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Abstract

Background: Registered dietitian nutritionists (RDNs) use clinical practice

guidelines (CPGs) to inform evidence‐based practice. Despite the availability

of CPGs, guidelines are not always translated into practice. This challenge is

central to implementation science (IS), which seeks to understand how evi-

dence can be adopted and sustained.

Methods: The Gestational Diabetes Mellitus (GDM) Registry Study was a

multiphase, multisite hybrid implementation study that explored guideline

implementation using quality improvement (QI) methods grounded in the

Model of Improvement and guided by Plan–Do–Study–Act (PDSA) cycles.

Following a baseline period, RDNs completed training, conducted a gap

analysis, and identified 2 CPG implementation aims. Sites completed iterative

PDSA cycles. Deidentified nutrition care data were entered into the GDM

Study Registry and manually audited to evaluate process outcomes. RDNs

participated in a closing interview. Qualitative data were analyzed using a

constructivist approach and reflexive thematic analysis, supported by artificial

intelligence (AI)–assisted qualitative software.

Results: Six themes were identified, highlighting the value of assessing cur-

rent practices and the flexibility of PDSA as an implementation strategy.

Themes were mapped against the Normalization Process Theory and Con-

solidated Framework for Implementation Research and showed alignment

between PDSA and implementation principles. The registry audit demon-

strated improved process measures. The median normalization score across

RDNs (9.00) and sites (9.42) was high, suggesting normalization.
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and Dietetics. The Academy of Nutrition
and Dietetics and the Commission on
Dietetic Registration provided financial
and material support for the development
of the Academy of Nutrition and Dietetics
Health Informatics Infrastructure
(ANDHII) and Nutrition Care Process
Terminology (NCPT).

Conclusion: PDSA facilitated the work of normalization and enabled practice

changes. This study contributes to IS by demonstrating how QI strategies, such

as PDSA can help RDNs translate evidence into everyday nutrition care.
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INTRODUCTION

Evidence‐based practice (EBP) is fundamental to opti-
mizing patient‐centered, science‐based nutrition care,
enhancing credibility, fostering standardization, and
improving quality and effectiveness.1 Clinical practice
guidelines (CPGs) are systematically developed to trans-
late research into standardized recommendations, pro-
viding an EBP foundation for practitioners.2 Evidence‐
based nutrition practice guidelines (EBNPGs) are unique
CPGs, as they incorporate the Nutrition Care Process
(NCP) to improve patient outcomes.3,4 Although CPGs
can serve as a bridge between research and real‐world
application, dissemination alone does not lead to suc-
cessful implementation or improved patient outcomes.5

The “know‐do” gap, in which research fails to translate
into practice, remains a significant challenge in nutrition
care.6 Translating CPGs from knowledge to action is
complex, multifactorial7 and influenced by barriers,
including environmental context, lack of systems—
processes and resources, resistance to change, inadequate
training, skills, knowledge, and guideline utility.8–10

Research underscores that improving CPG uptake
depends on context, specifically understanding where
and how evidence is put into practice.11 There is a need
to expand implementation science (IS) in nutrition,12,13

as IS aims to improve the uptake of EBP into routine care
by closing the gap14 between what is known and what is
practiced.15 Successful guideline implementation
requires multilevel strategies16 tailored to local needs,
including the use of performance gap assessments, edu-
cation, clinical decision support, point‐of‐care alerts, and
feedback‐audit mechanisms.8 Leadership, organizational
support, capacity building, and stakeholder engagement
are needed to create a culture of quality that celebrates
EBP and adherence to CPGs.6,8,9

Given the importance of context in IS, there have
been calls to integrate quality improvement (QI) and IS
efforts within healthcare.17–19 Although QI and IS are
distinct, they have similar goals.17 QI methodology offers
a structured and systematic framework to implement
practice changes at the local level.20,21 Common QI

models include the Model for Improvement, Lean, and
Six Sigma. The Model for Improvement is a structured
approach to continuous QI that is guided by defining
aims, outcomes, and change strategies, which are tested
using Plan–Do–Study–Act cycles (PDSA).22 PDSA offers
an iterative approach to testing changes and enabling
small‐scale improvements over time.22,23 PDSA can be
used with other QI models, such as Lean and Six Sigma,
which respectively focus on reducing waste and mini-
mizing variation within processes.24

This report presents the methodology and insights
from the “GDM Registry Study,”25 which was grounded
by the Model for Improvement and used the PDSA
method as an implementation strategy to drive small‐
scale changes in the uptake of CPGs for gestational dia-
betes mellitus (GDM) among registered dietitian nutri-
tionists (RDNs). Although PDSA is widely used to
improve quality, there are gaps in its application,24

including the use of PDSA for implementing CPGs. A
strength of PDSA is the ability to address context in each
step of the cycle.26 Therefore, using QI methods, such as
PDSA, within implementation efforts has the potential to
promote contextually relevant and sustainable changes to
support guideline uptake and adherence. The aim of this
study was to report the use of PDSA cycles as a pragmatic
approach to support RDN‐led implementation of GDM
guidelines in a variety of clinical settings.

METHODS

Study design

The hybrid implementation study was approved by the
Institutional Review Board (IRB) of Bowling Green State
University (Approval No. 1626498). External clinical sites
in the United States were recruited and sites had the
opportunity to cede IRB review to Bowling Green State
University's IRB or obtain local IRB approval. The re-
porting of qualitative data in this report was guided by
the Standards for Reporting Qualitative Research (SRQR)
to ensure transparency.27
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The GDM Registry Study included four phases, with
the baseline period serving as the control (Figure 1). The
project spanned 3 years, starting with methodology
development in July 2020 and data collection ending in
February 2023. The guideline implementation interven-
tion was delivered to external clinical sites where RDNs
provided medical nutrition therapy (MNT) for GDM pa-
tients. The implementation strategy consisted of RDN
training and a structured QI phase, in which RDNs used
the PDSA framework to apply change strategies for the
uptake of CPGs for GDM. A deidentified data registry
was used by RDNs to document nutrition care indicators
for eligible patient encounters over the course of the
study.

