preparation for a clinic visit, it was 
recognized that patients have health care needs out-
side of visits, such as prescription filling or tests, and 
that preparation may be necessary across the care 
continuum:

“Pre-visit planning to me is really preparing to maximize the 
physical encounter or really wherever the patient is in that 
spectrum of care.” (Key informant 14)

Similarly, in the literature, most studies of PVP 
focused on activities in the period between visits, par-
ticularly on identifying care gaps, such as screening 
and vaccinations. Though many articles described pro-
cesses sufficiently to ascertain their PVP process, oth-
ers used the term pre-visit planning to indicate merely 
1 step of pre-visit planning (eg, pre-visit questionnaires).

Table 1. Key Informant Characteristics (N = 16)

Characteristic No. (%)

Professional group

Physician 12 (75.0)

Medical assistant 2 (12.5)

Nurse 1 (6.3)

Researcher 1 (6.3)

Clinical experience, y (1 missing)

<5 1 (6.3)

5-10 3 (18.8)

11-20 3 (18.8)

21-30 2 (12.5)

>30 6 (37.5)

Sex, female 12 (75.0)

United States region

Midwest 6 (37.5)

West 6 (37.5)

Northeast 3 (18.7)

Southeast 1 (6.3)

Figure 1. Flowchart of literature search.

NLM = National Library of Medicine; PVP = pre-visit planning. 

1,690 Records identi� ed through 
PubMed and NLM search

567 Duplicates removed

29 Articles included, representing 
26 unique PVP implementations

37 Full text articles 
retrieved and reviewed

13 Articles excluded (non-
comprehensive or unclear 
implementation of PVP)

1,123 Title and 
abstracts screened

1,086 Articles excluded 
(not about PVP)

24 Articles from 
search included

5 Articles identi� ed by 
search of references or 

from contacts
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While the AMA’s guidelines might be considered 
a gold standard, no studies described implementation 
of all 10 practices. Instead, studies described different 
models of PVP, often implemented within a quality 
improvement framework and alongside other workflow 
or clinic process improvements tailored to local needs. 
This makes identifying a particularly effective model 
of PVP or which aspects of the process are most effec-
tive unlikely.

The perceived benefits of PVP for patients and 
clinicians aligned closely to the outcomes that infor-
mants expected to see from an effective PVP process; 
Table 2 describes the most important outcomes. Most 
outcomes were process related, such as quality metrics 
for screening or vaccination rates,5,15-24 time spent on 
various activities,25-28 or patient turnaround times.29 
Patient outcomes such as A1C values, pain scores, symp-
tom remission, or satisfaction with care have also been 
studied, and though satisfaction seems more likely to 
be improved from PVP, changes in clinical outcomes 
are less common. Identifying significant improvements 

for physicians has been difficult to demonstrate 
because the low number of clinicians per practice is 
typically too small to demonstrate effectiveness.

Potential Solutions for PVP
In considering solutions for PVP, we identified the key 
features of PVP and evaluated how they have been 
implemented. Key informants consistently described 
PVP as identifying care gaps, such as vaccines needed, 
routine screening or laboratory tests, or managing med-
ications (eg, opioids). Some also described a cycle of 
work in support of establishing and maintaining a trust-
ing relationship with a patient so that efficient, effective 
care could be delivered in a continuous process.

In alignment with informant descriptions, most 
implementations of PVP in the literature (21 of 26 
articles) focused on bridging care gaps (Supplemental 
Table 1, available at https://www.Ann Fam Med.org/
lookup/suppl/doi:10.1370/afm.2716/-/DC1). Pre-visit 
planning strategies most often took place between, 
rather than immediately before, appointments, and 

Table 2. Definitions, Benefits, and Outcomes of PVP Described by Key Informants

Thematic Category Description Example Quote

PVP as defined by 
clinicians

• Being prepared or organized for a patient’s visit typically 
by reviewing charts for scheduled patients in advance

