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AbstrAct

Background/objectives: the ability to manage 
medications independently may be affected in 
older adults due to physical and cognitive limita-
tions. Numerous electronic medication adherence 
products (eMAPs) are available to aid medication 
management. Unfortunately, there are no available 
guidelines to support clinicians in recommending 
eMAPs. the objective of this study was to create 
and validate a clinician tool to guide use of eMAPs.

Methods: Pharmacists who previously tested 
the usability of the eMAPs participated in a 
focus group to provide feedback on 5 metrics of 
the clinician guide: unassisted task completion, 
efficiency, usability, workload and an overall eMAP 
score. Participants were asked semistructured 
questions on how they would use the tool to 

inform recommendations of medication aids to 
patients. the discussions were audio-recorded and 
transcribed verbatim and qualitatively analyzed. the 
clinician guide was modified to reflect feedback.

Results: Five pharmacists (80% female, mean years 
of practice: 15.8) participated in the focus group. the  
clinician guide was modified by removing 2 metrics 
and adding an additional 8 metrics: maximum num-
ber of alarms, number of days the product can accom-
modate for based on a daily dosing regimen, price, 
monthly subscription, portability, locking feature, 
average time to set the device and number of steps 
required to set the device. the definition and calcu-
lation for unassisted task completion were modified. 
Additional instructions and specific patient case exam-
ples were also included in the final clinician guide.

Numerous automated 
in-home dispensing 
products are becoming 
available for patients 
to use at home. It 
is imperative for 
pharmacists and other 
clinicians to be able to 
compare the product 
features, usability and 
workload involved in 
using these products 
before recommending 
them to their patients.

De nombreux appareils de 
distribution automatisés 
deviennent disponibles 
pour les patients pour 
un usage à domicile. 
Il est impératif que 
les pharmaciens et 
les autres cliniciens 
puissent comparer les 
caractéristiques des 
produits, leur facilité 
d’utilisation et la charge 
de travail qu’implique 
leur utilisation avant de 
les recommander à leurs 
patients.

Tejal PaTel

Conclusion: since significant variability exists between eMAPs, it is imperative to have a tool for frontline 
clinicians to use when appropriately recommending the use of these products for medication manage-
ment in older adults. Can Pharm J (Ott) 2022;155:119-127.

Introduction
For patients to take their medications, sev-
eral steps have to be undertaken in a specific 
order. The patient has to identify the correct 
medication to take, open the appropriate con-
tainer or packaging, know how many tablets 
or capsules to retrieve, be able to retrieve the 

correct number of pills and know the process 
by which to self-administer the medications.1 
This process, the ability to “self-administer a 
medication regimen as it has been prescribed,” 
is labeled medication management capac-
ity and requires both physical and cognitive 
capabilities.2

https://us.sagepub.com/en-us/journals-permissions
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Older adults’ capacity to manage medications has been 
shown to be affected in several studies. In 1 cross-sectional sur-
vey of 317 patients aged 65 years and older, 28.4% experienced 
challenges with opening their medication packaging; of these 
older adults, the relative risk of facing 1 or more challenges with 
opening peel-off blisters was 3.7 times (95% confidence inter-
val [CI], 2.5-5.5) and with push-through blisters was 1.9 times 
(95% CI, 1.2-2.8) that of opening a bottle.3 Aside from the phys-
ical strength and dexterity required to open packaging, vision 
impairment can significantly increase the risk of exceeding the 
maximum dose, improper dosing and improper dose spacing, 
as reported by 1 study investigating the impact of visual acu-
ity on the use of nonprescription single and multi-ingredient 
acetaminophen products.4 Cognitive impairment has also been 
correlated with declining medication management capacity in 
several studies.2,5-7 In addition to these patient-related factors, 
medication-related factors such as formulation of the medica-
tion, polypharmacy and complexity of medication regimens 
also affect medication management capacity.8

