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Abstract 

Background: Older adults with multiple chronic conditions often manage complex medication regimens. 

Age-related physical and cognitive impairments further complicate this process and increase the risk of 

medication errors and non-adherence. Informal caregivers, including family, friends, and neighbors, play 

a crucial role in supporting this process. However, many caregivers feel unprepared for the complex and 

time-consuming tasks involved in medication management. As a result, they may experience significant 

caregiver burden, which affects their emotional, social, financial, and physical well-being and can 

contribute to anxiety, poor self-care, sleep disruption, social isolation, or even suicidal thoughts. 

Objectives: 1. To evaluate the impact of an automated medication dispenser (AMD) on compassion 

fatigue, satisfaction, and medication administration hassles. 2. To develop a medication management 

toolkit to support family caregivers with medication management at home. 

Methods: Study one is a pilot mixed-methods study that recruited 7 pairs of family caregivers and their 

older care recipients. Caregivers completed the Family Caregiver Medication Administration Hassles 

Scale (FCMAHS) and the Professional Quality of Life Scale (ProQoL) at baseline, 2 weeks, and 3 months 

after implementing AMD in care recipients’ homes. Caregivers were interviewed before and after using 

AMD. The interviews were recorded, transcribed, and thematically analyzed. Study two is a qualitative 

study in which 16 family caregivers participated in focus group discussions to identify medication 

management challenges and solutions that will inform the development of the toolkit. 

Results: In study one, Friedman tests showed no significant change in FCMAHS subscale scores over time 

after Bonferroni correction (α =0.0125; all p > 0.0125). The total score (primary outcome) was assessed 

without correction (α = 0.05) and was not significant. Wilcoxon Signed-Rank Tests showed a similar 

pattern, except for a significant reduction in total score from baseline to 3 months (p=0.02). Both tests 

showed no significant change in scores for the subscales of ProQoL after Bonferroni correction (α= 
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0.0167); all p > 0.0167). Three themes emerged from the pre-intervention interviews: becoming a 

caregiver, approaches to support medication management, and caregiver experience and well-being. Four 

themes emerged from the post-intervention interview analysis: usability and functionality, experience with 

remotely delivered pharmacy services, caregiver experience and well-being, and impact on the caregiver–

recipient relationship. Six themes emerged from study two: caregiver–recipient relationship and caregiving 

context; challenges with medication management; medication management strategies; non-medication 

management tasks; caregivers’ preferences for toolkit format and content; and additional support with 

medication management. 

Conclusion: Study one shows that the long-term use of AMD has the potential to be beneficial for 

caregiving burden related to medication management but is influenced by the caregiver’s adjustment 

period. Future research should verify these pilot findings. Study two shows that family caregivers manage 

medications across several domains in which they face challenges, including scheduling doses, 

supporting adherence, tracking medication supplies, and communicating with healthcare professionals. 

To assist with these tasks, caregivers often rely on simple and traditional tools and strategies. 
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Chapter 1 

1. Introduction 

The global population of older adults is rapidly increasing, rising from 8% (524 million) in 2010 to a 

projected 16% (1.6 billion) by 2050.1,2 Canada is experiencing similar growth, with the proportion of adults 

aged 65 and older expected to increase from 16.9% in 2018 to 21% in 2028.1,2 This demographic shift in 

Canada and other developed countries has contributed to an epidemiological transition marked by greater 

morbidity from chronic and degenerative diseases.3,4 Older adults commonly develop multiple chronic 

conditions, which can lead to complex medication regimens and poor health-related quality of life.5–8 

Although correct medication administration and adherence are essential for therapeutic outcomes, age-

related cognitive and physical limitations contribute to medication non-adherence and errors.9–12 

Consequently, many older adults require assistance from family members to manage their medications 

while living in the community.9,10,13 This adds substantial responsibility to informal caregivers, who provide 

up to 75% of the care for older Canadians and often perform these tasks with minimal training, which can 

lead to caregiver distress.13–15 

1.1. Multimorbidity Among Older Adults 

Multimorbidity has emerged as a public health concern in Canada due to the aging population and the 

growing burden of chronic health conditions.16 The prevalence of older adults with two or more chronic 

health conditions ranges from 55% to 98%.16 Older adults with multiple chronic conditions often find it 

challenging to manage these conditions and struggle to care for themselves. 9,10,12,17  Multimorbidity is 

linked to negative health outcomes, including decreased physical function, cognitive impairment, 

diminished quality of life, increased healthcare utilization and expenses, and a higher likelihood of adverse 

events such as hospitalization.6,7,16,18.   
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1.2. Complexity of Drug Regimens Among Older Adults 

According to the Canadian Institute for Health Information, the number of medications used by older 

adults increases with age.19 In 2012, 39.3% of those aged 85 and older were prescribed 10 or more drug 

classes, compared to 20.0% of adults aged 65 to 74.19 Chronic medication use among older adults is 

frequently linked to the treatment of chronic conditions, with approximately half of the older adult 

population using medications for two or more conditions.19,20 As a result, polypharmacy contributes to 

increasingly complex medication regimens that require a high degree of cognitive and physical skill for 

safe medication self-management.21,22 This complexity becomes difficult to manage as older adults 

experience a decline in cognitive and physical functioning, which can impair their ability to self-manage 

medications.21,22 According to Maddigan et al., the functional ability to self-manage medications is defined 

as the cognitive and physical capacity to take medication as prescribed.17,22 The gradual loss of functional 

ability leads to unintentional medication nonadherence and medication errors.11,21 Nonadherence 

behaviors can be broadly categorized into two types: intentional and unintentional.21 Intentional 

nonadherence occurs when patients deliberately choose not to follow prescribed medication regimens 

due to attitudes, beliefs, or expectations, while unintentional nonadherence results from capacity 

limitations such as forgetfulness, vision impairment, dexterity deficits, or difficulty accessing 

prescriptions. 21,23,24 These limitations place older adults at high risk for missed or incorrect medication 

administration, especially given the high prevalence of disability in this population; 33.0% of adults aged 

65 to 74 and 56.3% of those aged 75 and older experience disabilities affecting mobility, agility, pain, 

hearing, or vision. 17,25–28 A clinical study evaluating functional capacity revealed that 41% of older adults 

could not perform one or more tasks essential for administering their medication regimen, such as 

opening or removing tablets from a container.20,29 Another study involving both community-based and 
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institutionalized older adults found that 9.4% could not read instructions on a medicine bottle label.20,29,30 

It was found that 32% of older adults had difficulty opening snap-lid bottles, 14% had difficulty opening 

screw-cap bottles, and 10% were unable to open blister packs. 31 Sino et al. evaluated the medication 

management abilities of 95 geriatric patients who were taking five or more medications and discovered 

that only 48.4% could manage their medications independently at home.10,20 Approximately 40% of 

participants could not recall the names of their medications, even with a medication list, and around 25% 

reported difficulty opening medication packages.10,20 Moreover, studies have reported that 27% of older 

adults who have physical difficulty opening their containers receive medication assistance.31 Accordingly, 

older adults' ability to manage their medications can be improved with the introduction of various types of 

support.17,22 Human support from caregivers or health professionals, physical support using pill 

organizers, and digital support via applications can all contribute to better medication management.17,22 

1.3. Informal Caregivers 

The term informal caregiver refers to an unpaid family member, friend, or neighbor who provides care to 

someone with an acute or chronic condition. 32 These caregivers assist with a wide range of tasks, 

including taking medications, tube feeding, ventilator care, bathing, and dressing.32 In 2018, about one in 

four Canadians aged 15 and older, totaling 7.8 million people, provided care to a family member or friend 

with a long-term health condition, a mental or physical disability, or age-related issues.13 Unpaid 

caregiving by family and friends has become an essential role in society.13 This form of caregiving helps 

reduce the social costs of institutionalization and health services. Furthermore, care recipients benefit 

by being able to stay at home and enjoy a better quality of life.13 Informal caregivers undertake a variety of 

tasks that vary in intensity and degree of physical and emotional demands.13 While most caregivers 

(64%) dedicated less than 10 hours per week to caregiving duties, 15% spent 10 to 19 hours, and 21% 

devoted 20 hours or more.13 In 2018, nearly half of all caregivers (47%) in Canada primarily provided care 
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for their parents or parents-in-law.13 This was the most common type of caregiving reported by family 

caregivers between the ages of 45 and 64.33 Women represent the majority of informal caregivers, 

accounting for 57% of individuals aged 45 or older who provide care to older adults.33 Family caregivers 

providing support to parents or parents-in-law typically spend about four hours per week on caregiving 

duties. 13 Around 84% of this category of family caregivers who helped reported that the most common 

assistance provided was transportation, attending medical appointments or shopping.13  Additionally, 

house cleaning and meal preparation were also common tasks, reported by 64% of family caregivers.13 

Approximately 13% of caregivers indicated they provided care to their spouse or partner.13 These 

caregivers tended to be older compared to those caring for parents or parents-in-law and dedicated 

approximately 14 hours per week to caregiving responsibilities.13 Other types of care recipients include 

neighbors, colleagues, or close friends (13%), grandparents (9%), or extended family members (10%).13 

Caregivers providing care for these groups generally dedicate fewer hours to caregiving responsibilities.13  

Caregiving can vary from a brief period of post-acute care following hospitalization to more than 40 years 

of continuous care for individuals with chronic medical conditions that require constant care. Informal 

caregivers typically devote 4.3 years to this role.32 Four out of ten caregivers spend five or more years 

providing support, and two out of ten have dedicated a decade or more to caring for their family members. 

This responsibility is continuous and demands constant attention.32 Many researchers in the caregiving 

field typically define family caregiving as assistance with instrumental activities of daily living (IADLs) and 

activities of daily living (ADLs).32 However, these concepts fail to fully demonstrate the stressful and 

complex nature of caregiving.32 For example, simply assisting with bathing does not demonstrate the 

challenges of bathing a resistant person.32 Similarly, helping with medication management overlooks the 

complexities of medication administration, particularly when dealing with multiple medications 

throughout the day, including inhalers, injections, eye drops, and crushed tablets.32 For example, making 
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treatment decisions on behalf of a family member or monitoring them for medication side effects are 

serious responsibilities that informal caregivers frequently find stressful and challenging. 15,32 Informal 

caregivers often feel unprepared and lack sufficient knowledge to manage complex medication regimens 

as they receive minimum guidance from healthcare practitioners.15,32 Informal caregivers do not perform 

caregiving duties separate from other life roles and responsibilities.34 A significant number of Canadian 

caregivers experience distress, including 26% of those providing care for older adults and 45% of those 

providing care for individuals with dementia. 14This distress leads to various negative outcomes, such as 

worsening physical and mental health, strained family and social relationships, as well as increased risk 

of mortality.14 

1.4.  Medication Management Challenges Among Informal Caregivers 

 There is a trend toward shifting long-term care from medical institutions to home-based or community-

based settings. 35As a result, informal caregivers are expected to be involved in managing the complex drug 

regimens of dependent older adults in the family, who may be taking various prescription and over-the-

counter medications for multiple chronic conditions.18,36–38 Many caregivers may feel unprepared to 

perform the complex task of medication management as they find it difficult, stressful, and time-

consuming. 15 Medication administration hassles refer to the daily or minor irritants encountered by 

informal caregivers while assisting a dependent older family member with medication regimens.38 Daily 

occurrences of medication administration hassles, if left unaddressed and allowed to accumulate over 

time, can have negative effects on the mental well-being of the caregivers, such as anxiety, depression, 

intolerance, and disturbed sleep. Additionally, this can potentially impact the health outcomes of the care 

recipient, as the informal caregivers may struggle to fulfill their role effectively due to increased caregiver 

burden and compassion fatigue.39  In a study conducted by Travis et al., medication administration hassles 

were classified into three domains: scheduling logistics, administration procedures, and safety issues. 
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The most common medication administration hassles reported by family caregivers in each domain 

include working administration schedules into care routines, giving medication to an uncooperative or 

confused person, and recognizing side effects.38In a second study by Travis et al., this typology was further 

developed to include four domains which are information seeking and information sharing, scheduling 

logistics, safety issues and polypharmacy, resulting in the development of the Family Caregiver 

Medication Administration Hassles Scale (FCMAHS). 36 Informal caregivers commonly report medication 

administration to be the most challenging task compared to other responsibilities associated with 

medication management that contribute to caregiver burden.40,41 As a result, it is one of the most 

extensively studied aspects of medication management across the literature.38,42–48 Medication 

management is one of the most common medical tasks performed by informal caregivers.15,49 Examples 

include ordering medication from the pharmacy, administering medications to the patient at the correct 

dose and time, monitoring adverse drug reactions, making clinical judgments, maintaining regular 

communication with healthcare professionals, and keeping track of medication availability at home.15,49 

In most cases, informal caregivers receive minimal or no medication administration training to perform 

the various components of medication management, such as deciding when to discontinue, hold, or alter 

a medication, ensuring medication adherence, and monitoring the safety and efficacy of the 

medication.38,49 Informal caregivers often learn how to perform medication management tasks on their 

own, which can be demanding and overwhelming.15,50,51 In addition, the tasks of medication management 

become more challenging, especially when medications change or the care recipient's medical condition 

changes, for example, being discharged from a hospital.15,50,51 

1.5. Compassion Fatigue and Satisfaction Among Informal Caregivers 

Family caregivers may be driven to provide care to older adults out of love, a sense of responsibility, inner 

satisfaction, devotion, guilt, or social pressure.52 53,54 However, in the long-term, the burden of medication 
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management and the demanding nature of the caregiving process can lead to considerable stress on the 

family caregivers.55 Informal caregivers may experience a state of burnout which can be experienced as 

physical, mental, and emotional exhaustion while caring for older adults. Stressed caregivers may feel 

tired, anxious, withdrawn and depressed which can negatively impact the psychological, physical, 

financial, and social aspects of their lives.54,56 Many studies showed that informal caregivers bear a 

substantial burden when caring for their loved ones. Informal caregiver burden refers to the load or the 

strain that family caregivers experience during the caregiving process for a disabled, chronically ill or an 

old adult in the family. 57 Nevertheless, while numerous research studies have explored caregiver burden 

and strategies to alleviate it, most of these studies predominantly emphasize the negative consequences 

of the caregiving journey solely. 58–60 

Despite the extensive study of caregiver burden, the concept lacks clarity as it focuses only on the negative 

aspects of the caregiving process.58–60 This narrow perspective overlooks the positive elements, leading to 

an incomplete understanding of the caregiving process of informal caregivers.58–60 The caregiving process 

includes some positive aspects, such as improved patient prognosis, personal satisfaction, and the joy 

derived from assisting older adults in the family. 60,61 In 1992, the concept of compassion fatigue was 

introduced in the healthcare sector as a distinct form of burnout, particularly experienced by those in 

caring professions.54,62 Researchers have provided various definitions for compassion fatigue; however, 

the most widely accepted definition is that it is a negative outcome of providing care to individuals in 

need.55,62–64 Compassion fatigue results in caregivers experiencing symptoms of depression, anger, and 

apathy and can be described as a state of physical, psychological, or social exhaustion that arises when 

caregivers are extensively exposed to compassion stress or become overly involved in the emotions and 

suffering of care recipients following traumatic events.54,55,65 Initially, the concept of compassion fatigue 

was exclusively applied to professional care providers such as physicians, nurses, psychologists, and 
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social workers. 55,66–68However, it was noticed that same concept applies to family caregivers, as they 

experienced many of the symptoms of compassion fatigue.55 Furthermore, informal caregivers are more 

prone to report increased caregiving burden due to medication management tasks and may face a 

heightened risk of developing compassion fatigue.54,55,63,69 Informal caregivers experiencing compassion 

fatigue face an increased likelihood of discontinuing the caregiving relationship with the care recipient, 

either by relocating them to nursing homes or seeking another family member to take on the 

responsibility.70,71 Moreover, family caregivers who develop compassion fatigue may neglect the care 

recipient, increasing the risk of a deteriorating prognosis and an elevated likelihood of hospitalization due 

to negligence. 55,70,71   A summary of the development of compassion fatigue and its outcomes is illustrated 

in Figure 1. 

 

 

According to the available literature, patients receiving care at home face lower risks of morbidity and 

mortality compared to those in medical facilities. 72 Therefore, enhancing the quality of life for informal 

caregivers through support in medication management tasks is crucial for their mental and emotional 

Care recipient’s poor prognosis and  negative health outcomes

Depression, anger, and apathy among informal caregivers

Increased caregiver burden and compassion fatigue

Increased caregiving stress

Left unaddressed and allowed to accumulate over time

Daily occurrences of medication administration hassles

Figure 1: Illustrates the development of compassion fatigue and its outcomes 
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well-being and the patient's prognosis.55 The second type of compassion that informal caregivers 

experience while caring for older adults is compassion satisfaction.73 Compassion satisfaction refers to 

the feeling of pleasure that comes from providing care and assistance to those in need.74 Compassion 

satisfaction is often positively related to the ability to adapt, learn, and grow from challenging experiences 

in caregiving. 54 According to current literature, compassion fatigue and compassion satisfaction can co-

exist, and informal caregivers may experience both simultaneously.73 The critical factor is which feeling 

dominates the other; an increase in compassion fatigue might reduce the informal caregiver's capacity to 

experience compassion satisfaction.73,75 Compassion fatigue, burnout, and compassion satisfaction are 

three interconnected concepts.54,76 The caregiving stress process often begins with compassion fatigue, 

which develops after prolonged exposure to compassion stress, coping with the suffering of others for an 

extended period, and maintaining an ongoing sense of responsibility toward the care recipient.56 This, in 

turn, results in traumatic memories, depression, and anxiety, which can lead to burnout. Burnout occurs 

when this stress builds up over time and is characterized by emotional exhaustion, a feeling of being less 

connected to the care recipient, and low self-accomplishment.54,56,77 Burnout can occur alone or in 

combination with compassion fatigue. In contrast, compassion satisfaction is the positive feeling that 

arises from being able to help others.78,79 Understanding why family caregivers continue to provide care 

despite these challenges requires consideration of how caregiving roles are accepted and sustained over 

time. 80 Acceptance of caregiving roles by informal family caregivers is influenced by commitment to family 

relationships, cultural expectations, and feelings of gratitude toward older family members.80 The 

Acceptance Theory of Family Caregiving explains how family caregivers come to accept their role and how 

this acceptance affects how they adjust their behavior and manage caregiving responsibilities over time.80 

The theory suggests that cultural expectations shape whether older adults expect their children to care for 

them as they age, and that accepting the caregiving role also means accepting its financial, physical, 
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spiritual, and psychological impacts.80 Family members who accept the possibility of health decline in 

older adults are more prepared to take on caregiving responsibilities effectively.80 Throughout the 

caregiving process, access to resources plays an important role in helping caregivers manage their 

responsibilities.80 Overall, the theory highlights that acceptance of the caregiving role influences 

caregiving outcomes, including the quality of care provided to older adults, the prevention of caregiver 

burden, and the development of strong family and social relationships.80 Given the complex and 

multidimensional nature of caregiving outcomes described by this theory, appropriate measurement tools 

are needed to capture both the demands and emotional experiences of family caregivers. In an integrative 

review by Domeisen Benedetti F et al., several self-assessment instruments (SAIs) were identified that 

address different aspects of caregiver burden.81 Some instruments measure objective burden, such as the 

time and intensity involved in caregiving tasks, while others focus on subjective burden, including 

psychological stress and other caregiving-related effects.81 The instruments in which 50% or more of the 

items focused on psychological stress included the Burden Scale for Family Caregivers (BSFC), the 

Caregiver Self-Assessment Questionnaire (CSAQ), the Caregiving Health Engagement Scale (CHE-s), the 

Family Caregiver Distress Assessment Tool, and the Caregiving Appraisal Scale (CAS).81 Other SAIs 

measured psychological stress in less than 50% of items and also assessed socio-economic, physical, 

and/or time-related stress.81 These included the Caregiver Strain Index (CSI), the Zarit Burden Interview 

(ZBI), and the Caregiver Burden Inventory (CBI). All tools capture caregiving as a multidimensional 

process, considering time-related, developmental, social, physical, and emotional aspects of the 

caregiving experience.81 However, none of these instruments measure compassion fatigue and 

compassion satisfaction, which capture both the negative and positive aspects of caregiving. Therefore, 

the Professional Quality of Life Scale was selected for use in study 1 of this thesis. This scale is described 

in detail in Chapter 2.82,83 According to the literature, technology-based interventions can help reduce 
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caregiver burden, anxiety, and depression, and support caregivers’ access to self-care resources.84,85 

These interventions may improve caregivers’ coping skills, quality of life, communication, relationships 

with care recipients, and support overall well-being for both caregivers and care recipients.84,85 

1.6. Support Available to Informal Caregivers for Medication Management  

1.6.1 Technology and Medication Management 

Digital health can be defined as “the application of information and communication technologies in the 

field of medicine and other health-related professions to manage disease conditions, and health risks 

and encourage wellness.” 84 This broad concept includes telehealth, mobile health, wearable devices, 

automated medication dispensers, health information systems, and telemedicine.84–86 Two systematic 

reviews of digital health technologies found evidence of a positive impact on caregivers' support and 

well-being.84,87  Chi and Demiris (2014), conducted a systematic review to evaluate the effectiveness of 

telehealth interventions in supporting informal caregivers in which they examined various technologies 

such as web-based platforms, video, telephone-based systems, and telemetry.87 The review found that 

more than 95% of the studies showed meaningful improvements in caregiver outcomes, and caregivers 

reported high levels of comfort and satisfaction with telehealth.84 

Zhai et al. conducted an updated systematic review to examine interventions using digital health tools to 

support family caregivers.84 This review builds on earlier work by Chi and Demiris (2014). 87The updated 

review found that digitally enhanced health interventions were effective in providing high-quality support 

to caregivers, leading to improvements in psychological well-being, caregiving skills, self-efficacy, social 

support, quality of life, and coping strategies.84 The three domains of digital health technologies 

identified in the updated review were telemedicine, telehealth, and mobile health (mHealth).84 

Telemedicine involves real-time, two-way communication between healthcare professionals, 

counselors or educators and patients or clients.84 Telehealth consists of the use of digital and remote 
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technologies to provide self-care support, education, medical care, and health information.84  It was 

grouped into four types: static web resources that provide the same information to all users; interactive 

web resources that require active user engagement; web resources with expert human interaction, 

commonly delivered through learning management systems (LMS); and web resources with non expert 

interaction, such as online discussion boards or peer support groups where users share information and 

support.84 Mobile health (mHealth) involves delivering health services, information, and data collection 

through mobile devices such as smartphones, tablets, or personal digital assistants.84 The purposes of 

interventions using digital health tools were classified into five categories, following the classification 

developed by Chi and Demiris.84,87 Education was the most common purpose, accounting for 78% of 

interventions, and focused on helping caregivers understand patients’ conditions, learn self-care 

strategies, build positive relationships with patients, and become familiar with healthcare procedures.  

