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Abstract

Background: Undiagnosed diabetes affects over 9 million

Americans, with over 79 million estimated to have

blood glucose levels in the range of prediabetes. Various

methods have been suggested to screen for undiagnosed

diabetes in the asymptomatic population, although a

consensus about the best evidence-based approach,

especially in settings outside primary care, is required.

Objective: We evaluated the usefulness of a diabetes-

screening pathway for the early detection of undiag-

nosed diabetes in in an urgent care population.

Methods: A convenience sample of 64 patients was

recruited from an independent urgent care center in Cal-

ifornia for participation in a nonexperimental study. Inclu-

sion criteria included adulthood and no prior diagnosis

of prediabetes or diabetes. All participants were assessed

using the Early Diabetes Detection Pathway (EDDP), a

two-phase process that is based on the 2014 American

Diabetes Association diabetes-screening guidelines and

includes participant completion of a diabetes risk ques-

tionnaire  and collection of diabetes diagnostic data. Par-

ticipants found to be at risk were further screened using

fingerstick testing of glycated hemoglobin (HbA1c) levels.

To determine the pathway’s usability and feasibility in the

urgent care setting, staff members were surveyed regarding

their satisfaction with it.

Results: At baseline, the 64 participants (100%) who

met eligibility criteria had previously undiagnosed pre-

diabetes or diabetes. An HbA1c of 5.7% to 6.4% pro-

duced a diagnosis of prediabetes in 7 participants

(10.9%), and a value of 6.5% or more produced a diag-

nosis of diabetes in 3 participants (4.7%). All 10 parti -

cipants in whom prediabetes or diabetes was diagnosed

were referred by the urgent care center to a primary-

care provider. The survey showed that 93.3% of urgent

care center staff members were satisfied with use of the

pathway, with a 90.6% compliance rate with pathway

criteria.

Conclusion: Use of the EDDP is an effective and feasi-

ble method for diabetes screening in urgent care centers,

although study in a much larger population is necessary

to confirm this finding. Early diabetes detection meas-

ures implemented in the urgent care setting will increase

detection of previously undiagnosed prediabetes and
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diabetes and referrals to primary-care providers in

patients who present to urgent care centers.

Introduction

L
ack of access to established primary-care services,

medical workforce shortages, and lack of time have

led to dramatic growth in the urgent care industry in

order to meet the health-care demands of the nation.

Urgent care centers have become one of the first-line

providers for a large proportion of the U.S. population,

with millions of insured and uninsured Americans pre-

senting to urgent care centers annually for both urgent

and nonurgent problems. This highlights the need for

urgent care specialists to respond by adjusting current

practice standards to include both acute and chronic dis-

ease detection and management. With millions of peo-

ple living with undiagnosed type 2 diabetes mellitus or

prediabetes, earlier and more widespread detection and

intervention are warranted to prevent the morbidity and

mortality that follows.

Part 1 of this article focused on evaluation of diabetes

screening for the adult urgent care patient. [See “Ori -

ginal Research: Early Diabetes Screening in the Urgent

Care, Part 1,” at http://www.jucm.com/original-

research- early-diabetes-screening-urgent-care-part-1/.]

Undiagnosed diabetes affects more than 9 million Amer-

icans, with 79 million Americans estimated to have

blood glucose levels in the range of prediabetes. In total,

the numbers place more than 100 million Americans at

risk for developing diabetes.1 In 2013 the total U.S.

expenditure on diabetes care reached approximately 

$48 billion, and that is projected to escalate to over 

$79 billion2 by 2023. Diabetes is one of the leading

causes of premature morbidity and mortality.3,4 The bur-

den of diabetes continues to grow: The number of adults

with type 2 diabetes is projected to increase from 

371 million in 2012 to approximately 552 million by

2030 worldwide.5,6 The significant health and financial

impact supports the critical need to implement early

diabetes detection strategies in all practice settings to

reduce the long-term burden of the disease.

Effectiveness of diabetes screening in the asympto-

matic patient population has been poorly described in

the literature.7,8 Several studies have looked at diabetes

screening in the perioperative setting.7–10 Data from this

research suggest that prediabetes or diabetes would be

diagnosed earlier in the disease process in millions of

individuals through the screening processes described

in these studies alone.7 Consistent data within the liter-

ature reveals that a high proportion of those with new

diagnoses already have comorbidities, demonstrating a

link between early diabetes detection and reduced future

complications.7–12

In this second part of a two-part article, we discuss a

study of the feasibility of early detection of prediabetes

and type 2 diabetes in the fast-paced environment of

urgent care. We performed the study because of the cur-

rent lack of evidence regarding the diagnosis and treat-

ment of those with impaired glycemic control in urgent

care.7,8 With diabetes being a disease with severe subse-

quent health consequences, and considering that urgent

care centers provide care to much of the population,

continued efforts to investigate early screening methods

appropriate for the specialty of urgent care medicine are

warranted.

