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Introduction: Little is known about patients’ perceptions of their risk for type-2 diabetes (T2D), or if
knowledge of risk could facilitate weight and diabetes prevention discussions with health care
professionals.

Methods: In our academic family medicine practice, 25 patients completed a previsit T2D risk assessment
on their phone and answered interview and survey questions to assess their understanding of their risk for
developing T2D.

Results: Interest in their T2D risk was high, but self-estimation of risk before obtaining their score was low
(21/25 reported <30% chance of developing diabetes). All patients perceived T2D to be very serious, most
remembered their risk score (18/23 correct) when interviewed 3-5 days later, and many reported that the
score increased their motivation to prevent T2D development. Despite this, the calculated risk result was
not considered accurate by 8/23 patients and only 4/23 patients shared their score during their
appointment visit.

Conclusion: T2D risk evaluation can facilitate patient awareness of their risk and lifestyle improvement,
but clinician engagement and communication are needed for interpretation, treatment, and linkage to
prediabetes care.

Introduction

An estimated 97.6 million (38%) US adults have prediabetes, a condition of abnormally elevated blood glucose
(hemoglobin A1C values between 5.7% and 6.4%) that puts them at higher risk of developing type-2 diabetes
(T2D)." Unfortunately, only about 19% report awareness of their prediabetes diagnosis,? pointing to gaps in
screening and identification of those at risk.

Lifestyle modification interventions are recognized by US Preventive Task Force recommendations for effective
prevention of disease progression,® but fewer than 5% of patients report having been referred to prevention
programs.* Primary care physicians (PCPs), the specialty most likely to provide such screening, have reported
that providing the diagnosis of prediabetes is effective for advising patients of the need for lifestyle
modification.® However, while PCPs commonly use recommended blood tests when progression to diabetes is

primer-9-2 10of9



suspected, fewer than 30% of PCPs utilize a comprehensive risk questionnaire with their patients. Such
questionnaires have been shown to increase the likelihood to order such tests.® Among the barriers to
screening is PCPs’ belief that the prediabetes diagnosis lacks clarity for portraying risk status or the
progression toward T2D diagnosis.>’

In prior studies, patients described having little knowledge about their likelihood of developing diabetes,* but
tend to underestimate their risk,® © and are uncertain about the seriousness of prediabe’(es.10 Nevertheless,
when a group of patients were notified of their prediabetes diagnosis and followed for 18 months without
intervention, their glycemic control and adipose improved in comparison to a control group.’ This suggests
that early communication could prompt lifestyle changes that reduce risk even without a physician’s
intervention. One way for patients to understand their risk is to use questionnaire-based risk calculators. These
have shown good performance in sensitivity and specificity analyses,'? but as described above, their use is
limited.®13 In a prior qualitative study in our own® and other primary care practices,'* at-risk patients expressed
that T2D risk communication was desired, but lacking in their clinician interactions. To assess the
effectiveness of implementing called-for'® use of diabetes risk scores in daily clinical practice, we examined
patients’ perceptions of risk, T2D seriousness, and validity of a self-assessed T2D risk score. Sharing of risk
results in the clinical encounter was the primary outcome.

Methods

Data collection for this mixed methods pilot/feasibility study occurred between November 2021 and March
2022 at our academic family medicine practice. One of two female medical student researchers (P.C., H.K.)
approached patients in their clinic room while waiting to be seen by their PCP. We sought an approximately
equal gender representation and excluded patients with a charted diagnosis of T2D and if they were unable to
read and speak English. We used purposive sampling to identify and approach patients with a prior A1C value
less than 6.5% in their chart to gain a sample of patients with likely knowledge about their diabetes risk, though
a previous A1C blood test was not required for participation. After consent, each patient provided an in-person
interview and paper survey of perceived T2D seriousness, perceived personal risk, and validity of T2D risk score
assessment. Next, on a smartphone (their own or one provided), they completed the American Diabetes
Association (ADA)'s T2D risk assessment.’® Upon completion, patients were asked if they would want their
physician to know their risk score and were compensated with a $10 gift card. A subsequent follow-up phone
interview was requested of all patients within 5 business days from the in-person session, and a second $15
gift card was mailed to those who completed the interview. Because this was a small pilot study, we did not
calculate sample size determinations, and we evaluated data using descriptive statistics. The University of
Kentucky Institutional Review Board reviewed and approved the study.