Older adults, the majority of whom continue to self-man-
age their medications,9,10 try to address these challenges with 
medication management by devising a multitude of strate-
gies to improve medication-taking. Patients may use personal 
systems and routines to remember to take their medications. 
For example, they may store their medications in specific loca-
tions (e.g., the kitchen counter) or take medications at times 
correlated with certain activities (e.g., while watching televi-
sion).11,12 Many older adults also use reminder systems such as 
calendars or pill boxes to organize their medications.10,13

A variety of medication organization systems are available 
on the market. A previous systematic search for electronic 
products promoted to improve medication-taking among 
seniors revealed 80 such products available for purchase by 
the Canadian senior.14 These electronic medication adherence 
products (eMAPs) have a variety of features such as integrated 
alarms and cloud-based dispensers with real-time monitor-
ing. However, an investigation into the usability of 22 of these 
products demonstrated significant variability in the usability 
of and workload required to use these products.13 In addition, 
this study demonstrated that participants were only able to 
complete all the steps required to set up a product for use in 
103 of 186 tests completed (55.3%; range, 0%-100%).13

Visual examination of these products as well as the variabil-
ity in usability, workload and the number of steps required to set 
up the products revealed several differentiating features. These 
included different number and size of compartments for medi-
cation storage and organization, as well as different number and 
type of alarms and cost. These differentiating features could be 
used to guide clinicians in assisting older adult patients and 
their caregivers in adopting the appropriate product to address 
medication-taking. Therefore, the objective of this study was 
to develop and validate a guide for clinicians to use in clinical 
practice when determining which electronic medication adher-
ence product may be suitable for an older adult by comparing 
the different features of the 22 eMAPs tested.

Methods

Study design
This study was part of a larger mixed-methods research proj-
ect testing the usability and workload of 22 eMAPs (Table 1). 
For the validation of the clinician guide, we used qualitative 
research methods using focus groups.

Ethical review
This study received approval from the University of Waterloo 
Office of Research Ethics. All participants were informed of the 
study and provided consent prior to enrolling.

Development of clinician guide
The initial version of the clinician guide was developed by 
examining the results from the larger study, which tested the 
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 • the ability to appropriately manage medications is 
important for independent living among older adults.

 • Numerous electronic medication storage and dispensing 
devices are available for older adults to purchase, but 
there are no guides to assist in choosing a particular 
dispensing device.

 • the clinician guide for the use of electronic medication 
adherence products can enable clinicians to assist 
patients in choosing a product based on the needs of 
the patient and the features of the product.

MIsE EN PrAtIQUE DEs 
cONNAIssANcEs                                 

 • La capacité à gérer correctement les médicaments est 
importante pour le maintien d’une vie indépendante 
chez les personnes âgées. 

 • De nombreux appareils électroniques de distribution 
et de stockage de médicaments sont offerts sur le 
marché pour les personnes âgées, mais il n’existe 
aucun guide pour les aider à choisir un appareil de 
distribution en particulier.

 • Le guide du clinicien sur l’utilisation des appareils 
électroniques d’observance thérapeutique peut 
permettre aux cliniciens d’aider les patients à choisir 
un appareil en fonction des besoins du patient et des 
caractéristiques du produit.
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TaBle 1 Electronic medication adherence products (eMAPs) tested

Name of product Manufacturer Purchased from Official web link (if available) or purchase link

GMs Med-e-lert Automatic 
Pill Dispenser

Group Medical 
supply, LLc

Amazon canada https://groupmedicalsupply.com/product/
gms-bluetooth-automatic-pill-dispenser-28-
compartment-dosage-reminder-for-up-to-6-
alarms-a-day-for-prenatal-care-for-women-
medication-vitamins-supplements-for-adults-
elderly/

LiveFine Automatic Pill 
Dispenser and reminder

LiveFine Amazon canada https://www.livefineproducts.com/collections/
main/products/ivpilldcgrp-automatic-pill-
dispenser-28-day-electronic-medication-
organizer-with-alarm-reminders

Medready 1700 Automated 
Medication Dispenser

Medready, Inc. Amazon canada https://www.medreadyinc.net/products/
medication-dispensers/medready-1700/

Medsmart Med-reminder 
and Dispensing system

e-pill e-pill https://www.epill.com/medsmart.html

e-pill Medtime station 
Automatic Pill Dispenser 
with tipper

e-pill e-pill https://www.epill.com/epillstation.html

timercap travel size timercap, LLc timercap, LLc https://www.timercap.com/product-page/travel-
4-pack

timercap Universal size timercap, LLc timercap, LLc https://www.timercap.com/product-page/
standard-4-pack

Jones Medication Adherence 
system

Jones Packaging, 
Inc.