Participants

The study included two participant groups: (1) RDNs at
participating clinical sites and (2) patients with GDM. All
participants consented only after procedures were ex-
plained and questions were answered. Dietitians com-
pleted an electronic written consent. The IRB approved a
waiver of written consent for patients; a verbal consent
process was used as written consent would have been the
only information available to the researchers linking a
patient to the study.

Dietitians had to be working in a clinical setting
providing MNT for GDM with sites having a minimum
volume of 10 GDM encounters per month. Verification of
RDN registration status with the Commission on Dietetic

Registration (CDR) was required. Licensure was con-
firmed for RDNs practicing in states with licensure
requirements. Credentials were verified using free,
online, and publicly accessible search queries from CDR
and state licensure boards. Multiple RDNs could partic-
ipate from the same site. Participation also required a
clinical site agreement to be on file. Dietitians were ex-
cluded if credentialing information was not provided, if
credentials could not be verified, or if a clinical site
agreement was not in place.

Patient eligibility consisted of current diagnosis of
GDM defined by International Classification of Diseases
(ICD‐10) code on the referral for initial MNT assessment,
age >18 years, and residence in the United States.
Patients who had already received MNT for GDM during
the current pregnancy but were not enrolled at their
initial assessment were not eligible. Patient participation
continued through 12 weeks postpartum.

Recruitment

Dietitians‐sites

Sites and RDNs were recruited through various Acad-
emy of Nutrition and Dietetics (Academy) outreach
channels, including email, professional listservs, and
social media posts. Virtual information sessions, each
lasting 30 min, were conducted and RDNs and/or sites
were invited to register. A total of 14 sites initially re-
gistered, seven sites completed the onboarding process,

FIGURE 1 Overview of study phases and activities for dietitians in the GDM Registry Study.
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and five sites completed all study activities (Figure 2).
After site onboarding, RDNs were invited and com-
pleted the electronic consent. Two sites withdrew: one
after enrolling a single patient, citing personal reasons,
and the other prior to recruitment because of decreased
patient volume, which made study targets unachievable.
As a result of employee turnover (unrelated to the
study), two RDNs were withdrawn and two new RDNs
were onboarded.

Dietitians could earn up to 9.5 h of continuing pro-
fessional education (CPE) units for completing study
training. Clinical sites were eligible to receive a financial
incentive for meeting study milestones, either as elec-
tronic Amazon gift cards (up to five–$100 gift cards)
distributed throughout the study or as a one‐time pay-
ment of up to $500 at the study's conclusion. Financial
incentive was delivered to the site's financial designee,
and it was the site's discretion to determine how the
incentive would be used locally.

Patients

A convenience sampling approach was used and RDNs
invited eligible patients during their initial MNT en-
counter for GDM. Patients received a study letter, infor-
mation sheet, registry privacy details, and were given
time to review materials and ask questions. Verbal con-
sent was obtained using a standardized process and
documented in the medical record. Patient participation
consisted of receiving routine nutrition care, as deter-
mined by each clinical site. Consent allowed RDNs to
enter nutrition care data into a study registry.

Implementation strategies and resources

The study used several implementation strategies to
facilitate the uptake of CPGs, including the training of
RDNs. Dietitians completed seven asynchronous training

FIGURE 2 Flow diagram describing registration, onboarding, and sample of dietitians who completed the GDM Registry Study. RDNs,
registered dietitian nutritionists.
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modules that were hosted on the Academy's Learning
Management System. Five modules were previously de-
veloped by the Academy; the study orientation and QI
modules were created by the study's principal investiga-
tor (PI) (K.L.K.) and reviewed by two independent ex-
perts. All modules were approved for CPE from CDR.

Baseline training included four modules that covered
study procedures, ethics, NCP, and registry use. Dieti-
tians received a study manual, job aide, and sample case
studies. Each site also participated in a virtual session
with the PI for questions and a live registry tutorial.

Dietitians had access to a secure, online portal that
included study documents, materials, announcements,
and a discussion forum. They received a complimentary
subscription to the Academy's electronic Nutrition Care
Process Terminology (NCPT) platform used by the
registry28 and could request additional meetings with the
study PI.

Midpoint training included three modules on GDM
nutrition practice guidelines and QI, focusing on aim
development, outcome measures, and PDSA cycles. PDSA
was selected because of its straightforward structure and
flexibilty.26,29 Unlike other QI methods, it requires mini-
mal training, resources, and leadership support. PDSA's
quick, adaptable cycles made it well‐suited for the multi-
site GDM Registry Study, in which RDNs operated in
diverse settings with varying QI experience. Dietitians
received a complimentary subscription to the Academy's
Evidence Analysis Library (EAL) for guideline summaries,
recommendations, evidence grading, and conditions of
applying the recommendations.30

After the midpoint training, sites were required to
meet with the PI. Dietitians received a guideline imple-
mentation and QI manual developed by the study PI and
reviewed by the study's advisory experts (see Supple-
mental File 1). The manual supported the transition to
the QI phase and covered the Model for Improvement,
developing QI aims, PDSA cycles, identifying outcomes
and creating a data collection strategy, key drivers,
worksheets based on PDSA and Normalization Process
Theory (NPT),31 as well as a gap analysis assessment and
guideline implementation checklist.

Sites used the gap analysis to explore current GDM
practices, roles, communication processes, and resources
needed to implement a CPG recommendation. Sites
could generate or request a baseline registry report to
support the analysis.

The gap analysis informed aim development. Each
site submitted two aims using an aim worksheet that
included elements recommended by the Institute for
Healthcare Improvement, outlining the problem, goal for
improvement, timeline, and improvement strategies.32

The PI reviewed the aims for clarity, alignment with

CPGs, feasibility, and measurability. A listing of aims,
their relationship to guidelines,33–36 and examples of
process outcomes is shared in Table 1.

