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ABSTRACT
The goal of this research was to observe which
features, according to the users’ point of view,
might influence the use of pillboxes. Older
adults were surveyed in order to test different
pillboxes and report their observations about
their difficulties. Both the individuals and the
pillboxes themselves have characteristics that
might influence successful use, such as difficulty remembering medication names and lack
of hand strength and the complexity of the pillboxes’ alarm system and opening mechanism.
Pillboxes can be effective in helping older adults
take their medication provided they are designed according to both dosage prescription
and the user’s functional capacity.
Keywords: Aging; Medication Adherence;
Self-Help Devices

1. INTRODUCTION
The failure to follow a medication regimen can result
in serious medical outcomes for the patients and significantly increase health costs [1,2]. Indeed, 33% - 69% of
medication-related hospital admissions have been found
to be due to the weak medication adherence [1-5]. Patients’ errors that lead to adverse drug events have been
found to be often related to adherence errors [6-8]. The
higher rates of medication-related hospital admissions are
associated with elderly patients prescribed with a multidrug regimen [1,4,6]
Measuring adherence rates accurately is a very difficult
task [8-11]. Estimates of adherence rates in elderly populations range from 27.8% to 75% [12]. Adherence rates
have been found to deteriorate with increasing length of
time on a medication regimen [10] and with the amount
Copyright © 2013 SciRes.

and variety of medications routinely taken [12]. Older
adults are more liable to bear the multiple chronic illness
[13,14] that commonly involve the prescription of multiple long-term medications [15-17] and such intricate
regimens have been associated to a greater possibility of
non-adherence [1,15,18]. Moreover, age-related changes
in cognition increase the complexity of this task. These
cognitive declines, that often accompany aging, may include losses in the working memory and other executive
functions, may decrease the ability of those individuals to
successfully assimilate and execute their prescribed
medication regimens [2,11,19], and those, when combined with the physiological declines and shown up as
distinctive pharmacokinetics and pharmacodynamics,
result in a greater risk of adverse drug reactions [15,20].
There are a handful of versatile solutions to improve
the medication adherence by older adults, the pillbox being one of the most largely used methods [21-24]. There
are a vast quantity of different pillboxes, the most common being one with a weekly format with four sub-compartments corresponding to different periods of the day
(Morning, Noon, Evening, and Bed Time) [22,23]. Pillboxes were developed to decrease adherence errors and
allow the elderly to maintain an independent lifestyle [8,
22-25]. But filling correctly the pillbox is not a simple
task as it requires an understanding of complex medication regimens, in addition to the skill to organize a schedule with the prescriptions and handle this schedule across
a one-week timeframe [2,21]. Some recent studies have
found that, while using pillboxes, only 53% to 68.1% of
the older adults adhered correctly to their prescribed
regimens [9,12,21]. These errors made while using a
pillbox, including putting the pills in the wrong compartment or taking a pill from the wrong compartment, are
dangerous because they are likely to be perpetuated
throughout the entire week [21].
In a recent study, pillboxes were found to be widely
used through the Canadian elderly population, but it was
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observed that the types of pillboxes chosen and the ways
in which they were used may not be optimal to ensure the
medication adherence and prevent adherence errors [21].
Additionally, there is a lack of research on the effects of
the inherent ergonomic characteristics of the pillboxes,
other than the opening mechanism, which could influence
their use by the older adults, making it easier or harder to
stand this complex task [2].
The goal of this study was to describe the different attributes that may turn the use of pillboxes easier or harder
for the older adults, while also noting if there are any
personal characteristics of this population that may also
influence over the adherence to the medication regimen
while using pillboxes. Knowing these factors could help
us to answer the following questions: Are difficulties in
using the pillboxes related to the user, the device or both?
And what could be done to make the pillboxes more effective in helping the older adults to have a better adherence to their medication regimens?

2. METHODS
2.1. Participants
One hundred seniors were randomly contacted in the
waiting rooms of the Ribeirão Preto Clinics Hospital,
located at Ribeirão Preto, São Paulo-Brazil. Within this
sample, 18 participant refusals occurred at the initial recruitment stage. The final sample included 82 individuals,
consisting of 26 males and 56 females.

