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ABSTRACT

This prospective longitudinal study compares diabetes screenings between
standard practices vs systematically offered point-of-care (POC) hemoglobin A;.
(HbA,) tests in patients aged 45 years or older. Systematically screened partici-
pants (n = 164) identified 63% (n = 104) with unknown hyperglycemia and 53%
(n = 88) in prediabetes. The standard practice (n = 324) screened 22% (n = 73),
most commonly by blood glucose (96%); 8% (n = 6) and 33% (n = 24) were
found to have diabetes and prediabetes, respectively. The association between
screening outcome and screening method was statistically significant (P = 0.005)
in favor of HbAc. HbA;. may be the most effective method to identify patients
unknowingly living in hyperglycemia. Point-of-care tests further facilitate screen-
ing evaluation in a timely and feasible fashion.

Ann Fam Med 2017;15:162-164. https://doi.org/10.1370/afm.2035.

INTRODUCTION

illions of Americans are unknowingly living with chronic hyper-

glycemia. Early identification through a reliable and convenient

screening test may lead to prompt identification, intervention,
and improved health outcomes.' Fasting blood glucose measured through
a chemistry panel is inconvenient, highly variable, and delays care, unlike
HbA,. point-of-care (POC) tests. This investigates the population of
adults 45 years of age and older for frequency of diabetes screening by
standard practices vs a systematically offered HbA,. POC test and deter-
mines differences in identifying unknown chronic hyperglycemia in a
single-physician family medicine clinic.

METHODS

Patients with scheduled medical appointments on Tuesdays (active screen-
ing arm) and Wednesdays (standard practice arm) between April 2013 and
March 2014 were evaluated by the clinical pharmacist. Patients’ electronic
medical records (EMR) were assessed for eligibility criteria: those aged 45
years or older were included; pregnancy, past medical history of diabetes
(type 1 or type 2), HbA,, test in the past 12 months, or steroid use (inject-
able or oral) in the past 3 months were exclusion criteria. Those meeting
EMR criteria in the active screening arm were offered a free POC HbA,.
test by the clinical pharmacist during their scheduled medical appointment
after verbally confirming eligibility.? The EMR of eligible “standard practice
arm” patients was assessed for diabetes screenings under usual care. Study
characteristics were examined with descriptive statistics; proportional dif-
ferences were evaluated using a Pearson’s x? analysis of independence.

RESULTS

The standard practice arm evaluated 709 patients; however, 324 were
included in final analysis per exclusion criteria. The active screening arm
evaluated 689 patients. Exclusion criteria removed 390, and 117 were
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unreachable due to logistics; 182 were offered partici-
pation, 17 declined, and 164 were screened. (Supple-
mental Appendix 1, http://www.annfammed.org/con-
tent/15/2/162/suppl/DC1.) Demographics were similar
between the 2 study arms (Table 1). The majority was
Caucasian (87%) and was comprised of more females
(55%) than males. Age ranged from 45 to 91 (mean 63)
years. They were predominately obese with an average
height, weight, and BMI of 1.69 meters, 86.5 kg, and
31.0 kg/m?, respectively.

In the active screening arm only 37% (n = 60) of
patients had an HbA,  <5.6%. Whereas 53% (n=88)
had an HbA, in the prediabetes range (5.7%-6.4%)
and 10% (n = 16) of patients had an HbA,. 26.5%. The
average HbA,  values for patients with euglycemia,
prediabetes, and diabetes were 5.34%, 5.93%, and
6.68%, respectively.

The standard practice arm tested 73 (22%) patients,
most commonly via blood glucose (n=70, 96%). Only
4 individuals were screened by HbA,. test; 1 of whom
received both HbA, . and blood glucose. Through this

process, 33% (n=24) were in the prediabetes glycemic

range, and 8% (n = 6) tested in the diabetes glycemic
range. The majority was euglycemic (n=43, 59%).

Glycemic outcomes were compared between the
active and standard practices arms. The ¥? analysis
(Table 2) showed that the glycemic outcomes vs meth-
ods (active vs standard) were statistically different from
one another (P=0.005).