Sites identified change drivers and prepared for at least
two PDSA cycles. For each cycle, they submitted a work-
sheet outlining their aim, predictions, planned changes,
and data collection strategy.37 The PI reviewed submissions
for feasibility, registry compatibility, and alignment with
study goals, providing guidance as needed. After each cycle,
sites submitted a summary of outcomes and next steps
(adopt, adapt, abandon). QI data came from observations,
site records, and registry extracts. The PI reviewed sum-
maries and offered suggestions for future test cycles.

Data collection

The study included quantitative and qualitative data col-
lection to broadly explore CPG uptake. Dietitians com-
pleted a presurvey‐postsurvey to evaluate changes in
knowledge, confidence, skill, and attitudes toward EBP, QI,
and implementation. A data registry was used by RDNs to
document deidentified nutrition care data for patients who
consented; details are in the “Data Registry” section.

Sites submitted aim and PDSA worksheets, which
provided context for understanding barriers, solutions,
and PDSA outcomes. Dietitians completed a concluding
interview with the PI. Interviews were guided by a
semistructured interview guide developed by the PI to
explore what changes were made, what supported
implementation, key players, communication, perceived
normalization, barriers, and future intentions. Additional
probes were used to elicit clarification and elaboration.
Interviews were conducted via telephone or via a virtual
call in option. Audio data were collected and deidentified
transcripts were generated.

Data registry

Dietitians used the “GDM Study Registry” to document
indicators of nutrition care using standardized NCPT.38

The registry was maintained through the Academy of
Nutrition and Dietetics Health Informatics Infrastructure
(ANDHII), an online, secure tool for data collection and
management.1,39 ANDHII allows RDNs to document
deidentified NCP data using the NCPT to describe the
care provided to the patient. Data entry is organized by
the NCP Model.40 ANDHII includes a “smart visit”
component that allows RDNs to quickly identify and
select NCPT relevant to the encounter. The use of stan-
dardized language across the NCP facilitates aggregate
process and outcome evaluation.41,42
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Two RDNs with expertise in GDM and nutrition
practice guidelines for GDM were consulted during
the registry setup. Although the NCPT includes
>2300 unique terms, custom terms were developed

for the registry project. Custom terms were based
on expert opinion of the advisory experts, the study
PI, ANDHII staff, and the GDM nutrition practice
guidelines.

TABLE 1 Aims, guideline alignment, and PDSA outcomes for quality improvement phase for sites who completed all study activities of
the GDM Registry Study.

Site PDSA aims Guideline alignment Examples of process outcomes

Site A Counsel 100% of patients on protein needs
and sources of protein at initial visit

Macronutrient requirementsa % patients with protein education and
counseling documented in intervention

Counsel 100% of patients to self‐monitor
protein sources and intake so data can be
used for assessment/reassessment

Macronutrient requirementsa % patients with assessment/reassessment of
estimated protein intake

Site B 75% of patients will see RDN within 3 weeks
of referral

Referral for MNTa % patients with MNT in <3 weeks of referral
(site selected timeline) (document time from
referral to MNT in # weeks under the
“patient, client chief nutrition complaint”)

75% of patients will be scheduled to see
diabetes educator within 12 weeks of
delivery

Prevention of recurrence of GDM
or type 2 diabetesb

% patients with postpartum diabetes
education visit scheduled (site to document
scheduling of the postpartum visit under
intervention)

Site C 100% of patients will be asked about
intention to breastfeed at initial visit

Breastfeeding promotion,bc % patients with breastfeeding intention
assessed

100% of patients will receive counseling on
the barriers–benefits of breastfeeding in
relation to T2DM prevention

Breastfeeding promotion,bc % patients with breastfeeding guidance
(benefits–barriers) documented in the
intervention

Site D 60% of patients will submit accurate self‐
monitoring food and blood glucose logs to
improve individualization of carbohydrate
prescription

Carbohydrate prescriptiona;
Nutrition Assessment—Food and
nutrition‐related historya

% with food–blood glucose logs completed at
reassessment with carbohydrate data
recorded

90% of patients will be instructed on weight
gain recommendations based on the
Institute of Medicine (IOM) guidelines for
pregnancy

IOM weight gain guidelinesd;
Nutrition Assessment—
Anthropometricsa

% with relevant anthropometrics
documented in assessment; % patients
where weight change was reassessed at
subsequent encounters; % receiving
counseling on strategies that may promote
appropriate weight gain

Site E Increase percent of patients receiving
assessment of protein intake as well as
guidance on protein recommendations,
protein prescription

Macronutrient requirementsa % patients with protein assessment; %
patients where protein education
documented in intervention; % patients with
protein prescription; % with estimated
protein intake at reassessment

Increase percent of patients receiving
physical activity assessment and education
on physical activity guidelines appropriate
for pregnancy and GDM

Physical activity guidancea % patients where RDN completed
assessment of physical activity (physical
activity history, type, duration, frequency); %
patients where intervention documents
physical activity guidance (ie, type, duration,
frequency, safety precautions)

Abbreviations: GDM, gestational diabetes mellitus; IOM, Institute of Medicine; MNT, medical nutrition therapy; PDSA, Plan–Do–Study–Act; RDN, registered
dietitian nutritionist; T2DM, type 2 diabetes mellitus.
aAcademy of Nutrition and Dietetics. Evidence‐Based Nutrition Practice Guidelines for Gestational Diabetes, 2018.33

bAcademy of Nutrition and Dietetics. Evidence‐Based Nutrition Practice Guidelines for Gestational Diabetes, 2008.34

cAmerican Diabetes Association. Standards of Clinical Care. Pregnancy, 2022.35

dInstitute of Medicine. Weight Gain Guidelines for Pregnancy, 2009.36
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Dietitians sequentially entered deidentified nutrition
care encounters into the registry, and no protected health
information was recorded. A random reidentification
code generated by the registry was secured in the pa-
tient's medical record. The research team never had
access to any identifiers to link the patient to the re-
identification code. Dietitians were asked to enter data in
real‐time alongside completion of their medical record
entry. Subsequent nutrition care encounters for GDM
were entered through 12 weeks postpartum.