2.2. Interventions
This study was conducted from January of 2009 to
January of 2010. The data collection tool included two
surveys directed to senior adults living in Ribeirão Preto,
Brazil. The first survey contained the following questionnaires: A demographic questionnaire, the MiniMental State Examination, the Lawton and Brody’s Instrumental Activity of Daily Living Scale, and a modified version of the MedTake Test, in which two questions
were added to the original test, asking about the price of
the medicine and who covers its costs [26].
In the demographic questionnaire, participants were
asked to self-report their gender, age, and educational
attainment. They were also asked to rate their health on a
scale ranging from excellent to poor and to report any
medical conditions they had at the moment. In the modified MedTake Test, participants were asked to self-report
any medications being taken (prescribed or over-thecounter), including its names, prescribed doses, form of
ingestion, the price of each medicine and who covers its
costs.
For the second survey, from the total sample (n = 82) a
new group of participants was constituted (n = 20). The
goal of this second survey was to test different pillboxes
Copyright © 2013 SciRes.

and observe and describe any characteristic that may
influence their use by the older adults, in the opinion of
the users.
To be included in this new group, the older adults had
to be independent in managing their medications, show
no cognitive deficit, and agree to test a pillbox and be
monitored by phone calls daily for a period of two weeks.
The participants tested pillboxes that were previously
chosen by the researchers based on their prescriptions
(the quantity of drugs taken by each subject). Individually to each participant, it was explained how the pillbox
worked and how the medicines should be distributed in it.
Participants received daily morning phone calls to ascertain the difficulties encountered in the use of the pillbox
and this phone call also functioned as a reminder to take
the drug, thus preventing the inclusion of the pillbox in
their routines from compromising the achievement of the
task.
At the end of the trial period, in a face-to-face interview using a structured questionnaire, the participants
evaluated the pillbox they tested in regard to its ergonomic aspects and their own personal characteristics that
may influenced the use of the pillboxes, they also reported their personal opinion about the effectiveness of
the pillboxes in helping them in terms of organizing the
task of managing their medications.
This study was approved by the Ribeirão Preto Clinics
Hospital’s Research Ethics Board.

2.3. Data Analysis
Descriptive statistics were used to describe the data
collected into both surveys.

2.4. Pillboxes
The pillboxes that were tested in this study, shown in
Table 1, were chosen based on the following factors: an
individual cost that ranged between US$ 2.00 and US$
30.00, availability in the Brazilian stores, pharmacies
and/or on the Internet, and suitability considering the
posology, dosage and number of tablets to be taken by
each subject. The quantity of medication that each pillbox was able to hold was noted and they were selected to
cover several possible medication prescriptions. The researchers also sought to include among the devices those
which had unique characteristics, such as a security lock
or alarm system. These characteristics are also indicated
in Table 1.

3. RESULTS
3.1. Sample Characteristics
A total of one hundred seniors were contacted randomly, within this sample 18 participant refusals ocOPEN ACCESS
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Table 1. Pillboxes selected for the two week test period.
Pillbox

Pillbox 1

Pillbox 2

Product Name
(Producer)
Pillbox G-Life 1000
(G-Life)

Digital alarm;
LCD display;
Two sub-compartments.

Pillbox G-Life 2000
(G-Life)

Weekly organizer with divisions
per period of the day (7 × 4);
Individual modules (daily doses)
that can be separated and taken
away when out of home.

Pillbox G-Life 6000
Pillbox 3
(G-life)

Pillbox 4

Pillbox 5

Characteristics

Bioland 201
(Bioland)

Bioland 202V
(Bioland)

Pill-cutter blade;
Two sub-compartments (Daily
doses) that can be separated
and taken away when out of home.
Seven compartments;
Digital programmable sound
alarm; LCD display.
Seven compartments;
Digital programmable sound
& vibration alarm;
LCD display.

Weekly organizer with divisions
per period of the day (7 × 4);
Pillbox “Hora-Certa”
Pillbox 6
Day indications in Braille language;
(Serraplas)
Security locks.
Pillbox 7

Pocket Pill Case
(Look Vision)

Seven compartments.