• Anticipating the patient’s needs

• Prioritizing the patient’s needs during a visit

“Getting ready to see each patient in a way that you 
can use the time most effectively. So having some 
time to flip through the chart and figure out their 
last visit, what they were worried about, think about 
what they might need this visit. Looking at what 
healthcare maintenance might be due, what vaccines 
might be due. So you can get ready to be there and 
not having to completely spend your entire time 
flipping through the records.” (Key informant 03)

Benefits of PVP as per-
ceived by clinicians

Perceived benefits for patients:
• Perception that patients have a more comprehensive 

and meaningful visit

• Patient priorities for the visit are met

Perceived benefits for clinicians:
• Perception by clinicians that they provide better care 

and know their patients better

• Fewer surprises during a clinical encounter

• Less follow up work at the end of the day

“For us, the physicians, professionally, it was really a 
matter of doing the kind of work that we want to 
do. You know, a lot of this chasing down of these 
quality goals that are top of mind of the administra-
tors isn’t often the way we’d love to spend our time 
with patients. A lot of that documentation is tedious 
and time consuming and it just feels bad, to do the 
wrong kind of work. So a big thing is to try to make 
sure that we are each spending as much time as we 
can doing what we are uniquely trained to do.” (Key 
informant 11)

Important outcomes 
to demonstrate 
with PVP

Patient outcomes
• Improved communication with clinicians; patients feel 

engaged in their care and talk about what’s important 
to them

• Patient’s short-, medium-, and long-term goals are met

Clinician outcomes
• Less work for clinicians and staff such as less time is 

spent charting or fielding calls because more things 
have been dealt with during the visit

• Increased joy of practice and reduced physician burnout

Process outcomes
• Time savings in visit

• Better quality metrics due to closing care gaps, eg, 
higher vaccination rates

• Work distributed effectively among the team, eg, more 
covered by the MA during the rooming process

“And we see that physicians who don’t do pre-visit 
planning are taking a lot of work home. They’re 
frustrated and they’re burning out. And we know 
that over 50% of physicians in this country are 
experiencing some symptom of burnout. A burnt-
out physician is more likely to make a medication 
error, have patients who are dissatisfied with their 
experience and their outcomes are worse.” (Key 
informant 07)

 MA = medical assistant; PVP = pre-visit planning.
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included reviewing charts, identifying and planning for 
care gaps, and reaching out to patients before a visit 
with a survey. Less common were activities on the day 
of an appointment, though key informants indicated 
that they thought huddling was likely more common 
than reported in studies, suggesting that some PVP 
practices may be routine and not described as part 
of an innovative practice change. Pre-visit planning 
practices identified in the literature mostly encom-
passed 2-316,18-22,24,25,28-33 of the AMA’s 10 steps while 
5 studies reported just 1 activity (though these were 
substantive efforts to prepare the patient for a produc-
tive visit),15,26,34-37 and 9 studies reported 4 or more 
steps,5,17,23,27,38,39-42 with 8 being the most steps reported 
in 1 article.5 Pre-visit planning seems to be used primar-
ily to ensure that health maintenance is up to date, cur-
rent laboratory data are available, and patients have set 
priorities for their visit.

Both the literature and the interviews revealed a 
focus on a high-risk group (eg, patients with diabe-
tes or those taking opioids),5,23,28,30,33-36 and/or qual-
ity metrics (eg, pneumococcal vaccination rates) as 
common strategies for implementing PVP.5,15-24 Most 
efforts with an evaluative element (14 of 24) described 
in the literature were implemented within a process 
improvement setting and utilized quality improvement, 
plan-do-study-act, or Lean methods. Such approaches 
seemed to be a facilitating factor for implementation 
as multiple improvement cycles were often utilized to 
develop a sustainable workflow.

