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A quality improvement initiative significantly increased the number of veterans
receiving thorough foot exams and amputation risk assessments as well as the number of
appropriate podiatry referrals.
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ndividuals with diabetes mellitus (DM), periph-

eral vascular disease, or end-stage renal dis-

ease are at risk for a nontraumatic lower limb

amputation.” Veterans have a high number of
risk factors and are especially vulnerable. More
than 70% of veterans enrolled in US Depart-
ment of Veterans Affairs (VA) healthcare are at in-
creased risk for developing DM due to excess
weight, poor eating habits, and physical inactiv-
ity.2 One in 4 veterans has DM, compared with 1
in 6 in the general population.?

DM can lead to long-term complications in-
cluding limb amputations. Annually in the US
about 73,000 nontraumatic lower limb amputa-
tions are performed and > 60% occur among
persons with DM.® Complications from diabetic
wounds are the cause of 90% of lower limb am-
putations, and foot ulcers are the most prevalent
complication.* Diabetic ulcers are slow to heal
due to vascular impairments and nerve damage.®
Peripheral vascular disease, a common comor-
bid condition, contributes to restricted blood flow
and can lead to tissue death or gangrene requir-
ing amputation.®

Between 2010 and 2014, VA Portland Health-
care System (VAPORHCS) had one of the high-
est national amputation rates in VA.” A clinical
chart review found that annual foot examinations
and amputation risk assessments (ARAs) were
not completed with all at-risk veterans. In 2013,
a VA Office of Inspector General (OIG) national
report found that more than one-third of veter-
ans enrolled in VA with DM had no documen-
tation of required annual foot exams.? In 2017,
VA released Directive 1410, which outlined the
scope of care required to prevent and treat lower
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limb complications and amputations for veterans
at risk for primary or secondary limb loss." This
national initiative is a comprehensive approach
that engages multiprofessional teams to perform
routine foot examinations and amputation risk
assessments; identify and promptly treat foot ul-
cers; track, monitor and educate at-risk veterans;
and participate in clinical education to enhance
staff skills.

To decrease the amputation rate,
VAPORHCS redesigned its foot-care program to
comply with the national initiative. As is typical in
VA, VAPORHCS uses a team-based approach in
primary care. The basic 4-member team patient-
aligned care team (PACT) consists of a physician
or nurse practitioner (NP) primary care provider
(PCP), a registered nurse (RN) care manager,
a licensed practical nurse (LPN), and a medi-
cal staff assistant (MSA) for administrative sup-
port. Each PACT cares for about 1,800 veterans.
Formerly, LPNs completed the annual diabetic
foot exams, and PCPs verified the exams and
completed the ARA based on the LPNs’ find-
ings. If patients were moderate risk or high risk,
they were referred to podiatry. The VAPORHCS
audit found that not all at-risk veterans had both
the foot exam and ARA completed, or were re-
ferred to podiatry when indicated. There was a
need for a process improvement project to de-
velop a seamless program consisting of all rec-
ommended foot care components crucial for
timely care.

This quality improvement project sought
to evaluate the effectiveness of the process
changes by examining PCPs’ adoption of, and
consistency in completing annual diabetic foot



exams and ARAs with veterans. The TABLE

goals of the project were to evaluate
changes in the: (1) Number of accu-

Diabetes Registry Chart Review Results

A . Aug 2017- Nov 2017- Feb 2018 May 2018
rate diabetic foot exams and ampu-  pagient Care Steps Oct2017 Jan2018 -Apr2018 - Jul 2018
tation risk assessments completed
with veterans with DM; (2) Number  Diabetic Foot Examinations 360 237 313 332
and timeliness of appropriate refer- Accurately completed 191 222 308 332
rals to podiatry for an in-depth as- Inaccurately completed 169 15 5 0
sessment and treatment of veterans Moderate risk or hiah risk 83 107 132 140
found to be at moderate-to-high risk R
. . New referrals 12 50 50 53
for lower limb amputations; and (3) . )
. . Established patients 23 31 53 54
Number of administrative text orders .
Veterans without referrals 48 26 29 33
entered by PCPs for nurse care man-
agers to offer foot care education and  Normal risk or low risk 108 115 176 192
the completion of the education with Veterans with text order/coaching 0 2 10 2
veterans found to be at normal-to- Veterans with text order/without coaching 0 4 2 2
low risk for lower limb amputations. Veterans without text order/coaching 0 1 2 2

The institutional review boards of
VAPORHCS and Gonzaga University approved
the study.

