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IMPORTANCE Medication-related hypoglycemia is the leading cause of iatrogenic
complications among older adults with type 2 diabetes.

OBJECTIVE To compare physician academic detailing (AD) with or without patient previsit
activation for insulin and/or sulfonylurea deprescribing in older patients with diabetes.

DESIGN, SETTING, AND PARTICIPANTS This randomized clinical trial was conducted from
September 2020 to March 2024 with 6 and 12 months of follow-up in a large integrated
health care system in Northern California. Primary care physicians (PCPs) and their patients
with type 2 diabetes who were 75 years and older, had hemoglobin A1c of 8.0% or lower, and
were treated with insulin and/or sulfonylureas were included.

INTERVENTIONS Participating PCPs attended at least 1 AD session that provided evidence to
support diabetes medication reassessment and potential deprescribing strategies in older
patients with type 2 diabetes. Prior to their visit with a participating PCP, trial patients were
randomly assigned to receive either a previsit activation deprescribing handout (AD plus
previsit arm) or an attention control healthy lifestyle handout (AD-only arm).

MAIN OUTCOMES AND MEASURES Primary outcomes (assessed at 6 months) were diabetes
medication deprescribing (an aggregate measure) and any patient-reported severe
hypoglycemia episodes.

RESULTS A total of 211 PCPs were able to attend at least 1 AD session and treated 450 eligible
patients (mean [SD] age, 79.9 [4.0] years; 223 [49.6%] female; mean [SD] concurrent chronic
conditions, 6.2 [3.6]; and mean [SD] hemoglobin A1c, 7.5% [1.1%]). At 6 months, there was a
statistically significant higher diabetes medication deprescribing rate in the AD plus previsit
activation arm compared with the AD-only arm (36 of 232 patients [15.8%] vs 19 of 218
patients [9.0%]; adjusted risk difference [RD], 7.5%; 95% CI, 1.5%-13.6%; P = .01); this
difference persisted at 12 months (50 of 232 patients [22.8%] vs 33 of 218 patients [16.3%];
adjusted RD, 7.9%; 95% CI, 0.4%-15.5%; P = .04). There was not a statistically significant
difference in severe self-reported hypoglycemia at 6 months between the AD plus previsit
and AD-only arms (10 of 232 patients [4.7%] vs 13 of 218 patients [6.5%]; adjusted RD, −2.3%;
95% CI, −7.1% to 2.5%; P = .04).

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, AD with previsit activation was
a simple and effective strategy for increasing diabetes medication deprescribing in older
patients with type 2 diabetes.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT04585191

JAMA Intern Med. doi:10.1001/jamainternmed.2025.2015
Published online June 23, 2025.

Visual Abstract

Invited Commentary

Supplemental content

Author Affiliations: Division of
Research, Kaiser Permanente
Northern California, Pleasanton
(Grant, Peterson, McCloskey, Nugent,
Karter); Section of Endocrinology,
Department of Medicine, Yale School
of Medicine, New Haven, Connecticut
(Lipska); Kaiser Northern California
Diabetes Program, Endocrinology
and Internal Medicine, Kaiser
Permanente, South San Francisco
Medical Center, South San Francisco
(Gilliam).

Corresponding Author: Richard W.
Grant, MD, MPH, Division of
Research, Kaiser Permanente
Northern California,
4480 Hacienda Dr, Pleasanton, CA
94588 (richard.w.grant@kp.org).

Research

JAMA Internal Medicine | Original Investigation | LESS IS MORE

(Reprinted) E1

© 2025 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by UFMG user on 06/28/2025

https://clinicaltrials.gov/study/NCT04585191
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2026?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/imd/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
mailto:richard.w.grant@kp.org


A s patients with type 2 diabetes age, they are less likely
to experience the long-term benefits associated with
tight glycemic control and more likely to experience the

short-term risks of treatment-related hypoglycemia.1,2 In-
deed, iatrogenic hypoglycemia has become the leading pre-
ventable treatment complication in older adults with type 2
diabetes. Hypoglycemia prevention is of high importance to
patients, clinicians, and care systems3,4 due to the associated
increased risk of cognitive decline and dementia,5,6 falls,7,8

lower health-related quality of life,9 hospitalization,10,11 and
death.12 In contrast to current robust evidence-based guide-
lines for intensifying treatment in younger patients,13,14 there
has been very limited success in shifting the care paradigm to-
ward greater short-term safety in older patients with diabetes.15