Pillbox 8

Pillbox
(Plasútil)

Seven compartments.

curred. The final sample for the first survey included 82
participants, consisting of 26 males and 56 females. The
social characteristics of the sample are shown in Table 2.
The sample reported having on average 2.47 chronic
conditions. Men reported an average of two chronic diseases while women reported 2.69. The minimum observed was one disease and the maximum was eight diseases. High blood pressure (24.2%), diabetes (9.5%) and
osteoporosis (8.4%) were the most common reported
diseases. And even then, half of the sample classified
their health status as Good (50%).
The sample’s reported ability to perform the Instrumental Activities of Daily Living was mostly preserved
(63.4%), including the ability to manage their medications (92.7%) and, according to the Mini-Mental State
Examination, most of them (93.9%) had no cognitive
impairment.
Table 3 shows the older adults’ knowledge about their
ongoing medications, their self-reported health status and
diseases.
Regarding the quantity of drugs ingested daily, 62.2%
of them took one to four medicines, 25.6% took five to
eight medicines and 12.2% took nine to 12 medicines. It
was observed that men took a mean of 3.8 medications
and women took 4.5 medications. 30.5% pay for their
Copyright © 2013 SciRes.
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Table 2. Characteristics of the participants (n = 82) including
demographic aspects, mental status and functional capacity.
Characteristic

Result

Age

(%)

Range

60-87

60 - 70 years

51 (62.2)

Over 70 years

31 (37.8)

Education

(%)

1 - 7 years

53 (64.6)

8 years or more

27 (33.0)

Mental Status

(%)

Male
Maintained

23 (88.5)

Cognitive impairment

3 (11.5)

Female
Maintained

54 (96.4)

Cognitive impairment

2 (3.6)

Functional capacity

(%)

Male
Independent performing all IADLs

9 (34.6)

Independent at medication-taking

22 (84.6)

Female
Independent performing all IADLs

43 (79.6)

Independent at medication-taking

54 (96.4)

Table 3. Reported diseases, knowledge of the medication prescribed and health status reported.
Reported medical problems

n

%

High blood pressure

46

24.2

Diabetes

18

9.5

Osteoporosis

16

8.4

Heart problems

15

7.9

Hypothyroidism

13

6.8

Arthritis/Rheumatoid
arthritis/Arthrosis

11

5.8

Mood disorders

10

5.3

Eye problems

9

4.7

Stomach problems

7

3.7

Labyrinthitis

5

2.6

Others

40

21.1

Knowledge on medication

Know

Don’t know

(n = 82)

n

%

n

%
13.4

Name

71

86.6

11

Form of ingestion

79

96.3

3

3.7

Dose prescribed

65

79.3

17

20.7

Individual price

25

30.5

57

69.5

Indication

74

90.2

8

Reported health status

n

9.8
%

Excellent

8

9.8

Good

41

50.0

Fair

27

32.9

Poor

6

7.3
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own medication, 36.6% shared the cost with just the
Brazilian Unified Health System, 11% of participants
received financial assistance from a family member to
acquire at least one of their medicines and 2.4% of the
participants did not known who paid for their drugs. It
was identified that 20.7% of the sample did not know the
prescribed dose of their medications. 39% of the sample
reported forgetting to take at least one of their medications quite often before they started using a pillbox.

3.2. Pillboxes Trial Period Collected Data
After the test period, participants were asked to report
if the pillboxes they used were suitable for their needs
and if they believe that the pillboxes were useful in
helping them manage their medication. This statement
was based on the personal vision of each participant
about the pillbox that they used in the trial period, thus
95% of the sample considered their pillbox suitable for
their needs. One reason why a pillbox could be inadequate for the prescribed dosage is because the available
space in pillboxes compartments is limited, leaving little
room to store the user’s medication, as one participant
reported, her tablets did not fit in the device’s compartments.
In terms of efficacy in helping to manage their medicines, 85% of participants reported that the device was
useful. The most common benefit reported was being
able to easily check whether the medicine had already
been taken or not, thus avoiding the risk of taking it
twice or not taking it at all. These participants were interested in continuing to use the pillboxes because, according to them, they had been useful for helping organizing their medication. Those participants also considered recommending the pillbox to others as they believed
that it could help other older adults to manage their
medications on an independent basis.
During the trial period, the participants were requested
to report any personal characteristics (memory, muscular
strength, visual acuity) or device related characteristics
(size, shape) that they believe may have influenced the
use of the pillboxes.
Regarding the personal characteristics, one participant
reported to have a small intention tremor and difficulty
picking up tablets (poor handgrip) and two reported decreased strength in their hands.
Regarding the device related characteristics, the participants reported that there was little space available
inside the pillboxes to collect the pills and this, coupled
with the motor difficulty of some of the participants have
made it necessary to turn the whole pillbox on their palm,
over a table or a counter in order to find a better grip, but
this meant that if the pillbox had only one lid over all of
the compartments then the different days’ tablets would
fall out and become mixed up. Also, some pillboxes
Copyright © 2013 SciRes.