Early in data collection, the study PI observed gaps in
the consistency of assessment data entry across sites. To
improve data quality, a standard assessment template
was created for new patient entries, prompting RDNs to
enter limited demographic data and relevant patient‐
family‐client history. All fields were optional except for
the RDN and patient reidentification codes, and RDNs
could add additional assessment data as needed.

Data analysis

Qualitative data

We used a constructivist approach and reflexive thematic
analysis (RTA) method to analyze the qualitative inter-
view data.43 This approach was selected as it recognizes
that experiences are dependent on context and the goal
was to understand how RDNs experienced the PDSA
cycles and how strategies, such as PDSA, influenced
implementation. RTA has been used previously to
understand views and experiences of healthcare provid-
ers and to describe barriers and facilitators of
implementation.44–46

RTA also recognizes the value of the researcher's lens
or positionality in interpreting the data.43 In this case, all
interviews were conducted by the PI who has extensive
experience with GDM care as an RDN, diabetes educator,
and researcher. The PI played an active role in the
research, from providing technical assistance and train-
ing to reviewing aims and PDSA worksheets. The PI was
familiar with each site's workflow, successes, and chal-
lenges they experienced during the project. Collectively,
these perspectives were valuable to construct meaning
from the data.

The study PI read all interview transcripts to gain
familiarity with the text. The PI reviewed all aim and
PDSA worksheets to supplement understanding of each
site's QI phase. Reflexive notes were recorded and the
coding process began. The PI completed three rounds of
manual coding using Microsoft Word and Excel. Initial
codes were primarily semantic and inductively drawn
from transcripts. Latent codes were later developed.

Codes were subsequently defined and organized in a
codebook. Codes were clustered based on their relevance
to the QI cycle (ie, understanding contextual factors,
exploring and preparing, planning, doing, studying, and
acting). Final themes were developed by the PI to rep-
resent insights and experiences across sites and RDNs in
the study. Theme labels and descriptions were iteratively
refined to enhance clarity with the assistance of ChatGPT
(OpenAI, GPT‐4)47 and final wording was determined by
the PI. The final themes were organized in the
researcher‐derived codebook (see Supplemental File 2).

To support analytic triangulation, AILYZE, an artifi-
cial intelligence (AI)–powered qualitative analysis tool48

was used to generate two independent thematic analyses:
one based on AI‐generated coding and another using the
researcher‐developed codebook. We compared the two
AI thematic analyses with our coding. This process
augmented our analysis to explore alignment of coding
and enhance analytic reflexivity. To strengthen our
interpretation, the final themes were mapped onto con-
structs from the NPT31 and the Consolidated Framework
for Implementation Research (CFIR).49,50

Registry data

The PI and ANDHII staff reviewed registry data monthly
for quality control and site feedback. Errors (eg, dupli-
cates, incomplete entries) were removed after site con-
sultation. The PI also sent monthly summaries to sites
and audited data to monitor QI progress.

RESULTS

A total of 10 RDNs from five clinical sites completed all
study activities (Table 2). The majority identified as
female, non‐Hispanic, and White. Dietitians were work-
ing in a variety of clinical settings and had variable ex-
perience. At baseline, RDNs had been in practice
seven months to 24 years and had worked in their cur-
rent setting from 1 month to 11 years; of which several
(n= 4) had been in their current role for 3 months or
less. Experience in GDM care varied, ranging from
2 months to 10 years, with two RDNs reporting 6 months
or less of GDM specific experience. Most held a
graduate degree and an advanced specialty credential in
diabetes. The duration of holding the diabetes credential
ranged from 1.5 to 15 years.

At baseline, most RDNs reported limited familiarity
with the Academy's EAL, with 10% indicating they were
not knowledgeable and 60% reporting they were only
slightly knowledgeable. Similarly, use of the Academy's
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EBNPG for GDM was infrequent: 60% reported never
using the guidelines, 10% rarely, 10% sometimes, and
only 20% reported using them often in GDM care.

Qualitative results

The qualitative analysis explored RDN experiences using
PDSA cycles to implement CPGs in practice. Initially, 52

codes were generated and clustered into six themes.
During the second and third rounds of manual coding,
codes were organized and further consolidated for a total
of 28 codes under six themes. The AI‐generated thematic
analysis described three themes (effective communica-
tion and collaboration, implementation, and logistical
challenges) and 12 subthemes, which highlighted team
dynamics, roles, shared goals, structured processes, time,
training, resources, adaptability, and integration. When
our codebook was applied, the AI tool demonstrated
continuity with manual coding and augmented our
analysis and analytic reflexivity. The six themes identi-
fied from the RTA are thematically presented in this
report with quotes to illustrate RDN experiences. For
more information, please view the codebook (see Sup-
plemental File 2).

Navigating context, capacity, and possibility

Dietitians described how their roles, systems, and con-
straints impact their daily work and how these factors
shape implementation. Navigating context required
RDNs to balance their aims within the constraints they
faced. Autonomy allowed sites to adapt the work to their
setting and prioritize changes that mattered to them. In
some ways, autonomy limited opportunities for growth
and improvement. Several participants described how
they chose something “tangible” that they could do
“without relying on other people.” The extent of stake-
holder engagement varied by site and PDSA aim. Some
sites engaged with other stakeholders, such as but not
limited to nursing, support staff, physicians, and other
specialists. Often stakeholders were supportive but from
a distance. Factors outside the system, such as insurance,
were also barriers to aim selection.

There was a common thread that time and commu-
nication were barriers to changing clinical practice. The
current workflow was heavily centered around patient
care, leaving little to no time for discussions that could
facilitate improvements. Although communication was
sometimes suboptimal and reliant on email, RDNs
adapted and several noted that the project's structured
efforts ultimately enhanced communication. These ex-
periences demonstrate that although communication
may be difficult, structured efforts can create opportu-
nities to improve patient care without disrupting
workflow.