NA NA

reizen Vibrating Pill box reizen Maxiaids https://www.maxiaids.com/reizen-vibrating-five-
alarm-pill-box

Vitacarry Advanced Pill case Vitacarry Amazon UsA http://www.vitacarry.com/?page_id = 9

Nishiki round Pill box with 
Alarm

Nishiki Amazon canada https://www.amazon.ca/Arbor-Home-Automatic-
Electronic-Medication/dp/b011X6YMYO

MedGlider system 1 with 
talking reminder

Medport Amazon UsA https://www.amazon.com/MEDport-MEDglider-
talking-reminder-Medication/dp/b00804698A/
ref = sr_1_2?

Patterson Medical tabtime 
super 8

tabtime LtD ebay canada https://tabtime.com/products/tabtime-super-8

100-Hour Pill reminder Aidapt ebay canada https://www.aidapt.co.uk/homepage.aspx?com = 
product&pg = 1035&productid = 1249

Med-Q smart Pillbox Med-Q Med-Q https://medqpillbox.com/med-q-smart-pill-box/

e-pill MedGlider Home 
Medication Management 
system

e-pill e-pill https://www.epill.com/medglider7x4.html

(continued)
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Name of product Manufacturer Purchased from Official web link (if available) or purchase link

Medcentre system Medcenter 
systems, LLc

Amazon canada https://www.medcentersystems.com/
Medcenter-system-Monthly-Pill-Organizer-
reminder-p/7026-5.htm

eNNOVEA Weekly Planner 
with Advanced Auto 
reminder

eNNOVEA 
Medical, LLc

e-pill https://www.epill.com/kitchenmedbox.html

e-pill Multi-Alarm Pocket XL e-pill e-pill https://www.epill.com/pilldispenserp.html

6 Grid Pill storage case with 
Alarm

Nr cesdeals. com https://www.cesdeals.com/product/portable-
digital-lcd-alarm-medicine-box-pill-case-
medical-kit-timer-reminder-6-compartments-
medication-pills-health-care-device-183075

Itzbeen Pocket Doctor Itzbeen Amazon canada https://itzbeen.com/product/pocket-doctor-
medication-reminder-device/

e-pill Accutab Weekly Pill 
Dispenser

e-pill e-pill https://www.epill.com/accutab.html

NA, not applicable; Nr, not reported.

TaBle 1 (continued)

usability and workload required to use eMAPs. Twenty-two 
products were tested by a sample of older adults (n = 23), 
caregivers (n = 5) and health care professionals (n = 11) for 
usability, workload, time taken to set up and use the product 
and problems encountered while using the product. Each par-
ticipant was asked to set up and use 5 products. Participants 
were provided with manufacturer instructions and a series 
of tasks that researchers requested they complete to use the 
product.13

We used the System Usability Scale (SUS)15,16 and the 
NASA–Task Load Index (NASA-TLX) questionnaire17,18 to 
determine and interpret usability and workload, respectively, 
and cognitive walkthrough19 to examine the problems encoun-
tered and time taken for setting up and using the product.13 We 
chose to report the following features in the clinician guide: 
mean unassisted task completion, mean efficiency, mean 
usability, mean workload and an overall eMAP score.