(Pillboxes: 4, 5, 7 and 8) had a lack of contrast between
letters and background (container color), an inadequate
opening/closing mechanism that was making it too hard
to open or to close the device (Pillboxes: 2, 4 and 5).
Those characteristics allowed some of the users to feel a
lack of security when using the pillboxes during the trial
period.
Two of the pillboxes (Pillboxes: 2 and 6) proposed a
division of medicines between the different periods of
the day, however the users indicated a lack of a separation between the medications to be taken before breakfast and those to be taken after eating breakfast.
Some of the pillboxes (Pillboxes: 4 and 5) had included an electronic alarm system which aimed to facilitate the administration of medicines, but the users reported that most of those alarm systems found to be difficult to operate, with the alarm being triggered outside
of the scheduled time and the electronic display screen
being too small to be viewed by the older adults and used
to configure systems. These devices also had small and
hard-to-press buttons. Pillbox 1, which had a simpler
alarm system and improved accessibility, was highly
rated and accepted by the users.
With regard to safety, one of the devices (Pillbox 2)
had no system stopping the compartments falling out and
the tablets becoming disorganized, despite these being
designed to be withdrawn from the base and properly
positioned for the user. Also, because the compartments
were not differentiated, they could be wrongly placed on
the base which indicated the day of the week, thus confusing the user about which medication had or had not
previously been taken. Moreover, the ink that indicates
the day of the week and the period of the day had worn
off after two weeks of use, erasing some of the indicators.
The fact that Pillbox 3 contained a razor blade to facilitate the splitting of tablets was considered very useful by
the participants.
After the trial period, if the participant expressed a
positive opinion on the pillbox and wanted to keep it, he
or she was allowed to do so. At the end of the study 85%
of the participants showed interest in continuing to use
their pillboxes and reported that this decision was based
on the feeling that the pillbox was shown to be useful for
organizing their medication. Those participants also considered recommending these pillboxes to others as they
believed that it could help other older adults to take their
medications on an independent basis. On the other hand,
Pillbox 4 and 5, which had complex alarm systems and
small display screens, were very unlikely to be recommended by the participants.