Despite limitations, RDNs recognized that if practices
remained unchanged, this would negatively impact
patient care. Participants expressed a proactive attitude
and found ways to adapt and challenge the status quo.
For example, one RDN stated, “I know that it's important

TABLE 2 Characteristics of participating dietitians and study
sites for the GDM Registry Study.

n (%)

Number GDM patients RDN sees per month

<5 1 (10%)

5–10 3 (30%)

11–14 3 (30%)

15–19 1 (10%)

20–29 1 (10%)

30+ 1 (10%)

Setting

Hospital outpatient clinic 4 (40%)

Maternal fetal medicine outpatient clinic 4 (40%)

Diabetes self‐management clinic 2 (20%)

Education

4‐year degree 1 (10%)

Master's degree 9 (90%)

Additional credentials

CDCES 6 (60%)

BC‐ADM 1 (10%)

Other 2 (20%)

Sex reported

Male 1 (10%)

Female 9 (90%)

Race

White 7 (70%)

Asian 1 (10%)

Other 2 (20%)

Ethnicity

Hispanic, Latino 1 (10%)

Non‐Hispanic 9 (0%)

Note: Data based on dietitians and sites who completed all study activities.

Abbreviations: BC‐ADM, Board Certified Advanced Diabetes Management;
CDCES, Certified Diabetes Care and Education Specialist; GDM, gestational
diabetes mellitus; RDN, registered dietitian nutritionist.
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not to just rest on your laurels or go with a status quo of
what you always have been doing.” This reflects an
awareness of the pitfalls of complacency in clinical
practice.

Sizing up change: Fresh eyes on familiar
practices

Participants emphasized the importance of clear com-
munication, collaboration, and evidence to support
guideline implementation. Strength of data supporting
guidelines compared with anecdotal practice experiences
sometimes challenged confidence to implement guide-
lines. One RDN expressed such concern stating, “I wish
there was a little bit stronger data.” The presence of
multiple guidelines from organizations also created
confusion at times. Dietitians expressed the need for
structured communication and regular updates to stay on
top of guidelines. Dietitians described how the study
helped them reevaluate their practices and the impor-
tance of revisiting foundational knowledge, such as
the NCP.

Dietitians described that although there is a focus on
improvement in their organizations, there was a lack of
regularity in assessing practices. The synthesis of quali-
tative data highlighted the importance of structured
assessment as a critical step toward improving EBP. As
one participant mentioned, “It's been great to have this as
a tool [referring to assessment] to help show what we're
missing and where we want to improve and just talk
about where the gaps might be.” It was important for
sites to create space for honest reflection to consider
context, fit, roles, resources, and timeline. For example,
one RDN stated, “It's kind of like you look at all these
different interventions and have these big ideas, but then
you also kind of have a humbling conversation of, what
can we actually do? What's realistic? What do we have
control over?” The individual and collective commitment
to self‐assessment was evident and underscores the sig-
nificance of revisiting familiar practices with fresh eyes
to identify gaps and opportunities.

Plan phase: Translating shared vision to action

Overall, the synthesis of data regarding the planning
phase revealed the significance of using structured
planning tools as a critical step toward implementation.
The planning process helped sites find a shared under-
standing as they transitioned into the QI phase. Most
sites naturally identified a champion within their team
who could “spearhead” the QI phase. This was

particularly important when sites had multiple RDNs
and/or RDNs were working in different locations.

Clear frameworks and resources (eg, QI manual,
PDSA) to guide efforts were valued by participants.
Participants emphasized the importance of aim‐
development activities and PDSA worksheets. For ex-
ample, one stated, “I do think it's helpful knowing where
we're going and what our goal is.” Setting clear, concrete
aims helped sites translate their vision into preparing for
implementation. Dietitians discussed how they used the
NCPT to think about outcomes that could be assessed in
the registry; an approach that was highlighted in the
training and QI manual, making its application in prac-
tice noteworthy.

PDSA helped RDNs operationalize change or “get
down to details and the actual what's next steps.” Tools
enhanced communication and collaboration among team
members, ensuring that everyone was aligned in their
efforts to achieve a shared vision. For example, one
participant shared their experience, “talking to the team
about where we think our strengths are already and then
what we want to work on. Everyone agreed that yes, we
want our GDMs to see the RDN as a priority and we want
to get them back in for follow‐up, so we all agreed on that
together.”

Do phase: Boots on the ground and eyes to
the sky

During the “Do” step, sites were engaged with boots on
the ground and eyes toward the sky—meaning as they
did the work, they kept sight of their goals. Dietitians
navigated “on the ground” challenges while staying
patient‐centered. PDSA helped facilitate the “do” phase
by breaking complex challenges into manageable chan-
ges. A summary of PDSA worksheet findings, change
strategies, barriers, and observations is provided in
Table 3.

A defining feature of PDSA is its focus on small‐scale
changes. Dietitians described meaningful shifts in prac-
tice and how the iterative process allowed them to build
on early results. Several described how they began to
evaluate their nutrition care against guidelines during
the PDSA cycle. They adapted their approaches while
staying grounded in patient‐centered care. For instance,
one site initially focused on adhering to pregnancy
weight gain guidelines, but after recognizing that many
patients had already exceeded targets by their first MNT
visit, they shifted their aim to slowing the rate of gesta-
tional weight gain through MNT.

There was a shared recognition that achieving EBP is
an ongoing progress, reinforcing the iterative nature of

NUTRITION IN CLINICAL PRACTICE | 1473



TABLE 3 Change strategies, barriers, and observations extracted from PDSA worksheets completed by dietitians participating in the
GDM Registry Study.