Education was delivered through interactive web programs, multimedia tools, learning management 

systems (LMS), and videoconferencing.84 Real-time communication was another purpose, allowing 

caregivers to receive information to support decision-making, ask questions, and obtain self-care advice 

through live interactions with coordinators, coaches, or therapists via instant messaging, 

videoconferencing, and discussion boards.84 Data collection and monitoring interventions focused on 

continuous tracking, most commonly through Assistive Technology and Telecare (ATT), which was often 

used with older adults with dementia living independently.84 Psychotherapy interventions were primarily 

based on cognitive behavioral therapy (CBT) and aimed to reduce caregivers' stress and improve 

problem-solving and coping skills, often delivered through interactive or static websites with coaching 

feedback, peer interaction, or mobile health tools.84 Finally, connection and support interventions 

focused on helping caregivers to connect with others in similar situations, share information, and receive 



   
 

13 
 

professional or peer support, mainly through social media platforms and secure online discussion 

forums.84 

The rapid advancement of technology, especially in the healthcare field, has made it possible to replace 

traditional tools and strategies informal caregivers use, such as pill organizers, checklists, medication 

lists, calendars, and reminder systems, to assist with medication administration. 15,88 Integrating 

innovative technology, such as automated medication dispensers, could potentially alleviate the 

challenges informal caregivers face.89 Automated medication dispensers are devices that organize, 

schedule, and deliver patient medication with the touch of a screen. 90 Automated medication 

dispensers are designed to streamline the medication management process. For instance, pharmacists 

prepackage medicines and arrange them in cartridges for caregivers at home to load into the device. The 

device aims to deliver medications at specified times and assist with accurate dosing. This could 

potentially reduce the workload for informal caregivers by addressing tasks such as ordering, 

scheduling, administering medications, and managing refills. However, the actual impact on caregivers' 

responsibilities remains to be fully understood. 91,92 Additionally, automated medication dispensers 

feature real-time tracking and remote monitoring, which may offer greater flexibility for caregivers. For 

example, caregivers may not need to be physically present to check on adherence. These devices are 

intended to provide information on whether medications have been taken on time or missed, potentially 

easing the stress of manual tracking.90 Furthermore, automated medication dispensers may help 

manage the complexities of coordinating multiple medications and aligning medication schedules with 

those of care recipients.90  

The existing literature revealed only two studies investigating the impact of automated medication 

dispensers on caregiver burden. 91,93The first pilot study, conducted by our lab, showed a notable reduction 

in caregiver burden among 11 participants after using an automated medication dispenser for 6 months. 



   
 

14 
 

91 Caregiver burden scores decreased from an average of 7/10 at baseline (SD 2.6; range 1–10) to 3/10 after 

product use (SD 2.8; range 0–8), a statistically significant difference (P < .001; CI 2.11–5.98).91 However, 

this finding is exploratory, as the study was not designed to specifically examine caregiver burden and 

relied on a single visual analog scale question, which limits insight into the specific caregiving challenges 

related to medication management. 91 Because of these promising results, it was recommended that 

future research examine the impact of the AMD on caregiver burden using a validated scale. 91 The second 

study was a case report describing the experiences of four older adults with Alzheimer’s disease and other 

comorbidities who have used automated medication dispensers for 3 to 4.5 years, along with their 

caregivers, who reported a reduction in caregiver burden when the device was used.93 Nevertheless, this 

case report has limitations, including a small sample size of 4 participants. Additionally, the scale used to 

measure caregiver burden was developed by the authors and not validated, raising concerns about its 

reliability. 93   Together, these findings highlighted the need for a more focused evaluation of medication-

related caregiver burden, which provided the rationale for conducting our pilot study to explore this aspect 

in greater depth. In a systematic review by Melissa Gench and Mouna J. Sawan et al., several tools were 

identified to evaluate caregivers' medication management capacity for people with dementia.94 These 

included the Family Caregiver Medication Administration Hassles Scale (FCMAHS), which measures 

caregiver burden in all areas of medication management; the Medication Risk Questionnaire (MRQ8) and 

the Medication Management Instrument for Deficiencies in the Elderly (MedMaIDE), which identify 

challenges related to medication administration, review, and supply; the Medication Deficiency Checklist 

(MDC), which identifies caregiver deficiencies in medication administration and supply; the Caregiver 

Confidence in Sign and Symptom Management (CCSM) Scale, which evaluates caregiver confidence in 

medication selection, administration, review, and monitoring; the Medication Complexity Index (MCI), 

which identifies complexities related to medication administration; and the Medication-Saving Behaviours 
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Scale (MSB), which identifies problems related to medication administration.94Among these tools, the 

FCMAHS is the most comprehensive measure of caregiver burden related to medication 

management.38For this reason, it was selected for use in Study 1 of this thesis. This scale is described in 

more detail in Chapter 2. 

1.6.2 Medication Management Training and Resources to Support Informal Caregivers 

Family caregivers rely on simple, routine-based tools to manage medications at home. The literature 

shows that caregivers tend to prefer simple, traditional methods such as household items, handwritten 

notes, and other low-tech strategies over digital tools.95 Although digital medication adherence 

technologies may help in some cases, the literature notes that these tools can unintentionally increase 

caregiver stress because they require additional learning, monitoring, and adaptation.85,95 Several 

interventions have attempted to support family caregivers with medication management, but the evidence 

shows mixed results.96 Lingler and colleagues developed a multicomponent training program delivered 

over 2–3 home visits plus 16 weeks of telephone follow-up.96 Caregivers found the training helpful and 

relevant, but the intervention did not produce significant improvements on the Medication Management 

Instrument for Deficiencies in the Elderly (p = 0.093) or the Med Deficiency Checklist (p = 0.292).96 This 

indicates limited measurable impact on medication knowledge, administration skills, or error reduction, 

areas that are well-recognized challenges for family caregivers.15,36,96 Similarly, Yu and colleagues 

evaluated a 16-week intervention called Health and Social Collaborative Case Management (HSC-CM), 

which included a caregiver needs assessment and individualized referrals to workshops such as 

medication management workshops. This study showed an improvement in caregiver burden in the 

intervention group compared with usual care as measured by the Caregiver Burden Inventory (p = 0.03).96 

Although promising, these types of programs often rely on structured education, occur within clinical or 

quasi-clinical settings, and may be difficult to scale or sustain widely across diverse caregiving 
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populations. Together, these studies highlight important gaps in existing supports. This is where toolkits 

may offer a more accessible alternative. 97,98 The concept of a “toolkit,” introduced in the 1980s, refers to 

a set of educational materials packaged to support specific tasks or learning objectives.97 In healthcare, 

toolkits can include videos, instruction sheets, checklists, templates, and posters, available in both 

physical and digital formats.97 They are designed to support a broad range of users, including patients, 

practitioners, organizations, policymakers, and the public, and are widely used as a knowledge translation 

(KT) strategy.97 According to a systematic review by Yamada et al. (2015), toolkits are considered practical 

tools for translating evidence into practice.98 A recent example is a co-designed medication management 

toolkit created to improve medication-related health literacy among people with dementia and their 

caregivers during hospitalization and discharge, a period associated with high medication burden and 

fragmented communication.99 This study demonstrates how co-designed resources can address gaps in 

healthcare tools and improve support for caregivers. 99 Similarly, the present study aims to address the 

gap in supporting family caregivers with medication management at home. By developing an accessible, 

home-based medication management toolkit, this work seeks to provide structured, practical guidance 

tailored to the real-world challenges caregivers face. 
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Chapter 2 

2.  Research Project- Study 1 

2.1. Objectives  

1. To examine the impact of the use of an automated medication dispenser on compassion fatigue, 

satisfaction, and medication administration hassles on informal caregivers 

2.2. Study Design 

This study used a mixed-method approach, in which qualitative and quantitative research techniques are 

combined to enhance and solidify the study findings.100,101 According to Creswell and  Clark, there are three 

basic types of mixed-method study designs: convergent parallel design, explanatory sequential design, 

and exploratory sequential design (Figure 2).102This prospective pilot study used a pre-post convergent 

parallel mixed-method approach, combining both qualitative and quantitative data collection and 

analysis. This approach allows for a thorough comparison of findings to gain a comprehensive 

understanding of the study results. 

 

Figure 2: Types of basic mixed-methods research designs 
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2.3. Ethical Consideration 

The University of Waterloo Research Ethics Board approved this study. Informed consent was obtained 

prior to data collection from participants. 

2.4. Study Setting 

This study was conducted in person at the University of Waterloo and online via video chat on Microsoft 

Teams version 25255 with study participants who could not come in person. 

2.5. Sample Size 

Purposive and convenience sampling methods were used to recruit caregivers and care recipients for 

this study. Convenience sampling is often used in research where the focus is on obtaining an initial 

understanding of a phenomenon rather than generalizing findings to a larger population. 103We aimed to 

recruit 30 pairs of caregivers and their care recipients. 

2.6. Eligibility Criteria of Participants 

2.6.1. Inclusion Criteria for Informal Caregivers 

1. Ability to speak and read English 

2. Residing in Ontario 

3. Unpaid caregiver  

4. Has been providing support with at least one medication management task at least once per 

week for at least 6 months 

2.6.2. Exclusion Criteria for Informal Caregivers 

Not willing to sign the informed consent, and not living in Ontario 

2.6.3. Inclusion Criteria for Care-recipients 

1. 65 years of age or older 

2. Willing to use the automated medication dispenser 
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3. Has been prescribed 5 medications or more and is living in Ontario 

2.6.4. Exclusion Criteria for Care-recipients 

1. Not willing to sign the informed consent 

2. Receiving support with medication management tasks from a paid caregiver 

3. Self-declared dementia diagnosis 

2.7. Study Procedures 

2.7.1 Screening and Recruitment 

A screening questionnaire was used to assess potential participants' eligibility according to the study's 

inclusion criteria. The screening process was conducted by phone or via an online meeting at the 

convenience of the study participants. The participants were recruited from the different sources listed 

below: 

1. Potential clients of the industrial partner 

2. Participants who participated in previous studies and expressed interest in being contacted again for 

future research. 

3.  Retirement homes 

2.7.2. Informed Consent 

Pairs of informal caregivers and their older adult care recipients who met the eligibility criteria of the 

study were asked to sign informed consent before data collection. 

2.7.3. Data Collection 

2.7.3.1. Pre-Intervention Stage 

Eligible informal caregivers and their care recipients met with the researcher at baseline before using the 

automated medication dispenser. During this initial meeting, the researcher collected demographic 

information about the caregivers and their older adult care recipients using demographic data collection 
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forms. Additionally, caregivers were asked to complete the Professional Quality of Life Scale (ProQoL) 

and the Family Caregiver Medication Administration Hassles Scale (FCMAHS), (Appendix A).38,82,83  The 

study procedures summary is in Figure 3. The Professional Quality of Life Scale (ProQoL) is an 

assessment scale used to measure the positive and negative impacts of caregiving on caregivers, 

especially those who have experienced traumatic stress.82,83 The ProQoL is a questionnaire that consists 

of 30 items which is divided into three subscales that measure compassion satisfaction (items 3, 6, 12, 

16, 18, 20, 22, 24, 27, 30), burnout (items 1, 4, 8, 10, 15, 17, 19, 21, 26, 29), and secondary traumatic 

stress (items 2, 5, 7, 9, 11, 13, 14, 23, 25, 28). Each subscale consists of 10 items, and each item is rated 

on a 5‐point scale (1 = never to 5 = very often). 82,83 Items 1, 4, 15, 17, and 29 should be reverse scored 

according to the ProQoL manual instructions 83 This is a validated scale with Cronbach’s alpha of 0.90 on 

compassion satisfaction, 0.78 on the caregiver’s burnout scale, and 0.82 on the secondary traumatic 

stress scale, thus indicating good reliability. 82,83  High scores (42 or more) on compassion satisfaction 

and low scores (22 or less) on burnout and secondary traumatic stress are generally interpreted as 

indicating optimal professional quality of life; any individual typically scores in the moderate range for 

compassion satisfaction and burnout, reflecting a moderate professional quality of life.82,83 However, 

moderate to high scores on secondary traumatic stress suggest that the individual may benefit from 

additional support.82,83 The interpretation of the ProQoL scores is presented in Table 1. 

Table 1: Interpretation of the ProQol scores 

Subscales on the Professional Quality of Life 

Scale 

Raw Score Level 

Compassion satisfaction 22 or less 

Between 23 and 41 

Low 

Moderate 
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42 or more High 

Burnout 22 or less 

Between 23 and 41 

42 or more 

Low 

Moderate 

High 

Secondary traumatic stress 22 or less 

Between 23 and 41 

42 or more 

Low 

Moderate 

High 

 

The Family Caregiver Medication Administration Hassles Scale (FCMAHS) is a multidimensional and 

convenient measurement tool used to assess the daily irritants that informal caregivers encounter 

associated with medication administration. These minor irritants could lead to long-term stress and 

increased caregiver burden.38 The FCMAHS includes four subscales for medication administration 

hassles: information seeking and information sharing, scheduling logistics, safety issues, and 

polypharmacy.38 The information-seeking and information-sharing items focus on the various 

communication aspects of caregiving, such as speaking with the doctor, knowing what questions to ask, 

and understanding instructions and information.38 The scheduling logistics subscale assesses the 

challenges of fitting medication administration into the daily routines of the family caregiver. 38 The safety 

issues subscale addresses concerns like admitting mistakes, identifying side effects, and knowing what 

actions to take if dosage or administration changes are needed.38 Lastly, the polypharmacy subscale 

includes items related to keeping prescriptions filled, planning for keeping prescriptions filled over the 

weekends and holidays and managing prescriptions from multiple doctors.38  The FCMAHS is a validated 
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scale consisting of 24 items.38 Items are rated on a scale from 0 (not a hassle) to 5 (one of the worst of all 

hassles). Information seeking and information sharing (range 0–45), scheduling logistics (range 0–35), 

safety issues (range 0–25), and polypharmacy (range 0–15).38,104 The FCMAHS is easily scored, providing 

both subscale scores and an overall score for assessing medication administration hassles.  38 A total 

score is calculated by summing all items, resulting in a range of 0 to 120. 38,104Higher scores on both the 

subscales and the overall scale indicate more significant levels of perceived hassle. Also, the average 

scores of the items that comprise each subscale can be calculated, and higher scores represent greater 

hassle intensity.38 Moreover, the FCMAHS has a Cronbach’s alpha score of 0.95, indicating that the scale 

has a very high internal consistency and would effectively measure the underlying construct it intended to 

capture. 38  In addition, the FCMAHS has an overall scale test-retest reliability of 0.84, demonstrating that 

the scale produces consistent and reliable results over time. 38 

 Prior to and following the end of the study, participants were also invited to participate in semi-structured 

interviews. Look et al. informed the semi-structured interview guide, which classified medication 

management activities into two main groups: direct activities, which involve physically handling 

medications, such as preparing pill organizers and ordering or picking up medications; and indirect 

activities, which require greater cognitive effort, such as organizing medications, communicating with 

healthcare providers, and making treatment decisions.15 In addition, the approaches used by family 

caregivers to support medication management were categorized into tools, such as pill boxes, calendars, 

and medication lists, and strategies, such as verbal reminders and labeling pill boxes or other medication 

containers.15 These approaches could be adapted or adjusted to fit the specific caregiving situation.15 The 

interview covered a range of topics, including the type, nature, and length of the relationship between the 

caregiver and the care recipient, the non-medication-related tasks performed, the caregiver's role within 

the caregiving process, daily medication management tasks and associated challenges, coping strategies 
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and tools used, and the satisfaction of the caregivers with their caregiving role. Through this interview, the 

researcher gathered valuable insights into caregivers' experiences, including their challenges, strategies, 

and overall satisfaction with caregiving. The semi-structured interview sessions were recorded, and the 

interview data were transcribed using Otter AI Version 3.101.0 and analyzed using thematic analysis as 

described by Braun and Clarke. 105 

2.7.4. Intervention Stage 

The intervention involved integrating the automated medication dispenser into the homes of older adults 

receiving care. This included onboarding (instructions for using the AMD and device setup) and transferring 

medications to the AMD-certified pharmacy, which supplied the medications and pharmacy services to 

participants for the duration of the 3-month study. Informal caregivers completed the ProQoL and the 

FCMAHS two weeks after the AMD was integrated into the care recipient’s home. 

2.7.5. Post Intervention Stage 

At the end of the study, after 3 months of using the spencer™, informal caregivers were contacted to 

complete the ProQoL and the FCMAHS. Additionally, they were invited to participate in a final semi-

structured interview. This interview was designed to provide the research team with in-depth insights into 

the informal caregivers' experiences with using the AMD (spencer™). Specifically, the interview explored 

how the automated medication dispenser has influenced tasks previously managed manually, the 

satisfaction derived from using the device, and any observed impacts on the caregiver's relationship with 

the care recipient. Through this process, the researcher sought to understand the different effects of AMD 

on caregivers' experiences, emotions, and relationships throughout the caregiving journey.  
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2.8. Data Analysis 

2.8.1. Quantitative Data Analysis 

Descriptive statistics were computed using means, standard deviation, medians, and interquartile 

ranges to summarize sample characteristics and outcomes. These statistics were calculated for the 

(ProQoL) and its three subscales, compassion satisfaction, burnout, and secondary traumatic stress, as 

well as for the (FCMAHS), including its subscales: information seeking and information sharing, 

scheduling logistics, safety issues, and polypharmacy, and the total scale score. Missing data were 

handled using the proration method, where the participant’s own mean score on the subscale with the 

missing item was used to replace the missing value.106 Only one participant had missing data: one item 

on subscale 4 of the FCMAHS at baseline, and one item on the secondary traumatic stress subscale of 

the ProQoL at baseline. For this participant, the corresponding items at the 2-week and 3-month time 

points were complete. All other participants had complete data with no missing values. To assess 

changes across the three time points: baseline, 2 weeks, and end of study, the Friedman test was used 

for each ProQoL and FCMAHS subscale, as well as for the FCMAHS total score. In addition, the Wilcoxon 
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Figure 3:  Summary of the procedures of study 1 
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signed-rank tests compared baseline and end-of-study scores for ProQoL and FCMAHS subscales and 

the total FCMAHS score, excluding the 2-week time point. 

 2.8.2. Qualitative Data Analysis 

The semi-structured interview sessions were recorded, and the interview data were transcribed and 

analyzed using thematic analysis. The semi-structured interview guide is available in Appendix B. 

Verbatim transcripts of the audio recordings were prepared using Otter AI Version 3.101.0 to facilitate 

thematic analysis, and all interview transcripts were cross-checked against the audio recordings for 

accuracy. The data analysis proceeded through several steps, including step 1: become familiar with the 

data; step 2: generate initial codes; step 3: search for themes; step 4: review themes; step 5: define 

themes; and step 6: write up. Two researchers, KG and BB, independently read the transcripts multiple 

times to familiarize themselves with the content. The pre-intervention interviews were independently 

coded by both KG and BB using an inductive approach. After coding each transcript, the researchers met 

to compare codes and discuss any discrepancies until agreement was reached. An inter-coder reliability 

of 80% was achieved after the two researchers independently coded four pre-intervention interviews, 

after which KG coded the remaining three. KG and BB then met to agree on the grouping of codes, 

creation of themes and subthemes, and the definitions of these themes. For the post-intervention 

interviews, KG and BB again independently coded the transcripts using an inductive approach until they 

reached the desired inter-coder reliability of 80%. KG then coded the remaining four transcripts. The 

researchers met to discuss the grouping of codes, creation of themes and subthemes, and the 

definitions of these themes. Finally, the researchers met with the principal investigator to review the 

arrangement of themes and subthemes, confirm definitions, and agree on the final codebook for both 

the pre-intervention and post-intervention data. A summary of the data analysis methods is illustrated in 

Figure 4. 
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2.9. Results 

2.9.1. Quantitative Results  

2.9.1.1. Descriptive Statistics 

A convenience sample of 7 pairs of older adult care recipients and their informal caregivers was recruited 

to participate in the study. However, in one case, the secondary informal caregiver of a care recipient 

participated in both the pre- and post-intervention interviews alongside the primary informal caregiver.  

The median age (Q1-Q3) of informal caregivers was 63 years (57-75), and the median age (Q1-Q3) of the 

care recipients was 81 years (70-92). Most informal caregivers (57%) had completed 12–16 years of 

education, lived with the care recipient (71%), and were spouses (57%). All participants had known the 

care recipient for more than 24 months, and the majority (86%) had been providing care for over 24 

months. More than half obtained medications from the pharmacy monthly (57%), never directly 

administered medications (57%), and made monthly decisions about dosing changes or new medications 

(57%).  The most common way to prompt the care recipient to take medications was daily reminders 

(43%). Also, 43% of the informal caregivers were involved in weekly medication organization. Non-
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medication management activities included monthly driving to medical appointments (57%). Most of the 

care recipients were males (57%), had completed 12–16 years of education (86%), and lived in their own 

home (86%). The majority lived with someone (71%), most often a spouse (57%). All participants required 

assistance with medication management (100%) and were taking medications, with a mean of 11.14 (SD 

= ± 4.41) prescriptions and over-the-counter medications. Table 2 shows detailed demographic 

information for the caregivers, and Table 3 shows the same for the care recipients. 

Table 2: Caregivers' demographics 

Variable Category N (%) Median age (Q1-Q2) 

Age - 7 (100%)  63 years (57-75)  

Sex  Male 0 (0%) - 

Female 7 (100%) - 

Occupation Employed 2 (29%) - 

Retired 4 (57%) - 

Home maker 1 (14%) - 

Education 12 to 16 years 4 (57%) - 

16 or years 3 (43%) - 

Living with the care recipient No 2 (29%) - 

Yes 5 (71%) - 

Relationship to care recipient Spouse 4 (57%) - 

Child 3 (43%) - 

Duration of the relationship More than 24 months 7 (100%) - 

Duration of caregiving More than 24 months 6 (86%) - 
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6-12 months 1(14%) - 

Frequency of obtaining medication 

from the pharmacy 

Every 2 months 1 (14%) - 

Monthly 

 

4 (57%) 

 

- 

Biweekly 

 

2 (29%) 

 

- 

Frequency of reminding the care 

recipient to take medications 

Daily 3 (43%)  - 

Multiple times a day 1(14%) - 

Weekly 2 (29%) - 

Biweekly 1 (14%) - 

Frequency of directly administering 

medications 

Never 4 (57%) - 

less than 20% of doses 3 (43%) - 

Frequency of medication organization Weekly 3 (43%) - 

Other: Occasionally 1 (14%) - 

Never 2 (29%) - 

Daily 1 (14%) - 

Frequency of reviewing and/or 

completing health-related documents 

 

Monthly 

 

5 (71%) 

- 

Daily 1 (14%) 
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Never 1 (14%) 

Frequency of scheduling health-

related appointments  

Never 1 (14%) - 

Monthly 3 (43%) - 

Other: when needed 2 (29%) - 

Other: every 3 months 1 (14%) - 

Frequency of attending medical 

appointments 

Monthly 5 (71%) - 

Other: as needed 2 (29%) - 

Frequency of driving care recipients to 

medical appointments 

Monthly 4 (57%)  - 

Daily 1(14%) - 

Never 1(14%) - 

Other: as needed 1(14%) - 

Frequency of deciding on dosing 

changes or new medication 

Monthly 

 

4 (57%) 

 

- 

Other: not applicable 

 

2 (29%) 

 

- 

Other: when needed 

 

1 (14%) 

 

- 
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Table 3: Care recipients’ demographics 

Variable Category N (%) Median (Q1-Q3) Mean ± SD 

Age - 7 (100%) 81 (70-92) - 

Sex  Male 4 (57%) - - 

Female 3 (43%) - - 

Education 12 to 16 years 6 (86%) - - 

Less than 12 years 1 (14%) - - 

Residence Own home 6 (86%) - - 

Retirement home 1(14%) - - 

Living situation Alone 2 (29%) - - 

Living  with 

someone 

5 (71%) - - 

Living with someone Spouse 4 (57%) - - 

Child 1 (14%) - - 

Not applicable 2 (29%) - - 

Needs assistance with 

medication management 

Yes 7 (100%) - - 

Total number of 

medications 

- - - 11.14 ± 4.41 

 

2.9.1.2. Changes in Scores on the FCMAHS  

The results showed no significant change in scores across the three time points when the Friedman test 

was applied to each subscale and to the total score of the FCMAHS. However, when the Wilcoxon signed-
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rank test was applied to the four FCMAHS subscales and the total score from baseline to 3 months, a 

significant reduction in the total score was observed. The median scores and the first and third quartiles 

(Q1 and Q3) are presented in Table 4 for the four subscales, along with total scores for the three time 

points.  Bonferroni correction was applied to the four subscales, resulting in an adjusted significance 

threshold of α = 0.0125, but not to the total score, as it was the primary outcome. The Bonferroni correction 

was applied to control the family-wise error rate, given the increased risk of Type I error when multiple 

comparisons are conducted across the FCMAHS subscales.107 Because the study had a predetermined 

primary outcome, which is the total FCMAHS score, no Bonferroni adjustment was applied to this 

measure.107 The correction was applied only to the exploratory outcomes, which consisted of the four 

individual subscales.107 For subscale 1, the scores declined from 11 (8–13) at baseline to 5 (3–11.5) at 2 

weeks, then increased slightly to 7 (5.5–10) at 3 months. Neither the overall change (Friedman p = 0.3172) 

nor the baseline-to-3-month difference (Wilcoxon p = 0.1275) reached statistical significance when 

compared to the Bonferroni-adjusted significance threshold of α = 0.0125. The scores for subscale 2 

decreased from 9 (8–14) to 3 (2–13) at 2 weeks, then increased to 6 (1–6.5) at 3 months. The change 

approached significance but did not meet the Bonferroni-adjusted threshold of α = 0.0125 (Friedman p = 

0.1627; Wilcoxon p = 0.0625). On the other hand, the scores for subscale 3 declined steadily from 6 (4–7) 

at baseline to 4 (0.5–6.5) at 2 weeks and 3 (1–3.5) at 3 months. The reduction was statistically significant 

in both the overall test (Friedman p = 0.0418) and the baseline-to-3-month comparison (Wilcoxon p = 

0.0340), although significance was lost after Bonferroni adjustment (adjusted significance threshold = 

0.0125). The scores on subscale 4 decreased from 3 (3–6) to 0 (0–4.5) at 2 weeks, then increased slightly 

to 1 (0.5–2) at 3 months. Neither the overall change (Friedman p = 0.0853) nor the baseline-to-3-month 

difference (Wilcoxon p = 0.0220) reached statistical significance when compared to the adjusted 

significance threshold of α = 0.0125.  The total score decreased from 35 (28–37) at baseline to 16 (6–33) at 
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2 weeks and 17 (11.5–20.5) at 3 months. The Friedman test did not show a significant change (p = 0.0663), 

but the Wilcoxon test indicated a significant reduction between baseline and 3 months (p = 0.0220). 