Given the strong evidence of harm from hypoglycemic epi-
sodes, there is a growing effort to reduce intensity of hypo-
glycemia-prone medication use in older adults at high risk for
hypoglycemia.16,17 Three major US professional societies (Ameri-
can Diabetes Association, American Geriatrics Society, and
American College of Physicians) have published guidelines that
recommend reducing treatment intensity among older adults
with diabetes, particularly those experiencing hypoglycemia,
having a heavy burden of comorbidities, or having a limited life
expectancy.18-20

Medication deprescribing is defined as the general process
of tapering (reducing dose or frequency) or discontinuing drugs
with the goal of minimizing drug-related adverse effects and
associated clinical complications.21,22 As patients with diabe-
tes age, the trade-offs between treatment benefit and risk evolve.
Addressing this dynamic paradigm shift in diabetes manage-
ment requires complex decisions around care goals that ideally
reflect collaboration between patients and their physicians.23 Al-
though expert recommendations for how to reduce the dose or
eliminate the use of glucose-lowering medicines in older pa-
tients have been published,24,25 there remains a critical need to
develop and evaluate new clinical care strategies for diabetes
medication deprescribing in high-risk older patients that opti-
mize current health and well-being.26

We conducted a comparative effectiveness randomized
clinical trial to test the impact of 2 strategies for increasing dia-
betes medication deprescribing: primary care physician (PCP)
academic detailing (AD) with or without patient previsit acti-
vation. AD involves evidence-based and often case-based
teaching sessions for practicing clinicians.27-36 Patient pre-
visit activation is a patient-oriented approach to educate
and prepare patients for their upcoming visit with the goal of
engaging patients in shared decision-making.37,38 For this clini-
cal trial, PCPs participated in 1 or more AD sessions during regu-
larly scheduled practice meetings.

Methods
Setting and Study Population
This study was conducted within Kaiser Permanente Northern
California (KPNC), an integrated health care delivery system with
more than 4.2 million members across Northern California. Pa-
tients with type 2 diabetes within KPNC demonstrate broad rep-

resentation of race and ethnicity, educational level, and neigh-
borhood settings (eg, 22.4% of members live in the lowest
neighborhood socioeconomic quartile based on the Neighbor-
hood Deprivation Index39), and patients 65 years and older have
similar hemoglobin A1c (HbA1c) control rates as the US
population.40 Most older patients with type 2 diabetes in KPNC
are treated by PCPs (rather than by endocrinologists).

We implemented the clinical trial between September 30,
2020, and September 12, 2023, with final follow-up patient sur-
vey completed March 6, 2024, and final clinical outcome
assessment September 11, 2024. Eligible PCPs had at least 1 eli-
gible patient in their patient panel. Eligible patients of PCPs
participating in the AD sessions provided verbal informed con-
sent and were randomly allocated at the PCP level to receive
a diabetes medication previsit activation handout (AD plus pre-
visit arm) vs no diabetes medication previsit activation hand-
out (AD-only arm). Patients in the AD-only arm received an at-
tention control healthy lifestyle handout that did not mention
medications.

Patient eligibility was based on the following criteria: (1) age
75 years or older, (2) type 2 diabetes with HbA1c of 8.0% or lower
measured at time of eligibility determination, and (3) cur-
rently taking insulin and/or sulfonylureas (ie, classes of dia-
betes medicines that cause hypoglycemia).41 Patients were
excluded if they were unable to provide informed consent (cog-
nitive impairment, language or communication barriers, or
severe mental illness), were receiving palliative care or che-
motherapy, or were excluded by their PCP.

This study was approved by the Kaiser Permanente insti-
tutional review board (see Supplement 1 for the trial proto-
col). We followed the Consolidated Standards of Reporting
Trials Extension (CONSORT Extension) guidelines for reporting
pragmatic trials.4

Interventions
AD is a validated strategy for changing prescribing practices
that uses focused and pragmatic education for practicing
clinicians.24,36,42-45 We designed the group-based PCP AD ses-
sions in this study to be brief (30-45 minutes), integrated into

Key Points
Question Does physician academic detailing (45-minute virtual
presentation) with or without patient previsit activation
(educational handout given prior to primary care physician visit)
increase diabetes medication deprescribing in older patients with
type 2 diabetes?

Findings In this randomized clinical trial involving 211 primary care
physicians and 450 patients, the addition of patient previsit
activation vs no activation resulted in substantially increased
deprescribing (15.8% vs 9.0% at 6 months) among patients of
physicians who participated in 1 or more academic detailing
sessions.