Focus of aim Change strategies Barriers and RDN observations

MNT referral • Coordinated with administrative staff to prioritize
GDM referrals (eg, initiated Epic urgent holds,
waitlist created)

• Improved communication processes
• New workflow: staff contacted patient within
3 days

• Offered virtual visits as needed

• Limited RDN availability
• Administrative staff turnover
• Scheduling inefficiencies

Postpartum visit to prevent
recurrence of GDM or T2DM
development

• New workflow: integrate postpartum visit as part
of standard care for GDM referral; schedule
postpartum visit at initial contact; reminders at
36‐week visit and group classes

• Administrative staff trained to schedule visit and
document information in Epic

• Staff changes disrupted scheduling
• Required regular communication among
team which was discussed at staff meetings

• Limited time to address importance of
postpartum visit at initial visit

• Patient reluctance to schedule postpartum
visit

Macronutrient Requirements
(Protein)

• Integration of new nutrition education tools:
handout from the Nutrition Care Manual; protein
portion size visuals

• Integration of assessment/reassessment of protein
food servings estimated in 24 h or protein
estimated intake per kilogram body weight in 24 h

• RDNs encouraged protein self‐monitoring on
food–blood glucose logs

• RDNs integrated protein in nutrition prescription

• Many patients below recommended protein
intake at baseline

• Limited awareness of protein needs among
patients at initial MNT visit

• Recall limitations (eg, protein amount);
collection of monitoring data improved with
log use

Individualize carbohydrate
prescription

• Deimplemented prior glucose monitoring log;
communication with staff and RDN removed
from all sites

• Developed new log; staff input
• Trained staff on new food intake–blood glucose
monitoring log

• RDNs encouraged self‐monitoring at visits
• Communication with RDNs and other staff to
ensure logs distributed at initial visit and collected
at subsequent visit(s)

• Logs not consistently returned and inaccurate
logs hindered assessment–reassessment

• Some patients preferred digital tools
• Logs led to tailored education at follow‐up
visits (eg, portion size recommendations for
specific foods, label reading)

• Logs facilitated medication initiation and
titration

Breastfeeding promotion • RDN integrated assessment of breastfeeding
intention at initial visit; assessed breastfeeding
support and barriers for breastfeeding

• RDN identified and encouraged lactation
consultant as resource

• Integrated breastfeeding assessment and guidance
prompts into the EMR nutrition note template

• Patients generally receptive to breastfeeding
discussion

Physical activity guidance • RDN assessed physical activity at each visit
• Integrated educational handout on physical
activity

• Difficulty estimating physical activity
• Challenges quantifying goal achievement

Gestational weight gain • RDN educated other clinicians on IOM guidelines
• Integration: created smart phrases for EMR and
integrated handouts on gestational weight gain
into EMR

• Communication with staff during PDSA cycles

• Late referrals, patients already at or exceeded
gestational weight gain recommendations

• Focus shifted to slow rate of weight gain (eg,
physical activity guidance, food–nutrient
intake)

• Nurse practitioners valued RDN role in
weight counseling

Abbreviations: EMR, electronic medical record; GDM, gestational diabetes mellitus; IOM, Institute of Medicine; MNT, medical nutrition therapy; PDSA, Plan–
Do–Study–Act; RDN, registered dietitian nutritionist; T2DM, type 2 diabetes mellitus.
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change, as one RDN noted, “we are still working on those
barriers,” and another expressed that there is more work
to do, saying “we have not been able to implement all the
changes that we have come to learn or want to address
yet.” A third remarked, “I think the study has really
helped us realize that this is a focus that we can just keep
working on until we see that it's working.” These com-
ments reinforce how RDNs recognized the continuous
nature of improvement and cumulative impact over time.

Despite successes, RDNs described communication
challenges, with many expressing a need for more in‐
person communication. Data revealed practical strategies
for doing the work of guideline implementation,
including access to clear, comprehensive guidelines,
team support, communication, and using structured ap-
proaches like PDSA.

Study phase: Learning from data and
experiences

The “Study” step allowed sites to reflect and assess
whether changes were leading to outcomes. Early results,
internal team feedback, audits of their own charts, and
registry audit data were used by sites to assess achieve-
ment of aims. Several RDNs commented on the benefits
of using NCPT and the registry to document outcomes
and how structured language helped with team cohesion.

The study step provided a check‐in and fostered
accountability. For example, one RDN noted, “We're
kind of scheduling an appointment with ourselves…study
provided a lot of structure, which in just daily practice it's
easy to let go of that if you don't have those prompts.”
Feedback was incorporated into planning the next PDSA
cycle, as one shared how they used PDSA to adjust for
future improvement, “Yeah, I think it's [referring to
PDSA] good because you can kind of adjust and build on
what you're already doing…seeing what works or how to
make it better I think was helpful.”

Act phase and beyond: Seeing the ripple,
strengthening the system

Lastly, the “Act” step prompted sites to reflect on next
steps using what they learned to refine or expand chan-
ges. Several sites discussed how they embedded change,
including integrating education resources, developing
guideline‐aligned reminders or templates, or including
phrases for electronic medical record documentation.
Embedded changes reinforced guidelines, strengthened
the system, and supported broader dissemination. As one
RDN explained, “I think it definitely helped to add it into

our note template… that's kind of the outline I have in
my head when I'm going through with my consults.”
Another described how changes to the template spread
the message to their nurse diabetes educator colleagues.

Dietitians expressed a forward‐thinking mindset,
with many thinking about integration and using PDSA
beyond the scope of this project. One RDN described a
future strategy to integrate a checklist related to stan-
dards of care, whereas others expressed interest in
sharing what they have learned through system‐wide
dissemination efforts. Encouragingly, many discussed
their intention to continue QI efforts using PDSA in the
future. One sharing, “Okay, what's next, what is the next
area we can work on to get us closer to fulfilling those
guidelines completely?”