Pre-visit planning was typically 1 part of an overall 
process improvement effort or larger complex interven-
tion to improve clinic efficiency or physician satisfac-
tion. In both the literature and interviews, PVP was 
described as a team process, typically having an MA 
or nurse review the chart, identify care gaps, and cre-
ate orders to be signed by the physician. While there 
may have been some automation, such as an automatic 
request sent to patients to complete a questionnaire in 
a patient portal,16,34-36,40 PVP fundamentally involved 
human labor. Thus, often-described barriers to imple-
menting PVP in both the interviews and literature 
included: lack of time in a busy environment, staff 
turnover or lack of staff to support physicians, need to 
educate patients and clinicians on the benefits of PVP, 
and difficulty changing established clinic workflows.

“It’s just battling inertia. It’s just easier to go through your 
day the way you’ve always gone through your day.” (Key 
informant 09)

Technology or AI to Support PVP
Key informants were asked whether they believed 
there was potential for technology or AI to support 

PVP. All participants perceived opportunity for 
aspects of PVP to be automated, such as querying the 
chart to identify care gaps. Most participants were 
interested in any solution which would help them save 
time in the clinic and enhance patient care. Several 
informants described various ways that technology 
already supported their work: higher-tech solutions 
such as a chat bot to check symptoms, lower-tech 
solutions like electronic sticky notes in the electronic 
health record, and best practice alerts to indicate 
overdue health maintenance. Similar examples of 
technology-enabled solutions were also described 
in the literature including: an algorithm that runs in 
the electronic health record and pulls quality deficits 
or produces a care gap summary,24,28,31 automatically 
sending questionnaires to patients via a patient por-
tal,16,32,34-36,40 and automated systems to notify physi-
cians of required actions.25,31

Our search of existing technology-enabled solu-
tions identified several tools currently available (Table 
3). These tools support components of PVP that are 
most amenable to automation, including identification 
of care gaps, appointment reminders, and pre-appoint-
ment questionnaires. Some tools leverage machine 
learning techniques (defined as the use of computer 
algorithms that improve automatically through experi-
ence) in their platforms, while others use traditional 
non-AI approaches. Some support multiple PVP activ-
ities, while others focus on just one. Few of these tools 
have been independently evaluated in the literature.

Informants expressed both hope and skepticism that 
AI solutions would emerge in a way that would support 
PVP. Some informants described AI as becoming the 
norm in many fields such as marketing and retail, and 
that such applications in health care were inevitable, 
and may even be expected. This was balanced against 
the acknowledgment that workflow change is difficult, 
especially since physicians have personal preferences, 
and a sense that AI solutions have been anticipated 
for years without materializing. One informant com-
mented that any developments needed to be equitable, 
without simply shifting the burden of work from the 
health care system to the patient:

“I am very cautious about asymmetric use of technology in 
a way that saves one entity’s time at the expense of other 
humans. If an AI-generated conversation took me a lot of 
time and yet didn’t actually advance my care in any sig-
nificant way, then that would feel burdensome to me as the 
patient.” (Key informant 02)

DISCUSSION
Pre-visit planning is equated with providing the effi-
cient, high quality care to which physicians aspire. 
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Many different methods and approaches have been 
studied, but demonstration of impact is typically lim-
ited to process outcomes, with improved patient out-
comes remaining elusive. While the AMA’s 10 steps 
for PVP may constitute a gold standard, no examples 
of perfect PVP implementation were identified. 
Instead, PVP tends to evolve to meet context-specific 
needs and resource constraints through process 
improvement methods. There are multiple barriers 
to achieving an efficient workflow for PVP, many of 
which are human effort–related, such as staff short-
ages or time constraints. This is where the potential 
of technology or AI solutions may improve the care 
process.