Meaning Efforts to reduce the risk of treatment-related
hypoglycemia in older patients with diabetes through medication
deprescribing would benefit from combined academic detailing
and patient previsit activation.
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the usual work day (eg, during regularly scheduled weekly prac-
tice meetings or lunches), tailored, interactive, and consist-
ing of clearly presented summaries of current evidence and
guideline recommendations, with corresponding case ex-
amples for pragmatic learning (see eMethods 1 in Supplement 2
for slides). These sessions were led by an experienced diabe-
tes endocrinologist (L.K.G.).

Patient previsit activation is a strategy to educate and ac-
tivate patients for upcoming visits with the goal to improve
clinical interactions and shared decision-making.46,47 We
worked closely with our patient advisory stakeholders to cre-
ate an easy-to-read, 1-page (front and back) medication infor-
mation page for patients to review prior to their upcoming PCP
visit. This medication handout (eMethods 2 in Supplement 2)
used plain language and accessible information regarding
the balance of risk and benefit of treatment to achieve tight gly-
cemic control. The reverse side included 5 questions de-
signed to help patients think about their values and prefer-
ences and to help patients talk to their PCPs about their
medication goals. The medication handout was shared via an
email PDF attachment or a mailed paper copy in the period be-
tween when a primary care appointment was scheduled and
when the visit occurred.

In the AD-only arm, patients received an attention con-
trol handout that listed general health reminders such as stay-
ing up to date on immunizations and screenings, preventing
falls, maintaining a healthy diet, and engaging in exercise
(eMethods 3 in Supplement 2).

Study Design
The comparative effectiveness randomized clinical trial com-
pared AD with vs without patient previsit activation among
older patients with type 2 diabetes using hypoglycemia-
prone diabetes medications. Randomization was at the PCP
level. Sample sizes were calculated by assessing differences in
2 proportions in a cluster-randomized design using 2-sided z
test (unpooled) after specifying number of clusters, cluster size,
effect size, and intracluster correlation coefficient. We aimed
to enroll 440 high-risk patients (220 in each study arm) to have
90% power to detect a 15% difference in insulin and/or sulfo-
nylurea deprescribing rates. This analysis was adjusted for any
potential baseline patient differences and accounted for clus-
tering within PCP.

Data Collection
Clinical and demographic data were collected from the elec-
tronic health record as part of usual care processes. Patient self-
reported data were collected by telephone surveys at baseline
and 6 months of follow-up using validated instruments.

Primary Outcomes
The primary outcome was medication deprescribing (de-
fined as reduction in dose or discontinuation of diabetes medi-
cations, switching between high-risk to lower-risk medica-
tions, and/or reducing the number of therapeutic classes
[eMethods 4 in Supplement 2]), comparing active orders at each
patient’s enrollment baseline to active orders 6 months after
enrollment. The primary patient-reported outcome was self-

reported major hypoglycemic episode (requiring help from
someone else) during the 6 months following exposure to the
intervention.48

Secondary Outcomes
We also examined hypoglycemia-related utilization (defined
as primary emergency department or principal hospital hypo-
glycemia diagnosis) at 6 and 12 months and diabetes medica-
tion deprescribing at 12 months. The 6-month follow-up
survey also included assessment of patient-reported hypogly-
cemia symptoms, Problem Areas in Diabetes,49 and Perceived
Efficacy in Patient-Physician Interactions.50 We also con-
ducted a structured medical record review of each patient’s
initial PCP visit to identify any documentation of diabetes
management discussion or medication deprescribing. To
investigate potential harms of deprescribing, we compared
(1) primary emergency department or principal hospital
hyperglycemia diagnoses (hyperglycemia, hyperosmolarity
with or without coma, or ketoacidosis with or without coma),
(2) proportion of patients with HbA1c greater than 8% at 6 and
12 months (controlling for HbA1c level preceding index PCP
visit), and (3) reversal in the second 6-month period of any
deprescribing in the first 6-month period.