Bonferroni correction was not applied to the total score, as it was analyzed as the primary outcome.  

Table 4: Changes in scores on the FCMAHS.  

 

2.9.2.2. Change in Scores Across the Three Time Points for the ProQoL 

Based on the ProQoL scoring guidelines, caregivers in this study demonstrated high compassion 

satisfaction throughout the study period, as their median scores consistently remained above 42. This 

indicates that caregivers generally felt fulfilled in their role and experienced positive emotional reward 

from providing care. The burnout subscale showed a baseline median of 26, placing caregivers at a 

moderate level, with scores continuing to decrease at 2 weeks and 3 months. This pattern suggests that 

FCMAHS subscales Baseline 2 Weeks 3 Months  p-valuea p-valueb 

Subscale 1: Information seeking 

and information sharing (median 

(Q1-Q3)) 

11 (8-13) 5 (3-11.5) 7 (5.5-10)   0.3172   

  

0.1275 

Subscale 2: Scheduling logistics 

(median (Q1-Q3)) 

9 (8-14) 3 (2-13) 6 (1-6.5)   0.1627 0.0625 

Subscale 3: Safety issues 

(median (Q1-Q3)) 

6 (4-7) 4 (0.5-6.5) 3 (1-3.5)  0.0418 0.0340 

Subscale 4: Polypharmacy 

(median (Q1-Q3)) 

3 (3-6) 0 (0-4.5) 1 (0.5-2)  0.0853 0.0220 

Total score (median (Q1-Q3)) 35 (28-37) 16 (6-33) 17 (11.5-

20.5) 

 0.0663 0.0220 

a Friedman test p-values, b Wilcoxon signed rank p-values 
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caregivers experienced a reduction in burnout over time, likely supported by the use of the AMD and the 

reduced workload associated with medication management. The secondary traumatic stress subscale 

reflected a moderate level at baseline and 2 weeks and a low level at the end of the study, indicating that 

caregivers were experiencing some emotional strain related to their caregiving role, which is common in 

family caregiving. Overall, these findings suggest that while caregivers were emotionally affected by their 

caregiving responsibilities, they maintained strong positive feelings about their role, and some aspects of 

caregiver strain improved over the study period. The median scores and the first and third quartiles (Q1 

and Q3) for the three subscales of the ProQoL at baseline, 2 weeks, and 3 months are shown in Table 5. A 

Bonferroni correction was applied to the three subscales, resulting in an adjusted significance threshold 

of α = 0.0167. The Bonferroni correction was used to control the family-wise error rate, given the increased 

risk of Type I error when multiple comparisons are conducted across the ProQoL subscales.107  The total 

score for the compassion satisfaction items remained relatively stable over time, with medians of 44 (37–

44.5) at baseline, 45 (36–48) at 2 weeks, and 43 (38–46.5) at 3 months. No significant changes were 

detected in the Friedman test (p = 0.1913) or the baseline-to-3-month comparison (p = 0.2809). For the 

burnout items, the median scores declined from 26 (16–31) at baseline to 18 (12.5–33) at 2 weeks and 16 

(13–23.5) at 3 months. The Friedman test indicated no significant overall change (p = 0.1017), while the 

Wilcoxon test showed a statistically significant decrease (p = 0.0343) before adjustment. However, this 

did not meet the Bonferroni-adjusted significance threshold (α = 0.0167). The secondary traumatic stress 

scores were stable over time, with medians of 23 (20.5–24.5), 23 (15–30.5), and 20 (18.5–25) at baseline, 

2 weeks, and 3 months, respectively. Neither the Friedman test (p = 1.0000) nor the Wilcoxon test (p = 

0.3938) indicated statistical significance. After applying the Bonferroni correction, none of the subscales 

demonstrated a statistically significant change over time. Although the burnout subscale showed a 
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significant baseline-to-3-month reduction in the unadjusted Wilcoxon test, this result did not remain 

significant under the adjusted α = 0.0167 

Table 5: Change in scores across the three time points on the ProQoL scale 

ProQoL subscales  Baseline 2 Weeks 3 Months  p-valuea  p-valueb 

Compassion satisfaction 

(median (Q1-Q3)) 

44 (37-44.5) 45 (36-48) 43 (38-46.5) 0.1913 0.2809 

Burnout (median (Q1-Q3)) 26 (16-31) 18(12.5-33) 16 (13-23.5) 0.1017 0.0343 

Secondary traumatic stress 

(median (Q1-Q3)) 

23 (20.5-24.5) 23 (15-30.5) 20 (18.5-25) 1 0.3938 

a Friedman test p-values, and bWilcoxon signed rank test p-values 

2.10. Qualitative Results: 

2.10.1. Pre-Intervention Interview Results 

The pre-intervention interviews revealed three main themes: Becoming a caregiver, Approaches to support 

medication management, and caregivers’ experience and well-being, each with its own sub-themes. 

Becoming a caregiver included five sub-themes: relationship dynamics, transition into caregiving role, 

medication management, caregiver challenges, and the role of the caregiver beyond medication. 

Approaches to support medication management included three sub-themes: the use of pill organizers, 

the use of blister packs, and caregiver strategies to support medication management. The final theme, 

caregivers’ experience and well-being, consisted of two sub-themes: caregivers’ satisfaction and burden, 

and self-care and stress management. 
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1. Becoming a caregiver 

1.2. Relationship dynamics 

This subtheme addresses the type, duration, and nature of the relationship, as well as the support 

provided by the caregiver to the care recipient. Most caregivers in the sample were family members, either 

spouses or adult children caring for their parents. These relationships were lifelong for adult children and 

long-term for spouses. The nature of the caregiver–care recipient relationship varied. Some described it 

as fun, easygoing, and rooted in a deep emotional connection and teamwork. Others experienced 

emotional distance, where the relationship had shifted from a familial bond to a more clinical dynamic, 

taking on the qualities of a personal support worker (PSW) or nurse caring for a patient. 

“Well, married for almost 40 to 41 and a half years….You know, kind of I have his back, he has my back. 

Like we just, we work great as a team. Very much a team.” Caregiver 001 

“Strangely, and it seems like we're not a couple. I'm the caregiver, he's the care receiver, and it's become 

PSW, patient, nurse, patient, not a couple.” Caregiver 007 

Caregivers provided emotional support in various ways, including promoting and encouraging the care 

recipient’s independence to complete tasks independently. Caregivers would typically step in only when 

needed or when assistance was requested. In these cases, the caregiver's role was more about monitoring 

and checking in to ensure tasks were completed correctly, rather than doing them entirely. Moreover, 

caregivers supported self-advocacy, engaged in collaborative discussions about healthcare decisions 

with the care recipient, and advocated or spoke on behalf of the care recipient when needed. 

"I let him put it in because, to me, that's as much a management for him to do it, put his own meds in, as 

it is for me to do it for him." Caregiver 004 

"It would be more likely for me to have that discussion with my mom, and then let her be the one to 

discuss it with the doctor, or call the doctor’s office, or follow up with the doctor herself." Caregiver 010 
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1.3. Transition into caregiving role 

Caregiving was primarily initiated due to the aging or decline in the care recipient’s health, including 

hospitalization and/ or an increased number of chronic conditions, all of which required the caregiver to 

become more involved and attentive to the care recipient’s health needs. The duration of the caregiving 

has ranged from a couple of years to more than a decade of providing care. 

"Just basically, when he was diagnosed with his eye disease and he started having issues with his eyes,  

so sometimes I have to just I double check to make sure that he's put his medicine in the right container  

when things need to be reordered, I'm the one that has to reorder them because he can't read the 

numbers very well.” Caregiver 001  

1.4. Medication management 

Caregivers were involved in various tasks related to medication management. These included organizing 

medications or checking that the care recipient had correctly sorted their medications into a pill organizer, 

a task typically done once a week. They also assisted with medication administration, including giving 

injections or eye drops, and helped with opening and ripping off blister packs. In addition, caregivers 

supported medication preparation by splitting or cutting tablets, preparing liquid solutions, ordering 

medications or supplements from the pharmacy, requesting prescription renewals from the doctor’s 

office, and picking up medications. 

“At night, after she's gone to bed, I take the strip of the blister pack, put it on her table with her little case 

with all the days of her vitamins in a pill set, a dosset, and then I put her buffer out, so in the morning she 

has it in front of her.” Caregiver 009 

"For him to have his Ozempic, I get ready and, like the pen, you know, the dose he needs to take. A lot of 

times he just pulls his top up and wants me to inject it. So I've got that." Caregiver 007 
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 Caregivers also played an active role in seeking information about medications. They often used online 

sources, preferably those written in simple language, and were careful about choosing reliable websites. 

They also relied on medication leaflets and consulted healthcare professionals such as pharmacists and 

nurses when needed. 

“Well, they always, they always include say I shouldn't say always, but most of the time they include the 

information sheets with the drugs. So that's a good way to start and then if it turns out that you know, we 

throw them out or whatever, then I just go to my the Internet. Google it and then go to that website and all 

the information's there.” Caregiver 008 

“We were in family regularly because it's a little local pharmacy, and we go in for different things. So this, 

there's a weekend pharmacist, obviously, and there's a weekly and we could, they know us, and they will 

talk to us.” Caregiver 004 

Caregivers were further involved in monitoring-related activities, including watching for side effects such 

as changes in behavior, energy levels, and daily functioning. They also monitored the care recipient’s 

overall health and responses to treatment. In some cases, caregivers used their judgment to make clinical 

decisions, such as adjusting medication dosages or safely removing medical devices, like needles, when 

necessary. 

“Oh, absolutely. I mean, I was screaming at a hospital one time that there was something wrong with 

him, and they kept trying different medicines. And I'm saying this is not working. It's not working. Change 

the medicine, and then his legs blew up. And I said, they said, Oh, it's just to do with his illness. And I said, 

No, this is not right. And so we found out that instead of, was it decreasing his Eliquis, they stopped the 

Eliquis. And so his legs started to blow up, and so there was a real mismanagement of medicine at the 

hospital. And so I was on that 24/7.” Caregiver 007 
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Moreover, caregivers played a crucial role in ensuring medication adherence and safety by checking the 

accuracy of doses, monitoring ongoing treatment, and ensuring the care recipient followed the prescribed 

instructions. They also communicated regularly with healthcare providers. However, their experiences 

varied; some caregivers were satisfied with the accessibility and quality of care, while others reported 

challenges such as delays in getting timely answers, difficulty accessing physicians when needed, and 

limited time during medical consultations. 

“You know, just the warfarin, we just have to really be on top of that, because it's you don't want his blood 

too thin, but more importantly, you don't want it too thick either,  because that can have an impact on his 

valve, so that can have a tremendous impact on his health if he's not that the Warfarin is not correct, 

especially if it's low.” Caregiver 001 

"We’re having a hard time transitioning to the new way of healthcare, where you know everything is you 

can't sit and talk to your doctor anymore." Caregiver 004 

1.5. Caregiver challenges 

Caregivers reported facing several challenges related to medication management. One issue was the 

irregular intake of supplements, which sometimes occurred when multiple caregivers were involved, and 

routines were not well-coordinated. Another common challenge was giving medications on time. 

Moreover, ensuring medication adherence became harder during changes in routine, such as during 

vacations.  

“It's a matter of scheduling is her challenge, because she doesn't have a regular schedule for anything 

like she doesn't. She doesn't get up at eight and have, you know, breakfast right away, and she might get 

up at 10 and not have breakfast until 11:30 so it's that's really the bigger challenge that we have.” 

Caregiver 010 
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Medication changes added a separate layer of difficulty. When updates to the treatment plan were not 

reflected in the blister pack, caregivers were often left unsure whether the care recipient was following the 

correct instructions. Adjusting medication dosages at home was also stressful, especially if the caregiver 

tried to make changes themselves by opening the blister pack and correcting the dose based on new 

instructions, rather than returning it to the pharmacy to be updated properly. 

“My daughter helped out because they wanted to have half a dose. So they changed her the one 

medicine for half a dose,  so the blister packs can be opened up and then reclosed. So we went through 

the medicine that we had, she did and made the medicine change. Then the next blister pack had the 

new prescription in it. So it would have been a little nerve wracking, if I had to do it myself, but I trusted my 

daughter, and so it worked out.” Caregiver 009 

Caregivers also found it challenging to identify side effects, either because they did not know the specific 

signs to watch for or because it was unclear whether changes in the care recipient’s condition were due 

to the medication, aging, or another health issue. 

“So there's that we are going to see another doctor. She's a seniors mental health doctor, because she's 

experiencing some confusion. That's new. It's not, it's not her norm. She's very, she's very cognitive,  and 

I'm just we need to check that out so we're still ongoing, going to figure things out.  She's very she's 

starting to be less confident and easily agitated. So whether those are side effects from the medicines, 

I'm not sure. Whether it's the natural aging process. I'm not sure, but I we're investigating it.” 

 Caregiver 009 

Other challenges included remembering to order or pick up medications, especially those not included in 

the blister pack, such as inhalers or injections, which led to concerns about running out of medications or 

medical supplies. Some caregivers also struggled to remember the purpose of each medication (its 
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indication) and reported difficulty identifying emergencies, as they were unsure of the warning signs or 

symptoms that require urgent medical attention. 

"Well, it was just that in the afternoon he was just, umm, kind of like in a fog, I guess. And then he was 

kind of slurring his words, but not really, so I didn’t know if it was just him, you know, not making an effort 

to speak properly or what. So then the next morning, he was kinda like more slurring and kind of like a 

little dozy, so I took him to the emerge, and that’s when they said he had a stroke. So I learned now about 

strokes.” Caregiver 008 

1.6 Role of the caregiver beyond medication 

Caregivers played an active role in attending medical appointments with the care recipients, offering 

support by advocating on their behalf, taking notes, asking questions, and serving as a second set of ears, 

thereby ensuring that instructions and information from the doctor were understood. Moreover, caregivers 

were actively involved in overseeing the care recipients’ nutrition and diet, as well as monitoring key health 

metrics such as blood pressure, oxygen levels, and weight. They also encouraged physical activity as part 

of maintaining overall well-being. In addition, caregivers provided transportation support by driving care 

recipients to medical and other appointments.  

"I run down and get it. I'm over there around seven o'clock in the morning to make sure that, like when she 

gets up and she's on a program that checks her monitors her blood pressure, her oxygen and her weight. 

It's the five month program, so I'm over there to help her do those things with an iPad.” Caregiver 009 

Caregivers often assisted with personal hygiene tasks, including bathing. They also took on 

responsibilities such as grocery shopping and managing both indoor and outdoor household chores. For 

some, these duties were shared with the care recipient, but others reported being solely responsible for 

everything, such as cooking, cleaning, doing laundry, and even cutting the lawn. To manage the workload, 
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some caregivers sought external help by hiring housekeepers to assist with cleaning or by placing the care 

recipient in a retirement home, where meals and housekeeping were provided by staff. 

“OK, well, my job is to cook the meal, and I clean up a bit, and then his job is to finish washing, like pots 

and pans and stuff like that.  That might take him 10–15 minutes to clean the countertops and stuff, and 

then he gets like, very tired out.  He just says, 'I have to lay down, I have to sit down,' but he does make a 

big effort to finish his job. Sometimes he doesn’t, but a lot of times he does . And then the laundry—I do 

the laundry. He does the odd load, but he usually always helps folding clothes." Caregiver 008 

2. Approaches to support medication management 

2.1.  Use of pill organizers 

For some caregivers, using the pill organizer was convenient and easy, as it only needed to be sorted once 

a week. However, others found it confusing, especially when the care recipient was on multiple 

medications. They worried about medication sorting errors and found the organizer too small to fit all the 

pills. If it fell on the floor, it would open and scatter the medications, requiring reorganization. Some 

caregivers weren’t confident that the care recipient was sorting it correctly, which led them to advocate 

for switching to a blister pack. During travel, the organizer was also inconvenient, as it could open in the 

suitcase, which was a hassle. 

"I find the biggest thing is just that pill organizer is the easiest thing for us that works really well for us. Just 

because it's all done, we do it once a week, and it's completed." Caregiver 001 

“Now you gotta make sure they're all in that order, and you have to make sure that the pill container 

doesn't drop, because everything will pop open and be all over the place.  And they have to do it again, so 

they're not the best things.” Caregiver 007 
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2.2. Use of blister packs 

Blister packs were seen as more convenient and easier to use, as medications were pre-organized by the 

pharmacist, so the caregiver did not need to sort them. Blister packs also reduced worries about running 

out of medication; if a refill was required, the pharmacy team would contact the doctor or notify the 

caregiver to book an appointment. Each blister pack came with a list of medications that could be easily 

torn off and taken to medical appointments. 

“Well, this one run out, and I forgot to tell because she has to make an appointment to see him, and then 

he'll refill it. So that was more of a hassle. Now, with the blister pack, the pharmacist sees, okay, you're 

running out here, so they fax over to the doctor, and if the doctor isn't going to fill it, then they call and we 

make an appointment, so the blister packs has helped that.” Caregiver 009 

However, caregivers noted several challenges. The packaging was not always user-friendly for older 

adults, who often needed help popping out the pills. The label font was small and light, making it hard to 

read. When corrections were made, the packs were resealed with tape, making them harder to open and 

increasing the risk of pills spilling. Blister packs worked well when prepared correctly and not reopened by 

the pharmacy team. However, for care recipients with complex regimens, some morning medications had 

to be split between breakfast and lunch compartments. This could be confusing if multiple caregivers were 

involved, unless clear communication is maintained. A final concern was that pre-packaged medications 

reduced the care recipient’s awareness of their pills, since they just popped them out without paying 

attention to names or indications. 

"But what I do see happening with the blister pack is that she's no longer as aware of what it is she's 

taking and why. Like, she doesn't know the medication names. She wouldn’t look at it. Some of them she 

would know, but some of them she would look at and say, 'What do I take that for? I don’t know. Or if you 
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asked her to recite them, she wouldn’t be able to do that now, which she used to be able to do. It takes 

that mental awareness away.” Caregiver 010 

2.3.  Caregiver strategies to support medication management 

Caregivers implement various strategies at home to support the care recipient’s adherence to their 

medication regimen. One strategy involves helping the care recipient develop a routine, such as getting 

into the habit of counting pills and prioritizing the intake of smaller tablets before larger ones, especially 

in the case of visually impaired individuals, to prevent small pills from being lost. 

“I'll go and I won't check the container, because the container is empty, but I'll just, you know, I'll say to 

him, I'm trying to get him into the habit of counting his pills to make sure that the right of number is in 

there, and then he knows that he's taken them all.” Caregiver 001 

Another approach is the strategic placement of medications in visible and consistent locations, often 

linked to a daily habit, to encourage timely and regular intake. Caregivers also modify medication 

packaging by rewriting instructions on blister packs to include dates and times for taking medications in a 

larger font size, rewriting on medication vials the updated doses, or adding stickers on blister packs to 

indicate the appropriate time of day for taking the medication, thereby reducing the confusion for the care 

recipient. Verbal reminders were also commonly used. Caregivers may remind the care recipient in 

person, check in periodically, or make phone calls if they are not physically present, to ensure the 

medication has been taken as prescribed. However, for one caregiver, keeping the sleeping pills in a visible 

location led the care recipient to take a double dose. As a result, the caregiver adopted a strategy of 

restricting access by moving the medication to a more secure location. 

“We leave it on the kitchen counter by the orange, you know, with the glass that he's going to have the 

orange juice in, so he never misses the iron.” Caregiver 004 
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“Because what happens is that night when he can't sleep then, ohh I'd I need. I need to take this or I need 

to take that so he goes out and takes the pill, but sometimes he takes twice the pill. So now I've just 

moved everything into a different spot, and actually he's much better now.” Caregiver 008 

Moreover, one caregiver adopted a strategy to ensure accurate sorting of pills in the organizer by placing 

the medication bottles on one side of the organizer and moving each bottle to the other side after it was 

used to fill the correct slot. When traveling, the caregiver placed the pill organizer in a Ziploc bag to contain 

any pills in case the organizer accidentally opened. This made it easier to put the medications back in the 

correct slot if needed. 

“We'll take that pill organizer the seven days, and we slip it into it, like a large ziploc bag, and then we zip 

it shut, so if for whatever reason it opened, it's all self contained in that Ziploc bag. So any medications 

that might have come out, if it for whatever reason it opened, then they're all still contained within the 

bag, and we can just put them in their proper spot.” Caregiver 001 

Strategies to avoid running out of medications included ordering refills in advance, typically one to two 

weeks before the supply runs out. This allowed enough time for the pharmacy team to order any 

medications that might not be in stock, ensuring the care recipient received them on time. Some 

caregivers signed up for pharmacy delivery services, which ensure the timely delivery of medications to 

the home. Another strategy was to establish a reminder system, such as moving nearly empty medication 

bottles from the bathroom to the kitchen as a visual cue to place a refill order. Additionally, reminder calls 

from the pharmacy team helped caregivers stay informed when the care recipient was running low on 

medications. 