Results

Of 45 patients approached, 25 agreed to participate (Table 1). Nearly all (24/25) participants interviewed
endorsed interest in knowing the result of a diabetes risk questionnaire. More than half (13/25) of participants
thought they were at risk for developing T2D. Despite this, 21/25 wrote that their chance of developing T2D in
the next 3 years was under 30% on the paper form. All participants rated T2D to be serious/very serious and
18/25 thought that a higher risk score indicated a 3-year chance of development to be 50% or greater (actual is
30%'7). Weight and family history were the primary components of the T2D risk assessment that they
considered most influential.

Prior A1C values were available in the chart for 23/25 patients and 5/23 patients had a value in the prediabetic
diagnostic range. A total of 19/25 of the sample obtained a calculation indicating high risk (score =5 on the 10-

primer-9-2 20f9



point scale). After receiving their score, 22/25 participants responded that they would want their physician to
know the score. Table 2 shows participants’ responses to the in-person interview, paper form, ADA risk
assessment, additional demographics from the medical record, and selected demographics of our clinical
population.

A total of 23/25 of the patients who completed the in-person survey and risk assessment also completed the
subsequent interview call. One patient refused and one patient could not be reached. Only 4/23 interviewed
patients reported sharing their risk score with their physician during the visit (Table 3), despite the
aforementioned interest that they be notified. The most frequent reasons for not sharing the result were other
needs to address during the visit and being a new patient. Others assumed the physician had access to the
score and would bring it up if necessary. More than one-third (8/23) did not perceive their risk result to be
accurate. Nevertheless, most remembered their risk score (18/23 correct recall) and 16/23 felt their PCP would
have been interested in the results of the assessment. More than half (14/23) reported increased motivation
toward risk reduction to prevent development of diabetes and 20/23 patients felt they understood ways to
decrease their risk.

Discussion

The goal of our study was to evaluate if a T2D risk assessment completed just before patients’ appointments
might prime patients to initiate a discussion and possibly further care planning to prevent diabetes progression.
A patient-initiated approach may overcome uncertain attitudes toward the uptake of diabetes risk assessment
tools by health care practitioners, who report impracticality of using such tools in addition to lack of
reimbursement and regulatory support and barriers (eg, lack of resources/time/capability) to initiating
prediabetes counseling.’®181° Although we did not assess physician attitudes, one multistate study of nurse
practitioners (NPs) who have utilized the same risk assessment tool in their clinics provided high ratings of its
clinical feasibility, including its value in facilitating conversations about patient diabetes risk.2° Conversations
initiated following patient self-assessment may also help allay concerns for prediabetes diagnosis based on
A1C screening values, which potentially create unnecessary concern for disease,?’ while still maintaining the
PCP’s role in fostering a proactive, preventive approach.?? Unfortunately, few patients found an opportunity
within their visit to discuss their assessment, indicating a need for greater PCP involvement.

Several studies have shown that patients with risk factors for developing T2D have a low perceived risk of
developing the disease, which is consistent with what was observed in this study.®% 22 Prior research has found
that family history of T2D is a leading correlate of more accurate risk perception.?3 Interestingly, of the self-
assessed risk factors in this study, patients considered family history to be a leading influence.

Mobile-based applications now provide a wide array of functions intended to bridge the gap between risk
assessment and patient-physician discussions, including communication tools and reminders, symptoms
monitoring, and goal-setting.?* Given the improvements these tools have had for a number of covered health
indications (T2D and hypertension being prominent),?* technology assessing T2DM risk and providing
strategies to patients for risk reduction could similarly assist the PCP in facilitating lifestyle improvements in
patients who are deemed high risk using the risk assessment and standard A1C screening.

Study Strengths and Limitations

While our study gained a balanced representation of males and females, the overall sample was small, of older
age (13/25 over 60 years), and comprised of patients from a single academic medical center’s primary care
clinic. The sample, like the clinic’s panel demographics shown in Table 2, reveal this to be a largely White
population with a relatively high percentage (30%) with lower income health coverage through Medicaid primary
or secondary insurance.
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Conclusion

This pilot study suggests that a diabetes risk self-assessment prior to a primary care clinic visit using phone-
based technology could be useful in creating awareness of T2D risk. Given that PCPs'® and NPs2? have positive
attitudes toward T2D risk assessment tools yet do not routinely utilize them in their clinical practice, additional
study of their usefulness and of implementation opportunities and barriers is needed.