Concurrent Cohort Deprescribing Trends
We complemented the randomized clinical trial by also mea-
suring temporal trends in deprescribing rates among similar
patients of PCPs from neighboring Kaiser Permanente pri-
mary care practices not part of this trial. Applying the same
trial eligibility criteria for PCPs and their patients that were
available from electronic health records, we compared depre-
scribing rates over a concurrent 1-year period (beginning with
the first set of PCP detailing sessions on November 1, 2020, with
1-year follow-up to October 31, 2021) between all study-
eligible patients of PCPs participating in the trial who re-
ceived AD vs similar patients of PCPs who did not participate
in the trial and did not receive AD. We created 2 usual care PCP
control cohorts: (1) PCPs from the same medical facilities who
were unable to attend (to control for facility level differ-
ences), and (2) patients of PCPs from neighboring KPNC medi-
cal facilities that were not involved in the study (to provide a
concurrent measure of deprescribing rates within similar KPNC
facilities not potentially influenced by the trial).

Statistical Analysis
We constructed generalized estimating equation models to
compare changes from baseline in clinical and patient-
reported outcomes between clinical trial arms. For each depre-
scribing, patient-reported, and hypoglycemia-related out-
come, a regression model was constructed with baseline
measurements of the outcome included as covariates and
robust variance to account for patient clustering within PCP
panels (eMethods 5 in Supplement 2). We also examined
heterogeneity of treatment effects based on dichotomized
demographic and baseline clinical variables by examining
coefficient P values from models for the 6- and 12-month depre-
scribing outcomes with an interaction term between the fac-
tor of interest and the study arm.

Diabetes Deprescribing in Older Adults Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine Published online June 23, 2025 E3

© 2025 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by UFMG user on 06/28/2025

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.2015?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015
http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015


For the usual care cohort comparisons, generalized esti-
mating equation models were fit with a larger set of adjust-
ment covariates to control for possible confounding. These
included patient characteristics (age, sex, self-reported race
and ethnicity [African American or Black, American Indian
or Alaska Native, Asian or Filipino, Hispanic or Latino,
Pacific Islander or Native Hawaiian, White, multiracial, or
other], and Medicare coverage) and baseline measurements
of the outcome.

All statistical analyses were completed using SAS, ver-
sion 9.4 (SAS Institute), and regression models were fit using
PROC GENMOD. Two-sided P < .05 was considered statisti-
cally significant.

Results
AD was conducted in 12 KPNC primary care practices within 5
medical facilities (generally held during the lunch hour). Of the
268 PCPs with study-eligible patients, 211 PCPs (78.7%) were
able to attend at least 1 AD session. Reasons for not attending
for the remaining 57 PCPs (21.3%) included having the morn-
ing clinic session run over time or not being at work during the
session dates. Participating PCPs had a mean (SD) 17.8 (9.2)
years in practice and managed large patient panels (mean [SD]
2456 [920] patients) (eTable 1 in Supplement 2). There were
no statistically significant differences in age, years in prac-
tice, or panel size compared to PCPs who did not attend the
AD sessions, although attendees were somewhat likelier to be
women (143 of 211 [67.8%] vs 31 of 57 [54.4%]; P = .06).

Of the 450 eligible patients, the mean (SD) age was 79.9
(4.0) years, 223 (49.6%) were female, the mean (SD) concur-
rent chronic conditions was 6.2 (3.6), and mean (SD) HbA1c was
7.5% (1.1%). The population of patients meeting trial eligibil-
ity criteria was racially and ethnically diverse (Table 1). Pa-
tients who consented to participate were younger and less likely
to be Asian, but otherwise there were few substantive differ-
ences between those who enrolled and who declined to en-
roll, indicating that study results from this pragmatic clinical
trial should be widely generalizable (eTable 2 in Supple-
ment 2). See the Figure for the patient flow through the study.

Patients who received the previsit activation handout (AD
plus previsit arm) had a statistically significant higher likeli-
hood of having their diabetes medicines deprescribed by 6
months after enrollment compared to those randomized to the
AD-only arm (36 of 232 [15.8%] vs 19 of 218 [9.0%]; adjusted
risk difference [RD], 7.5%; 95% CI, 1.5%-13.6%; P = .01); these
differences were sustained at the 12-month follow-up (50 of
232 patients [22.8%] vs 33 of 218 patients [16.3%]; adjusted RD,
7.9%; 95% CI, 0.3%-15.5%; P = .04). Severe self-reported hy-
poglycemia at the 6-month follow-up was uncommon and simi-
lar between the AD plus previsit arm and AD-only arm (10 of
232 patients [4.7%] vs 13 of 218 patients [6.5%]; adjusted RD,
−2.3%; 95% CI, −6.5% to 1.9%; P = .28).