“You know the system is that. I mean, we were in an apartment, we have bathroom. That's where the 

medications are, but if it's getting low, the bottle comes into the kitchen where and near a laptop, and 
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that's when we would order if it's getting low and the pharmacy is very good too. They also will call us 

once in a while and say you're getting low on two, three.” Caregivers 004 

In situations where caregivers run out of medications or medical supplies, such as sensors used by 

diabetic care recipients, they have developed strategies to cope. For example, caregivers used included 

paying out of pocket to purchase needed medications when the pharmacy was closed, creating a backup 

supply at home by saving missed or dropped doses, using these stored doses temporarily until a refill was 

obtained, and in some cases, temporarily reducing the medication dose during long holidays to make the 

remaining supply last until the pharmacy reopened. 

 “So as much as I am trying to remember, you get busy and you forget. So this way, we kind of decided 

that we'll just now have everything delivered and then we don't have to worry….I was very worried, yeah, 

because I know that's a discomfort for him and I did tell him that, and he we, what we ended up doing 

was, I think he had enough pills where we just he ended up taking, I think, one, instead of taking two a 

day, he took a one day and one the next day.” Caregiver 001 

To stay on top of medication management, caregivers created medication lists that included the names, 

indications, and dosages of the medications the care recipient was taking. The level of detail and format 

of these lists varied between caregivers. Some caregivers preferred to bring the medication list to medical 

appointments instead of carrying the entire bag of medications, allowing the doctor to review the 

necessary information as needed. When care recipients had difficulty swallowing large tablets, the 

caregiver sought alternative dosage forms, such as capsules, which were smoother and easier to swallow 

compared to tablets.  

“Ohh, just because the doctors every time you went into for a doctor's appointment, they ask you, OK, 

what medications are you on? Oh my God. Or they would say bring your bottles. Well, we bring a great big 

plastic bag full of bottles. It's huge and then really they don't really even wanna look at those bottles. So 
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they much prefer is a list, so I make an extra copy and I say here you can have it so they're happy to have 

that.” Caregiver 008 

3.  Caregivers' experience and well-being 

3.1. Caregivers' satisfaction and burden 

Caregivers generally expressed satisfaction with their caregiving role. Some viewed the journey as a form 

of teamwork, while others saw it as a meaningful and rewarding responsibility, rooted in the strong 

connection they shared with the care recipient which reflects high levels of compassion satisfaction. For 

some, caregiving was accepted as a normal part of life, a priority and a family responsibility, carried out 

not only out of gratitude but also out of a sense of duty, as long as the caregiver could provide care. 

Providing care itself was not typically seen as a burden. Instead, it was the accumulation of other life 

responsibilities that made caregiving feel burdensome at times. In these cases, the caregiver did not see 

the care recipient as the burden, but rather the added responsibility of caregiving on top of an already 

demanding set of responsibilities. Some caregivers also expressed partial satisfaction, feeling that while 

specific needs and expectations were being met, it still did not feel like enough. They thought they could 

or should be doing more. 

"As far as care, I know as long as I take care of him, he's going to last a bit longer…..That's a priority to 

me…making sure he's healthy is part of my job as a wife or as part of the team." Caregiver 004 

“I'm very honored to be able to do this for my mom. I feel I have a lot I have girlfriends that say you're so 

blessed to have your mom still with you, because they don't. So it gets a little frustrating at times, but 

that's life that you just family helps family, and she raised me that way” Caregiver 009 

On the other hand, physical fatigue was also noted as a negative outcome of caregiving, where the 

caregiver complains of an injury due to the heavy lifting of the care recipient's wheelchair. Caregiving can 

keep the caregiver busy and may affect their rest, even when they try to prioritize sleep. Caregiving can 
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place a significant emotional burden on the caregiver. The experience is often difficult to fully understand 

for those who have not been in the role. While people may offer suggestions for managing stress, the 

caregiver may feel that even a short break could leave them falling behind on the responsibilities waiting 

for them at home. The caregiving role can negatively influence the caregiver’s relationship with their 

partner and other family members. Dedicating more time to the care recipient may affect the quality of the 

relationship, even if the partner is supportive and understanding. Moreover, frustration was expressed 

when the care recipient forgot to take medications or did not follow medication instructions. 

"So, um, and then I'm lifting the wheelchair in, or the walker in or out of the car. So I've got that my back is 

now giving me issues because it's heavy." Caregiver 007 

“If my mom was a little bit more independent, then that would ease our relationship, like with my 

husband, better, like that would be better, but he's very supportive and encouraging me to spend the time 

that I need to…..I have two grandchildren, and they're young, four and two, and there's times when I 

would like to look after them, but I'm looking after my mom, and my mom can't be around them.” 

Caregiver 009 

  The caregiving role can negatively impact the caregiver’s social life. Caregivers may find it difficult to 

engage in hobbies or social activities, as much of their time is dedicated to caregiving tasks at home. For 

those who are also working, there can be a sense of responsibility to spend their remaining time with the 

care recipient, which further limits opportunities for social engagement. Financial strain was not 

commonly reported in our sample; however, when it was reported, it was primarily related to the out-of-

pocket purchase of medical equipment that was not covered by insurance. Caregivers' stress was 

commonly associated with the multiple responsibilities they were juggling simultaneously. This stress was 

not limited to medication management but extended to other daily demands, including providing care to 
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multiple care recipients at home, managing non-medication-related caregiving tasks, balancing work and 

family responsibilities, and finding time for self-care. 

“He wants his meds in the morning, that's fine, but then I'm getting (step son) up and fed and dressed, 

and I've got to drive him to his place now, so I've all these other things on my plate, and so sometimes I'm 

I'll miss it, like maybe I do need a checklist in front of me every morning to say, Have you done this? Have 

you done this? You know?  But, yeah, it's with, you know, appointments too. You've got a you know, I've 

got them in my phone, I've got them on a calendar, I think come up on the computer, but I need all these 

reminders. I have caregiver burnout.” Caregiver 007 

3.2.  Self-care and stress management 

Caregivers have adopted various strategies to manage stress and improve self-care. These include 

engaging in physical activity or exercise, sharing caregiving responsibilities among family members to 

reduce the burden, and addressing stress by adapting to the situation. Having a flexible work schedule or 

the ability to work from home also helped caregivers balance their responsibilities. Some sought external 

support by attending hospice workshops or arranging for someone to care for the care recipient while they 

went on a holiday. Others used practical supports such as having meals delivered to the care recipient 

instead of preparing them personally. Transitioning the care recipient to a retirement home reduced stress 

for the caregiver, as the staff took over responsibilities such as meal preparation. 

"I've done yoga for nearly 50 years. So those are all my tools for not letting stress get in the way." 

Caregiver 004 

"I'm just tired, and I've got support, because our hospice here offers caregiving programs. So they offer 

various workshops. I belong to the caregivers' group, so we meet once a month and talk…and you can get 

your feelings out there. You can cry, you can laugh, you know. So that helps a bit." Caregiver 007 
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2.10.2. Post-Intervention Interview Results 

The thematic analysis of the post-intervention interviews revealed four main themes: usability and 

functionality, experience with remotely delivered pharmacy services, caregiver experience and wellbeing, 

and impact on caregiver-recipient relationships.  

1. Usability and functionality: 

1.1. Design features 

Caregivers reported that the AMD provides incomplete support with the organization of PRN medications, 

medications that require constant dosage adjustment, and supplements. Moreover, one of the caregivers 

mentioned the difficulty of including a newly prescribed medication or adjusting for a medication change 

mid-cycle, as the participants received a new medication cartridge every 2 weeks. However, another 

participant mentioned that she expected accommodating medication changes to be complex, but her 

experience was the opposite. 

“I find the biggest, I think the biggest thing I don't like is I, even though his medications are being like given 

to him,  we still have to fill out a pill caddy, because it doesn't  include a supplement, and he also takes 

Coumadin,  which can possibly change. So none of that can go into the none of that goes into the 

spencer. So I feel like sometimes we're doing twice the work.” Caregiver 001 

“Could be difficult, because you had added pills, yet they're separate from the machine, because I get 

these pills in advance, but like pill packs in advance, so you can't send them back and get these pills 

added, and then get them back in time to take them.” Caregiver 007 

 A few participants noted that the medication pouches are difficult to open by hand because the score 

marks on the pouch are not clear, and they would need to use scissors every time they wanted to open it 

to retrieve their medications. It was also appreciated that the pouches were labeled with the date and 

time, as this allowed caregivers to track whether a dose had been taken by checking the used pouches 
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and confirming the date and time printed on them. There was positive feedback about the fact that the 

cartridges were labeled with dates, as this helps the caregiver know which one to insert first, which would 

be especially helpful if the cartridges contain a different medication each week. One caregiver raised a 

concern that the font size on the pouches was too small for older adults to read. This made the caregiver 

worry about whether the care recipient could take the correct medication at the right time, especially when 

the care recipient had to administer the medication themselves from the cartridge due to technical 

problems.  

Now, the only other thing I would say is that when the pouches come out, where you rip them isn't very 

clear. There's a little score mark, but you can't see it. Even we can't see it. I think there's a little black line 

where you tear it, and it should be scored either across the top or farther down because they can't see it. 

So my mom had to use scissors every time." Caregiver 006 

“ That way, if she didn't remember if she took it, we could tell her to go to the clear box and look at the top 

one, and if it said 10 o'clock. PM, then we knew that. We said, Oh, you took it, you know, like so it was, it 

was helpful to that it was print one” Caregiver 006 

 “And so whereas the little pouches, although they have the information on the pouch, if my mom doesn't 

have her glasses on, that might not be something that we're really that I would be 100% confident that 

she has the right pouch.” Caregiver 010 

Additionally, caregivers appreciated the device’s alarm sound, which served as an effective reminder for 

care recipients to take their medications on time. The adjustable volume was also valued, as it ensured 

the alarm could be heard clearly and would continue to sound until the medication was removed from the 

AMD. However, if the care recipient has a hearing impairment, the caregiver found it challenging to ensure 

the care recipient took their morning medication, as the AMD produces an alarm sound to remind them. 

Even though the alarm feature was acknowledged for reminding care recipients to take their medications 
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on time, it did not guarantee adherence. It was reported that care recipients might remove the medication 

from the AMD, get distracted, or set it aside and forget to take it. Moreover, medication pouch jamming 

was one of the typical inconveniences that caregivers faced during medication retrieval.  

“He relies on spencer the alarm, he goes, gets it, you know, the alarm stops. He goes, gets the pills. But 

he doesn't necessarily take it right then and there. He might leave it there and forget about it till the end of 

the day.” Caregiver008 

“The only time that it wasn't easy to use is when one of the pills packages got stuck, and then you had to 

sort it out and take a few packages ahead to get it going.” Caregiver 007 

The space occupied by the empty cartridges on the countertop, the empty medication pouches, and the 

device itself, which already took up space, was a source of inconvenience for one of the caregivers. 

Caregivers found the feature of “meds on the go” very useful since it provided flexibility in terms of getting 

the medication dispensed ahead of time in case the caregiver and the care recipient would not be at home 

at the time of taking the medication, or if the caregiver wanted to dispense the morning medication at night 

and keep it ready for the care recipient the next morning. Some caregivers appreciated the AMD's 

questions after dispensing each dose, as they believed these prompts encouraged care recipients to 

reflect on other aspects of their health, such as physical activity and emotional well-being, which, in turn, 

contributed to improved mood. Some caregivers also acknowledged that the instructions displayed on the 

AMD screen were easy to understand and implement. For example, during jamming, the device displays 

the appropriate steps to resolve the issue, or during cartridge changes.  

“It asks you questions. How are you feeling today? Have you exercised today? So it makes the person 

think about other things outside of the medication” Caregiver 004 
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“When it did jam, it came up with instruction as to try to unjam it. So at least you weren't kind of like 

sitting there wondering what to do it. Did give you instructions on how to do it, and they I think there might 

have been one or two times that we were able to fix it ourselves” Caregiver 008 

Portability was another advantage of the AMD. One of the caregivers appreciated that all medications were 

pre-packaged and ready for use, and that the device did not require reprogramming when moved from one 

location to another. It was already set up, making it easy for caregivers to unplug and plug it in again, which 

is helpful during holidays or travel. However, one caregiver wished the AMD were wireless, as this would 

allow them to place the device in the most convenient location for the care recipient, rather than being 

limited to where a power outlet was available.  

“Well, my mom stays at home with us in her own little granny suite, but for us to have a holiday, we might 

have her go to a respite care home for a week, and we can just unplug spencer, plug it in. I don't have to 

reprogram it or anything. It'll just take up where it left off, and she will have the thing convenience of her 

medicines, her environment might change, which will be enough to maybe be unsettling for her, but 

knowing that her medicines are still the same is a consolation, a good consolation, for both of us, for her 

and us.” Caregiver 009 

The pre-packaging feature of the AMD, where the pharmacist organizes all medications into a cartridge 

that is inserted into the device at home by the caregiver or the care recipient, raised concerns about a 

perceived lack of control. This was especially true for a care recipient who preferred organizing their 

medications themselves using a pill organizer, as it gave them a sense of control and awareness over what 

they were taking and when. With the AMD, the caregiver expressed that, although the pouches were 

labeled with medication details, the care recipient was taking the medications based on trust in the 

pharmacy team’s organization. This led to a feeling of reduced awareness and involvement in his 

medication routine. There was also a concern about power outages, as the AMD needs to be consistently 
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plugged in to function. While it may continue to work for a few hours when unplugged, the caregiver was 

unsure what would happen if a power outage lasted longer. The size of the AMD was considered larger 

compared to other organizational tools, and caregivers expressed a preference for a smaller design.  

"He likes when he puts his pills in; he likes to see which pills they are. And he finds with the spencer, he 

doesn't have that anymore. Even though it's written on it, he can't read that, so he doesn't really feel he 

knows which pills he's taking when. Even though they're still the same pills, it's just in his mind he's taking 

them, but in his mind, he's taking them with a degree of trust." Caregiver 001 

1.2 Adaptation  

Among all caregivers, only one showed resistance to changing the medication-taking routine and preferred 

to stick to the previously established schedule of the care recipient before using the AMD. The care 

recipient used to take a medication every morning before using the AMD, but when the medication was 

packaged in the AMD, it was dispensed in the evening. Instead of adapting to the new timing, the care 

recipient would dispense the medication in the evening and set it aside to take in the morning, as per the 

old routine. Moreover, the AMD may dispense the morning medication earlier than the care recipient’s 

usual breakfast time, so they would take the pouch out when it is dispensed and set it aside to take later 

with breakfast. Neither the caregiver nor the care recipient was proactive in contacting the AMD-certified 

pharmacy to request a timing adjustment for the following cartridge refill. Instead, they chose to continue 

with their workaround. This disruption in routine occasionally led to missed doses, as the pouch was 

placed on top of the care recipient's pill organizer and sometimes forgotten. The care recipient also 

expressed feeling a loss of control, as he was previously used to organizing his medications himself, 

something he could no longer do due to the pre-packaging feature of the AMD. Both the caregiver and care 

recipient felt that the AMD lacked flexibility, as medications were dispensed at set times. This issue could 

have been avoided if they had used the "meds on the go" feature, but they did not. 
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“Well, we noticed there were two pills that he used to take in the morning, and when they were added to 

the spencer, they were added in the evening. So what we ended up doing was taking those two pills from 

the evening and putting them in the following morning, because he was used to taking them in the 

morning, not in the evening.” Caregiver 001 

On the other hand, another caregiver had a very different experience. For them, the AMD helped make the 

day more organized for the care recipient and reduced the chances of missed doses. The device supported 

a more structured, planned morning routine, which eased the caregiver’s responsibilities. Another form of 

adaptation involved a strategy to ensure that care recipients took their medications on time. The caregivers 

placed the used medication pouches in a designated box at home to monitor adherence. If the care 

recipient was unsure whether a dose had been taken, they could check the box and confirm by reading the 

date and time on the pouch. One of the care recipients had a hearing impairment and could not hear the 

first alarm in the morning. The caregiver adapted by asking someone else to help ensure the care recipient 

woke up and listened to the alarm for their first medication dose of the day.  

"What I've been doing is we have a little place where she puts a little container, where she puts the little 

packages they have the day and the time. So when she put some there, I can look to see that she took 

them.” Caregiver 009 

1.3 Technical problems and device reliability 

Safety and reliability concerns were raised by only one caregiver. In her experience, the AMD had 

completely stopped working and failed to dispense medications, which was very frustrating. She assumed 

the medications were being dispensed on time, but after returning home from a long day at work, she 

would be surprised to find that they hadn’t been. This left her having to address the issue later in the day, 

when she could have managed it more effectively earlier if she had known. On other occasions, the AMD 

displayed error codes such as incorrect dates for upcoming doses or false notifications that a dose had 
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been missed when it had not. These issues led the caregiver to remove the medications manually from the 

cartridge and administer them herself. 

“Sometimes I wouldn't know that it wasn't dispensing properly until like late in the day, if my mom I just 

trusted everything was going okay, and then as like, as I'm getting ready for bed, my mom would say, oh, 

it's not working properly. It's not been working all day. So that was very frustrating, because, well, I could 

have had more opportunity to try and get it going earlier in the day, I guess.” Caregiver 010 

“I don't know, it gave an error code I'd never seen before. It wasn't really making the grinding noise at all. 

But then it started saying, started giving different dates, like it would say when we loaded the new 

cartridge, it started off automatically. Would say, oops, it looks like you've missed 11 doses when we 

haven't. And then and then it would say, it looks like your next dose is tomorrow at not at 7pm when we 

still had all today's doses  to dispense.” Caregiver 010 

These incidents caused the caregiver increased stress and concern. She worried that her mother might 

mix up or take the wrong medications, especially since they were now being dispensed manually. The 

medications in the cartridge come in a rolled strip, and the font on each pouch is very small. The caregiver 

did not trust that the care recipient could always read the labels clearly. She also felt that, in cases where 

she had to dispense the medications manually, the packaging was not as visually organized or user-

friendly as a traditional blister pack. However, the caregiver acknowledged that when the AMD was 

functioning properly, it provided the care recipient with more autonomy and helped ensure consistent 

medication intake. Overall, these technical issues affected the caregiver’s perception of the device’s 

reliability and her confidence in its ability to replace her role in managing medications. 

“Increased my worry too, like, because, I mean, I'm not here all the time, so, you know, I don't know. I 

don't want my mom to get things mixed up and, like, at least when she had the blister pack, she could 
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see, physically, she would, like, immediately be able to see, oh, I have to take these ones, whatever. So I 

found that kind of, yeah, not as effective.” Caregiver 010 

1.4. AMD versus other medication adherence technology 

Some caregivers began comparing the AMD to the organizational tools they used before its introduction. 

A few advantages of the AMD were noted in comparison to the traditional blister pack. For instance, the 

AMD restricts access to medications, meaning the care recipient cannot access doses unless it is time to 

take them. This feature enhances medication safety, especially for high-risk drugs like narcotics. 

Additionally, the caregiver no longer needs to perform the task of ripping off the blister pack, as the AMD 

handles medication dispensing automatically. The pouch packaging of the AMD was also appreciated, as 

it doesn’t break open easily, making it more convenient for travel. However, some still found blister packs 

more practical for travel, as they allow all medications and supplements to be organized together, 

reducing the caregiver’s workload and concerns. The visual layout of blister packs was also valued. With 

clearly labeled slots for different times of the day, caregivers found them especially useful when they 

encountered technical issues with the AMD and had to dispense medications manually. 

“Unfortunately, with the blister pack, he could take the pills when he wanted more so where spencer 

holds on to them and gives you when he wants you to have them, right? So if he wanted an extra pain 

med, he can't get it because it's stuck in spencer.” Caregiver 007 

“So in that respect, like, that's nice, because it's just, you know, you pop one blister pack in the morning 

and one blister pack at night, and it's done.  Where, with the spencer, we still had to do two different 

things.” Caregiver 001 

1.5. Simplicity and learnability  

All caregivers acknowledged that the AMD was easy and simple to learn and use. Its operation was 

straightforward, and once caregivers became accustomed to it, using the device became effortless. 
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Although some caregivers and care recipients were initially hesitant about using technology, fearing they 

might press the wrong button or accidentally cause a problem, they found the AMD to be user-friendly and 

easy to navigate. The step-by-step instructions made it easy to understand and use the different features 

of the device. Additionally, simple technical issues were easy to fix, as the troubleshooting steps were 

clear and easy to follow. Once the caregiver learnt how to handle these issues, they felt more confident 

navigating future problems, knowing exactly what to do. It was also noted that the caregiver would have 

preferred having an instruction booklet, either in paper or online format, to help navigate the AMD and 

resolve any technical issues independently from the start. 

“I think it was pretty easy to learn how to use the machine. I think, like with a lot of computerized things, 

my mom was afraid to be pressing the wrong buttons, or those sorts of things.  But I didn't find it hard to 

learn to use, and even after, I had technical difficulties, even resolving, like most of the simple ones, I 

didn't have problem resolving those or, you know, actually kind of knew what to do after the first after the 

first incident. Then when I when we had the same problem again, I'd be like, Oh, I already know how to do 

this and fix it that way.” Caregiver 008 

1.6. Capability-centered design improvement and recommendations 

The caregivers suggested several design and packaging changes to the AMD based on their care recipients' 

abilities. For visually impaired care recipients, it was recommended to improve the color and contrast of 

the medication pouch for better readability. For instance, using a white background with black text was 

suggested instead of the current design, which uses black text on a transparent background and is difficult 

for those with vision impairment to read. Also, the score mark for opening the medication pouch is unclear 

to a care recipient with vision impairment. The caregiver appreciated the device; however, it needs some 

improvement to work for their condition.  
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"It needs to be programmed black and white. So either a white background with bold black letters would 

be best, or, as a second choice, black with white letters, but they have to be bold because the worst color 

for him to see anything is blue. So if anything is written on blue, or blue writing on white paper, or a blue 

background, he has a tough time seeing it. So less color and more bold writing would be better for him." 

Caregiver 001 

 For care recipients with hearing impairments, it was recommended to increase the volume of the AMD’s 

voice instructions (i.e., boost the speaking voice that gives instructions), as it was considered too low for 

care recipients with hearing loss to hear clearly. Although the caregivers acknowledged that the alarm 

sound was loud, they noted that making it even louder would be helpful for users with hearing difficulties. 

To further support medication adherence, it was also suggested to include a camera feature to monitor 

whether the care recipient takes the medication or to incorporate a system that asks questions after each 

dose to confirm medication intake. 

"We had to turn it right up, because my mom has hearing problems. She had to get in the habit of putting 

her hearing aids on right away, because without her hearing aids, she may not hear it in the morning. So 

the volume on that could be up a little higher so that people with hearing problems, because you can 

always turn it down right and adjust, but I don't know, as if it's really loud enough for people with hearing 

problems” Caregiver 009 

Moreover, the AMD was recommended for individuals who self-manage their medications at home, as it 

provides pre-packaged, organized doses and alerts them when it is time to take their medications. Also, it 

was recommended for individuals with memory issues or dementia, as it can help them remember to take 

their medications. Additionally, if they begin using the device early, they are less likely to struggle with 

learning a new system later. It was also seen as helpful for individuals with multiple limitations; however, 

some modifications are needed to accommodate certain capabilities, such as vision impairment. The 
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device was perceived as providing medication safety, convenience, and ease of use, which is why one of 

the caregivers recommended it to others. 