DISCUSSION

This study demonstrates that systematically screen-
ing adults (aged >45 years) for diabetes using a POC
HbA,, test, vs standard practices, greatly increases the
chances for a screen to occur (P =0.005). Outcomes
show that 63% (n=104) of patients systematically
screened were unknowing living in chronic hyper-
glycemia compared to 41% (n=30) under standard
practices. Interestingly, the most profound impact
was in ability to identify prediabetes (53% vs 33%
respectively). Under standard practice, blood glucose
was the most common screening method used (96%,
n=70), which was often captured as part of a larger

Table 1. Patient Demographics, Screening Practices, and Outcomes

Active Screening Arm

Active Screening Arm

with USPSTF Criteria Standard Practice Arm

(n=164) (n=104) (n =324)

Characteristic N (%) Mean SD N (%) Mean SD N (%) Mean SD
Age (years) 63.5 10.28 58.5 6.69 63.3 11.71
BMI (kg/m?) 31.0 7.08 33.9 6.83 29.3 7.08
Morbidly obese (BMI >40) 16 (10) 46.3 5.13 16 (15) 46.3 5.13 30 (9) 441 4.24
Obese (BMI 30-40) 60 (37) 34.2 2.69 51 (49) 34.6 2.72 94 (29) 34.2 2.67
Overweight (BMI 25-29) 58 (35) 275 1.46 37 (36) 27.6 1.45 106 (33) 27.2 1.39
Healthy weight (BMI 18.5-25) 28 (17) 225 2.16 - - - 91 (28) 21.9 2.21
Did not report 2 (1) - - - - - 3(1 - -
Race/Ethnicity

African American 12 (7) 9(9) 27 (8)

Caucasian 142 (87) 87 (84) 285 (88)

Other/did not teport 10 (6) 8 (8) 12 (4)
Sex

Fernale 91 (55) 57 (55) 209 (65)

Male 73 (45) 47 (45) 113 (35)
Possesses health insurance 155 (95) 97 (94) 302 (93)
Screening practices

Eligible and screened 164 (100) 104 (100) 73 (23)

Eligible but not screened 0 (0) 0 (0) 251 (77)
Screening method

A 164 (100) 5.80 0.51 104 (100) 5.78 0.54 4 (5) 6.08 0.64

Blood glucose 0 (0) 0 (0) 70 (96) 103.11 23.26
Screening outcome

Diabetes 16 (10) 6.68 0.19 10 (10) 7.00 0.53 6 (8)

Prediabetes 88 (53) 5.93 0.47 52 (50) 5.91 0.19 24 (33)

Euglycemic 60 (37) 5.34 0.23 42 (40) 5.33 0.23 43 (59)

USPSTF = United States Preventive Services Task Force; BMI = body mass index.
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Table 2. Comparative Analysis of Standard
Practice Arm to Active Screening Arm

Screening Practice

Screening Active Screening, Standard Practice,
Outcome N (%) N (%)
Diabetes 16 (10) 6 (8)
Prediabetes 88 (53) 24 (33)
Euglycemic 60 (37) 43 (59)

x* 10.53,df 2,P = 0.005

venipuncture chemistry panel. The 22% difference in
hyperglycemic detectability between screening arms is
best explained by test utility.

HbA,. is durable and more accurately reflects
sustained hyperglycemia over a 3-month period as
compared to fasting or random glucose. Diagnosis
by glucose alone may initially be missed until the
glycemic curve fully shifts upward, crosses the diag-
nostic threshold, and bothersome symptoms develop,
impacting daily life. Therefore, HbA,. may be a supe-
rior screening method,? due to effectively identifying
individuals early on in the course of the disease, which
accounts for this study’s difference in identified hyper-
glycemia. Furthermore, POC HbA,. devices improve
patient care by allowing for immediate assessment,
patient education, and early management initiated by
the practitioner.* Identifying and treating chronic
hyperglycemia early can result in clinically meaning-
ful patient outcomes, which is most feasible by HbA,.
screenings and further facilitated by POC devices.