In secondary analyses, all hypoglycemia-related clinical
utilization outcomes also favored the AD plus previsit arm, but
only emergency department visits at 6 months were statisti-
cally significant (adjusted RD, −1.9%; 95% CI, −3.8% to −0.2%;

P = .03; Table 2). Patients in the 2 study arms also had similar
response profiles to the Problem Areas in Diabetes and
Perceived Efficacy in Patient-Physician Interactions measure-
ments (Table 3). There were statistically significant differ-
ences in visit documentation (as a proxy for visit interac-
tions), with patients receiving the previsit activation handout
more likely to have diabetes discussion documented in the
progress note from the index visit than those receiving the
attention control health lifestyle handout (139 of 232 [59.9%]
vs 106 of 218 [48.6%]; adjusted RD, 11.3%; 95% CI, 2.1%-
20.4%; P = .02).

There appeared to be few negative clinical consequences
of this intervention to educate PCPs and inform their patients
about diabetes deprescribing. As shown in Table 2, emer-
gency department or hospital admissions related to hypergly-
cemia were much less common than hypoglycemia-related ad-
missions and did not differ by study arm. Similarly, there were
no differences in glycemic control (HbA1c >8%) between study
arms at 6 or 12 months (Table 2). Of the 49 patients who were
deprescribed at 6 months and were not lost to follow-up at 12
months, only 7 (14.3%) were no longer deprescribed at 12
months (4 patients in AD plus previsit arm and 3 patients in
AD-only arm). There was not evidence of treatment effect
heterogeneity by baseline clinical or demographic character-
istics (eTable 5 in Supplement 2).

To compare concurrent deprescribing rates among study-
eligible patients of PCPs enrolled in the AD trial to their local
KPNC peers, 2 control cohorts were constructed. Control co-
hort 1 consisted of 35 PCPs in trial medical facilities who were
unable to attend AD sessions and their 265 eligible patients.
Control cohort 2 included 260 PCPs in neighboring KPNC medi-
cal facilities not involved in the trial and their 1331 eligible pa-
tients. PCPs (and their patients) in these 2 usual care cohorts
were similar to PCPs (and their patients) who attended the AD
sessions except for PCP sex proportion (eTable 3 in Supple-
ment 2). Patients of PCPs who received AD had statistically sig-
nificant higher deprescribing rates over the 1-year observa-
tion period (138 of 781 [19.1%]) vs the 2 comparison usual care
cohorts (control cohort 1: 31 of 265 [12.4%]; adjusted RD, 7.4%;
95% CI, 2.8%-12.0%; P = .02; control cohort 2: 184 of 1331
[15.2%]; adjusted RD, 4.1%; 95% CI, 0.3%-7.9%; P = .04;
eTable 4 in Supplement 2).

Discussion
Diabetes medication deprescribing in older patients with type
2 diabetes is a complex clinical decision-making process. In-
dividuals of similar chronological age can have wide varia-
tion in biological age based on functional capacity, burden of
comorbidity, and predicted lifespan. The decision to reduce
diabetes medication intensity ideally involves a collaborative
conversation between prescribing physician and patient that
aligns with the patient’s values and preferences; thus, depre-
scribing does not lend itself to simple, one-size-fits-all man-
agement protocols. We conducted a randomized trial to com-
pare the effectiveness of 2 strategies for supporting this
deprescribing process, one focused solely on health care pro-
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fessionals (AD) and the other involving both health care profes-
sionals and patients (AD with patient previsit activation).

These results underscore the value of involving both pa-
tients and physicians in any efforts to make meaningful changes
to diabetes care plans. Engaging the patient with a simple pre-
visit handout augmented the impact of the PCP AD educa-
tion that focused on safe diabetes medication deprescribing.

AD is low cost, relatively easy to implement, and has had a
positive effect on physician deprescribing practices.45 How-
ever, alone, this strategy to address medication management is
limited by the lack of direct patient involvement in the decision-
making process. Results of this study provide rigorous random-
ized trial data supporting the value of engaging patients prior to
theirprimarycarevisitstoaugmentAD.Thisworkbuildsonother

Table 1. Patient Baseline Characteristics by Study Intervention Arm

Characteristic

No. (%)
AD + previsit handout
(n = 232) AD only (n = 218)

Age, mean (SD), y 79.7 (3.9) 80.2 (4.2)

Sex

Female 111 (47.8) 112 (51.4)

Male 121 (53.3) 106 (46.7)