Methods

Literature Search

We conducted an electronic literature search using

PubMed, CINAHL (Cumulative Index to Nursing and

Allied Health Literature), EMBASE, Cochrane Library,

and Scopus. The search included articles written in En -

glish and published between 2010 and 2014. Keyword

search terms elicited well over 10,000 studies across all

databases. Articles that met both the inclusion and

exclusion criteria were selected for analytical review,

reducing the major search to approximately 200 articles.

After reading the full text and performing a manual

search of the reference lists, we conducted further refine-

ments, which decreased the final count to 16 articles.

The content of the 16 selected studies included diabetes

statistics and recommendations for screening, diagnos-

tic, and therapeutic actions that have been shown to

favorably affect health outcomes in patients who have

prediabetes or diabetes.11 The Johns Hopkins Nursing

Evidence-Based Rating Scale was used to evaluate and

critique the evidence. The quality and strength of the

evidence was carefully assessed, allowing only good to

high-level research to be used for translation into clinical

management and practice discussion.

Participants and Procedures

We conducted a 3-month nonexperimental quality-

improvement study using a convenience sample to

determine the feasibility of diabetes screening in urgent

care centers and referral from urgent care centers to

 primary-care providers (PCPs) for the population with

disease diagnosed via the Early Diabetes Detection Path-

way (EDDP) that we developed. The study was approved

by the Johns Hopkins University School of Medicine
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Institutional Review Board. Inclusion criteria were

defined as adult patients age 18 years or older presenting

to Synergy Health Center and Urgent Care with no prior

diagnosis of prediabetes or diabetes. All participants

meeting inclusion criteria were invited to enroll in the

study and were provided information about it and then

indicated their consent in writing.

All participants underwent assessment with the EDDP

(Table 1), a two-phase pathway that included partici-

pant completion of a diabetes risk questionnaire ([DRQ]

Table 2) and collection of diabetes diagnostic data

(DDD). The 2014 American Diabetes Association

 diabetes-screening guidelines were used as a foundation

to design the pathway criteria.11 Study participants

determined to have a positive diabetes risk on the basis

of results from the DRQ and DDD were further screened

by fingerstick testing for glycated hemoglobin (HbA1c)

levels to detect prediabetes or type 2 diabetes. The final

stage of the study included a staff satisfaction survey and

evaluation of pathway compliance to determine feasi-

bility in the urgent care setting.

Measurements

Data were collect by local health-care providers from

August 1, 2015, until October 31, 2015, at one of the

Synergy Health Center and Urgent Care sites, which are

independent urgent care centers in Northern California.

All adults who presented for care at the urgent care cen-

ter and in whom diabetes had never been diagnosed

were invited to participate in the study. Clinic staff

members recorded patient consent, administered the

DRQ, and collected DDD. The DDD included documen-

tation of participant age, body mass index (BMI), and

blood pressure (BP). Testing was conducted to detect dia-

betes and prediabetes in asymptomatic adults who 

(1) were overweight or obese, with a BMI ≥25 kg/m2,

combined with one or more risk factors on the DRQ,

and/or (2) had elevated BP with a reading of 

≥140/90 mm Hg, with one or more risk factors on the

DRQ. For those age 45 years and older, testing was con-

ducted regardless of BMI, BP, or DRQ results.

For each participant, capillary blood HbA1c concen-

tration was measured in a fingerstick blood sample col-

lected by health-care providers and analyzed on a

calibrated Siemens DCA/2000 Analyzer. The Siemens

point-of-care machine is a standard in the industry and

is routinely used for detecting diabetes. The aim of the

study was to evaluate effectiveness and feasibility of

using the pathway in a real-world urgent care setting, so

we believed that rapid HbA1c testing was the most

E A R L Y  D I A B E T E S  S C R E E N I N G

Table 1. Urgent Care Early Diabetes Detection
Pathway

01. EDDP informational brochure given to participant

02. EDDP informed consent form signed by participant

03. DRQ completed by participant 

04. Age: ________ (if age ≥45 years, perform HbA1c test)

05. BMI: ________ (if ≥25 kg/m2 and ≥1 risk factors on DRQ,

perform HbA1c test)

06. BP: ____ /____ (if ≥140/90 mm Hg and ≥1 risk factors on

DRQ, perform HbA1c test)

07. Fingerstick HbA1c value: __________%

08. HbA1c value ≥9% requires fingerstick blood glucose:

__________ (if ≥350 mg/dL, send participant to ED)

09. Health-care provider reviews UC-EDDP results

10. Diagnosis of prediabetes = fingerstick HbA1c

value of 5.7%–6.4%

11. Diagnosis of diabetes = fingerstick HbA1c value ≥6.5%

12. Prediabetes or diabetes information brochure given to

participants with newly diagnosed disease

13. PCP referral list given for all participants with newly

diagnosed prediabetes or diabetes

BMI, body mass index; BP, blood pressure; DRQ, diabetes risk questionnaire;

ED, emergency department; EDDP, early diabetes detection pathway; HbA1c,

glycated hemoglobin; PCP, primary-care provider.