Interactions between health care clinicians and 
patients are relatively brief and episodic. Most time 
spent managing health is between visits. Pre-visit plan-
ning increases the chance that a patient visit will run 
more smoothly, take less time, and result in a higher 
quality and more satisfying experience for both the 
patient and the clinician. Artificial intelligence can 
automate many PVP activities, from appointment 
reminders and pre-visit questionnaires to pre-visit 
order sets and care gap closures. As health systems 
transition toward value-based payment models in a 
world where the coronavirus disease 2019 pandemic 
has shifted patient care into the virtual space, these 
inter-visit care activities—driven by humans and aug-
mentable with AI—will become even more important, 
and potentially more powerful.45

While there is an emergence of technology-enabled 
and AI solutions to support certain components of 
PVP, few of these tools have been independently 
evaluated in the literature. By exploring the current 
state of PVP, identifying barriers to implementation 
and areas for potential automation, we found that there 
are clear opportunities for technology and AI to aug-
ment human-driven processes for PVP. Until the move-
ment toward value-based care is more advanced, the 
lack of reimbursement for PVP will continue to be a 
key barrier. Human and technical challenges exist: for 
patients, convenience, privacy, and data security are 
chief concerns; for clinicians, electronic health record 
interoperability and workflow integration are para-
mount.45 Above all, these technology-enabled or AI 
innovations should be rigorously evaluated to ensure 
that they are always supporting—not subverting—the 
patient-physician relationship,6 which was highly val-
ued by all informants.

Limitations
We included studies of PVP from primary and specialty 
care in our literature review as key informants indicated 
that there were likely generalizable lessons across fields, 
although important differences, such as reimbursement, 
may make certain models of PVP more or less practical 
in primary care. The snowball sampling strategy for 
key informants may have limited our sample to peers 
with similar approaches to practice, and thus reinforced 
common themes; we attempted to mitigate this by 

Table 3. Examples of Commercially Available Technology-Enabled Solutions for PVP

Name of Product 
or Companya

Component(s) of 
PVPb Supportedc

Use of Machine 
Learningd References in Peer-Reviewed Literature

IBM Phytel 1 2 3 4 5 6 7 8 9 10 Yes None identified

Notable 1 2 3 4 5 6 7 8 9 10 Yes None identified

Olive 1 2 3 4 5 6 7 8 9 10 Yes None identified

Allevia 1 2 3 4 5 6 7 8 9 10 Yes None identified

Luma Health 1 2 3 4 5 6 7 8 9 10 Yes None identified

Lightbeam 1 2 3 4 5 6 7 8 9 10 Yes None identified

Epic Healthy Planet 1 2 3 4 5 6 7 8 9 10 No Used to develop a registry of patients eligible for chronic care 
management and reimbursement for pharmacist services.43

CHADIS 1 2 3 4 5 6 7 8 9 10 No CHADIS utilizes validated screening instruments; evidence of benefit 
for screening; CHADIS system not systematically evaluated.35,44

PVP = pre-visit planning.

a We chose to exclude most population health management companies whose primary product was human-powered services enabled by data analytics, rather than the 
technology platform itself.
b American Medical Association categories of 10 steps for pre-visit planning: (1) reappoint the patient, (2) visit planner, (3) laboratory tests, (4) visit preparations, (5) 
care gap checklist, (6) appointment reminder, (7) pre-visit telephone call/e-mail, (8) huddle, (9) questionnaire, (10) handoff.
c Product may also support other care processes in addition to PVP.
d Machine learning: the use of computer algorithms that improve automatically through experience.
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interviewing authors of recent works identified in our 
literature search. Recruitment for interviews stopped 
when no further informants were forthcoming; we 
therefore limited our findings to areas where we per-
ceived data saturation and have not presented data on 
emergent areas that were out of scope of our environ-
mental scan and would benefit from further data collec-
tion, eg, PVP implementation strategies.

CONCLUSION
Pre-visit planning is an essential element of popula-
tion health management, with great potential to 
improve effectiveness, efficiency, and experience of 
care, yet there are numerous implementation barriers, 
many of which are human effort–related. There exist 
technology-enabled and AI tools for augmenting cur-
rent human-driven PVP processes that hold promise 
of improving the delivery of primary care and they 
should be rigorously evaluated.

To read or post commentaries in response to this article, go to 
https://www.Ann Fam Med.org/content/19/5/419/tab-e-letters.

Key words: ambulatory care; artificial intelligence; qualitative methods
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