1. Unassisted task completion

Unassisted task completion was defined as the number 
of steps a participant completed without assistance from a 
research team member.20 When assistance was required, it 
included providing hints, explaining a step or physically assist-
ing the participant to set up the product. Unassisted task com-
pletion was calculated by the following formula:20

Unassisted task completion
number of steps completed without a

(%) =
sssistance

total number of steps required to use the product
×100

2. Efficiency

Efficiency was defined as the time spent on task completion.20 
It is measured by dividing the proportion of steps completed 
successfully, whether assisted or unassisted, by each participant 
divided by the total time spent by the participant on all steps:20

Efficiency
number of steps completed successfully, unassisted o

=

(
rr assisted

total number of steps required to set up product
tot

the
)

/ aal time spent on completing steps (minutes)

3. Usability

Usability was determined by the SUS score of each product. 
SUS consists of 10 statements that assess an individual’s level 
of agreement with concepts such as complexity of the system, 
technical ability to use the system, integration of the functions 
and learnability of the system, among others. SUS scores range 
from 0 to 100, where higher scores indicate higher usability.15 
Both SUS scores and a colour coding scale were used to display 
usability of each product in the clinician guide.15 SUS scores of 
70.01 to 100.00, defined as “acceptable usability,” were colour 
coded green; SUS scores of 50.01 to 70.00 were defined as “mar-
ginally acceptable” and displayed in yellow; and SUS scores of 
<50.00 were defined as “not acceptable” and represented in red.

4. Workload

Workload was determined by the NASA-TLX score, where 
scores range from 0 to 100, with higher scores indicating more 
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work involved in using the product. Similar to SUS, both the 
scores and a colour coding scale were used to display NASA-
TXL score ranges in the clinician guide.18 The colour green 
indicated NASA-TLX scores that were >75th quartile, yellow 
indicated between 50th and 75th quartile and red indicated 
<50th quartile.

5. eMAP score

Based on these 4 metrics, we determined an overall eMAP 
score. Each metric for each eMAP was given a score between 
1 and 3, where 3 indicated that the eMAP for the particular 
metric fell within the highest quartile, or was coloured green. 
A score of 2 indicated that the eMAP fell within the 50th to 
75th quartile or was coloured yellow, and a score of 1 indicated 
that it fell below the 50th quartile or was coloured red. The 4 
metrics were then added up for each eMAP and divided by 1.2 
to obtain a total score out of 10. Overall scores for the eMAPs 
ranged from 3.33 to 10. A corresponding image was used to 
showcase eMAP scores (see Table 2).

Focus group sample
Once the initial version of the tool was finalized with the 4 
metrics identified above for each of the 22 eMAPs tested, the 
11 health care professionals who completed the usability and 
workload testing for eMAPs in the larger study were invited to 
participate in a focus group.

Participants were provided with an explanation for the 
development of the tool, the definitions and formulas used 
to calculate the different metrics and how the overall score 
was determined. Participants were asked semistructured and 
probing questions regarding the use of the different metrics 
in the clinician guide, whether the tool accurately represented 
their experiences with the testing of the tool, whether the tool 
could be useful in clinical practice and whether additional fac-
tors could be reported (Appendix 1, available online at www.
cpjournal.ca).

Data analysis
The focus group session was audio-recorded using a Sony Digi-
tal Voice Recorder ICD-PX470. Three research team members 
(AM, CL and JI) took detailed notes during the focus group 
meeting. The audio recording was then transcribed verbatim by 
one researcher (JI) into a Microsoft Word document (Microsoft 
Office 365 ProPlus Version 1907), and notes from the focus group 
were used to supplement the recording. The transcript was then 
independently verified by another member (AM). The transcripts 
were thematically coded to identify themes and subthemes. Tran-
scripts were coded independently by 2 researchers (AM and JI). 
Any disagreement was resolved by discussion. The results of this 
analysis were used to develop a final version of the tool.

Results
Of the initial 11 health care professionals who participated 
in the larger study, 5 pharmacists agreed to participate in this 

TaBle 2 Electronic medication adherence product 
grading scale

Score range Corresponding image

≥8.5

<8.5 and ≥7

<7 and ≥5.5

<5.5 and ≥4

<4

TaBle 3 Participant demographics

Variable
Pharmacists 

(N = 5)

Gender (n, %)

 Male 1 (20)

 Female 4 (80)

Years of practice

 Mean ± sD 15.8 ± 12.7

 Mode 15

 Median 15

 range 5-37

Older adults worked with/dispensed  
 prescriptions for (n, %)

 <10 0 (0)

 10-20 1 (20)

 20-30 1 (20)

 >30 3 (60)

assist older adults with medication-taking

 Yes 5 (100)

Medication aids recommended to patients (n, %)

 Yes 5 (100)

  blister pack 5 (100)

  Pill box/dosette 1 (20)
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study. The focus group discussion consisted of 5 pharmacist 
participants and 6 research team members (Table 3).