“For people that have maybe more limitations, I personally don't feel it's a great product yet for 

somebody who's visually impaired, I think they still need to do a lot of tweaking for somebody like him, 

where, you know, the way his disability is, he needs those upgrades so that he is able to use it if I'm not 

around." Caregiver 001 

2. Experience with mail-delivered pharmacy services  

2.1. Communication and medication delivery 

The timely delivery of medication refill boxes was appreciated. However, at times, communication 

between the pharmacy team and caregivers regarding delivery times was lacking. For example, a caregiver 

described it as frustrating when a medication refill box was sent out without prior notification, possibly 

because the caregiver either did not receive or did not see the notification message. Despite this 

communication gap, the refill boxes were consistently delivered on time throughout the study period. 

“I mean, they were very good at sending the medicine on time it came through the mail easily enough” 

Caregiver 007 

There were also instances of miscommunication between caregivers and the pharmacy team regarding 

preferred times for medication administration. In one case, the caregiver and care recipient preferred a 

medication to be given in the morning, but it was scheduled for the evening. However, the caregiver did 

not follow up with the pharmacy to request a correction to their preferred schedule. On a positive note, 

there was favorable feedback on the pharmacy team’s communication with the caregiver via phone and 

email. In contrast, one caregiver who experienced technical issues with the AMD reported difficulty 

reaching the technical support team over the weekend. 
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“But I'm sure that the pharmacy there helped me navigate it through. No problem. I called them, I talked 

to them, email back and forth, so I don't anticipate anything I can't see anything negative about spencer.” 

Caregiver 009 

In-person communication with the pharmacist was a key part of the caregiver–pharmacist relationship 

and was deeply valued by the caregiver. This aspect of the relationship was missed during remote 

pharmacy service delivery, as the caregiver preferred the in-person counseling they received from their 

pharmacist over phone or video calls, which are typically used with remote services. According to the 

caregiver, these remote interactions lacked personalization and did not allow for the same rapport to 

develop. The relationship often went beyond medications; caregivers would chat with the pharmacist 

about personal matters or look forward to a call checking in on how the medication was working. The 

caregiver expressed concern about potential emergencies if a distant pharmacy dispensed medication. 

For instance, if a rash or ear infection developed, their local pharmacy might not be able to help effectively, 

as they would no longer be familiar with the patient’s medication history. In such cases, a local pharmacist 

would not only be more familiar with the patient but could also physically assess the condition, such as 

seeing the rash, and recommend or prescribe treatment accordingly. The caregiver acknowledged that 

this perspective might be more common in their generation, as younger caregivers may not place the same 

value on the pharmacist relationship and might prefer the convenience of mail delivery. The caregiver also 

felt that personalized care and rapport could only be built with a local, small-business pharmacy, not with 

larger chain pharmacies. 

“Because we're finding that these video calls are not personal, you know, it's just another you know, I 

can. Ask them how their kids are. I can ask them, you know, are you going here? Have a good weekend, 

like you don't get that rapport over telephone? Yeah, it's just not the same rapport. You build up a report. 

They know what meds you're on. They can discuss it. They can ask you, okay, so you've got that new med. 
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How's it working out? I don't think you'll get a phone call from a bigger pharmacy saying, and how did that 

work out today? “ Caregiver 007 

2.2. Environmental concerns 

Environmental concerns were raised about the delivery of medications, as they had to be shipped from 

Toronto to the caregiver’s residence, which is far away, and this was considered environmentally 

unfriendly.  

“You know, I'm not a huge environmentalist, but to have the delivery come from a Toronto pharmacy 

seemed a bit what to say. What's the word? Environmentally not good.” Caregiver 004 

3. Caregiver experience and the well-being  

3.1. Caregiver burden and satisfaction 

The impact of the AMD on caregiver burden and satisfaction varied. For one caregiver, her workload 

increased. She still had to manage other medications and supplements not included in the AMD, 

especially those that required frequent changes, which meant using both the pill organizer and the AMD 

at the same time. She also had to check the medications dispensed from the AMD daily to make sure they 

were correct, because the care recipient had difficulty reading the medication pouch due to vision 

impairment. The black text on the transparent background made it hard for him to read, so he relied on her 

for confirmation. The care recipient also needed help opening the pouches, something he did not need 

before using the AMD. As a result, the caregiver’s responsibilities doubled, and the AMD did not take much 

stress off her shoulders, since the level of support she had to provide remained the same.  

“To me, I don’t really think it was negative, but it didn’t take tremendous stress off me or particularly 

impact anything I did, because I still have to check things for him due to his limitation of being able to see 

it. Dispensing the pills wasn’t the problem, but if he wanted to look at them, just to remind himself what 

he was taking, that part I’d have to do for him because he couldn’t see it.” Caregiver 001 
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Additionally, when technical problems arose, the caregiver’s burden increased further due to the time 

spent contacting technical support and troubleshooting. This was described as aggravating and 

frustrating, contributing to their emotional and mental fatigue. In this case, the use of the AMD didn’t 

dramatically reduce the caregivers’ responsibilities or free up significant time; it simply made daily 

routines a bit easier when things worked as intended. 

“And then, and added to that, to then the technical aspect of trying to figure out why it's not working, let's 

get it working. You know, calling the people leaving voicemails when they're not when it's after hours, that 

those sorts of things that was more aggravating and more frustrating” Caregiver 010 

In contrast, other caregivers found that the AMD reduced the time and effort required for medication 

management. It provided peace of mind and freed up time to rest or focus on other responsibilities. These 

caregivers felt that the device helped ease their emotional and mental fatigue by taking over many of the 

medication-related tasks they previously handled. The AMD allowed them to offload the constant tracking 

of medication times mentally, replaced the need for medication pick-up and organization, and enhanced 

overall medication safety. Knowing that the correct medication would be dispensed at the right time gave 

caregivers confidence that the care recipient would not mix up their medications, even when they were 

not physically present.  As a result, caregivers were better able to balance their caregiving responsibilities 

with other aspects of life, engaging in activities they enjoy with less stress and worry about whether 

medications had been taken correctly and safely. 

“Well, I don't have to dispense like. I don't have to dispense it right. I don't have to go into the bottles and 

take them out and put it in each day of the dossette. Make sure that it's the right pills. Make sure number 

of pills. All that fat management part I don't do anymore. Neither does my husband, so it's all done for us. 

So that part is very helpful, and you trust them, that is correct.” Caregiver 008 
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“So I was sitting outside on the pad, working away on my computer. So I didn't think about that. I didn't 

worry about it, because I knew that he was going to go tell (the care recipient) in his own language that 

you got to get over here and take your pills, so that kind of left room for me to do what I was doing.” 

Caregiver 008 

The use of the AMD promoted convenience and independence by shifting the responsibility of medication-

taking back to the care recipients, increasing their autonomy, and reducing the caregiver’s need to be 

present every time. When the device functioned as intended, care recipients followed a more consistent 

schedule and felt more in control of their medication routine.  

“Well, when it when it worked, I felt like I, I felt like my mom was more in control for herself, and I wasn't 

reminding her as often. You know, have you taken your pills? I mean that. So when it worked,  that part 

was good, just so, so definitely, I felt like there were lots of days where I didn't have to think about that 

part of it.” Caregiver 010 

Since medication management was often the most stressful part of caregiving, the AMD helped relieve 

some of the emotional and mental fatigue. However, while this responsibility was eased, caregivers 

continued to manage other, less stressful tasks such as driving the care recipient to appointments or 

assisting with bathing. 

“Oh, it makes my one of my responsibilities. It just kind of disappeared. I still have other things, like 

getting her to appointments and getting her to have a bath, what have you and but those the medicine 

was the most stressful for me, but I don't have medical background, the biggest pressure off my 

shoulders…..it took a big load off my shoulders and not having the time restriction on me to make sure 

my mom had her medicines on time is a big I can do other things. So, very helpful” Caregiver 009 

Caregivers viewed caregiver burden as a multidimensional strain that they experienced as their role 

extended beyond managing medications. For instance, a caregiver could be navigating the challenges of 
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their partner’s physical decline and reduced mobility. This ongoing situation is emotionally difficult for 

both, but they try to remain as active and positive as possible within their limits.  

“Because it's not so much just about the medication. It's just the whole thing, like, because he can't get 

around as much as he used to, and he's weaker than he used to be, so a lot of it is physical things that we 

have to deal with. And he's not happy to be that way, and I'm not happy that he's that way, either, but we 

make the best of it, and we try to be active as much as is possible. So there's not just the medication part 

of the relationship, there's the health part of it, physical part of it.” Caregiver 008 

While the medication support helped to some extent, for some caregivers, it did not dramatically reduce 

their responsibilities or free up significant time; it simply made daily routines a bit easier when things 

worked as intended.  

 “It's just one less of the day to day activities. I wouldn't say it freed me up to do a lot more. Just, was just 

one less thing. Yeah ,I can't, I don't know how I can specify that. It's not like, it was like, Oh, I have a whole 

half an hour that I can go, you know, do a hobby or something. It didn't. It didn't free me up like that. It just 

made things in the day to day a little easier when it worked.” Caregiver 010 

Moreover, when the caregiver was responsible for multiple care recipients, even though the AMD managed 

medications for one person, it did not reduce the caregiver’s overall stress because care had to be 

provided for others without the same support. 

“Although I still had to go to the pharmacy because I had to pick up stuff for myself, I had to pick up stuff 

for my son, so I'm still going to the pharmacy. So if only one person is on spencer, it's not relieving the rest 

of the people of the house.” Caregiver 007 

Most caregivers had a positive experience with the AMD, especially when it functioned smoothly without 

technical issues. None of the medication management tasks were reported to have worsened with the use 

of the device, which contributed to overall caregiver satisfaction. 
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“She didn't take the wrong one. I was there to make sure she didn't. So it's freed up my time and it's given 

me a lot of peace of mind that the medicine is going to be delivered. The right medicine is going to be 

delivered at the right time, and she's taking them.” Caregiver 009 

 

4. Caregivers-care recipients’ relationship 

4.1. Impact on the nature of the relationship 

 Exchanging information between the caregiver and care recipient about medication-taking became easier 

with the AMD, as the instructions remained consistent each time. The care recipient had more control over 

medication-taking, which led to less criticism from caregivers and, in turn, improved communication for 

some. 

“I just, I think, because my mom then took pride in what she was doing this on her own, and it was 

working, and so then that made her and better, and then I wasn't bothering her, criticizing her, whatever, 

for not taking things on time, so definitely communication wise, that would make a difference.” 

Caregiver010 

 Few caregivers reported that the AMD did not affect how they interacted or connected, while others 

noticed less frustration in their relationships and there were fewer conflicts or arguments about 

medication taking. 

“Like, that's just how we work….we're married almost 42 years, so it's like, that's just the way we 

operate.” Caregiver 001 

“Well, I have less of a burden. I guess I do a bit, because he can't fight this venture about. Getting these 

meds out.  spencer gives them when he gives them, whereas, you know, if he says, oh, I want to take my 

afternoon pills now, well, no, it's not afternoon. Why are you doing that? So there's less conflict between 

us, because he can have the conflict with spencer.” Caregiver 007 
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“I think our relationship is good, but it's always been Good. I think I had less moments of frustration about 

surrounding it with interprets as anger, but I'm not angry. I'm just kind of frustrated, but I think we have a 

good relationship.” Caregiver 010 

The dynamic shifted from a caregiver–care recipient relationship to a more familial and emotionally 

connected bond. One caregiver described how she and her mother were able to enjoy their time together 

more, engaging in conversations unrelated to medications and playing games.  

“Well, before I could go and visit her as a daughter and not have to nag her about whether she took her 

medicine or whether she didn't, and she is better for it, so she's not on a roller coaster jumping from 

medicine to medicine. Things are stable now for her, for now, and we can just play cards or talk about the 

weather, or she can tell me what that haircut or not. So it's really helped our relationship move from 

caregiver to back to Mother, being her daughter instead of her, her mom.” Caregiver 009 

Caregivers also emphasized that having a positive, emotionally supportive relationship with the care 

recipient played a key role in reducing the perceived burden of care. Caregivers emphasized that the 

strength of the existing relationship influenced how burdened they felt. When asked to rate the quality of 

their relationship with the care recipient on a scale from 0 to 10, most rated it highly positive. Their ratings 

of caregiving burden were similarly low. Caregivers explained that when there is a strong emotional 

relationship and the care recipient is not giving them grief, particularly in spousal caregiving, the tasks do 

not feel burdensome. For adult children caring for parents, caregiving was described as an expression of 

love, affection, and gratitude for still having their parents in their lives. 

“Oh, big time. Yes. If I if there wasn't a relationship, the time would be a person could get resentful for the 

amount of time. I had them over there, but she's my mom, and I have many girlfriends who are saying, 

You're so blessed to have your mom with you. So I'm just treasuring every moment and very grateful that I 
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can find ways to make her life easier and keep her dignity that's so very important for her and for me.” 

Caregiver 009 

“Well, if he wasn't a nice person to get along with, it would probably be a 10 for the burden. But he's very 

easygoing. He usually has a happy disposition. He doesn't give me grief. So I think because of that, that's 

what makes our relationship better.” Caregiver 008 

2.11. Discussion 

 The findings of this pilot study show that the use of the AMD has the potential to reduce caregiver burden 

related to medication management. Although burnout scores decreased over the study period, 

compassion satisfaction remained relatively stable. This pattern may suggest that the AMD supported 

aspects of caregivers’ emotional fatigue but did not influence their sense of fulfillment or positive feelings 

associated with caregiving. It is also possible that compassion satisfaction, as a construct, is more stable 

and less sensitive to short-term changes than burnout, which may explain why only burnout showed 

noticeable movement in the descriptive data. However, because of our small sample size (7 caregiver–

care recipient dyads), the study results must be interpreted with caution. Even though the total FCMAHS 

score decreased significantly from baseline to the end of the study, there was no statistically significant 

difference in compassion fatigue or satisfaction. Apart from the small sample size, another possible 

reason for the lack of significant findings on the ProQoL is that the scale was designed for formal 

caregivers. While research shows that compassion fatigue and satisfaction also apply to family 

caregivers,79 the ProQoL does not fully capture the relational aspects of caregiving. These relationship-

based elements are central to family caregivers’ experiences79 and may explain why the scale did not 

reflect the changes seen in our qualitative results. 

The FCMAHS scores showed a consistent pattern: burden decreased from baseline to 2 weeks but 

increased again between 2 weeks and 3 months, except for subscale 3 (safety issues), which steadily 
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decreased. Despite these fluctuations, all subscales showed an overall reduction in burden from baseline 

to the end of the study. This suggests that the AMD may reduce caregiver burden when used long-term, 

and that early fluctuations may reflect caregivers’ adjustment period to a new technology, as they navigate 

technical issues or disruptions to their established routines. The steady decrease in subscale 3 scores 

may have been due to the AMD’s design features that restrict access to medications and to the fact that 

medications are pre-packaged by the pharmacist and released automatically by the AMD; therefore, 

caregivers have less responsibility for preparation and administration. These features likely contributed to 

fewer errors and increased confidence in medication safety. For subscale 1: information seeking and 

information sharing, scores decreased from baseline to 2 weeks, then increased from 2 weeks to 3 

months. According to the post-intervention interviews, this fluctuation may be due to challenges in 

communication between caregivers and the pharmacy or technical support teams. Subscale 2: 

scheduling logistics could have been influenced by technical issues. Post-intervention interviews revealed 

malfunctions, such as jamming or device failure, which could potentially explain the increase in scores 

between 2 weeks and 3 months, as these issues limited the support the AMD was intended to provide 

during those times. 

For Subscale 4: polypharmacy, the increase in scores between 2 weeks and 3 months may reflect ongoing 

challenges in managing prescriptions from multiple specialists, something the AMD does not directly 

address. Although interviews did not highlight this issue, it is possible that prescription coordination 

became more difficult for some caregivers during this time. However, caregivers did express satisfaction 

with the timely delivery of medications, suggesting that challenges with refills or holiday planning were not 

a significant concern. The results suggest that, over time, as caregivers adapted to using the AMD and 

learned to manage technical issues, the device may have a long-term potential in reducing the burden of 

medication management. 
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According to the literature, only two studies have investigated the impact of automated medication 

dispensers (AMD) on caregiver burden.91 However, neither of these studies used validated tools 

specifically designed to measure medication management-related burden.91 Instead, both relied on 

scales developed by the authors themselves.91 Despite this, both studies reported a reduction in caregiver 

burden when AMDs were used.91 The first was a pilot study involving 11 participants, which found a 

decrease in caregiver burden after six months of using an AMD.91 The second was a case report involving 

four older adults with Alzheimer’s disease and other comorbidities, whose caregivers reported reduced 

burden over a period of 3 to 4.5 years of AMD use, compared to when the device was not used.93 Our pilot 

study contributes to the existing literature by being the first to assess the impact of an AMD on medication 

administration hassles using a validated tool, the Family Caregiver Medication Administration Hassles 

Scale (FCMAHS), which measures explicitly the burden related to medication management.38 

Our pre-intervention interviews findings align with the existing literature, which shows that informal 

caregivers have diverse responsibilities and that medication management, while demanding, is 

embedded within a broader set of caregiving duties.15 Previous studies have shown that assisting older 

adults with medications contributes to caregiver burden due to the complexity of the task;92 however, the 

AMD replaced many of these high-burden tasks when functioning as intended, which helps explain the 

observed reductions in caregiver burden and burnout, and the improvements in caregiver–care recipient 

relationships seen in the post intervention interview. However, the experience with the AMD varied 

depending on the care recipient’s health condition, ability to use the device, openness to change, and the 

frequency of technical problems. This highlights that technology is not a one-size-fits-all solution. Still, 

when it works well, it can promote greater independence for care recipients and reduce caregiver burden. 

This pilot study also adds to the existing literature by identifying a noticeable gap in how caregiver 

compassion fatigue and satisfaction are assessed in relation to medication management. Although the 
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literature on compassion fatigue and satisfaction among family caregivers is limited, existing research 

shows that these constructs are relevant to informal caregivers.65,79 Studies by Perry et al. and Ward-

Griffin, St-Amant, and Brown reported that caregivers commonly experience moderate levels of 

compassion satisfaction and burnout, along with varying levels of secondary traumatic stress. 79This is 

very close to the descriptive data of our sample, who had high compassion satisfaction, moderate 

burnout, and secondary traumatic stress at baseline. The results of this pilot study, therefore, provide a 

foundation for examining how medication-related challenges may influence caregivers’ emotional well-

being. 

2.12. Feasibility of the Study 

Our project faced significant challenges in recruiting participants to use the automated medication 

dispenser at home. One of the main barriers to recruitment for this study was the reluctance of eligible 

caregiver–care recipient dyads to switch pharmacies to obtain the AMD, since the device was available 

only through one pharmacy in Ontario. This reluctance stemmed from concerns about disrupting the care 

recipient’s routine for a three-month study, especially when the care recipient was on a complex 

medication regimen, prone to hospitalization, going through frequent medication changes, or living with 

cancer. In these situations, caregivers felt it was safer to remain with their local pharmacy and pharmacist, 

who already knew the care recipient’s complete medical history. Even when the care recipient’s condition 

was stable, both caregivers and care recipients declined to participate because they valued their long-

standing relationship with their pharmacist. 

Many caregivers described their pharmacist as more than a healthcare provider; they described them as 

someone they trusted, felt comfortable with, and even saw as part of the family. Caregivers would often 

visit the pharmacy to talk and share personal stories, not only to pick up medications. This strong personal 

connection was also one of the main reasons some caregivers chose to return to their original pharmacy 
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after the study rather than continue using the AMD. In the literature, however, there is a noted gap in 

understanding pharmacist–caregiver communication. While there is extensive research on pharmacist–

patient interactions, very little focuses on how pharmacists communicate with family caregivers. One 

study showed that although 71% of family caregivers had sought medication-related information from 

pharmacists, only 21% considered pharmacists their primary source of medication information.108 This 

highlights a missed opportunity in the healthcare system, especially given our recruitment experience, 

which clearly shows that caregivers valued the pharmacist’s role and viewed pharmacists as central to 

medication management. We contacted 271 potential participants, but only seven caregiver–care 

recipient pairs participated in the study. To support recruitment efforts, we expanded our community 

outreach by contacting retirement homes, community centers, libraries, churches, temples, caregiver 

support organizations, and patient advocacy groups, and requesting that they share our recruitment 

poster with their members. In addition, we held educational sessions at five retirement homes, two 

churches, and at the Parkinson’s Society to engage directly with the community and provide information 

about our pilot study. Moreover, we have modified our eligibility criteria for care recipients to include those 

with varying levels of cognitive function to expand recruitment and reach the required sample size. The 

modified care recipient inclusion criteria were age 65 years and older, prescribed 5 or more medications, 

willing to integrate automated medication dispensers, able to communicate in English, declaring the 

ability to learn and use the automated medication dispenser, and capable of providing informed consent. 

The modified exclusion criteria were receiving medication management support from a formal caregiver 

(e.g., a paid support worker or nurse), unwilling or unable to provide informed consent. Despite these 

efforts, the primary recruitment barrier (the need to switch pharmacies) persisted and continued to limit 

participation. 

2.13. Conclusion 
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Overall, the study's findings highlight that AMD’s ability to replace many medication management tasks 

helped reduce caregiver burden, which, in turn, had a positive impact on caregivers’ emotional and mental 

well-being and improved the caregiver–care recipient relationship. This improvement may be reflected as 

a positive effect on compassion fatigue and compassion satisfaction, since when examining these 

concepts among family caregivers, we must consider empathy, the psychological response, and the 

caregiving relationship as key elements, as described by Lynch and Lobo.79 The experience with the AMD 

varied based on the care recipient’s abilities, willingness to adapt to new technology, and the frequency 

of technical problems. This highlights that technology is not a one-size-fits-all solution; however, when it 

works well, it can promote greater independence for care recipients and reduce medication-related 

burden for caregivers. To make these benefits more widely available, access to automated medication 

dispensers should be expanded by increasing their availability across more pharmacies and locations. 

These steps would also support larger-scale studies to confirm these findings. 
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Chapter 3 

3. Research Project- Study 2 

This research project presents the first phase of a two-part project. The first phase is a qualitative study 

to gather the necessary data to develop a medication management toolkit for caregivers of older adults. 

The second phase, planned for future work, will focus on validating the toolkit's content using the Delphi 

consensus method. 

3.1. Objectives of the first phase of the project  

1. To develop a medication management toolkit by actively involving informal caregivers in 

identifying and defining its essential components through collaborative participation.  

3.2. Study Design 

This is a prospective mixed-method study. The goal of employing a mixed-method research design is to 

provide a more comprehensive understanding by offering a holistic view that enriches the description 

and comprehension of the study results. 100,101 This study employed the exploratory sequential design to 

answer the research question. 102This type of mixed-method research design approach begins with the 

qualitative phase, involving the collection and analysis of data from focus groups or semi-structured 

interviews, followed by quantitative data collection and analysis.102 The exploratory sequential study 

design is primarily used to inform the development of a new instrument or classification system for the 

quantitative phase. In this research project, a qualitative study was conducted, involving focus groups. 

The qualitative findings were used to inform the key components of the medication management toolkit. 

In the second phase of the project (the quantitative phase), the Delphi consensus technique will be 

employed to refine and validate the toolkit's content.109   
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3.3. Ethical Consideration 

The University of Waterloo Research Ethics Board reviewed this study for approval before recruitment 

and data collection commenced. Informed consent was obtained during the recruitment process, before 

data collection from participants. 

3.4. Study Setting 

This study was conducted online via video chat with participants using the Microsoft Teams platform 

version 25255. 