Racea

African American or Black 26 (11.2) 30 (13.8)

American Indian or Alaska Native 2 (0.9) 3 (1.4)

Asian or Filipino 43 (18.5) 44 (20.2)

Pacific Islander or Native Hawaiian 2 (0.9) 2 (0.9)

White 120 (51.7) 105 (48.2)

Multiracial 8 (3.4) 4 (1.8)

Other 25 (10.8) 29 (13.3)

Prefer not to answer 6 (2.6) 1 (0.5)

Hispanic or Latino ethnicitya 30 (12.9) 33 (15.1)

Insurance

Medicare 214 (92.2) 197 (90.4)

Commercial 12 (5.2) 16 (7.3)

Dual eligible 5 (2.2) 4 (1.8)

Medicaid 1 (0.4) 0

Baseline hemoglobin A1c, mean (SD), %b 7.5 (1.0) 7.5 (1.2)

Baseline hemoglobin A1c categoryb

<7% 68 (29.3) 66 (30.3)

7%-8% 116 (50.0) 106 (48.6)

>8% 48 (20.7) 46 (21.1)

Education

High school or GED or less 63 (27.2) 51 (23.4)

Some college 79 (34.1) 64 (29.4)

College degree or higher 90 (38.8) 102 (46.8)

Prefer not to answer 0 1 (0.5)

Baseline diabetes regimen

Insulin 124 (53.4) 96 (44.0)

Sulfonylurea 151 (65.1) 162 (74.3)

Insulin and sulfonylurea 47 (20.3) 46 (21.1)

Metformin 144 (62.1) 118 (54.1)

SGLT2 inhibitor 20 (8.6) 17 (7.8)

Thiazolidinedione 9 (3.9) 12 (5.5)

No. of medicines, mean (SD) 7.1 (3.3) 7.6 (3.4)

No. of chronic conditions, mean (SD) 6.0 (3.6) 6.3 (3.6)

Comorbidity

Hypertension 189 (81.5) 170 (78.0)

Hyperlipidemia 176 (75.9) 169 (77.5)

Peripheral vascular disease 134 (57.8) 123 (56.4)

Chronic kidney disease 120 (51.7) 124 (56.9)

Depression 26 (11.2) 35 (16.1)

Hypoglycemia-related ED or IP primary/principal
diagnoses in prior year

7 (3.0) 7 (3.2)

Hyperglycemia-related ED or IP primary/principal
diagnoses in prior year

3 (1.3) 2 (0.9)

Abbreviations: AD, academic
detailing; ED, emergency
department; GED, General
Educational Development;
IP, in patient; SGLT2, sodium-glucose
cotransporter 2.
a Race and ethnicity were

self-reported, including the other
category.

b Baseline hemoglobin A1c values are
the most recent results preceding
the initial primary care physician
visit.

Diabetes Deprescribing in Older Adults Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine Published online June 23, 2025 E5

© 2025 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by UFMG user on 06/28/2025

http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.2015


recent research51,52 on patient-directed education by demon-
strating the additive benefit of intervening on both sides of the
equation of prescriber and prescribee.

Overall rates of diabetes medication deprescribing were
modest. This begs the question of what the ideal deprescrib-
ing rate should be. The challenge of estimating this ideal rate
reflects the individual decision complexity that varies accord-
ing to recent and longer-term treatment history, extent of cur-
rent treatment burden, the trade-off between future risk and
shorter-term benefit, patient health status and health trajec-
tory, and patient preferences. For example, a robust and physi-
cally active 78-year-old patient whose diabetes is well con-
trolled with a stable insulin dose for the past 8 years may be
reluctant to make changes, whereas a frailer patient of the same

age taking a long-acting sulfonylurea would be an excellent can-
didate for medication changes. The many factors that go into
the deprescribing decision underscore the critical impor-
tance of engaging both the physician and the patient in in-
formed discussions over time. This clinical trial finding that
engaging patients using a simple previsit activation handout
nearly doubled the deprescribing rate underscores the impor-
tance of directly engaging patients in this challenging process.53

Results of this randomized clinical trial set the stage for
several potential follow-up innovations to promote safer medi-
cation management in older patients with type 2 diabetes.
These include (1) multimodal medication deprescribing out-
reach: AD for physicians can be expanded and generalized to
include deprescribing principles for all relevant medications in