Tables and Figures

Table 1. Participation Data

Variable All patients approached in clinic
N=45
Participation (session) % (n)
Previsit clinic interview, written survey, phone-based assessment 55.6 (25)
Postvisit phone interview 51.1 (23)
Disinterest 244 (11)
Previous diabetes diagnosis 6.7 (3)
Non-English speaker 6.7 (3)
Lack of/discomfort with smartphone 22 (1)
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Table 2. Patient-Reported Responses (Previsit Clinic Interview, Written Survey, Phone-
based ADA Risk Score Assessment) and Demographics (Patient Sample, Clinic Panel)

Variable

Responses to previsit clinic interview

Believe they are at risk of developing T2D 52.0 (13)
Interested in results of a diabetes risk test 98.0 (24)
Interest (post phone assessment) in their physician knowing the results of diabetes risk test 88.0 (22)
Diabetes is “serious” or “very serious” 100.0 (25)

What do you think is your percent chance of developing diabetes in the next 3 years?
% (enter a number from 0 to 100) for MY chance of developing diabetes in the
next 3 years.**

0% 16.0 (4)
5%-10% 32.0 (8)
15%-20% 20.0 (5)
25%-30% 16.0 (4)
50% 16.0 (4)

What percentage of people whose scores on such a diabetes risk test indicate they are at
high risk do you think will actually develop diabetes in the next 3 years? % (enter a
number from 0 to 100) for chance of AT-RISK PEOPLE developing diabetes in the next 3
years.”

20%-25% 8.0 (2)
30%-35% 16.0 (4)
40% 4.0 (1)
50% 36.0 (9)
60%-70% 12.0 (3)
75%-90% 24.0 (6)
Which one item most influences a person’s risk score?
Age 8.0 (2)
Being female/male 0.0 (0)
Having a mother/father/brother/sister with diabetes 40.0 (10)
Previous diagnosis of high blood pressure 8.0 (2)
Being physically active 12.0 (3)
Weight 56.0 (14)
Responses to phone-based assessment: ADA risk score*
Median (IQR)
Age (years) 61.5 (30)
BMI 26.6 (7.1)
Gender % (n)
Male 48.0 (12)
Female 52.0 (13)
Woman with prior gestational diabetes 0 (0)
Hypertension 36.0 (9)
Family history of diabetes 48.0 (12)
Overall diabetes risk assessment score (0-10) with score 25 19 (76)
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Table 2: Continued

Other patient demographics from electronic record

Race/ethnicity
Asian 4.0 (1)
Black or African American 120 (3)
White 80.0 (20)
Hispanic 40 (1)
Median (IQR)
A1C value 54 4)
% (n)
A1C in prior visit history 92.0 (23)
Value in prediabetes diagnostic range (5.7 < A1C < 6.5) 21.7.(9)
Insurance status % (n)
Commercial only 52.0 (13)
Medicare only 32.0 (8)
Medicaid only or secondary 4.0 (1)
Medicare + commercial 12.0 (3)
Clinic panel demographics: patients aged 218 years N=14,557
at time of study (Nov. 2021-Nov. 2022) Median (IQR)
Age (years); patients 50 (30)
Racelethnicity % (n)
Asian 4.0 (611)
Black or African American 16.6 (2,563)
White 73.7 (11,383)
Hispanic 4.5 (696)
Other/multirace 1.3 (201)
A1C in visit history (last 3 years: Aug 2021- Aug 2024) 61.7 (8,983)
Insurance status (all ages) N=15,454
Commercial only 47.9 (7,395)
Medicare only 14.1 (2,185)
Medicaid only or secondary 29.9 (4,622)
Medicare + commercial .2 (803)
Self-pay 2.6 (401)
Workers-compensation .31 (48)

* Phone-based assessment also included self-evaluation of overall health, self-efficacy and behavior change motivation; these data are not reported.

Abbreviations: ADA, American Diabetes Association; T2D, type-2 diabetes; IQR, interquartile range.
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Table 3. Phone Call Interview Responses

Variable
Follow-up interview data N=23
Median (IQR)

Days from PCP appointment to phone interview 35 (29)
% (n)
Accurate recollection of risk score 78.3 (18)
Do you think the diabetes risk score was accurate? (Yes) 65.2 (15)
Results of diabetes risk score shared with physician? (Yes) 174 (4)
Do you think pcp was or would be interested in your diabetes risk score? (Yes) 69.6 (16)
Do you think the diabetes risk score would generate a useful conversation? (Yes) 56.5 (13)
Did the diabetes risk assessment increase motivation to be more active in preventing diabetes? (Yes) 60.9 (14)
Do you know the steps to prevent diabetes? (Yes) 87.0 (20)

Abbreviations: PCP, primary care physician; IQR, interquartile range.
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