Table 2. Diabetes Risk Questionnaire

01. Have you ever been diagnosed with prediabetes or

diabetes (high blood sugar)?

02. Has a medical professional ever told you that you have

high blood sugar, a high HbA1c value, or abnormal blood

test results related to blood glucose or blood sugar?

03. Do you exercise less than 2 hours per week?

04. Does your mother, father, or sibling(s) have diabetes?

05. Do you consider your race to be any of the following:

African American, Latino, Native American, Asian

American, or Pacific Islander?

06. Do you have a personal or family history of cardiovascular

disease (heart attack, congestive heart failure, stroke)?

07. Have you ever been diagnosed with high blood pressure

(hypertension)?

08. Do you take medication to treat high blood pressure?

09. Have you ever been diagnosed with high cholesterol or

triglycerides?

10. Women only: Have you ever delivered a baby weighing

9 pounds or more?

11. Women only: Have you ever been diagnosed with

gestational diabetes mellitus (pregnancy-induced

diabetes)?

12. Women only: Have you ever been diagnosed with

polycystic ovary syndrome?
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appropriate and reliable test. HbA1c measurement does

not require fasting, and values provide an established

measure of long-term glycemic control that is not

affected by transient hyperglycemia from acute stress or

illness.13

American Diabetes Association diagnostic criteria

were used to evaluate participants’ HbA1c values to diag-

nose prediabetes or diabetes. An HbA1c range of 5.7% to

6.4% produced a diagnosis of prediabetes, and a cutoff

of ≥6.5% produced a diagnosis of diabetes.11 Participants

identified as having HbA1c values ≥9% underwent mea -

surement of capillary blood glucose levels in a fingerstick

blood sample by a calibrated glucometer. Participants

whose blood glucose levels measured ≥350 mg/dL were

sent to a local emergency department (ED).

DDD were reviewed by health-care providers with all

participants. Participants in whom prediabetes or dia-

betes was diagnosed were given handouts on diabetes

and a list of PCPs so that they could arrange for follow-

up care. At the conclusion of the study collection period,

a staff satisfaction survey using a six-question Likert rat-

ing scale was administered to all study team members

to evaluate satisfaction with utilization of the pathway

in the urgent care center.

Results

A total of 64 adult patients present-

ing for care at Synergy Health Cen-

ter and Urgent Care in Pleasanton,

California, in whom diabetes had

never been diagnosed were re -

cruited for participation in the

urgent care EDDP. Participant eth-

nicity was as follows: 71.9%

White/non- Hispanic, 12.5% Asian,

12.5% Hispanic, 3.1% African

American. Of the participants,

43.8% were men and 56.3% were

women, and their age ranged from

23 to 71 years (mean, 45 years).

Participant payor mix was as fol-

lows: 61% privately insured, 19%

cash, 12% workers’ compensation,

and 8% Medicare.

At baseline (Table 3), 64 partic-

ipants (100%) had previously

undiagnosed prediabetes or dia-

betes. An HbA1c range of 5.7% to

6.4% produced a diagnosis of pre-

diabetes in 7 participants (10.9%).

An HbA1c of ≥6.5% produced a

diagnosis of diabetes in 3 participants (4.7%). All 10 par-

ticipants with diagnosed prediabetes or diabetes were

referred from the urgent care center to a PCP. Of the 

12 urgent care center staff members surveyed, 93.3%

were satisfied with use of the pathway, and there was a

90.6% staff compliance rate with pathway criteria. Addi-

tional study findings (Table 4) identified 55 participants

(86%) with positive findings for diabetes risk factors, 

54 (84.4%) qualifying for HbA1c testing, 46 (71.9%) with

an elevated BMI, and 22 (34.4%) with elevated BP.

Discussion

The data demonstrate that 15.6% of the 64 participants

screened had previously undiagnosed, asymptomatic

prediabetes or diabetes. Given the opportunity to

expand this screening method to a larger scale, we could

be identifying millions with diabetes substantially earlier

in the disease process. Earlier diagnosis and treatment

would lead to reduced complications, improved health,

and a dramatic reduction in diabetes-related financial

expenditures. Improved screening measures using the

EDDP will also serve to reduce unnecessary visits to an

ED for undiagnosed or uncontrolled diabetes, which

alone causes significant financial burden to the system.