Figure. CONSORT Diagram

268 PCPs (3347 patients) assessed for eligibility

211 PCPs (1909 patients) eligible for enrollment

57 PCPs excluded because of not attending
academic detailing session

1438 Patients excluded
802 Patients of PCPs who did not attend

academic detailing session
318 Did not meet inclusion criteria

116 Died
94 Switched PCPs
92 Not approved by PCP
16 Withdrew

121 Cognitively impaired
105 No longer taking insulin/sulfonylurea

42 Not proficient in English
19 Receiving palliative care or an active

chemotherapy regimen
17 Had type 1 diabetes
10 Inadequate contact information

3 With a communication barrier
(speaking or hearing)

1 With an insulin pump

817 Patients declined to participate
642 Patients excluded

243 Contact attempted
227 No contact attempted
153 Maximum recruitment attempts

12 No baseline survey completed
6 Baseline survey completed but

no study visit date
1 Died before study visit date

211 PCPs (450 patients) randomized

102 PCPs (218 patients) randomized
to control

109 PCPs (232 patients) randomized
to intervention

218 Patients included in the analysis232 Patients included in the analysis

12-mo Follow-up
203 Patients completed

15 Patients lost to follow-up

12-mo Follow-up
219 Patients completed

13 Patients lost to follow-up

6-mo Follow-up
212 Patients completed

6 Patients lost to follow-up

6-mo Follow-up
228 Patients completed

4 Patients lost to follow-up

The final participant reached the
12-month end date on September 11,
2024. PCP indicates primary care
physician.
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older adults and patient previsit engagement efforts can be aug-
mented by developing interactive deprescribing websites with
helpful video vignettes and other educational tools; (2) mul-
tiple chronic conditions: most older patients with diabetes also
have other concurrent chronic conditions that require lifestyle

and medication therapy, and future research can develop strat-
egies to improve diabetes care that is individualized to each pa-
tient’s overall clinical context; and (3) whole-patient perspec-
tive: in addition to concurrent chronic conditions, many older
patients experience social barriers to care such as food insecu-

Table 2. Deprescribing, Self-Reported Hypoglycemia, and Hypoglycemia- and Hyperglycemia-Related Admissions at 6 and 12 Months by Study Arm

Outcome

No. (%)

Adjusted risk difference, % (95% CI)a P value
AD + previsit handout
(n = 232) AD only (n = 218)

Primary outcomes, 6-mo follow-up

Diabetes medication deprescribing 36 (15.8) 19 (9.0) 7.5 (0.6 to 14.4) .02

Severe self-reported hypoglycemia 10 (4.7) 13 (6.5) −2.3 (−7.1 to 2.5) .56

Secondary outcomes

6-mo Follow-up

Composite 6-mo hypoglycemia outcomeb 12 (5.3) 17 (8.0) −3.4 (−7.6 to 0.9) NA

ED hypoglycemia-related admission 0 4 (1.9) −1.9 (−3.8 to −0.2) NA

IP hypoglycemia-related admission 2 (0.9) 3 (1.4) −0.5 (−2.5 to 1.5) NA

ED or IP hypoglycemia-related admission 2 (0.9) 6 (2.8) −2.1 (−4.6 to 0.3) NA

ED or IP hyperglycemia admission 1 (0.4) 0 0.5 (−0.4 to 1.3) NA

Hemoglobin A1c >8% 38 (22.4) 33 (21.2) 1.7 (−6.9 to 10.3) NA

12-mo Follow-up

Diabetes medication deprescribing 50 (22.8) 33 (16.3) 7.9 (−0.7 to 16.5) NA

ED hypoglycemia-related admission 4 (1.8) 8 (3.9) −2.1 (−5.3 to 1.1) NA

IP hypoglycemia-related admission 4 (1.8) 3 (1.5) 0.4 (−2.1 to 2.8) NA

ED or IP hypoglycemia-related admission 7 (3.2) 9 (4.4) −1.2 (−4.9 to 2.5) NA

ED or IP hyperglycemia admission 2 (0.9) 1 (0.5) 0.5 (−1.2 to 2.2) NA

Hemoglobin A1c >8% 53 (25.7) 49 (25.8) 0.3 (−7.3 to 7.8) NA

Abbreviations: AD, academic detailing; ED, emergency department;
IP, in patient; NA, not applicable.
a95% CIs for the primary outcomes are Bonferroni corrected.
bComposite 6-month outcome includes severe self-reported hypoglycemia and

ED and/or hospital admission (self-reported data were only collected at the
6-month follow-up). Models use robust variance estimation to account for
clustering by primary care physician.