Qualitative analysis
Thematic coding of the transcript generated 5 themes, includ-
ing 1) interpretation, 2) appropriateness of the metrics, 3) 
independent scoring, 4) multiple product end-users and 5) 
further research (see Figure 1 for participant quotes associated 
with themes and subthemes).

Interpretation. Participants indicated difficulty with under-
standing the overall eMAP score, usability, workload, unas-
sisted task completion and efficiency, as they were unfamiliar 
with these metrics.

They also indicated that users may require additional train-
ing to use the clinician guide and to revise the guide to allow 
those without any background knowledge to use it (Figure 1).

Appropriateness of the metrics. Several subthemes were 
identified within this theme. Participants discussed the 
appropriateness of the different metrics as factors by which 
to recommend products. For example, they felt comparing 
eMAPs based on the 5 metrics presented without a comparison 
of the number of compartments was not helpful in determining 
which product was appropriate for a patient with a complex 

medication regimen. Participants also indicated that all 4 
metrics should be not be weighted equally for every patient 
and found interpretation of the weighted scoring problematic. 
Participants also discussed the appropriateness of units 
representing the different metrics, cutoff values and colour 
coding and recommended other factors such as cost and 
portability to be included in the clinician guide.

Independent scoring. Participants noted that as clinicians, 
they would like to determine which product is best for their 
patient based on the metrics, instead of an overall score 
(Figure 1).

Separation of metrics by product end-users. Participants also 
reported that the guide should be used to help clinicians and 
caregivers determine which product may be usable by the 
end-user filling the product with medication as well as the 
person retrieving the medication for administration (Figure 
1). In the study, usability was determined for both filling and 
using the product as one metric, but participants in this study 
reported that 2 separate usability metrics—one for filling the 
adherence product and one for retrieving the medication for 
administration—should have been determined.

Further research. Finally, participants noted further research 
needs to be conducted to measure other aspects of using 

FiGuRe 1 Participant quotes associated with themes and subthemes
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eMAPs that may guide selection of the product, such as 
product learnability.

General takeaways. Based on the discussions with the 
pharmacist participants and the qualitive analysis of the focus 
group, we determined participants wanted a tool that they, as 
clinicians, can use to aid them in independently determining 
which product is best for their patient, based on patient need 

and wants. Participants also wanted more information about 
the products, for example, whether the product is portable, 
the cost of the product, the number of compartments and 
number of days of supply each product can accommodate. 
Participants also wanted visual consistency in the formatting 
of the guide, for example, all values in percentages, all values 
colour coded and all values to the same number of decimal 
points. Participants did not appreciate the efficiency metric as 

FiGuRe 2 the final clinician guide

* Device has one compartment that can be accessed mul�ple �mes; ∞ No restric�ons to the amount of �mes a device 
alarm can be programmed; ** Device was adver�sed as an electronic product; however, does not have 
electronic components; N/A: Not Applicable; $ < $30; $$ $30 – $69; $$$ $70 – $109; $$$$ > $109;
�High usability;� Medium usability;� Low usability
�Low workload;�Medium workload;�High workload
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Once 
Daily
(OD)

Twice
Daily
(BID)

Three 
Times
Daily
(TID)

Four 
Times
Daily
(QID)Device Name

resnepsiDlliPcita
motuA

GMS Med-e-lert Automa�c Pill 
Dispenser 6 28 14 7 7 $$$ No No Yes 17:30 18 13%

LiveFine Automa�c Pill Dispenser and 
Reminder 6 28 14 7 7 $$$ No No Yes 18:30 18 25%

MedReady 1700 Automated 
Medica�on Dispenser 4 28 14 7 7 $$$$ No No Yes 26:30 16 50%