Table 3. Study Outcome Measures

Measure Frequency (n = 64) Percent Percent Diagnosed

Diabetes detection

No diagnosis 54 84.4 0

Diagnosis of prediabetes 7 10.9 10.9

Diagnosis of diabetes 3 4.7 4.7

Total 64 100.0 15.6

Referral to PCP for participants with diagnosis

No PCP referral 54 84.4 0

PCP referral 10 15.6 100

Total 64 100.0 100

Staff satisfaction with screening method

Satisfied (score of 4 or 5) 12 93.3 93.3

Neutral (score of 3) 0 0 0

Dissatisfied (score of 1 or 2) 0 0 0

Total 12 100.0 93.3

Compliance with screening pathway criteria

No pathway omissions 58 90.6 90.6

Pathway omissions 6 9.4 0

Total 64 100.0 90.6

PCP, primary-care provider.
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High staff satisfaction with the EDDP demonstrates

strong feasibility in the urgent care environment. Despite

the fast pace of urgent care, staff members were able to

learn and adhere to the pathway criteria efficiently and

effectively, as evidenced by a 90.6% compliance with the

pathway. A 100% PCP referral rate for the 10 participants

with diagnosed disease further establishes the impor-

tance of urgent care centers providing continuity of care

between the specialties of urgent care and primary care.

This also highlights the volume of patients who present

to urgent care centers with chronic illness and the critical

need for the population to have access to primary-care

services through urgent care centers.

Synergy Health Center and Urgent Care provides

internal primary-care services, and the majority of our

study participants found to have diabetes or prediabetes

elected to receive care within our facility. This provided

additional opportunity to monitor and evaluate patient

adherence to treatment regimens. The majority of par-

ticipants with newly diagnosed prediabetes or diabetes

continue to receive care at our facility and have

improved health outcomes as a result of the EDDP. The

data strongly demonstrate that the EDDP is an effective

and feasible method for diabetes screening in the urgent

care setting and will improve referral from urgent care

centers to PCPs for patients with newly diagnosed dia-

betes or prediabetes.

The growing trend of using urgent care centers for

nonurgent problems emerged as a response to increased

demand for quick, accessible, and affordable care. In the

past, the field of urgent care medicine was expected to

provide solely episodic acute care. The urgent care center

stands as one of the most evolved and established walk-

in clinic models and represents two of the most recent

financial cornerstones in health care: quality and value.

As the standard in the convenient-care industry, urgent

care must take up the next task of improving the con-

sistency with which walk-in clinics provide treatment

for chronic disease and coordinated services with pri-

mary care either internally or externally.

The Urgent Care Association of America’s 2014

Benchmarking Survey Results reveal that an average of

75% of urgent care patients have a PCP outside the cen-

ter, leaving nearly 25% who may be using urgent care

centers as their PCPs. Approximately 26% of urgent care

centers now provide formal primary care. The bench-

marking survey shows that 93% of urgent care centers

have a standard process in place to help patients find a

regular provider, yet only 55% of patients are actually

assisted with this task.14

Limitations

Our study was limited by a small sample size, an inher-

ent feature of our pilot study design. As a result, we can-

not generalize the results of our intervention to the large

volume of patients who present to urgent care centers

each year in the United States. Further implementation

of our pathway in urgent care centers across the nation

would allow for continued evaluation of this screening

method.

Conclusion

With a health-care system already faced with capacity

strain, the demand for urgent care centers to provide

primary-care services will continue to grow. Health-care

reform has translated to an increase in the number of

individuals seeking primary-care services at urgent care

centers. The best way to address this challenge is to

implement screening modalities directed at serving the

volumes of Americans who are in need of health care

but have access only to urgent care centers for primary

care. To accomplish this, urgent care providers must

readjust current specialty standards to adopt new roles

that include the provision of preventive care and

chronic disease management.

Measures to create efficient and cost-effective ways for

urgent care providers to use screening methods such as

the EDDP will translate to increased disease detection

and a reduction in associated complications. We demon-

strated that the EDDP is an effective and feasible method

for diabetes screening in the urgent care setting and will

improve referral rates from urgent care centers to PCPs

for patients with previously undiagnosed diabetes. Data

from further implementation of the pathway in urgent

care centers across the United States will allow for more

accurate accounting for the prevalence and incidence

of prediabetes and diabetes and will provide a means for

detecting diabetes earlier in the disease process.

Urgent care providers are uniquely positioned to pro-

vide a hybrid approach to address both acute and

chronic illness by using screening methods such as the

EDDP that have been studied and demonstrated to be

Table 4. Additional Study Findings: Participant
Diagnostic Data

• 86% had diabetes risk factors

• 84% qualified for glycated hemoglobin (HbA1c) testing

• 72% had an elevated body mass index

• 34% had elevated blood pressure
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feasible in this setting. Over the long term, this practice

approach will lead to dramatic improvements in the

health and quality of life of those people who have dia-

betes and other chronic illness. !
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