3.5. Sample Size 

Determining an appropriate sample size for qualitative research can be challenging. The aim is to choose 

a sample that provides in-depth data to understand the subject under investigation thoroughly. 110 Sample 

sizes can vary widely based on each study's specific characteristics. The concept of saturation, in which 

no new information is obtained from additional data, is the most commonly used guideline for evaluating 

whether a purposive sample is sufficient. 111A purposive sampling method was used to recruit informal 

caregivers. A convenience sample of 20 informal caregivers was the targeted sample size for this study. A 

convenience sample is a non-probability sampling method in which participants are selected based on 

their accessibility and proximity to the researcher. According to Patton (2002), purposeful sampling is a 

commonly used qualitative research technique aimed at identifying and selecting cases rich in 

information to make the best use of limited resources.110 According to Cresswell & Plano Clark (2011), this 

approach involves selecting individuals or groups with significant knowledge or experience relevant to the 

research topic. 110,112 

According to Bernard (2002) and Spradley (1979), it is important to focus on the following criteria when 

selecting participants using purposive sampling, along with knowledge and experience:110 

1. Participants who are available and willing to take part in the study. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4012002/#R10
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2. Participants who can express their thoughts and experiences clearly and reflectively. 

A purposive sampling technique was used in this study, as it enabled the researcher to select specific 

individuals (informal caregivers) who could provide deep insights into medication administration hassles. 

The purposive sampling technique would allow the researcher to engage with participants who have 

hands-on experience with medication management tasks, gather practical suggestions, and provide 

feedback on the content of the medication management toolkit. According to Guest et al, on average, 

conducting two to three focus groups is sufficient to capture 80% of themes, including the most common 

ones, in a homogenous study population using a semi-structured discussion guide.113,114 To capture 90% 

of themes, three to six focus groups are recommended. Consequently, we aimed to conduct 4 focus 

groups, each with 5 participants. 

3.6. Eligibility Criteria of Participants 

3.6.1 Inclusion Criteria for Informal Caregivers 

The initial inclusion criteria required active caregivers; however, past caregivers expressed interest in 

participating, so the inclusion criteria were revised to include them. The final inclusion criteria for 

informal caregivers were as follows:  

1. Ability to speak and read in English 

2. Unpaid care partners (e.g., family members, friends, or neighbors) who currently support or have 

previously supported an older adult 65 years or older with at least one medication management 

task. 

3. The unpaid caregiver must be 18 years of age or older 

3.6.2 Exclusion Criteria for Informal Caregivers 

1. Not willing to sign the informed consent 

2. Not able to speak and read in English 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6635912/#R16
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3.7. Study Procedures 

    3.7.1. Screening and Recruitment Process 

A screening questionnaire was used to assess potential participants' eligibility according to the study's 

inclusion criteria. The participants were recruited from the different sources listed below: 

1. Participants who participated in our previous research studies and expressed interest in being 

contacted for future research. 

2. Through study recruitment posters displayed at retirement homes. 

3.7.2. Informed Consent 

Participants who met the study's eligibility criteria were asked to sign informed consent before data 

collection. 

3.7.3. Data Collection 

Initially, participants were asked to actively document the medication management challenges they 

experienced over one week before attending the focus group discussion, using a documentation sheet 

provided by the researcher. However, since former (past) caregivers also expressed interest in 

participating, the procedure was modified to allow retrospective documentation of challenges rather than 

active documentation before the discussion. The purpose of documenting medication management 

challenges, whether prospectively or retrospectively, was to facilitate a more meaningful and focused 

discussion. Focus group discussions were used in the qualitative study to collect data from informal 

caregivers. 115,116Focus groups are a form of group interview that uses participant communication to gather 

data. 115,116Unlike conventional group interviews, which often focus on quickly and conveniently collecting 

information from several individuals at once, focus groups emphasize interaction among participants as 

a fundamental part of the process. 115,116 Instead of the researcher directing questions to individuals in turn, 

participants are encouraged to engage with each other by asking questions, sharing stories, and 
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commenting on each other's experiences and perspectives.116 This method is particularly effective for 

exploring participants' knowledge and experiences, allowing researchers to understand not only what 

people think but also how and why they think that way. 116This data collection method was chosen because 

it facilitates bringing informal caregivers together, thereby enabling in-depth discussions of the various 

medication-related activities they perform. The interactions among participants were used to generate 

detailed insights into the challenges and problems informal caregivers face in managing their care 

recipients' medications, as well as to identify the tools and strategies they used to address these 

challenges.115 In this qualitative study, focus groups were conducted with 16 informal caregivers. 

According to Krueger in Focus Groups: A Practical Guide for Applied Research, a focus group study is a 

systematically organized set of discussions to gather opinions on a specific topic in a welcoming, non-

intimidating environment.117 Each session involves 5-10 participants and is facilitated by an experienced 

interviewer or moderator. This qualitative study included four focus groups, each with 2-5 participants, for 

a total of 16 participants. A focus group facilitator led the focus group sessions, and the assistant 

moderator took notes. The sessions were recorded and lasted approximately 90-120 minutes. All focus 

group sessions were conducted online via video chat using Microsoft Teams version 25255 . The Patient 

Work System (PWS) model illustrates how interactions between persons (patients, informal caregivers, 

and healthcare professionals), tasks, tools, and context (physical-spatial, social-cultural, and 

organizational environments) collectively shape performance processes and outcomes within healthcare 

settings.118 The interview guide was structured to explore various aspects of medication management 

among informal caregivers, following the Patient Work System (PWS) model.118 The guide explores 

medication management tasks, prompting caregivers to describe their typical routines and any challenges 

they encounter. It explores the tools and technology currently used, assessing their effectiveness and 

identifying potential improvements. The physical environment section examined the setting in which 
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medication management occurs, identifying aspects that facilitate or hinder the process.118 Moving to the 

organizational environment, caregivers were asked about their interactions with healthcare providers and 

the support received. The social environment section explores the role of friends, family, and support 

groups in medication management, collecting information about the support currently received and 

additional support that would be helpful.118 The guide then focused on developing the toolkit, seeking input 

on key components that would help with the different challenges faced during medication management 

and the preferred format for the toolkit.118 The interview guide is attached in Appendix C.  

3.7.4.  Member Checking  

In qualitative research, the researcher often serves as both the data collector and the data analyst, which 

can introduce bias.119 Researchers might unintentionally project their own beliefs and interests onto the 

research process, resulting in their perspectives dominating those of the participants.119 To reduce this 

bias, researchers can involve participants in reviewing and confirming the study findings. This practice, 

known as member checking or participant validation, involves returning interview transcripts or analyzed 

data to participants to ensure the accuracy and trustworthiness of the findings.119 There are various 

methods of member checking, such as sending verbatim transcripts to participants, conducting member 

check interviews, organizing member check focus groups, and using synthesized analyzed data for 

member checking. 119In this study, the chosen method is member checking of synthesized analyzed data. 

119 This approach was chosen for this study as it is the most suitable for determining if the study findings 

align with the participants' experiences. 119The process of member checking of the synthesized analyzed 

data combines elements of both positivist and constructionist approaches.119 This method involved 

presenting synthesized or analyzed data to participants for validation as well as allowing participants to 

comment on the interpretations made by the researcher and provide feedback. 119 The member checking 

process was conducted after completing the data analysis of all focus groups. The focus group transcripts 
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were analyzed using the framework analysis method as outlined by Gale, N.K., Heath, G., Cameron, E. , et 

al120. The participants received an email with a cover letter accompanying the member-checking 

document, explaining that it summarizes the results of the analysis of all the focus group discussions.119 

Participants were invited to review the document and provide feedback on whether the synthesized results 

accurately reflected their experiences, and if there were any changes they would suggest.119  

3.8. Data Analysis 

3.8.1. Framework Analysis 

The framework analysis method was used to analyze the transcripts from the four focus groups. The steps 

of framework analysis include transcription, familiarization with the transcripts, coding, developing a 

working analytical framework, applying the analytical framework (indexing), charting data into a matrix, 

and interpreting the data. The process began with transcription using Otter AI version 3.101.0, where all 

focus group discussions were transcribed verbatim. This was followed by familiarization, during which two 

researchers (KG and BB) read and re-read the transcripts to gain a deep understanding of the data. Next 

was the coding stage, where KG and BB independently coded the transcripts of the four focus groups using 

an inductive approach, allowing codes to emerge directly from the data. After coding each transcript, KG 

and BB met regularly to discuss and resolve any discrepancies, ensuring consistency and agreement in 

the coding process. KG and BB generated themes based on emerging patterns and collaboratively 

developed a working analytical framework by organizing similar codes into broader categories. The 

analytical framework was not applied in an additional indexing phase. During the charting stage, the data 

were summarized and organized into a matrix, with each row representing a participant and each column 

a theme. This format allowed the researchers to compare data across participants and themes easily. 

Finally, in the interpretation stage, the researcher reviewed the matrix to identify key patterns and write the 

study findings. 
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3.9. Results 

3.9.1. Demographics 

A total of 16 caregivers participated in the study, with a median age (Q1-Q3) of 68 years (61-76). The 

majority were females (81.25%), while 12.5% were males. In terms of gender identity, most participants 

identified as women (n = 13), followed by men (n = 2) and one participant who identified as a trans 

woman. Nearly all participants identified as White (n = 15), with one identifying as East Asian. Table 6 

provides a detailed description of the study participants. 

Table 6: Demographics of the caregivers 

Variable Category N (%) Median (Q1-Q3) Mean ± SD 

Age  - 16 (100%) 68 (61-76) - 

 

Sex at birth 

Male 2 (12.5%) - - 

Female 13 

(81.25%) 

- - 

Prefer not to say 1 (6.25%) - - 

Gender Man 2 (12.5%) - - 

Woman 13 

(81.25%) 

- - 

Transwoman 1 (6.25%) - - 

 

Ethnicity 

White 15 

(93.75%) 

- - 

East Asian 1 (6.25%) - - 

Occupation Retired 12 (75%) - - 
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Employed 3 (18.75%) - - 

Prefer not to say 1 (6.25%) - - 

Highest level of education High school diploma 5 (31.25%) - - 

Undergraduate degree 6 (37.5%) - - 

Graduate degree and 

higher 

4 (25%) - - 

Other- College/Diploma 1 (6.25%) - 

 

- 

Relationship to the 

caregiver 

Spouse 11 

(68.75%) 

- - 

Parent 5 (31.25%) 

Duration of the caregiver-

care recipient relationship 

- - - 48.5 years (±13.30) 

Duration of the caregiving 

relationship 

- - - 7.94 years (±9.95) 

Number of medications 

managed by the caregiver 

- - - 8.38 (± 5.07) 

Caregiver currently living 

with the care recipient 

Yes 14 (87.5 %) - - 

No 1 (6.25 %) - - 

Lived with the care 

recipient before death 

Yes 1 (6.25 %) - - 
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Caregivers providing 

support with medication 

management 

Yes 16 (100%) - - 

 

 

Table 7: Medication management tasks performed by family caregivers 

Medication management tasks Category N (%) 

Picking up medications from the pharmacy Monthly 5 (31.25) 

Weekly 2 (12.5) 

biweekly 4 (25) 

Every 3 months 3 (18.75) 

Every 2 months 2 (12.5) 

Reminding the care recipient to take 

medications 

Daily 8 (50) 

Weekly 3 (18.75) 

Multiple times a day 3 (18.75) 

Never 2 (12.5) 

Directly administering medications Never 7 (43.75) 

Every dose 5 (31.25) 

Less than 50% of the doses 1 (6.25) 

Less than 20% of the doses 2 (12.5) 

Less than 70% of the doses 1 (6.25) 

Organizing medications weekly 6 (37.5) 
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biweekly 3 (18.75) 

Never 6 (37.5) 

Daily  1 (6.25) 

Communicating with healthcare providers  

Weekly 

 

2 (12.5) 

Monthly 10 (62.5) 

Other- as needed 1 (6.25) 

Other- occasionally 2 (12.5) 

Biweekly 1 (6.25) 

Deciding on dosing changes or new 

medications 

Weekly 1 (6.25) 

Monthly 3 (18.75) 

Other- as needed 5 (31.25) 

Never 7 (43.75) 

 

3.9.2. Qualitative Results  

The framework analysis for this study resulted in six themes: (1) caregiver–care recipient relationship and 

caregiving context, (2) challenges with medication management, (3) medication management strategies, 

(4) non-medication management tasks, (5) caregivers’ preferences for toolkit format and content, and (6) 

additional support with medication management. In our sample, four caregivers were supporting care 

recipients with dementia, and one participant was a past caregiver, the only past caregiver included in 

this study. 
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3.9.2.1. Theme 1: Caregiver-Recipient Relationship and Caregiving Context 

This theme describes the type and length of caregiving, focusing on the feelings, behaviors, and 

communication between the caregiver and the person receiving care. It also explains when caregiving 

began, how long it has continued, and the daily tasks involved in managing medications. The findings of 

this theme reveal that caregivers were primarily family members, mainly spouses and adult children with 

long-term personal relationships ranging from lifelong to over 10 years. Caregiving relationships typically 

lasted from a few years to over a decade. Caregiving was often triggered by changes in the care recipient's 

health condition, such as hospitalizations, sudden medical issues, age-related deterioration, or the use 

of multiple medications within a complex regimen. The personal relationships between caregivers and 

care recipients ranged widely. Some reflected strong emotional bonds where love drove a sense of 

responsibility. Others showed close connections marked by good communication and mutual 

understanding, sometimes without words. In some cases, relationships were friendly, while in others, 

there were some conflicts and frictions, particularly in dementia care.  

“It's we've reached that stage of role reversal where my mom is 82 I'm 62 I am her power of attorney and 

her primary caregiver, the only one in the country, because my two brothers both live very far 

internationally, and our relationship has moments of friction because the their dementia, I'm trying to 

make decisions, but they're not ones that she necessarily wants to be aware of or accept. So I'd say 75% 

of the time we're okay, but there's 25% of the time it's not comfortable for either of us.” Speaker 6 focus 

group 2 

Caregiving relationships varied in quality, some were positive, promoting independence and respect for 

the care recipient’s autonomy. Others were not uniformly easy or difficult. Some caregivers described the 

relationships as continuous, demanding, and exhausting, especially when dealing with health-related 

changes or the care recipient's emotional difficulties. Some faced challenges with argumentative behavior 
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or frustration due to non-compliance, whether intentional or unintentional. Caregiving could also involve 

teamwork and shared responsibility. For some caregivers, the relationships shifted from a familial 

dynamic to a caregiver–care recipient dynamic as the care recipient's health declined. Increasing 

dependence due to worsening health or cognitive decline led caregivers to become more involved, 

sometimes becoming decision-makers in cases of dementia. Caregivers also provided emotional support 

and reassurance during times of health transition. 

“In my case, yeah, we've been married over 42 years so and we do both we're both retired, so do a lot of 

stuff together. Most stuff together, actually” Speaker 3 focus group 2 

“ I am taking care of both my parents and yeah, they're still quite independent. There's quite a few chronic 

health issues or conditions that we're juggling “ Speaker 4 focus group 3 

Medication management tasks included organizing medications, reminding the care recipient to take 

them on time, monitoring for side effects, communicating with healthcare providers, advocating for the 

care recipient, cutting or splitting pills, administering medications, overseeing overall health, reordering 

medications from the pharmacy, and maintaining the medication inventory at home. 

“So now I just have to pick it up and rip a strip off for the whole day, morning, noons, night. It's pretty easy 

to do it that way. The top of the blister pack has the list of the medications and a picture of them that each 

day, for Monday, Tuesday, etc, each or, I'm sorry, breakfast, lunch, dinner lists…..I have to make sure that 

he's if he's used his last puff in the buffer, he needs to tell me that he's used that up, because I don't 

always know. It depends on how many puffs he takes.” Speaker 6 focus group 1 

3.9.2.2. Theme 2: Challenges With Medication Management 

1. Care-recipient-related barriers affecting caregivers’ medication management  
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Caregivers faced challenges arising from the care recipient’s health or behaviour, such as resistance or 

refusal behaviours, confusion, and forgetfulness, which can make medication management more difficult 

for caregivers. 

1.1. Resistance to advice 

Caregivers reported that some care recipients showed resistance to guidance, which made medication 

management difficult. Some care recipients believed they fully understood their medications and 

therefore refused the caregiver’s advice.  

“They think that they're, they know enough now that they can become the doctor.”  Speaker 2, Focus 

group 1 

Others argued about medication timing, ignored reminders, or required repetitive prompting to take their 

doses. These behaviors made it more challenging for caregivers to ensure that medications were taken 

as prescribed.  

“Well, I would, for example, he takes the first medications at eight o'clock in the morning. So I would 

remind him, okay, it's eight o'clock and you take your pills….. We'd have a lot of arguments about even 

starting the pills first thing of the day, and I was being really tired of listening my own voice nagging, 

yeah…..It was that that kind of thing require a lot of negotiation.” Speaker 4, Focus Group 1 

Caregivers also noted that some care recipients were inconsistent in monitoring their health metrics, such 

as blood pressure and blood sugar levels, further complicating the caregiving process. 

“My husband's that way about sugar. He wants to eat and love the sugar, but doesn’t want to check his 

sugar.” Speaker 4, focus group 1 

1.2. Physical and dexterity-related challenges 
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Caregivers described problems ensuring medication was swallowed and not dropped or lost during 

administration. Care recipients with dexterity problems sometimes dropped pills on the floor, while those 

with visual impairments lost tiny tablets that got stuck between their fingers or fell without being noticed.  

“I have to make sure to look and make sure that she's taking them all or and again, there's, there's the odd 

time that, because of the physical dexterity, probably do drop on the floor, the odd time she might”  

Speaker 2, focus group 2  

“If he just pops everything in his mouth, which he usually does, and I do that too, just to get it over and 

done with, but if it gets caught in between his fingers, then that pill doesn't get swallowed. And 

sometimes it can fall on the floor, but it's so tiny that he can't see it like any pill that falls on the floor.” 

Speaker 3, focus group 2 

1.3. Dementia-related challenges affecting medication management 

Caregivers of people with dementia described several behavior-related challenges with medication 

management. Some dementia patients refused to take medication because of changes in the pill’s color, 

taste, or texture, or because they believed it was not the same pill they usually took. Others chewed and 

spat out medications, hid or hoarded pills, or refused to follow medication's specific instructions, such as 

taking medication on an empty stomach. Forgetfulness and confusion were also common, leading to 

missed or double doses when the person could not remember if they had already taken their medication. 

Verbal reminders over the phone were not helpful, as instructions were quickly forgotten. Care recipients 

with dementia often needed frequent help with medication administration because they did not know how 

many tablets to take. Preparing medications early sometimes caused confusion, as the care recipient kept 

asking if it was time to take them. Caregivers also found it hard to rely on care recipients with dementia to 

use weekly pill organizers independently due to the risk of double-dosing.  
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“But two years ago, it started to become problematic, you know..I call it the dementia, she'd ask him, 

have you taken your meds? He would look at the pill pack, and he would double dose…….He didn't like 

the textures. He wouldn't take it and then fine, when the manufacturer change the color slightly. He didn't 

recognize that his dementia was advanced, and he wouldn't recognize and then he kept saying, No, I 

don't take this…the pills that are capsules he will chew and spit out. I keep putting, spit it out. ” Speaker 

6, Focus group 2 

2. Knowledge and understanding of medications 

Caregivers reported difficulties understanding and managing medication-related information. Some 

found it challenging to know the indication and administration time for each medication, as well as to 

determine which medication might be causing specific side effects. Distinguishing whether a symptom or 

behavioral change was caused by a medication or by the underlying health condition, such as Parkinson’s 

disease, was also difficult.  

“You open up the medicine cabinet and there's 30 pill containers in there, and then figuring out which pill 

goes for what container and what it's for. And that was my challenge at that time” Speaker 5, focus group 

1 

“Many of my husband's medications have the same side effects as each other, so it's hard to know which 

one's responsible for the side effect, and the medical conditions also have what appeared to be side 

effects as a symptom of the disease. So it's really challenging” Speaker 4 focus group 1 

Some caregivers struggled to decide whether to stop a medication that appeared to be causing side effects 

when immediate medical support was not available.   

“I mean, this is one drug…they put her on, and her whole attitude or mentality changed 180 degrees from 

a sweet person she was ready to get on a broomstick and go with her mother, back to Nova Scotia, but, 

but no, I'm serious. We took her right off it even before the doctor said so. My wife said, we got to take me 
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off this. And then we told the doctor what's going on. Doctor finally said, Okay, well, put her on something 

else…it was a challenge” Speaker 5, Focus group 1 

Caregivers noted that information about side effects varied significantly across websites from different 

countries, making it difficult to find reliable and trustworthy medication-related information. The use of AI-

generated responses further complicated this process, as the information was drawn from multiple 

sources and not always verified. Medication leaflets provided by pharmacies were described as dense and 

difficult to read due to their formatting. Additionally, not knowing the expiry dates of unused medications 

at home added to their uncertainty. 

“AI has made things challenging too, because they're consolidating information from numerous 

websites, which may be contradictory as well.” Speaker 4, focus group1 

“I find, I find that the handout that comes from the pharmacy, at least pharmacy that we deal with like, it's 

very, sort of standardized and sort of like, the way that information is laid out is not very like, is quite 

dense of a read like, whatever. So there's, you know, very little spacing, and it's just words bunched 

together.” Speaker 4 Focus group 3 

3. Medication organization and tools-related challenges 

Caregivers described several challenges when using medication compliance aids such as pill organizers, 

blister packs, and automated medication dispensers (AMD).  

3.1. Pill organizers 

Some mentioned that they were not suitable for complex medication schedules, such as those requiring 

five doses per day, because they did not clearly indicate the specific times medications should be taken. 

The compartments often wore out with constant use or were too small to fit larger pills. Organizing multiple 

medications was time-consuming, and some caregivers forgot to refill the pill organizer or to remind the 
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care recipient to take their medications. In addition, caregivers found that pill organizers could not hold all 

the medications that the care recipient is taking. 

“From my perspective, is he wouldn't tell you when to take the pills. So if you take one pill five times a 

day, you have five of those pills in there. That's confusing” Speaker 2 Focus group 1 

“They're all different sizes, and pills are all different sizes, so they don't always all fit. Sometimes the paint 

wears off from opening and closing them, so that you've just left with like, a raised ridge for the day of the 

week, rather than the colors often. So I guess what I'm saying there, is that they don't last too long.” 

Speaker 3 Focus group 3 

 

3.2. Blister packs 

Blister packs were also associated with multiple challenges. Caregivers noted that these packs had 

limited capacity to hold all medications and vitamins. They also mentioned that blister packs were not 

suitable for certain dosage forms, such as injectables. Tiny tablets occasionally got stuck inside the packs, 

making them hard to retrieve. Blister packs were not suitable for care recipients with memory problems 

because caregivers still needed to remind them to take their medications, and there was a risk of double-

dosing. 

“Although they got bigger blister packs. But I'm just saying it says, like I have certain pills and blister 

packs, and then I have other medications, I think that do not go into blister packs, that they have to be 

taken, like once every like once a once a week. Okay? Like my Ozempic injections, they're once every 

week, so they can't go into blister pack. Okay, so there are some medications that you cannot put into 

blister pack.” Speaker 5 Focus group1 
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3.3. Automated medication dispensers (AMD) 

Caregivers using automated medication dispensers reported difficulties adding new prescriptions or 

adjusting medications after prescription changes. Problems such as medication jamming, misplacement 

of cartridges by delivery personnel, and delays in loading new medications were mentioned. Some 

caregivers faced challenges when they were asked to change pharmacies to use the AMD or get the 

medication cartridges from a centralized distribution point far from home. This caused inconvenience, 

especially for those who preferred face-to-face communication with their local pharmacy team. Delivery 

problems, such as delays during the Canada Post strike, were also challenging. Cost was also a concern. 