MedSmart Med-Reminder and 
Dispensing System 6 29 14 7 7 $$$$ No Yes Yes 25:30 20 33%

e-pill MedTime Sta�on Automa�c Pill 
Dispenser with Tipper 6 28 14 7 7 $$$$ No No Yes 31:00 17 25%

paC
kcolC

TimerCap Travel Size N/A 1* N/A N/A N/A $ No Yes No 5:30 5 100%

TimerCap Universal Size N/A 1* N/A N/A N/A $ No Yes No 5:30 5 100%

retsilBe Pa
ck Jones Medica�on Adherence System ∞ 14 7 N/A N/A N/A Yes Yes No 15:30 12 29%

mralA
hti

wxoBlliP

Reizen Vibra�ng Pill Box 5 5 2 1 1 $ No Yes No 15:30 10 67%

VitaCarry Advanced Pill Case 7 7 3 2 1 $$ No Yes No 15:00 10 67%

Nishiki Round Pill Box with Alarm 5 7 3 2 1 $ No Yes No 15:00 10 67%

MedGlider System 1 with Talking 
Reminder 4 4 2 1 1 $$ No Yes No 16:30 11 90%

Pa�erson Medical TabTime Super 8 8 8 4 2 2 $$ No Yes No 12:30 12 44%

100-Hour Pill Reminder ∞ 3 1 1 N/A $ No Yes No 9:30 10 89%

MedQ Smart PillBox 2 14 7 N/A N/A $$$ No Yes No 12:30 12 70%

e-pill MedGlider Home Medica�on 
Management System 4 7 7 7 7 $$$ No Yes No 10:00 14 78%

MedCentre System 4 30 30 30 30 $$$ No Yes No 16:30 8 38%

eNNOVEA Weekly Planner with 
Advanced Auto Reminder 4 14 14 14 14 $$$ No Yes No 15:30 14 63%

e-pill Mul�-Alarm Pocket XL 37 7 3 2 1 $$ No Yes No 11:30 12 56%

6 Grid Pill Storage Case with Alarm 5 6 3 2 1 $ No Yes No 15:30 12 44%

redni
meR

Al
ar

m

Itzbeen Pocket Doctor 4 0 0 0 0 $ No Yes No 15:00 17 11%

**e-pill Accutab Weekly Pill Dispenser N/A 7 7 7 N/A $$ No No No 9:00 5 33%

Product Specific Features Ease of Use

COPYRIGHT © 2021 Tejal Patel, Jessica Ivo, Aidan McDougall, 
Catherine Lee, Feng Chang, Jillian Bauer & Sarah Pritchard

Clinician Guide to Recommending 
Electronic Medica�on Adherence 
Products (eMAP Clinician Guide)
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well as the overall score, as these were not readily understood 
and could be easily misinterpreted.

Final clinician guide
The initial version of the clinician guide was modified with the 
feedback and suggestions received, and the final version is avail-
able as Figure 2. Of the original 5 metrics included in the initial 
version, the metrics of efficiency and the overall eMAP score 
were removed, and both SUS and NASA-TLX were modified 
by removing the scores. The colour coding used to represent 
degree of usability and workload was retained. Eight  additional 
metrics were added: maximum number of alarms, number of 
days the product can accommodate for based on a daily dos-
ing regimen, price, monthly subscription, portability, locking 
feature, average time and number of steps required to set the 
device. The metric unassisted task completion was recalculated 
to represent the proportion of individuals who were able to 
set, fill and remove medications from the device without any 
help from researchers. Additional instructions and patient case 
examples were included to guide the appropriate use of the tool 
(see Appendix 2, available online at www.cpjournal.ca).

Discussion
Our clinician guide is the first tool of its kind. There are no other 
guides that enable clinicians to recommend or assist patients with 
purchasing the most appropriate electronic medication adher-
ence aid in medication-taking. By using this guide, clinicians, 
including pharmacists, physicians, nurses and occupational ther-
apists, can compare the number of days a product can accom-
modate based on the frequency of dosing, the number of alarms 
that can be set as reminders, the cost of the product, whether a 
subscription fee is required for real-time electronic monitoring, a 
device’s portability and if the device can be locked, as well as aver-
age usability and average workload required to use the product. 
These features can be used by clinicians to recommend products 
based on the needs of the patient and by gauging whether the 
usability and workload required will affect independent use.