METHODS

Established by the American Diabetes Associa-
tion and endorsed by the American Association
of Clinical Endocrinologists, the comprehensive
foot exam includes a visual exam, pedal pulse
checks, and a sensory exam.®>'® The templated
Computerized Patient Record System (CPRS)
electronic health record note specifies normal
and abnormal parameters of each section. On
the same template, the provider assigns an ARA
score based on the results of the completed foot
exam. Risk scores range from 0 to 3 (0, normal
or no risk; 1, low risk, 2; moderate risk; 3, high
risk) If the veteran has normal or low risk, the
PCP can encourage the veteran to remain at
low risk by entering an administrative CPRS text
order for the nurse care manager to offer educa-
tion about daily foot care at the same visit or at a
scheduled follow-up visit. This process facilitates
nurse care managers to include routine foot care
as integral to their usual duties coaching veter-
ans to engage in self-care to manage chronic
conditions. If the risk is assessed as moderate
or high risk, PCPs are prompted to send a refer-
ral to podiatry to repeat the foot exam, verify the
ARA score, and provide appropriate foot care
treatment and follow-up.

On October 31, 2017, following training on
the updated foot exam and ARA template with
staff at the 13 VAPORHCS outpatient clinic sites,
2 sites piloted all components of the Compre-
hensive Foot Care program. An in-person training
was completed with PCPs to review the changes

of the foot care template in CPRS and to answer
their questions about it. PCPs were required to
complete both the 3-part foot exam and ARA at
least once annually with veterans with DM.

An electronic clinical reminder was built to
alert PCPs and PACTs that a veteran was
either due or overdue for an exam and risk
assessment. VA podiatrists agreed to complete
the reminder with veterans under their care. One
of the 2 sites was randomly selected for this
study. Data were collected from August 1, 2017
to July 31, 2018. Patients were identified from
the Diabetes Registry, a database established at
VAPORHCS in 2008 to track veterans with DM to
ensure quality care. Veterans’ personal health
identifiers from the registry were used to access
their health records to complete chart reviews
and assess the completion, accuracy and timeli-
ness of all foot care components.

The Diabetes Registry lists a veterans’ up-
coming appointments and tracks their most re-
cent clinic visits; laboratory tests; physical
exams; and screening exams for foot, eye, and
renal care. Newly diagnosed veterans are up-
loaded automatically into this registry by track-
ing all DM-related International Classification of
Diseases (ICD-10) codes, hemoglobin A, (HbA, )
levels > 6.5%, or outpatient prescriptions for in-
sulin or oral hypoglycemic agents."

Study Design

This quality improvement project evaluated PCPs’
actions in a program process change intended
to improve foot care provided with veterans at-
risk for nontraumatic lower limb amputations. Au-
dits of CPRS records and the Diabetes Registry
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determined the results of the practice change.
Data on the total number of foot exams, ampu-
tation risk scores, appropriate podiatry refer-
rals, administrative orders for nurse coaching,
and completed foot care education were col-
lected during the study period. Data collected
for the 3-month period preceding the process
change established preimplementation compar-
ison vs the postimplementation data. Data were
collected at 3, 6, and 9 months after implemen-
tation. The foot exams and ARAs were reviewed
to determine whether exams and assessments
were completed accurately during the pre- and
post-implementation timeframes. Incomplete
or clearly incorrectly completed documentation
were considered inaccurate. For example, it was
considered inaccurate if only the foot exam por-
tion was completed in the assessment and the
ARA was not.

Data Analysis

Data on the total number of accurately com-
pleted foot examinations and ARAs, total num-
ber of podiatry referrals, and total number of
administrative text orders placed by PCPs, and
education completed by nurse care manag-
ers were assessed. Statistical significance was
evaluated using %2 and Fisher exact test as ap-
propriate. A Pearson correlation coefficient was
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used to determine whether there was a statisti-
cally significant increase in accurate foot exam-
inations and ARAs as well as total number of
podiatry referrals during the study period. Sta-
tistical analyses were performed using Stata
14.1 statistical software (College Station, TX).