Mapping themes to IS theory

To support the interpretation of the themes within IS
theory frameworks, we mapped the themes to relevant
constructs of NPT31 and CFIR49 (Table 4). Mapping
strengthened our understanding of how teams made
change and what influenced uptake of CPGs within the
lens of IS theory. Themes like “Navigating Context,
Capacity, and Possibility” and “Sizing Up Change” were
consistent with constructs of the NPT, including coher-
ence and cognitive participation. In the “Sizing Up
Change” and “Plan Phase” themes, we saw that RDNs
considered how well recommendations fit within their
workflow, which is consistent with compatibility and
readiness for implementation of the CFIR model.
Themes related to the Plan and Do phases demonstrated
the importance of structured tools, PDSA, and using a
shared language to support cognitive participation and
collective action in alignment with NPT. Feedback
and use of data were evident throughout multiple
themes and connects to NPT's reflexive monitoring and
CFIR's focus on reflection. The use of embedded changes
as highlighted in the “Act and Beyond” theme reflects
sustainability aspects of CFIR.

Review of process measures and
normalization

A manual audit of registry entries was completed to
evaluate achievement of process measures for selected
aims. Although not all sites fully met their aims
(Figure 3), there were improvements in process measures
and meaningful shifts in practices across sites. For ex-
ample, although site B had an aim to improve the time-
liness of MNT from referral to <3 weeks, registry data
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revealed that initial MNT occurred within 1 week of
referral for 75% of their patients in the test cycle period.
Site C documented assessment of intention to breastfeed
and promotion of breastfeeding benefits for 100% of en-
counters during the test cycle. Registry data from site D
demonstrated that 92% of encounters included technical
nutrition education related to comparison of food logs
with postprandial readings, which was consistent with
their aim to improve self‐monitoring via implementation
of a new food intake and blood glucose log. Data from
site D demonstrated uptake of counseling related to
gestational weight gain, as 91% of encounters in the
reference period included nutrition education on the
relationship between weight and GDM.

During the closing interviews, RDNs were asked
three questions about normalization, referring to
whether the recommendation had or would become an
embedded or routine practice. Composite scores were
calculated for each RDN and the median score across
RDNs was 9.00 (95% CI=8.00–10.00). When aggregated at
the site level, the median was slightly higher at 9.42 (95%
CI=8.00–10.00), suggesting strong implementation
(Table 5).

DISCUSSION

Our project suggests that PDSA, when paired with other
implementation strategies, can support uptake of CPGs into
routine care. Assessment of routine practices in comparison
with CPGs was a critical step toward implementation.
Communication and structured planning tools, such as
developing aims and conducting PDSA cycles, were central

to driving improvement. Our study illustrates how PDSA
cycles can be linked to IS theory; this integration offers a
practical, systematic, and adaptable model for future
nutrition guideline implementation efforts. Embedding
changes into existing workflows and systems helped RDNs
stay aligned in their care and may improve broader spread
and sustainability. Facilitation and collaboration were key
to building capacity and accountability.

FIGURE 3 Overview of progress across aims as determined by
a manual audit of entries in the GDM Registry Study's quality
improvement phase.

TABLE 5 Composite normalization scores for guideline
implementation reported by dietitians in the GDM Registry Study
and aggregated by site.

Site
Guideline
recommendation

RDN
compositea

Site
compositeb

Site A Macronutrients
requirements (protein)

10.00 10.00

10.00

Site B Referral for MNT 8.00 8.83

8.33

10.00

9.00

Prevention of
recurrence of GDM or
type 2 diabetes

8.00 8.00

6.33

10.00

7.67

Site C Breastfeeding
promotion

10.00 10.00

Site D Carbohydrate
prescription; nutrition
assessment—food and
nutrition‐related
history

9.33 9.17

9.00

IOM weight gain
guidelines for
pregnancy; nutrition
assessment—
anthropometrics

4.00 4.00

4.00

Site E Macronutrients
requirements (protein)

9.67 9.67

Physical activity
guidance

10.00 10.00

Abbreviations: GDM, gestational diabetes mellitus; IOM, Institute of Medicine;
MNT, medical nutrition therapy; RDN, registered dietitian nutritionist.
aThe RDN composite score was calculated by averaging responses to three
items related to normalization of the guideline/recommendation. RDNs
rated how familiar the guideline felt, whether it is currently a normal part of
their site's work, and whether it is expected to become a normal part of their
site's work. Each item was rated on a 0 (not at all/new) to 10 (completely/
familiar) scale. RDN Median 9.00 (95% CI = 8.00–10.00).
bThe site composite score was calculated by averaging RDN composite score
for each guideline/recommendation implemented. Site median, 9.42 (95%
CI = 8.00–10.00).
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The sample of RDNs represented a range of profes-
sional experience, with several having limited experience
with GDM and QI. At baseline, use of nutrition practice
guidelines for GDM was limited and familiarity with
NCP was variable. Despite these differences, the overall
findings suggest meaningful changes in practice and
process improvement. Further, the manual audit of QI
entries suggested that care was aligned with CPGs.
However, additional analysis is warranted to explore the
extent of adherence and changes over the study period.
Automated audits using data collected from the ANDHII
platform can be used to evaluate guideline implementa-
tion.51 To support sustained improvement, RDNs could
use automated audits within QI processes to provide
feedback to clinical teams.

Overall normalization data suggested that the
selected guideline recommendations had become a nor-
mal part of routine care. However, when normalization
was examined by the specific guideline recommendation,
we observed that some guidelines, such as prevention of
type 2 diabetes and gestational weight gain had lower
normalization scores. The findings coincide with inter-
view data and barriers described in the PDSA work-
sheets. Although not clear, it is conceivable that these
recommendations are more complex or influenced by
factors beyond the RDN's direct counseling role.

Sites had access to several resources to support
implementation, such as training, the QI manual, regis-
try job aide, study portal, and complimentary subscrip-
tions. Dietitians emphasized the value of the QI manual,
which offered examples, tools, and worksheets tailored to
GDM guidelines. For future studies, RDNs might con-
sider using the Process Improvement Action Worksheets
developed by CDR's Quality Management Committee,
which offer a comprehensive set of templates and QI
resources for dietetics practice.52

Dietitians discussed their previous approaches to
implementing EBP as largely passive, often limited to
continuing education, consulting literature, and review-
ing guidelines. These activities did not prompt RDNs to
purposefully assess or differentiate practices compared
with CPGs, nor did they lead to systematic changes.
These experiences correlate with the documented
“know‐do” gap that occurs in healthcare. One common
perceived barrier was time, as RDNs expressed concerns
with their schedules being patient‐focused. Time
restraints have been previously identified as a barrier to
knowledge translation among RDNs.53 Research should
quantify the time required for improvement efforts so
that schedules and workflows can consistently account
for it.