The features chosen to be represented in the clinician guide 
were also determined to be of importance in a qualitative 
analysis of interviews conducted with participants who tested 
the usability of the products.21 They indicated that the initial 
impression of simplicity or complexity in the setup affected the 
overall impression of the product. Participants found prod-
ucts that required repetitive reviews of instructions for setup 
unfavourable. Other product features that were discussed by 
participants were the availability of alarms, portability, storage 
capacity and affordability.

Many, if not all, community pharmacies offer the service of 
dispensing medications in blister packaging, also commonly 
known as compliance packaging. Blister packaging is useful 
for those patients on complex medication regimens, as the 
organization of the medications is completed by the pharmacy. 
This type of packaging addresses the errors a patient may make 

when filling their own multidose dispensing aid with medica-
tions from multiple prescription vials, each with its own set 
of instructions.22 It may improve efficiency in taking medica-
tions.22 Furthermore, it permits caregivers and health care pro-
viders to visually examine the packaging to determine whether 
doses are being taken on the days and times dispensed. How-
ever, older adults may not be able to peel the tabs or push 
medications through the blister packaging.3 In addition, while 
blister packaging reduces cognitive workload related to orga-
nizing medications, it does not address forgetfulness. It may 
be useful for patients with declining executive functioning23 
but not declining memory.24 Older adults living within a fixed 
income may not be able to afford this service in every prov-
ince.25 Patients who are unaware of the service or those who 
cannot afford the dispensing fees charged with each blister 
pack fill may opt to buy their own multidose dispensing aids, 
whether they have electronic features or not. Therefore, it is 
imperative that products be examined for appropriateness as 
they are not equally usable. Older adults and caregivers may 
struggle with setting up the product for use at home.13

While our guide compares 22 of the products tested, it is 
not comprehensive. Numerous other products are available 
for purchase.14 Many, if not all, of these products are mar-
keted without an assessment of effectiveness in improving 
medication-taking or adherence.26 Furthermore, features of 
the products vary widely and can affect the usability of the 
products. Patients with impaired dexterity, impaired cognition 
and vision problems may find them difficult to use.24 Indeed, 
physical and cognitive capability was noted as crucial for the 
appropriate use of the products.21 Many products required 
good vision, hearing and dexterity to press small buttons, flip 
switches, rotate devices and respond to alarms, among others. 
Similarly, technology literacy and learnability may also drive 
the appropriate use of the product.

Limitations
While our guide offers some features to consider when 
determining which product is most suitable, more research 
is required to establish the effectiveness of the products in 
improving and sustaining adherence to medications. Further-
more, the guide is limited in its applicability as we tested our 
products with older adults who did not report any physical or 
cognitive challenges. We also did not test learnability. These 
user features have to be considered when recommending med-
ication adherence devices, and future studies should investi-
gate the usability of these products in patient populations with 
physical and cognitive limitations.

Another limitation of this study was the small sample size of 
5 pharmacists. While we recruited 11 health care professionals to 
participate in the larger study, only 5 pharmacists agreed to par-
ticipate in the focus group. The participation of the 5 pharmacists 
increases the robustness of the guide compared to one where the 
guide was developed solely by a research team; however, a larger 
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sample size and additional interprofessional participants would 
have increased the robustness even further and enabled other 
disciplines, such as occupational therapists, to use the tool.

Conclusion
Numerous electronic products are marketed to address med-
ication-taking. However, there is significant variability in the 
features, cost, usability and workload among these products. 

This variability necessitates a comparison of features of the 
products so that an end-user, caregiver or clinician choose 
the right product for their use. Our Clinician Guide to Rec-
ommending Electronic Medication Adherence Products 
(eMAP Clinician Guide) provides a comparison of the fea-
tures of 22 such products to guide clinicians in recommend-
ing the appropriate product based on the specific needs of 
the patient. ■
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