Table 3. Patient-Reported Outcomes at 6 Months by Study Arm

Outcome

No. (%)
Adjusted risk difference,
% (95% CI)a P value

AD + previsit
handout (n = 232)

AD only
(n = 218)

Problem Areas in Diabetesb

Which of the following are currently a problem for you?

Feeling scared when you think about living with diabetes 26 (12.2) 32 (16.1) 0.69 (0.41-1.15) .22

Feeling depressed when you think about living with diabetes 18 (8.4) 22 (11.1) 0.75 (0.39-1.45) .45

Worrying about the future and the possibility of serious complications 60 (28.2) 55 (27.8) 1.12 (0.74-1.68) .63

Feeling that diabetes is taking up too much of your mental and physical
energy every day

36 (16.9) 45 (22.8) 0.74 (0.48-1.15) .24

Coping with complications of diabetes 50 (23.4) 46 (23.4) 1.10 (0.72-1.70) .73

Worrying about low blood glucose reactions (hypoglycemia)? 41 (19.2) 29 (14.6) 1.41 (0.84-2.34) .25

Perceived Efficacy in Patient-Physician Interactionsc

Based on your most recent visit, how confident are you in your ability:

To know what questions to ask a doctor 157 (74.1) 159 (81.1) 0.72 (0.44-1.19) .25

To get a doctor to answer all of your questions 164 (77.7) 158 (80.6) 0.82 (0.53-1.26) .43

To make the most of your visits with your doctor 173 (82.4) 155 (79.5) 1.24 (0.77-1.97) .42

To get a doctor to take your chief health concern seriously 168 (80.8) 162 (83.5) 0.70 (0.43-1.15) .20

To get a doctor to do something about your chief health concern 162 (77.9) 154 (79.8) 0.81 (0.47-1.39) .49
a Risk difference from generalized estimating equation model with baseline

response included as a covariate and robust variance to account for clustering
by primary care physician.

b Reported are patients responding a moderate or serious problem.

c Reported are patients responding 4 or 5 on a 0 to 5 scale, with higher being
more confident.
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rity, housing instability, and transportation barriers; for these
highest-risk individuals, efforts to address diabetes medica-
tion safety could be integrated into a whole-patient interven-
tion that helps patients identify, prioritize, and address the full
range of clinical and social needs that create barriers to safe care
and optimal health.

Limitations
Results must be interpreted in the context of the study de-
sign. First, the randomized clinical trial compared 2 active arms
since PCPs from both arms received the AD. Comparison to con-
current deprescribing rates was therefore examined using 2 dis-
tinct usual care parallel cohorts. While we controlled for base-
line demographic differences, residual confounding may
remain. However, the results likely reflect a true benefit of AD
given the consistently and considerably greater deprescrib-
ing seen among patients of PCPs receiving AD compared to both
cohorts in multilevel models. Second, due to changes in mode
of care delivery during and following the COVID-19 pan-
demic, we were unable to conduct in-person education or sup-
port. However, the successful results using virtual methods
have the effect of making the intervention more easily dis-
seminated given the lower barriers to implementation. Third,
we did not directly assess the extent of shared decision-
making or patient satisfaction with the use of the previsit
activation handout. Future studies involving direct analysis
of visit dialogue could address these questions. Although only

a proxy for visit interactions, the finding of statistically sig-
nificant greater diabetes-specific documentation in the AD plus
previsit arm suggests that visits in this arm more often in-
cluded discussion of diabetes than visits in the AD-only arm.
Finally, this study was conducted within a single integrated
care delivery system. Because older patients with type 2 dia-
betes within KPNC have largely similar demographic, insur-
ance, and clinical characteristics as US national patterns, the
clinical findings are largely generalizable. Dissemination to
other clinical settings, however, will require development of
local strategies for delivery of AD sessions and for providing
patients with the previsit medication handout.

Conclusions
In this randomized clinical trial, AD was an effective strategy
for increasing diabetes medication deprescribing among older
patients with type 2 diabetes. The impact of this strategy was
augmented by directly involving and preparing patients be-
fore the visit by providing a simple 1-page handout. Further re-
search on deprescribing with larger sample sizes may be re-
quired to demonstrate the hypothesized causal link between
safe deprescribing and reduced hypoglycemia-related compli-
cations. Next steps in the effort to change diabetes manage-
ment for older high-risk patients may further benefit from also
including system-level and policy-level interventions.
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