RESULTS

A total of 1,242 completed diabetic foot exam-
inations were identified from August 1, 2017
to July 31, 2018 using the Diabetes Registry
(Table). For the 3 months prior to the change,
there were 191 appropriately completed foot
examinations and ARAs. This number in-
creased progressively over three 3-month pe-
riods (Figure 1). Within the 1-year study period,
there was a statistically significant increase
in the number of appropriate foot examina-
tions (r = 0.495). PCPs placed 34 podiatry re-
ferrals during the prechange period. After the
change, the number of appropriate referrals in-
creased statistically significantly in the 3 follow-
ing 3-month-periods (r = 0.222) (Figure 2).

To determine the accuracy of documen-
tation and ratio of appropriate referrals, the
3-month prechange data was compared with
the 9-month postchange period. There was
a statistically significant increase from pre- to
postchange accuracy of documentation for ex-
aminations and ARAs (53.1% vs. 97.7%). The
percentage of appropriate podiatry referrals in-
creased significantly from 41.5% to 76.8%.
Overall, there was poor adherence to protocol
for the text order and education that was imple-
mented during the change. Only 4.6% of pa-
tients had an administrative text order entered
into CPRS and 3.9% were provided with foot
care coaching. There was no statistical differ-
ence in the use of text orders between the first
3-month period and the last 3-month period
(5.2% vs. 2.1%). Similarly, there was no statis-
tical difference in the rate of patient education
between the first 3-month period and the final
3-month period (2.6% vs. 2.1%).

Notably, at the end of the first year of this
evaluation, 119 veterans at the clinic did not
show a recorded comprehensive foot exami-
nation since receiving a DM diagnosis and 299
veterans were due for an annual examination—
a 25.2% gap of veterans without the recom-
mended progression of foot care services. Of
those that previously had a recorded foot exam-
ination, 51 (17.0%) veterans were found to be
> 2 years overdue.



DISCUSSION
DM management requires a comprehensive
team-based approach to help monitor for as-
sociated complications. At the VA, PACTs are
veterans’ initial and primary point of contact for
chronic condition management. PACTs have
regular opportunities to engage veterans in ini-
tial and follow-up care and appropriate self-
care. PCPs are critical in placing referrals for
specialized care promptly to prevent and mini-
mize complications such as foot ulcers, and ul-
timately, lower limb amputations.®10.12

When PCPs assume responsibility for
the entire foot examination, they are able to
identify problems early.! Left untreated, foot
wounds and ulcers have the potential to grow
into serious infections.® Early risk identifica-
tion and management can lead to increased
patient satisfaction, improved life expectancy,
quality of life, and ultimately, lower healthcare
costs.™

Multiple studies have shown the clinical im-
portance of foot examinations in preventative
care. In one study, researchers found that com-
pleting foot examinations, among other early
interventions, increased life expectancy and re-
duced foot complications.'® Diabetic foot man-
agement programs involving screening and
categorizing patients into low- and high-risk
groups had a 47.4% decrease in the incidence
of amputations and 37.8% decrease in hospital
admissions.™ Amputations were found to be in-
versely correlated with multidisciplinary foot care
programs with reduction of lower limb amputa-
tions at 2 years.' The Centers for Disease Con-
trol and Prevention found that comprehensive
foot care programs that include a foot exami-
nation, ARA, appropriate referrals to specialists,
and foot-care education and preventative ser-
vices can reduce lower limb amputation rates by
45% to 85%.1°

With one of the highest amputation rates
in VA, VAPORHCS needed an integrated ap-
proach to ensure that appropriate foot care
occurred regularly with veterans with DM.
Prior to the process change, LPNs completed
foot examinations and PCPs completed the
ARA. Separating these clinical services re-
sulted in few veterans receiving an amputa-
tion risk score. Of those with scores, the lack
of a standardized program protocol resulted in
discrepancies between ARAs from patient to
patient as health care providers did not have
clear or enough information to select the cor-

FIGURE 2
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rect score and make the appropriate refer-
rals. Thus, veterans previously identified as
at moderate or high risk also lacked podiatric
follow-up care.

