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INTRODUCTION

Primary care providers with no advanced training in geriatrics
or dementia predominately care for geriatric patients around
the world. Therefore, dementias are commonly overlooked or
misdiagnosed in busy primary care practices.1 A potential
cause for missed dementia diagnoses is infrequently utilizing
evidence-based evaluation and management strategies in pri-
mary care settings.2, 3 A clinical tool is needed to assist in
detecting and managing cognitive impairment when concerns
arise.
Previously, EHRs have been utilized to successfully imple-

ment clinical tools in primary care settings.4, 5 Use of EHR
clinical decision tools for dementia evaluation during resident
training has been shown to improve resident assessment and
management of dementia.6 Given the rates of EHR use in
primary care and the ability to make workflows standard
across settings, we hypothesized that an EHR platform to
improve dementia management for primary care providers
could have significant clinical impact.

METHODS

An EHR-based clinical tool designed to guide providers
through dementia assessment and management was evaluated
in Oregon Health and Science University’s internal medicine
clinic. Study participants, voluntary primary care providers
without geriatric training, received an hour training on diag-
nosis and management of dementia using the EHR tool. Pro-
viders completed retrospective pretest-posttest surveys to eval-
uate perceived confidence with dementia practices before and
after the training. The dementia EHR tool was implemented in
general practice and the same confidence survey was given at
the close of the study.
Chart review of participating providers’ patients seen for

cognitive concerns was performed 6 months pre- and
12 months post-training. Patients seen by a neurologist or
geriatrician for cognitive evaluation within 12 months of the
study start date were excluded to prevent confounding.

Overall, 25 providers participated in the study and 138 patients
(54 pre-intervention, 84 post-intervention) were evaluated by
these providers for new memory concerns during the study
period.
One-tailed Wilcoxon signed-rank tests analyzed change in

provider confidence before and after training and EHR tool
implementation. A two-tailed Pearson’s χ2 test or Fisher’s
exact test compared dichotomous pre- and post-intervention
data from the chart review. The significance level was 0.05.
All statistical analyses used R Studio (version 1.2.5001; 2009–
2019 R Studio, Inc.).

RESULTS

Providers reported increased confidence in all areas of the
survey after intervention and six reached statistical signifi-
cance (Table 1). The majority of patients had testing with
SLUMS or MoCA. Most scored in the mild cognitive impair-
ment range (21–26/30), while a significant number scored in
the dementia range (5–20/30). Among those with abnormal
scores, work-up such as depression screening, gait assessment,
TSH, and B12/MMA labs was common throughout both pre-
and post-intervention periods. Other areas of evaluation, such
as activities of daily living assessment, had perpetually low
rates. While many patients met criteria for a specific cognitive
impairment diagnosis, the majority received non-specific di-
agnoses (Table 2).
Providers frequently ordered referrals to physical therapy

but rarely to other specialties. Patients received information
regarding home safety and tai chi more commonly than re-
sources such as driving safety and caregiver resources
(Table 2). None of these measures improved significantly after
the EHR tool implementation.

DISCUSSION

Despite reported increases in confidence in dementia manage-
ment with use of the novel EHR tool, this intervention did not
significantly increase rates of additional work-up, diagnosis,
or management in patients with abnormal scores on cognitive
testing.
Dementia care incorporates recognizing memory concerns,

making an accurate and specific diagnosis, and providing
referrals and resources to patients and families. Our providers
routinely performed cognitive testing but often missed key
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elements of the evaluation, used non-specific diagnoses, and
rarely provided referrals and resources. These findings indi-
cate gaps in provider attention to complete dementia evalua-
tions, incomplete follow-up, and missed opportunities for
optimal management of cognitive impairment with patients
and families.
Limitations of this study include generalizability due to

small sample size within a single practice and no “gold stan-
dard” in diagnosis of dementia. More work needs to be done to
find strategies to improve dementia care in general practice
settings. This study showed that improving perceived confi-
dence in managing dementia care with an EHR tool may have
helped to ensure appropriate testing for dementia, but does not
translate into change in practice patterns regarding care of
patients with memory complaints.
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Table 2 Chart review results before and after dementia EHR tool
implementation