The gap analysis assessment used in this project was
simple and yet a critical step toward implementation, as

it guided aim development. Defining aims helped sites
take ownership of their plans as they prepared for
“doing.” Future CPGs should include assessment tools
that practitioners can use to evaluate their practices
against the CPG standard. In 2023, the Academy pub-
lished a Guideline Implementation Manual54 and more
recently a Recommendation Prioritization Tool to help
practitioners prioritize implementation.55

The PDSA strategy helped sites create a blueprint for
implementation. Mapping the qualitative themes to NPT
and CFIR highlighted how PDSA helped RDNs oper-
ationalize implementation constructs. PDSA supported
active planning, problem solving, collaboration, and
facilitated feedback. PDSA was accepted by RDNs and
offered a flexible yet structured approach for imple-
mentation that did not create significant disruptions in
their daily workflow. Sites used iterative PDSA cycles to
“build” on changes and RDNs expressed intentions for
continued improvement. Overall, our study provides a
real‐world example of how PDSA can support imple-
mentation in nutrition care settings.

Another important aspect of implementation was
facilitation, which is consistent with CFIR's construct of
Implementation Facilitators.49 The study PI worked with
each site and brought an outside perspective that proved
valuable to implementation. The study PI provided
training support, technical assistance, assistance with
aim development, refinement of PDSA plans, and prob-
lem solving. Monthly check‐ins, reminders related to
documentation, and a positive interpersonal relationship
were important to creating trust and accountability.
Future efforts should consider ways to integrate external
facilitation to enhance support for practice change.

Limitations

The small RDN sample size is a limitation, although
inclusion of multiple sites strengthens the study. Some
data may be incomplete because of omissions in inter-
views or worksheets. Although RDN experiences varied,
findings suggest implementation strategies were effective.

We did not apply inclusion criteria based on gesta-
tional age for patient participants; instead, sites relied on
physician referral to define GDM. There is potential for
misclassification, particularly in cases of overt diabetes
that may not have been appropriately recognized. How-
ever, it was not in the scope of the RDN to distinguish
those cases.

To avoid biasing registry data entry, an assessment
template was initially not used. However, early data
showed inconsistent and incomplete assessments, which
may confound outcome interpretation. A template was
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introduced on March 29, 2022, after 13 baseline entries
had been submitted by one site; these were retained in
the registry.

The unique organization of the registry based on the
NCP model and structured terminology facilitates several
opportunities to evaluate process measures for each step
of the NCP. A primary strength of the study was that sites
selected aims that were relevant to their local context and
priorities. However, the lack of uniform outcomes limits
cross‐site comparisons. Additionally, in hindsight, some
aim benchmarks, such as “counsel 100% of patients on…”
were unrealistic as not all recommendations are relevant
to a patient's individual care plan or goals.

Although the structured registry term list was ex-
pansive, it is possible that the registry did not capture all
elements of nutrition care that occurred. Dietitians had
limited knowledge of the NCPT, especially at baseline. It
is possible that they may have omitted data in the reg-
istry; however, we did not compare registry data with
medical record documentation. Despite this concern,
ANDHII incorporates “quality checks” to prompt the
practitioner to review data and/or enter missing com-
ponents related to the NCP.

In the future, we would recommend a third phase of
data entry to assess adaptations, sustainment, and fidelity
over time. Measuring the degree of adherence before and
after would provide concrete evidence of the change in
guideline uptake. For example, a previous registry study
demonstrated a 3% improvement in guideline adherence
because of a basic training.56

We did not collect the site gap analysis results, lim-
iting insight into aim selection and contextual factors.
However, the use of data triangulation via multiple data
collection methods improves the richness of data and our
ability to understand experiences.57 Further, the com-
parison of themes to the AI‐derived analyses provided an
independent lens to complement but not replace the re-
searcher's analysis. Mapping themes to frameworks such
as NPT and CFIR strengthens the interpretation and
transferability of our findings that PDSA can be an
effective tool for structuring the uptake of CPGs.

It is possible that PDSA alone or as an isolated cycle
would not have been as effective without the use of
implementation strategies highlighted in this study.
However, the study avoided common pitfalls and limi-
tations of PDSA that have been identified in previous
literature. For example, a systematic review found that
although many projects have reported improvement with
PDSA, only a minority achieved specific, measurable
goals.24 A set of key features for using the PDSA have
been published and include iterative cycles, prediction of
outcome, small‐scale testing, use of data over time, and
documentation.26 We were successful in meeting these

criteria. Sites completed at least two iterative test cycles
(range two to four test cycles) which built on the previous
cycle during the QI phase. Sites had to describe their
prediction of the outcome in the planning phase of the
study. Sites narrowed changes in each PDSA cycle and
sample sizes were limited. For example, one site's PDSA
worksheet summarized observations from a cycle that
included five patients, which is in line with attempts to
make small‐scale changes. Data from PDSA worksheets
and the registry were collected over time. PDSA was
documented at each stage via the submission of aims and
PDSA worksheets.

CONCLUSION

The report describes the application of PDSA as a method
for encouraging uptake of CPGs among RDNs. PDSA was
accepted by RDNs and fostered a mindset toward itera-
tive improvement. PDSA was strengthened by using
implementation strategies, including training and the
gap analysis. PDSA helped sites translate knowledge of
CPGs into manageable, actionable, and incremental
steps. There were several strengths to this study and the
findings illustrate the value of using PDSA, alongside
tools such as the NCPT and ANDHII, to drive the active
work of making CPGs a normal part of routine practice.
These methods can be replicated in other settings and
with other CPGs.
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