The new quality-driven process change cor-
rected the documentation process to nationally
accepted standards. The goal was to create a
consistent template in the electronic health re-
cord for all health care providers. The new tem-
plate simplifies the documentation process and
clarifies the amputation risk score assignment,
which allows for proper foot care management.
The PCP completes the process from assess-
ment through referral, removing gaps in care
and improving efficiency. Although this change
was initially met with resistance from PCPs, it
led to a significant increase in the number of
patients with accurately documented exami-
nations. Similarly, the number of appropriate
referrals significantly rose during the study pe-
riod. The standardized documentation process
resulted in improved accurate examinations
and ARAs over the past year. The new program
also resulted in an increased number of appro-
priate podiatry referrals for those identified to
be at moderate or high risk. This elevation of
care is crucial for veterans to receive frequent
follow-up visits for preventative care and/or
treatment, including surgical modalities to pro-
mote limb salvage.
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Barriers

This project identified several barriers to the
Comprehensive Foot Care program. One
major barrier was health care provider resis-
tance to using the new process. For example,
VAPORHCS podiatrists are not using the new
template with established patients, which re-
quires PCPs to complete the clinical reminder
template for quality performance, an additional
burden unrelated to clinical care. PCPs that do
complete the foot examination/ARA templated
note use the podiatrist’s visit note without per-
sonally assessing the patient.

PCPs also have been resistant to entering ad-
ministrative text orders for preventative foot care
in normal- or low-risk veterans (4.6% overall),
which has resulted in decreased patient educa-
tion (3.9% overall). Education for normal-risk and
low-risk patients is designed to engage veterans
in self-care and prevent risk progression, critical
to prevention.

It was found that PCPs often did not ask
nurses to coach normal- or low-risk veterans
on preventative foot care, as suggested by the
low rates at which patients were offered edu-
cation. This is an area we will target with fu-
ture quality improvement efforts. All patients
with DM should have general education about
risk factors and appropriate management of
them to decrease their risk for complications.®
Preventative foot care education is a critical
resource to share with patients during health
coaching opportunities to clarify misunder-
standings and support change talk when pa-
tients are ambivalent or resistant to change.
Individual or group-based nurse visits can facil-
itate better coaching for patients.

At the VA, coaching begins with a conversa-
tion about what matters most to the veteran, fa-
cilitating the development of a personalized plan
based on patients’ values, needs, preferences
and goals.*'%'2'7 Coaching allows nurses to as-
sess veterans’ knowledge and willingness to en-
gage in healthy habits; and identify additional
resources to help them achieve their goals.

Limitations

There are many limitations to this short quality
improvement analysis. For example, only 1 of
2 clinics that piloted the program change was
evaluated. In addition, there are 11 other clinics
that need additional in-depth education on the
program change. Although this analysis was
overwhelmingly positive, it may not be as suc-
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cessful at other clinic sites and may be subject
to the Hawthorne effect—since the 2 piloted lo-
cations knew they were being observed for the
quality improvement program and may have
made an extra effort to be compliant.® Addi-
tionally, we were unable to track the records of
veterans receiving care through the VA Choice
Program for this analysis resulting in a lack of
documentation of completed diabetic foot ex-
aminations and a lack of internal referrals to VA
podiatry.

Another major limitation of this project in-
volved calculating the number of referrals placed
to podiatry. On January 1, 2018, about halfway
through the program evaluation, a national VA
decision enabled veterans to self-refer to podi-
atry, which may have limited the number of po-
diatry referrals placed by PCPs. Finally, patients
could refuse podiatry referrals. In the 9-month
postimplementation period, 57 (64.8%) veter-
ans declined podiatry referrals, according to their
CPRS records.

Although, there was an improvement in the
accuracy of diabetic foot examinations, ARAs,
and appropriate podiatry referrals, the ultimate
goal of reducing diabetic foot ulcers and lower
limb amputations was not tracked due to the lim-
ited timeframe of this analysis. Tracking these
endpoints with continuous plan-do-study-act
cycles are needed for this ongoing quality im-
provement project.

CONCLUSION

The goal of the VAPORHCS Comprehensive
Foot Care program is to provide veterans with
a program that is predictable, easy and con-
sistent to prevent and treat foot ulcers to re-
duce the rate of lower limb amputations. It
requires multidisciplinary team collaboration
for success. Implementation of this new com-
prehensive program has increased the number
of accurate annual foot exams, ARAs and po-
diatry referrals. Despite these improvements,
areas of future improvement include empha-
sizing patient education and ongoing provider
compliance with annual assessments.
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