Pre-EHR
tool N (%)

Post-EHR
tool N (%)

P
value

Work-up
B12/MMA checked 41 (75.93%) 52 (61.90%) 0.086
TSH checked 43 (79.63%) 63 (75.00%) 0.529
RPR checked 19 (35.19%) 23 (27.38%) 0.331
HIV checked 12 (22.22%) 15 (17.86%) 0.528
CT head 14 (25.93%) 17 (20.24%) 0.435
Depression screen 48 (88.89%) 65 (77.38%) 0.087
ADL assessment 11 (20.37%) 19 (22.62%) 0.755
Gait assessment 44 (81.48%) 64 (76.19%) 0.462

Diagnosis used
Specific diagnosis 20 (37.03%) 32 (38.09%) 0.900
MCI 18 (33.33%) 30 (35.71%) 0.774
Mixed AD and vascular

dementia
1 (1.85%) 2 (2.38%) 0.999

Mild dementia 1 (1.85%) 0 (0.00%) 0.391
Non-specific diagnosis 34 (62.96%) 52 (61.90%) 0.900
Memory change 7 (12.96%) 10 (11.90%) 0.854
Cognitive impairment/

deficit
6 (11.11%) 7 (8.33%) 0.586

Memory loss/problem/
impairment

20 (37.04%) 35 (41.67%) 0.588

Age-related cognitive
decline

1 (1.85%) 0 (0.00%) 0.391

Cognitive testing
Overall 43 (79.63%) 62 (73.81%) 0.434
Score 0–10 0 (0.00%) 3 (4.92%) 0.140
Score 11–15 3 (6.98%) 4 (6.56%) 0.933
Score 16–20 4 (9.30%) 6 (9.84%) 0.928
Score 21–26 28 (65.12%) 34 (55.74%) 0.337
Score 27–30 8 (18.60%) 14 (22.95%) 0.593

Referrals
Neuropsychology 9 (16.67%) 6 (7.14%) 0.079
Speech therapy 10 (18.52%) 5 (5.95%) 0.021
Neurology 7 (12.96%) 8 (9.52%) 0.526
Geriatrics 3 (5.56%) 9 (10.71%) 0.366
PT 21 (38.89%) 31 (36.90%) 0.814
OT 4 (7.41%) 4 (4.76%) 0.711

Resources given
Diagnosis-related

resources
12 (22.22%) 20 (23.81%) 0.829

Driving eval info 2 (3.70%) 0 (0.00%) 0.151
AD association 10 (18.52%) 14 (16.67%) 0.779
Caregiver resources 3 (5.56%) 4 (4.76%) 0.999
Tai chi 15 (27.78%) 33 (39.29%) 0.166
Mediterranean diet 6 (11.11%) 9 (10.71%) 0.942
Home safety 17 (31.48%) 22 (26.19%) 0.501

Table 1 Perceived confidence scores of providers at baseline and
following EHR tool use

Confidence survey 2—use
of dementia smart set

Before
median
(IQR)

After
median
(IQR)

P
value

Screening for dementia 4 (2.5–4) 4 (3.5–4) 0.074
Making diagnosis of
dementia

3 (2.5–3) 4 (3–4) 0.018

Distinguishing Alzheimer’s
from other forms of
dementia

3 (2.5–3) 3 (3–3.5) 0.036

Understanding of assessment
instruments

3 (2.5–3.5) 4 (3–4) 0.186

Understand role of brain
imaging in diagnosis

3 (2–4) 4 (3.5–4) 0.024

Provide initial treatment 3 (2–4) 4 (4–4) 0.044
Use of medications 3 (2–3.5) 4 (3.5–4) 0.047
Explain diagnosis to patient 3 (3–3.5) 3 (3–4) 0.173
Deliver education about
dementia

2.5 (2–3) 3.5 (3–4) 0.010

Refer to resources 2.5 (2–3) 3 (2.25–
3.75)

0.186
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