4. DISCUSSION
Previous studies have suggested that seniors’ ability to
take oral prescription drugs safely is affected by cogniOPEN ACCESS
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tive function and socioeconomic status [2,26], health
knowledge, and health and medication habits [8,27]. In
addition, studies have suggested that special attention
should be paid to persons taking three or more drugs,
living alone, and receiving drugs from multiple doctors,
as well as to those with pre-dementia symptoms, as they
are at higher risk of non-adherence [2,21,25,28].
In the sample studied, even though almost all of the
older adults reported independence in administration of
their medicines (92.7%), it was identified that 20.7% of
them did not know the prescribed dose of at least one of
their medications, a situation that can bring health risks
to these individuals. Most of the sample could state their
medication name and form of ingestion, although some
of them could not talk about its buying cost. In general,
one of their family members bought their medications
and they did not personally visit the pharmacy to buy it.
A great number of participants said “I can get this medication for free”, indicating that they used a medication
dispensed from a public pharmacy, so they indirectly pay
for it, but believe it to be free.
Overall, we found that 85% of the sample reported
that the pillbox they tested helped them manage their
medications. The most commonly cited benefit was being able to easily check whether the medicine had already been taken, thus avoiding the risk of taking it twice.
A Canadian study showed that only 2% of the elderly
sample reported their pillbox as having no overall effectiveness in helping them take medications correctly
[21,29]. The same study also found that 86.9% and
91.8% of the sample replied that the pillboxes were useful for remembering the time and day of dosage and
useful for remembering the correct amount respectively
[21,29]. In a literature review on the efficacy of using
pillboxes in adhering to drug treatment, most of these
studies pointed positive results [30]. However, in order to
assess the reliability of the results regarding the influence
of the pillboxes, the duration of follow-up and sample
size need to be taken into account, as well as the diversity of the methodological design of these studies [30].
A study that tested the use of pillboxes by 245 people
with Acquired Immunodeficiency Syndrome concluded
that the use of pillboxes can improve adherence to treatment and consequently help with viral suppression, as
well as being associated with an overall reduction cost of
US$19,000 on treatments [31]. Not surprisingly, studies
state that pillboxes should therefore be a standard intervention to improve adherence to antiretroviral therapy
and other types of oral medication [25,31-33].
However, management of medication requires a high
cognitive level and is a very complex task. The aspects
influencing the use of pillboxes by the older adults can
be related to the features of the device and to the personal characteristics of users. It is therefore vital to conCopyright © 2013 SciRes.
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sider the presence of tremors, lack of strength in the
hands to open the device and poor grip leading to difficulty picking tablets up. Additionally, reduced visual
acuity, poor memory and the capacity to program the
alarm and fill the empty box must be taken into account
when choosing and/or prescribing the pillbox [2,11,
33,34]. In addition, the literature points out that a busy
schedule, the complexity of the drug regimen and the
difficulty in remembering the right doses are the biggest
challenges to adherence [11,18,24].
Visual acuity, contrast sensitivity and stereopsis should
be considered potential risk factors for impaired ability
to implement a medication regimen in older adults [35].
As such, pillbox characteristics such as a lack of contrast
between letters and the background (container color),
inadequate opening/closing mechanism, small compartments in relation to the size and number of tablets to be
used, shape of the device, alarm systems being difficult
to use, lack of security, and lack of a separation between
medication to be taken before and after breakfast are all
important.
The results suggest that these devices can be useful for
organizing medication when they are adequately distributed to patients, taking into account factors such as posology and the user-related visual, motor and cognitive
abilities when a device is chosen [33]. It was therefore
observed that pillboxes should be designed to take into
account factors related to users, including sensory and
neural-muscle-skeletal changes, modifications that could
help the elderly population in this task. For example, the
design could include a contrast between letters and container color, an easier opening mechanism [2,33], more
adequately sized compartments and better electronic resources, with less complex alarm systems and bigger
display screens, that would improve safety when performing this task.
In Pillbox 6 and Pillbox 2, those medications to be
taken on an empty stomach were mixed together with all
the pills to be taken after breakfast. Inclusion of a fifth
compartment for medication to be taken while fasting
was suggested by one of the participants. This is a modification that could increase the efficiency of these devices.
It is clear that poorly designed devices can lead to
mistakes and contribute to non-adherence to prescriptions; thus, due to the great heterogeneity of these population, there is no universal pillbox and each and every
aspect cited above needs to be considered when a pillbox
is prescribed [24,33].
By the amount of participants who wished to continue
to use the pillboxes after the end of the study, it can be
said that these devices are seen as useful by them. According to an American study, pillboxes are ranked the
most helpful by the patients who selected to use some
OPEN ACCESS
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kind of medication reminder tools [24].
In this way, one can observe that the pillboxes are a
simple, low-cost way to intervene in difficult to adhere to
a drug treatment, but that still requires further studies in
relation to the difficulties presented by the older adults
while using them [24,25].

5. CONCLUSION
This research could contribute significantly to the understanding of the difficulties faced by the elderly population in managing their medications while using pillboxes. It could also help practitioners, caregivers and
families to make an evaluation of the assistive resources
available and the best choices to improve the functionality of the older adults and help them to keep their independence in instrumental activities of daily life. This
technology coupled with other reminder tools like timers,
calendar stickers and text message reminders might help
a wide-ranging spectrum of poorly adherent patients to
obtain a near optimal disease management. Further studies are necessary, covering a large sample size and including frail and very old persons with different levels of
functionality.
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