Caregivers also expressed difficulty managing vitamins and minerals that were not included in the 

dispenser. Some challenges were not specific to one organizational tool. Caregivers mentioned problems 

such as the lack of suitable tools for organizing powders and liquid medications. Cutting or splitting small 

tablets was also difficult, and handling tablets that disintegrated quickly made administration challenging. 

“And that comes down to trust. And I agree because when I, when I followed through, they mail them, 

they mail these special packs, and you stick into a machine. And it was out of Mississauga, centralized 

credential distribution point. And I, too, felt very uncomfortable concept of, if I need to change something 

in a moment, who am I talking to? Like, I need that personally. I also need that face to face continuity with 

the pharmacy” Speaker 6 focus group 6 

 

“I Liquids are hard and powders, I think if you can figure something out, that would be wonderful.” 

Speaker 1 focus group 3 

4.Staying on track with medications 

Caregivers described several challenges in ensuring that the care recipient took the correct medication, 

at the right dose, and at the right time as prescribed. 
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4.1. Timing and adherence 

Caregivers reported difficulty staying current on medication management and giving medications on time. 

Maintaining consistent timing for time-sensitive medications was challenging, especially when daily 

routines varied. Scheduling medications multiple times throughout the day, such as in the case of 

Parkinson’s disease, was also difficult. Some caregivers found it hard to ensure that medications were 

taken after giving verbal reminders as care recipients forgets to take their medication or to confirm that the 

medication was swallowed. In households with multiple care recipients, caregivers worried that 

medications could be mixed up, particularly when both individuals used pill organizers or when automated 

medication dispensers dispensed doses simultaneously. 

“My problem was mainly making sure that he took the right pill at the right time in the right quantity” 

Speaker 4 focus group 1 

“The only struggle I had was I had the box that was the 30 days or 28 days. I was worried my mother was 

gonna take my dad's pills, because they were kind of on the same medication, I think. But my dad was a 

couple different things.” Speaker 1 Focus group 3 

4.2. System-related challenges 

Some caregivers experienced medication administration errors in healthcare settings due to poor 

communication or a lack of follow-up. Others reported pharmacy errors, such as medications missing 

from blister packs, requiring them to stay vigilant. 

“His blood pressure pill was missed, so he went for a number of days without his blood pressure pill, 

which isn't great. So they and I told the doctor, he normally takes blood pressure pill, but it's not in this 

blister pack. And so then he the neurologist then prescribed blood pressure pill for him, so he was getting 

it every day, but, and that was one of the reasons I kind of thought, I don't know if this is such a good plan, 

because, again, I don't have control.” Speaker 3 focus group 2 
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4.3. Complex medication regimens 

Managing complex medication regimens was difficult. Caregivers struggled with scheduling multiple 

medications throughout the day, tracking dose changes, and adjusting to evolving regimens over time. In 

some cases, complex eye drops schedules following surgery required frequent administration, which was 

challenging to manage. Managing and tracking medications became even more complicated during 

hospital stays or emergencies abroad, where new prescriptions, leftover medications, and language 

barriers added confusion. Caregivers also struggled with uncertainty about medication changes, 

especially when they were not present during medical appointments. This often left them confused about 

which medications had been stopped or modified. 

“My husband has Parkinson's so he takes medications every three and a half hours…. it was all over the 

place. He would take them. First one sometimes on time, and the next one was too early or too late or. 

Not sure if he took it. So, yes, keeping track of the scheduling was really, really challenging, and he can't 

work his phone, so a timer on the phone wouldn't have helped at all.”  Speaker 4 focus group 1 

“I knew off my heart at that time what exactly he needed to take. And then his anti convulsive meds, they 

changed. So then the ones that we had, I just stuck in a zip lock bag and put it in my purse, because I had 

all these leftover meds, and I'm not going to leave them there, because they didn't know if he would have 

to go back on them, which he eventually did go back. So that was probably my biggest challenge, was 

other than the, you know, the language barrier.” Speaker 3 focus group 2 

 5. Communication and access to healthcare providers 

Caregivers described several challenges related to accessing healthcare providers and communicating 

about medications. 

5.1.  Access to physicians and medical support 
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Caregivers reported difficulties accessing physicians when needed. Some mentioned not having a family 

doctor or experiencing a lack of professional medical support. Others noted that physicians were not 

easily accessible, with long waiting times, delayed responses to new prescription requests, and difficulty 

scheduling follow-up appointments. In some cases, caregivers said it was difficult to reach a doctor in 

emergencies, such as when a care recipient experienced a medication side effect. 

“If there's going to be a follow up, I book the appointment right then and there. Otherwise, don't wait 

another three weeks to get in  for half a year or longer, COVID. We saw the neurologist every 18 months.” 

Speaker 4 focus group 1 

5.2. Coordination between healthcare providers 

Lack of coordination between multiple specialists was commonly described. Caregivers noted that, in the 

absence of a family doctor who could look at the patient holistically, coordination between specialists was 

poor, and each specialist was often unaware of the medications prescribed by others. Prescription-related 

coordination was also a common problem. Caregivers reported challenges with changes in prescriptions 

not being communicated to them promptly, as well as difficulties coordinating prescriptions between 

providers and pharmacies. The process of having prescriptions faxed from the doctor’s office to the 

pharmacy was described as complicated. When refills ran out, caregivers often had to follow up 

repeatedly with both the doctor’s office and the pharmacy to ensure that a new prescription was sent. 

Obtaining vacation refill authorizations from multiple healthcare providers was also challenging. In some 

cases, caregivers received partial refills from the pharmacy, leading to confusion about whether the given 

quantity would last for the required duration. 

“I have to call the pharmacy to get them to fax the request over to the doctor, to get the doctor to send the 

fax back to the pharmacy saying it's okay you can give them these medications. So before I would just call 

the doctor's office, talking to  secretary, and say, listen, I need these new medications or repeats, but 
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now I got to call the pharmacy, to fax the doctor, to fax the pharmacy to let you get your medications. 

That's right. So that's the problems we're having with that” Speaker 5 focus group1 

“He's got a lot of different specialists that we see. And so keeping our connecting with all those 

specialists, making sure they're aware of what the other specialist is doing or saying, is a big part of what I 

do when I go to those meetings and or part of my follow up. You know, one is recommending something 

and the other doctor has said something else. I find that a real challenge to make sure all those doctors 

are in the loop with what medications are being recommended.” Speaker 4 focus group 2 

5.3. Communication challenges 

Caregivers reported challenges in communicating effectively with healthcare providers. Some described 

non-supportive or dismissive health care providers who did not take the time to listen to their concerns or 

answer questions about medications. Others mentioned that healthcare providers rushed appointments 

and did not spend enough time explaining the medication. Due to the limited number of doctors available, 

caregivers felt there was little opportunity for thorough communication. Caregivers expressed uncertainty 

about whom to contact when a medication refill was needed. They also described challenges in correctly 

communicating information about the medications being taken and in understanding the information 

shared during medical appointments, especially regarding possible side effects to watch for. 

“Actually, the only time I've ever had a problem was back in July, my wife, she was to hospitalize for 

pneumonia, and I took up the medication sheet and a couple of days worth of medication, and I talked to 

the nurse who just happened to be in the room at that time, and I tried to hand them to her, and I was 

basically dismissed. I was just told, don't you worry. We take care of things. And I mean, I don't, I don't 

mind having a good discussion with people and talking it out, but I will not be dismissed off hand.” 

Speaker 2 focus group 2 



   
 

96 
 

“I'm not sure who's how we're going to get those other medications, prescriptions refilled. No idea.” 

Speaker 6 focus group 1 

 6. Medication supply and refills 

Caregivers described several challenges related to ordering and maintaining an adequate supply of 

medications for their care recipients. 

6.1. Tracking and ordering medications 

Caregivers reported difficulties keeping track of remaining refills and ensuring that medications did not 

run out. Remembering to order medications on time was challenging, especially when caregivers were 

occupied with other responsibilities. Some caregivers mentioned that it could be challenging to pick up 

medications from the pharmacy, especially when it was far from home or during winter. 

“Because I got a lot of my mind too, so I can't really remember everything.” Speaker 1 focus group 3 

“It only takes 10 minutes from my place, I have no problem, but I can see other people who are living 

further away from the drugstore, especially if they can’t drive or the wintertime” Speaker 3 focus group 3 

6.2. Medication availability 

Drug shortages were reported as a concern, with caregivers experiencing uncertainty about when 

medications would be back in stock. Some also mentioned not receiving the preferred generic brand that 

the care recipient was used to, leading to worries about potential side effects or differences in response 

due to brand changes. 

“But what sometimes can get really challenging is that, you know, there's not really any certainty that the 

pharmacies can give as to what about if they're generic brand, or whatever that they look for, there's not 

really any clarity that we can find out from the pharmacies when it might return to being in stock.” 

Speaker 4 focus group 3 

7. Medication storage  
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Caregivers described several concerns related to storing medications safely at home and while traveling  

7.1. Storage space and safety at home 

Some caregivers reported limited space for storing medications in their apartments. Safe storage around 

children was also a concern, particularly for drugs such as narcotics, as caregivers worried about the risk 

of accidental ingestion. 

“If we're traveling and we're staying at my daughter's house with young children, you have to be careful of 

your meds. Yes, we carry a lock box, but we also carry Narcan with us. Could there be an overdose?” 

Speaker 6 focus group 1 

7.2. Storage during travel 

Caregivers reported difficulty maintaining proper medication storage while traveling, especially for 

medications that require specific temperature or storage conditions. 

“So I don't have any of those experiences, but I know from having to do liquid medication….that does 

become an issue. You can't go anywhere without carrying an ice pack.” Speaker 6 focus group 2 

7.3. Disposal of sharp objects 

Caregivers also reported difficulties with safely disposing of sharp objects, such as lancets used to check 

the care recipient’s blood sugar levels. 

“The only thing I have a problem is, I check my mother's blood sugar every week in the needle. I don't 

know how to get rid of it.” Speaker 1 focus group 3 

8. Financial burden 

Caregivers described potential concerns about out-of-pocket expenses for medications and related 

supplies. Some caregivers expressed concern about the possible financial burden if the care recipient 

were to be admitted to a long-term care facility or retirement home, as the cost of medication 

administration in these settings can be high. Others mentioned that medication costs could become a 
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problem during drug shortages when only brand-name products are available instead of lower-cost 

generic options. 

“It was $300 a month. So cost is a factor whether you're so, yeah, if you're not at home. So if you're only 

dealing with home caregivers, it's different if your person's in a residence,”  Speaker 6 focus group 1 

9. Medication management and adult day programs 

Caregivers described challenges in managing medications for care recipients who attended adult day 

programs. Some caregivers reported that staff at these programs were not permitted to administer 

medications to attendees. Others mentioned that different adult day programs had varying rules about 

how medications needed to be packaged, which created additional challenges for caregivers. 

“Where the VON runs activity days, and they are not allowed, as somebody else said, many people, many 

of these people, are not allowed to give medication…That's the only real problem.” Speaker 2 focus 

group 2 

10. Handling emergencies 

Caregivers described challenges related to responding to urgent or unexpected health situations involving 

the care recipient. Some caregivers expressed difficulty knowing how to help when the care recipient 

collapsed or experienced a medical emergency. 

“Yeah, when it was COVID and he collapsed…..the second time, when he collapsed, just collapsed. I 

couldn't get him up, and it was evening.” Speaker 3 focus group 3 

3.9.2.3. Theme 3: Medication Management Strategies  

1.  Solutions to behavioral barriers to medication taking 

Caregivers described various strategies to manage and overcome behavioral challenges that affected 

medication adherence among care recipients. 
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1.1. Resistance to guidance 

1.1.1. Engaging healthcare providers 

Some caregivers suggested getting help from physicians or pharmacists to explain the importance of 

medication adherence to the care recipient, particularly when dealing with resistance to advice.  

“Enlist the physician and or pharmacist to help out. With that, then that, at least in my case, has been 

somewhat effective.” Speaker 4 focus group 1 

1.1.2. Respecting autonomy and providing verbal reminders 

For care recipients without dementia, caregivers provided verbal reminders to take medications at the 

correct time while respecting the care recipient’s autonomy and decision-making capacity. 

“ I'll remind him, you know you're going to fall asleep if you take that now. But his choice there's, I mean, 

he still has decision making capabilities. Speaker 6 focus group 1 

1.2. Dementia care 

1.2.1. Verbal and visual reminders  

Caregivers supporting individuals with dementia relied on repeated verbal reminders to ensure medication 

adherence. Strategies included placing medications in visible locations, providing constant verbal 

reminders throughout the day, and making phone calls to remind care recipients to take their medications 

and staying on the line until the task was completed. Caregivers created visual reminder systems, such as 

lining up pill containers in a fixed location and moving them once the doses were taken. It was pointed out 

that it is important to develop new approaches to convince care recipients with dementia to take 

medications. Personalized video messages or video calls from loved ones were also used to motivate 

dementia care recipients to take their medications. 

“But she's just she needs to be constantly reminded.” Speaker 1 focus group 3 
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“So, I wonder if doing a little video like your grandchild, having the grandchild do a video that you would 

show him, you know, every second day, or would help a little bit, you know, or that video, or FaceTime 

even do a quick look FaceTime, and then they're asking for the grandparent, you know, to take that like 

me and to consider caring then for recommendation.” Speaker 4 focus group 2 

1.2.2. Pre-organization and supervision 

Some caregivers pre-organized medications and gave clear instructions about when to take them. Others 

prepared medications only at the scheduled time to prevent early dosing. Supervising administration was 

a common approach; caregivers placed pills directly into the care recipient’s hand, watched them 

swallow, and checked the surroundings afterward to ensure that no pills were dropped or missed. Ongoing 

monitoring and verbal checks were also used, including repeatedly asking whether medications had been 

taken or swallowed. 

“So now it is putting in the hand and watching her take as I could put it on the table, but we still have to 

check, have you taken them? Have you swallowed them? And then now new thing is checking on the floor 

because of pills dropping, and then I'm getting to the mouth if I'm not there watching.” Speaker 6 focus 

group 2 

1.2.3. Adapting communication and instruction methods 

Patience and simple, repeated step-by-step instructions were important when supporting dementia care 

recipients. Some caregivers renamed medications as “vitamins” to encourage adherence or asked 

another person, someone not routinely involved in medication management, to help convince the care 

recipient to take the medication. 

“You have to be very like, how to say it, like, explaining everything, okay, like, “okay, Mom, pick up the box. 

Okay, you got the blue box in your hand.” “What color do you have in your hand?” Like you got to just 

kinda to repeat yourself all the time.” Speaker 1 focus group 3 
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“When I say it's a vitamin, you should take that. Yeah that's okay, he he’ll take it. But he does know it's his, 

whatever is in there is his.” Speaker 3 focus group 3 

1.2.4. Addressing refusal behavior 

To overcome refusal related to unpleasant taste, caregivers offered extra water to make swallowing easier. 

In some cases, medications were hidden in food or fruits to ensure intake, although this method was not 

always effective. Other caregivers used small rewards, such as offering candy after medication. Wherever 

possible, caregivers suggested involving a healthcare provider to change the dosage form, such as 

changing from oral tablets to subcutaneous injections, to overcome refusal and hiding behaviors. Some 

caregivers also used distraction techniques, such as delaying meals, to ensure that medications were 

taken at the correct time before food. 

“Only one I was hiding in any food, or give them a tiny. The other thing that did help for a while, a little 

piece of candy along with the pill…..That was the doctor's suggestion, we'll put him on Ozempic and 

that'll at least get, you know, the insulin in them and some other things…..It's like, oh, well, that 

works….so that'll eliminate a few pills”  Speaker 5 focus group 2 

2. Solutions to challenges related to knowledge and understanding of medications 

Caregivers described several strategies to improve their understanding of medications and find 

medication-related information 

2.1. Labeling medications 

Caregivers reported using labeling techniques to help identify medications and their purposes. Strategies 

included labeling vials with the medication’s indication, creating medication lists with detailed 

information about the medication regimen. 

“So I started writing right on the label on the bottle, saying high blood pressure, cholesterol, that's the only 

way I could do it, is write it right on but then I had to do it every refill.” Speaker 2 focus group 1 
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“The thing is, what my table is. Every single time I get a new medication, I update the table and then resave 

it. So it's always, it's always got the latest…It's got, it's got the drug, the dosage. How many refills are on 

there? The drug number itself. So I, when I call the pharmacy for a drug, I give them the drug number that's 

off the bottle, the last refill, the quantity remaining, the next refill date, and what it's used for.” Speaker 5 

focus group 1 

2.2. Recording and monitoring side effects 

To keep track of possible adverse effects, caregivers wrote down the major side effects of each medication 

in a list or table. They also monitored the care recipient for behavioral changes or complaints that might 

indicate side effects. Some mentioned that having a personal support worker (PSW) visit occasionally as 

a second observer could help in identifying behavioral changes related to medication use.  

“So if it's the same person every single time, that person will recognize a change, especially because 

they're not sitting here 24/7….So they will see if that person's personality has changed, or if their medical 

condition is changing, they will notice that right away, because they're not looking at it. 24/7….You can't 

tell unless you're an outside observer” Speaker 5 focus group 1 

2.3. Consulting pharmacists and healthcare professionals 

Many caregivers relied on pharmacists as a primary source of medication-related information. They 

reported participating in annual medication reviews covered by the pharmacy and consulting the 

pharmacist about new prescriptions or potential drug interactions. Caregivers emphasized the value of 

having a consistent pharmacy and working with the same pharmacist, which made it easier to ask 

questions and clarify instructions. When pharmacy pamphlets were dense or difficult to read, caregivers 

sought direct explanations from the pharmacist, especially when starting new medications. If side effects 

were observed, caregivers suggested contacting Telehealth Ontario to speak with a nurse for advice since 

they are available 24/7. 
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“You can call the nurses Federation of Ontario, or something like that. I got it on the fridge, and you can 

get a hold of the nurse 24/7 ….So if you have any problems, you can call them, and they will tell you 

what's going on. So and they're nurses, they're registered nurses” Speaker 5 focus group 1 

“Consulting with the pharmacist on what's being given for any drug interactions.” Speaker 6 focus group2 

2.4. Using written and online information sources 

Caregivers used various sources to find medication-related information. Some referred to medication 

leaflets provided by the pharmacy or used them to look up specific details about medications. Others 

looked for information online when the leaflets were lost or difficult to read. They described checking 

reputable online websites, getting information from advocacy or support groups, and books to find 

medication-related information. Some verified accuracy by cross-referencing multiple websites and 

considered information reliable when it appeared consistently across sources. Caregivers also mentioned 

that their prior experience with medications helped them recognize trustworthy websites. Several 

caregivers reported keeping contact information for Telehealth Ontario nurses posted in a visible place, 

such as on the refrigerator. The 24/7 access to these nurses provided a resource for addressing urgent 

medication-related questions or having a direct conversation with the pharmacist. 

“I'll get my information from the Internet, from support groups and from purposes. A lot of written 

materials, like books above that include large chapters on the medication, since there have been so few 

new medications in the last 50 years. So there's quite a bit of information out there” Speaker 4 focus 

group 1 

“If I have any serious questions, I'll go to the pharmacist, if I have some serious questions. And normally, 

if it's a new medication, a pharmacist will take me aside and say, Listen, this is what's going on with this 

med” Speaker 5 focus group 1 
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3. Solutions to organizational tool problems 

Caregivers described several strategies to overcome challenges related to the use of medication 

organizational tools, such as automated medication dispensers (AMD), pill organizers, and blister packs. 

3.1. Automated medication dispensers (AMD) 

Caregivers reported several ways to address problems associated with automated medication 

dispensers. In cases where the dispenser cartridge was misplaced, caregivers filled prescriptions directly 

from the local pharmacy. When technical issues occurred, caregivers contacted the technical support 

team for assistance. Some caregivers used an automated medication dispenser as an alternative when 

blister packs or pill organizers were not preferred or when using a pill organizer was time-consuming. 

Others chose to use blister packs instead of the AMD because the blister packs were easier to adjust when 

medication changes occurred. When medication changes occurred, some caregivers visited the care 

recipient’s home daily to remove discontinued medications until the new prescription was filled and 

added to the medication dispenser cartridge. 

“Since we've gone to the blister pack, it's been much better….I didn't want spencer because it was so far 

away. I want to be have connection with the pharmacist. I didn't want to have to go to Toronto or have to 

wait two weeks to change, etc. I feel that, I just feel that it's that the communication is that they  

understand it.” Speaker 6 focus group 1 

3.2. Pill organizers 

Several strategies were reported to make pill organizers easier to manage. Establishing a routine of 10–15 

minutes each night to organize medications made the task more manageable. Caregivers suggested 

labeling each compartment of the pill organizer with the correct time of day using markers or purchasing 

organizers that were already labeled. Some labeled each medication bottle with the name, time, and 

dosage, using these labels as a guide when filling the pill organizer. Visual reminders, such as yellow 
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stickers or handwritten notes, were also used to indicate medication timing. Caregivers created 

medication lists that included administration times and used them to guide the placement of pills into the 

correct compartments. These lists were kept in the same area where medication vials were stored. When 

pill organizers could not accommodate all medications, caregivers used small dishes or additional 

containers, such as egg cups, to hold the remaining pills. To avoid confusion while filling the pill organizer, 

the caregiver would leave one day in to ensure the rest of the days are filled correctly. 

“I have a list on the cabinet door, and it says the time and which pills go in, where in the in the pack…It 

says, at 7am you take this pill and this pill and this pill, and you put it in the 7am pack, and then at three 

o'clock, or 11 o'clock, you do it here. Three o'clock you do these. So I it's taped right into the door so I can 

always know which pills I have to set up for the night before for the next day” Speaker 5 focus group 1 

“I have a system, I always leave one full day in the organizer, so I'm just visual. Just pop them all in the 

same as that one day I left in there. Easy.” Speaker 3 focus group 4 

3.3. Blister packs 

Caregivers used several approaches to improve the usability of blister packs. Some preferred using blister 

packs to ensure medications were taken as prescribed or as an alternative to pill organizers when those 

were not suitable. For tiny tablets that got stuck in blister packs, caregivers transferred them into clear, 

round-bottomed containers, such as shot glasses, to make them easier to retrieve. They also double-

checked that the care recipient had taken the medication after the caregiver transferred it. 

“I transfer them from the blister pack, because she can't get them out, and I put into like a shot glass for 

her clear glass. Now, because we tried different things and different shapes and pills would get stuck the 

small ones or cut in half, or whichever, so now we've gone to completely clear round bottom thing…. I 

have to check for the fact that everything's come out” Speaker 6 focus group 2 
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3.4.  Managing vitamins, powders, and medications that disintegrate quickly upon contact 

Due to limited space in blister packs, caregivers used separate containers to organize vitamins and 

supplements. Some prepared a separate dossette specifically for supplements to help track them more 

easily when they were not included in the blister packs. Powders were organized using Tupperware 

containers labeled for the required days of the week. Caregivers also used measuring cups/spoons that 

came with liquid medications to administer tablets that disintegrated quickly upon contact, allowing them 

to give the medication without touching it directly. 

“I have to put them in little like Tupperware containers, like Monday, Tuesday, Wednesday on it.” Speaker 

1 focus group 3 

“So I would get them on a spoon…just take your pills. So you take whatever was on the spoon, so it's a 

tiny pill that can be disintegrated. Speaker 5 focus group 2 

3.5. Cutting and splitting of pills 

Caregivers used tablet cutters to cut pills when needed or asked the pharmacy team to cut the tablets for 

them. Caregivers suggested going to compounding pharmacies to prepare smaller dosages if cutting was 

difficult. Moreover, when caregivers had difficulty cutting tablets, they used blister packs prepared by the 

pharmacy instead. 