The American Diabetes Association recommends
screening adults aged >45 years or those younger
with at least 1 risk factor.! Conversely, United States
Preventative Services Task Force (USPSTF) recom-
mendations focus on overweight or obese patients aged
40 to 70 years.” Post-hoc analysis applying USPSTF
recommendations reduced screenings from 164 to 104
patients, with similar results: average HbA,. 5.78%,
10% HbA,. 26.5%, and 50% HbA,. 5.7%-6.4%, but
resulted in a higher average HbA,. for outcomes 26.5%
vs ADA criteria. (Table 1) Tighter USPSTF screening
parameters, however, missed identifying 36 patients
with HbA,. 5.7%-6.4% and 6 with HbA,. >6.5%.
Regardless of guidelines used, the post-hoc analysis
shows that systematically screening patients is more
effective than standard screening practices.

Limitations

While this investigation effectively articulated the
frequency of diabetes screenings conducted under
standard practice compared to a systematic approach
and the outcomes of those screenings, it did not inves-

tigate what prompted or prevented the clinicians from
screening patients. Future research should focus on

(1) how to improve screening programs for chronic
hyperglycemia, (2) methods to facilitate patients’' medi-
cal and personal behaviors to safely, effectively, and
efficiently lower their glycemic curve, and (3) benefits
of these screening and health initiatives on outcomes,
including reductions in microvascular complications,
economic cost impact, and change in quality of life.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/content/15/2/162.

Key words: diabetes; prediabetes; screening; hemoglobin Aic. HbA;.

Submitted April 26, 2016; submitted, revised, October 4, 2016;
accepted October 16, 2016.

Funding support: This project was funded through the Diabetes Hands
Foundation through the Big Blue Test.

Prior presentations: Whitley HP, Hanson C. Improving the diagnostic
rate of diabetes and prediabetes in an underserved rural clinic using a
structured screening method and point-of-care A1C device. Presented at
the American Diabetes Association 29th Annual Clinical Conference on
Diabetes; May 22-25, 2014; Marco Island, Florida.

Acknowledgements: Special thanks to the Diabetes Hands Foundation
for funding the study and to Meg Sheppard, PhD, University of Ala-
bama Institute for Rural Health Research for her support in developing
the data collection form, and Larry Skelton, MD for welcoming this proj-
ect into his rural family medicine clinic in Moundville, Alabama. Thanks
to the Auburn University Institutional Review Board whom reviewed this
protocol and approved it as expedited.

~ Supplementary materials: Available at http://www.AnnFamMed.
org/content/15/2/162/suppl/DC1/

References

1. American Diabetes Association. Standards of medical care in
diabetes-2016. Diabetes Care. 2016;39(Suppl 1):S1-S112.

2. Whitley HP, Hanson C, Parton JM. Improving the undiagnosed rate
of diabetes mellitus using a point-of-care A1C device. J Diabetes
Metab Disord Control. 2015;2(1):00025.

3. Simmons RK, Rahman M, Jakes RW, et al. Effect of population
screening for type 2 diabetes on mortality: long-term follow-up of
the Ely cohort. Diabetologia. 2011;54(2):312-319.

4. Bubner TK, Laurence CO, Gialamas A, et al. Effectiveness of point-
of-care testing for therapeutic control of chronic conditions: results
from the PoCT in General Practice Trial. Med J Aust. 2009;190(11):
624-626.

5. Cagliero E, Levina EV, Nathan DM. Immediate feedback of HbA1lc
levels improves glycemic control in type 1 and insulin-treated type
2 diabetic patients. Diabetes Care. 1999;22(11):1785-1789.

6. Ferenczi A, Reddy K, Lorber DL. Effect of immediate hemoglobin
Alc results on treatment decisions in office practice. Endocr Pract.
2001;7(2):85-88.

~

. Siu AL; U S Preventive Services Task Force. Screening for abnormal
blood glucose and type 2 diabetes mellitus: U.S. preventative ser-
vices task force recommendation statement. Ann Intern Med. 2015;
163(11):861-868.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG *+ VOL. 15, NO. 2 + MARCH/APRIL 2017

~gZ»


WWW.ANNFAMMED.ORG
http://www.annfammed.org/content/15/2/162
http://www.AnnFamMed.org/content/15/2/162/suppl/DC1
http://www.AnnFamMed.org/content/15/2/162/suppl/DC1