“You can get a pill splitter. I've got one…Our pharmacy, our pharmacy does it for us. We don't have to do 

that.” Speaker 4 focus group 1 

4. Solutions to staying on track with medications 

Caregivers described several strategies to ensure that care recipients took the correct medications at the 

right times and in the correct doses. 

4.1. Use of reminders and cues 
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Caregivers used multiple reminder systems to promote timely medication taking. These included setting 

alarms on phones, watches, and automated medication dispensers to remind either the caregiver or the 

care recipient when it was time for the next dose. Some used alarms with pleasant tones for medications 

requiring frequent administration. Alarms were also used to prompt caregivers to call or video call the care 

recipient as a reminder. In some cases, television reminders, phone calls, and FaceTime conversations 

were recommended as reminders to take medications. Visual reminders, such as handwritten notes, 

yellow stickers, and written signs, were also used to indicate the correct time. 

“I'll put a yellow or write on the bottle, and we'll just say, take it 8am And that sometimes helps….Yes, 

they're included in the spencer unit already, and the pill bottle sits next to spencer. Or sometimes I'll put 

a little arrow on it posted pointing to where the pill bottle is located” Speaker 4 focus group 1 

4.2. Linking medication taking to daily routines 

Strategic placement of medications helped caregivers and care recipients remember doses. Medications 

and vitamins were kept in visible locations or linked to daily activities, such as mealtimes, serving as 

reminders. Organizing medications in ways that connected them to daily routines was also used to help 

with adherence. 

“And I set out the pill boxes the dossets in the morning right beside his coffee, because I know that's the 

first thing he's going to go and get in the morning. So he grabs the dosset, takes it for that day.” Speaker 2 

focus group 1 

4.3. Use of organizational tools 

Caregivers used various organizational tools to support adherence. Weekly pill organizers with 

compartments for morning, noon, and evening doses helped track complex regimens and maintain 

correct intervals between doses. Some used portable pill containers to carry medications while away from 

home. Blister packs were used to ensure medications were taken as prescribed, and supplements were 
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stored separately in other containers. For care recipients managing multiple prescriptions, caregivers 

verified blister packs prepared by healthcare providers by checking that the pills and quantities were 

correct. Automated medication dispensers were used to manage complex medication regimens and 

ensure timely administration. These devices dispensed medications at the correct times and were 

connected to the caregiver’s network, sending notifications when the care recipient took their medication. 

Some caregivers preferred AMDs for care recipients with memory issues because of their built-in alarms, 

sensors, and time displays. Adjustments, such as changing dispensing times or labeling the dispenser 

with the care recipient’s name, helped prevent confusion in homes with multiple care recipients. 

“It alarms, and it goes, “beep beep beep”, and it will keep doing that until the person actually takes out the 

package. It has like a sensor on the bottom. And once she pulls it out, it'll stop alarming. But then when 

you look at the screen, it has the time again. And then it will say, “Oh, your next dose is at 7:45” so I can, 

kind of, when I talk to her, I can tell that she got her morning dose, because it says she's gonna get the next 

dose at 7:45. That's why I like this machine a lot, you know.” Speaker 1 focus group 3 

“And what I came up was, let's change the time by like 10 minutes. And then the dispenser, I had to put, 

like, a big sign on the top saying my dad had my dad's name on it, so she knew when it spit out, she knew 

“that was his pills” and she knew what was hers.” Speaker 1 focus group 3 

4.4. Creating and monitoring schedules 

Caregivers created medication management lists and schedules that included drug names, doses, 

frequency, indications, refill details, and prescription numbers. These lists were updated whenever new 

medications were added. Some caregivers developed written medication administration schedules, 

especially for eye drops that required frequent dosing, and sought help from family members or healthcare 

workers to help administer them. 
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“The thing is, what my table is. Every single time I get a new medication, I update the table and then 

resave it. So it's always, it's always got the latest…It's got, it's got the drug, the dosage. How many refills 

are on there? The drug number itself. So I, when I call the pharmacy for a drug, I give them the drug 

number that's off the bottle, the last refill, the quantity remaining, the next refill date, and what it's used 

for.” Speaker 5 focus group 1 

4.5. Communication  

Effective communication between care partners was seen as important for successful medication 

management, particularly when multiple caregivers supported the same care recipient. Caregivers 

highlighted the need for shared understanding between themselves and the care recipient to ensure 

adherence to complex medication schedules. In some cases, caregivers used Medic Alert services to 

communicate medication-related information in the presence of a language barrier between the caregiver 

and the healthcare providers. 

“So there's, I wouldn't say, interaction, but if there's shared accountability, and ensuring good 

communication between accountability partners, and again…..For my step-dad, he had no clue he could 

only talk Greek at that point in time, although he was learning to speak English. So for  those kinds of 

things, but the Medic Alert….has made a difference.”  Speaker 6 Focus group 

4.6. Ensuring adherence and avoiding errors 

Caregivers double-checked that medications were taken correctly, verifying each morning and evening 

that doses were not missed. For a visually impaired care recipient who took multiple pills at once, the 

caregiver suggested taking smaller tablets first and checking the floor afterward to ensure no pills were 

dropped. In households with multiple care recipients, caregivers used two different colored pill organizers 

to prevent mix-ups. When an automated medication dispenser was used, the caregiver adjusted the 

dispensing times so that each person received their medications separately. 
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“The only struggle I had was I had the box that was the 30 days or 28 days. I was worried my mother was 

gonna take my dad's pills,  because they were kind of on the same medication, I think. But my dad was a 

couple different things, so I had to make sure I had two different colored boxes. So when I called them, I 

had to say, okay, “Mom, Dad has the blue box, bring it and give him his medication”. I was always worried 

that she was gonna take his, and he was going to take hers” Speaker 1 focus group 3 

4.7. Involving healthcare providers  

Some caregivers involved healthcare workers, such as nurses, to assist with medication administration at 

home, particularly for eye drops. Assistance from family members was recommended when frequent 

administration was required throughout the day. 

“Someone has to put the drops in her eyes like I don't know. Either you have to hire someone to come to 

the house, like healthcare worker, I don’t think a PSW would do this but, like hire a private company that 

has nursing and they can do it.” Speaker 1 focus group 3 

5. Solutions to challenges related to communication and access to healthcare providers 

Caregivers described several strategies to improve communication and coordination with healthcare 

providers and to ensure timely access to medical support. 

5.1.  Relying on pharmacists and nurses for support 

Many caregivers relied on pharmacists for medical care and medication-related support, as pharmacists 

were easier to reach by phone or in person compared to physicians. They frequently consulted 

pharmacists about new medications, potential drug interactions, and dosage-related questions. 

Medication reviews conducted by pharmacists, often covered once a year, were used to ensure safe 

medication use and to identify possible interactions between prescriptions from multiple specialists. 

Caregivers also received help from pharmacists when medication adjustments were within the 

pharmacist’s prescribing scope or when they requested that pharmacists extend prescriptions due to a 
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lack of timely access to a doctor. Some caregivers kept the contact information for Telehealth Ontario 

nurses present in a visible place, such as on the refrigerator, to have access to advice at any time. 

According to the caregiver, these nurses could also send patient information to the appropriate 

department or extend pre-existing prescriptions when immediate physician access was unavailable. To 

prevent confusion and reduce the risk of medication interactions, caregivers preferred to use a single 

pharmacy and maintain a relationship with one pharmacist. This consistency allowed pharmacists to flag 

interactions that might occur when multiple prescribers were involved. Caregivers highlighted the 

importance of direct communication between the doctor’s office and the pharmacy without involving the 

caregiver to ease the process of prescription renewals and reduce delays in refills. 

“So other than that, the doctor faxes the pharmacy if he's got a new prescription, so he'll just send it 

straight over to the pharmacy. And if the pharmacy needs a prescription, they just fax over to the doctor. 

So because of technology, a lot of this is becoming easier.” Speaker 6 focus group 1 

5.2. Accessing healthcare services 

Caregivers used several approaches to ensure timely access to healthcare providers. They suggested 

visiting after-hours or walk-in clinics to obtain new prescriptions or make medication changes when a 

family doctor was unavailable. Some used phone consultations with doctors for issues that did not require 

in-person visits, and others suggested getting help from nurse practitioners when the problem was within 

their scope of practice. 

“They have clinics open from four o'clock on, okay, four o'clock till 10 o'clock or something like that. 

You're allowed to go into one of those clinics see a doctor that's in that clinic, and that doctor can either 

prescribe or change. If you don't have a physician of your own, they can do that.” Speaker 5 focus group 1 

5.3. Caregiver advocacy  
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Caregivers took an active role in managing appointments and communicating with healthcare providers. 

Some attended medical appointments with the care recipient, advocated for their needs, and 

documented important information in notebooks. Some brought a medication bag or list to medical 

appointments to reduce errors when prescriptions came from multiple specialists. They also read 

dispensing notes and medication leaflets before visits to prepare questions for the pharmacist or doctor. 

Caregivers described learning to become advocates during appointments by asking all necessary 

questions and seeking clear answers to protect the health of their loved ones. Carrying both digital and 

printed copies of power of attorney documents was considered helpful for supporting advocacy during 

medical visits. 

“So we just pack them up in a bag and we take them along. And he literally will go through every single 

one of them, which I think is amazing, great. Every specialist, even the dentist, they said that we'd like to 

see a list of your medications. “ Speaker 3 focus group 2 

“I carry that digital copy on my phone and a hard copy as well for situations where I have to be able to 

advocate and confirm what's being done.” Speaker 6 focus group 2 

“So I think what we would want to emphasize in this document is really be prepared to be an advocate and 

make sure you're getting the answers and information you need because thats your loved one’s health and 

is what you're feeling as caregiver.” Speaker 4 focus group 2 

5.4. Collaboration with healthcare providers 

Caregivers mentioned that healthcare providers should view them as important partners in medication 

management rather than as interfering or controlling. They also highlighted the importance of system 

integration so that all doctors involved in a care recipient’s treatment can access complete medication 

information, reducing the risk of medication-related problems. 
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“And I know that they've been in the hospitals are working on a database that will interact with more 

hospitals and for doctors to be able to access, you know, the information about the patient. And of course, 

that information is only as good as what gets entered into the database.” Speaker 4 focus group 2 

6. Solutions to challenges related to medication supply and refills 

Caregivers described several strategies to avoid running out of medications at home and to maintain an 

adequate stock of necessary medical supplies. 

 

6.1. Planning  

Caregivers mentioned the importance of planning in advance to prevent delays in obtaining medications. 

Some ordered medications ahead of time to allow the pharmacy to prepare and supply them on time. 

Some caregivers wrote down the time for the next refill in their calendar to help keep track of upcoming 

refills. Creating and maintaining a medication list or program that included the drug name, dose, 

frequency, indication, remaining refills, refill date, and prescription number was also reported as helpful. 

This list was updated every time a new medication was received. 

“Like, the only thing that the pharmacy is that I had to give them, like, a week's notice, she takes, like, 

nose spray, and she has, like, the strip to test her sugar. I have to kind of give them a week's notice to refill 

that, because I guess they have to order it. And then they set up and ship it, which is every two weeks for 

me.” Speaker 1 focus group 3 

6.2. Monitoring medication supply 

Strategic placement of medications in visible locations enabled caregivers to easily notice when supplies 

were running low and determine the best time to request refills. The use of pre-packaged tools, such as 

blister packs or a pill organizer, also helped caregivers keep track of medications and remaining quantities. 
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“Um, I fill his little pill carriers for him. Um. And we have two. We have a set of two that we use. And I don't 

pick up his medications for him, but when he's getting low, I'll put them aside for him, like the bottle aside 

so he knows, I guess, order it again so he can take care of that. He can pick them up. So mostly, yeah, just 

getting set up for the week with his medications.” Speaker 3 focus group 4 

6.3. Communication with the pharmacy team 

Caregivers recommended signing up for pharmacy delivery services to ensure medications were received 

on time. Some suggested adding a note in the pharmacy file specifying that the care recipient preferred 

not to substitute their regular medication brand. 

“So I have to have this, how to say- the generic or the good one. I cannot have the artificial medication 

because it doesn't work for me, so it's in the drugstore, and in the drugstore, they have my file, they have 

“no substitute” on it, so that's for my husband.” Speaker 3 focus group 3 

6.4. Staying informed about medication availability 

To manage medication shortages, caregivers referred to government websites where drug manufacturers 

reported restock dates. This helped them stay informed about when medications would be available 

again. 

“I mean, I also came across websites that, you know, I was, you know- I forgot who told me about it, but it 

turns out that drug manufacturers in Canada, if there is going to be a drug shortage, they're supposed to 

report on this government website, and that's what's sort of provided me some insight into you know, 

when about is drug X going to return to shelves so that I don't feel like I'm in the dark” Speaker 4 focus 

group 3 

7. Solutions to challenges related to medication storage  

Caregivers described several strategies for safely storing medications at home and while traveling. 

7.1. Safe storage at home 
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Caregivers reported the importance of keeping medications out of reach of children, especially when 

grandchildren were visiting. Some used lock boxes to ensure the secure storage of medications at home. 

The caregiver highlighted the importance of having a Narcan kit at home in case of a narcotic overdose 

when narcotics were used at home. 

“Yes, we carry a lock box, but we also carry Narcan with us. Could there be an overdose?” Speaker 6 

focus group 1 

 

 

7.2.  Medication storage during travel or time away from home 

Caregivers used portable pill containers and alarms to help ensure medications were taken on time when 

away from home. For longer periods outside the home, such as during summer activities, caregivers 

brought a week’s supply of medications in a container. When traveling, medications were pre-packaged 

to maintain the usual routine, and blister packs were used to keep them organized. Ice packs were used 

for medications that required refrigeration during travel. 

“ I got a little pill container that you can put in your pocket, and I'll say, I'll put her pills in there for the time 

that we're going to be away. So we know we're going to be away for three o'clock pills. So I'll put her three 

o'clock pills in a little container, put it in my pocket. And whenever her watch goes off that I hear that she 

doesn't……I'll just tell her take her three o'clock pills.” Speaker 5 focus group 1 

7.3. Safe disposal 

Caregivers agreed that expired medications and sharp objects should be returned to the pharmacy for safe 

disposal. 

“I take it back to the pharmacy.” Speaker 5 focus group 3 

8. Solutions to challenges related to medication management in adult day programs 



   
 

116 
 

Caregivers described several strategies to manage medications for care recipients attending adult day 

programs. Caregivers mentioned the importance of understanding that different adult day programs have 

their own rules regarding medication management and administration. To accommodate these 

differences, caregivers packed medications according to each program’s requirements. To help 

remember the different rules, some caregivers suggested preparing a checklist until they became familiar 

with the specific requirements of each organization. Additionally, some caregivers prepared small pill 

bottles with written notes and provided copies of the prescriptions to ensure that medications were 

administered correctly at the adult day program. 

“So in terms of the toolkit, I think we do need to have future caregivers, be aware that different 

organizations have different rules around managing the meds and how they will administer them” 

Speaker 6 focus group 2 

9. Solutions to challenges related to handling emergencies 

Caregivers described several strategies to manage urgent or unexpected health situations involving the 

care recipient. In emergencies, caregivers reported calling the emergency phone number for immediate 

assistance. Some suggested contacting Telehealth Ontario nurses, who could send the patient’s file to 

the nearest department or extend an existing prescription when access to a physician was not possible. 

Some caregivers also kept a fridge magnet that included the care recipient’s name, key medical 

information, and medication list, as paramedics are trained to look for this information during 

emergencies. 

“He would just, you know, freak out probably, or go to the neighbors. And then I've got the information on 

the fridge, and so everybody would know my situation, what medication, what blood type I have my 

health card is on it in my next of kin emergency phone number.” Speaker 3 focus group 3 
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3.9.2.4. Theme 4: Non-Medication Management Tasks 

Caregivers reported being responsible for a wide range of daily and household tasks. These included 

cooking, meal preparation, meal planning, grocery shopping, cleaning, managing finances, bill payments, 

scheduling, and coordinating or attending medical and non-medical appointments. Several caregivers 

also mentioned driving the care recipient to appointments, doing yard work, household repairs, and 

shoveling snow. Caregivers described attending appointments with the care recipient, advocating for 

them, and taking notes during visits. In dementia care, caregivers explained that they became fully 

responsible for all personal and household tasks as the care recipient’s ability to perform daily activities 

declined. Support with personal hygiene was described, including helping with dressing, bathing, hair 

washing, and reminders about showers, meals, and drinking water. Some caregivers sought help from 

personal support workers (PSWs) for hygiene and daily care tasks when needed. Others reported assisting 

with mobility, such as helping the care recipient walk with a walker, ensuring safety, and preventing falls. 

A few caregivers used organizational tools to manage appointments and events. One caregiver created a 

large wall calendar with six weeks displayed at a time and placed it on the door for visibility. Others used 

phone calendars to keep track of appointments, bills, and social events. 

“I do my shopping still and when I go, sometimes I take husband along because I don’t want to leave him 

alone too much. And if I, if he has an appointment with the doctors or the dentist, I go along. Or if there is 

another appointment that he needs to go to…..I know that he can’t drive anymore, so I do, and I do the 

cooking and the shopping, and he likes to go along, but sometimes he sits in the car” Speaker 3 focus 

group 3 

3.9.2.5. Theme 5: Caregivers’ Preferences for Toolkit Format and Content 

Caregivers expressed different preferences for the format and presentation of the medication 

management toolkit. Some caregivers preferred the tab format because it is quick and easy to locate 
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information. Others recommended presenting the information in bullet points with concise content. 

Logical grouping of topics, such as side effects, medication administration, and consulting with 

healthcare providers, was suggested. Indexing or cross-referencing was also viewed as helpful for locating 

information quickly, especially in urgent situations. Caregivers mentioned that the toolkit should be 

available in both paper and online formats. Paper format was preferred by older adults who have difficulty 

reading on screens for long periods or by those living in areas with limited internet access. An online format 

was suggested for younger caregivers. Some caregivers suggested offering a downloadable format for 

offline access or using a QR code to access the toolkit online, with the option to search using keywords. 

“Put down medication problems or medication date and times. Okay, have different tab headings, 

because we have that in some of our books, too. And you have different tab headings, and then you just 

go to that problem, and there, here's a list of all the problems people have seen and heard, and these are 

the solutions they've used…….whenever we go back, whenever we go back, to whether it's paper or 

online or whatever, make it downloadable. So I can download it onto my computer, and then that way, 

that way, I don't have to worry about the internet.” Speaker 5 focus group 1 

It was noted that the cost of printing paper toolkits could be a challenge, and it was suggested to partner 

with pharmaceutical companies to cover the cost. Others recommended partnering with patient support 

organizations, pharmacies, and pharmacists to assist with dissemination. Caregivers mentioned the 

importance of accessibility, suggesting that the toolkit include large print and be designed according to 

accessibility standards, especially for users with vision impairment or cognitive decline. Portability was 

also mentioned as necessary, with caregivers preferring the toolkit to be easy to carry from place to place. 

“So you know, my pharmacist can say we have a toolkit online or on our app. There’s a toolkit that you 

could use and Alzheimer’s on it, Parkinson’s Association, whatever they also know about partnering up 

for as a thing. But is that something that you’re considering in terms of partnering with pharmaceutical 
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organizations or Pharmaceutical Association, or in trying to do direct to them, to direct to consumer.” 

Speaker 6 focus group 2 

Suggestions for toolkit content included providing information about reliable websites, tips on medication 

storage based on the route of administration, and information on what to do if a dose is missed. The toolkit 

should also contain practical strategies, such as managing medications for individuals who cannot 

swallow pills, by crushing them and mixing them with applesauce. Caregivers also recommended adding 

translation options for caregivers who face language barriers during medical appointments and translating 

the toolkit into different languages. Caregivers suggested that the toolkit include concise information with 

short visuals and provide a space for personalization, such as a blank sheet to write key information 

relevant to the care recipient’s condition. It was noted that the medication management toolkit could help 

ensure consistency among multiple formal caregivers who assist family caregivers by making it easier for 

them to understand what to do. 

“How do you do pills if the person can take them properly, so crushing them up, even Apple saw things 

like that. Using suggestions like that.” Speaker 5 focus group 1 

3.9.2.6. Theme 6: Additional Support with Medication Management 

Most of the caregivers reported receiving no additional support with medication management for the care 

recipient and described doing everything on their own. In most cases, no one else was involved in 

medication management except for the pharmacy team. Some caregivers mentioned receiving support 

from other family members in providing care, though the primary caregiver remained responsible for all 

decisions related to the care recipient. Others described seeking help from neighbors to administer 

medications when the primary caregiver was not available. Pharmacy check-ins a few days after starting 

new medications were mentioned as helpful. However, caregivers noted that such follow-ups were often 

not possible due to the large number of prescriptions handled daily by the pharmacists. A few caregivers 
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expressed resistance to accepting external help, citing a lack of trust or a belief that they knew how to care 

for the recipient better than anyone else. 

“Or if you start a new medication, maybe they give you a call, maybe four days after you started, to see how 

it's going. But they're busy too at the pharmacy- I can't see that.” Speaker 1 focus group 3 

Caregivers highlighted the need for additional support for new caregivers, especially those who are 

unfamiliar with medication management or advocating with healthcare providers. Support was also 

considered important for newcomers to Canada who may not be familiar with the healthcare system, as 

well as for caregivers whose English is a second language and who may face communication barriers when 

advocating for their loved ones. Suggestions for improving support included attending hospice programs 

and workshops organized for caregivers that provide education about medication management, as well as 

joining caregiver support groups to share experiences and receive emotional support. Some caregivers 

mentioned that a medication management toolkit would be particularly helpful for new caregivers, 

whereas those with more experience felt they already knew how to manage medications and 

communicate with healthcare providers. Additional sources of support mentioned included patient 

support organizations and counseling for the care recipient following major health events. 

“I belong. I go to our hospice in town, and our hospice offers a program called caregiving 101, so it's a six 

week course that you can take, and they go through finance and power of attorney and preparing for 

death and all these things. And this management is one of the, you know, the managing of the pills, etc.” 

Speaker 4 focus group 1 

3.10. Results of the Member Checking 

Ten participants responded to the member checking document, resulting in a response rate of 62.5%. All 

ten participants agreed with the findings of the data analysis. Three participants provided further insights 
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that they felt were important to include. Caregivers noted that when assisting care recipients with 

mobility and safety, they often need to research and purchase physical safety and accessibility 

products, such as bathing aids and bed safety equipment, and are responsible for installing these items. 

Some caregivers explained that they are reluctant to accept external help with medication management 

because they perceive the consequences of medication errors as serious and are unwilling to delegate 

this responsibility without first providing proper orientation and training. One caregiver reported keeping 

a copy of the care recipient’s medical and medication history in the care recipient’s wallet for 

emergencies. Caregivers also described engaging care recipients with dementia in activities such as 

coloring and puzzles to help keep them mentally active. Some participants noted that caregiving may 

begin at the time of diagnosis of a chronic condition. Additional challenges discussed included the high 

cost of automated medication dispensers, troubleshooting difficulties, and technical issues. Moreover, 

prescription errors were reported. One caregiver reported using whiteboards as visual reminders with 

written instructions and verifying prescriptions for accuracy before leaving the clinic or physician’s 

office, ensuring that all refills were included. Caregivers also described providing personal and 

household care tasks when care recipients were unable to do so due to cognitive or physical limitations. 

Although personal support worker (PSW) assistance may be assessed and provided by service agencies 

to help family caregivers, participants noted that PSWs are not permitted to administer medications and 

are limited to providing reminders only. Any additional care beyond this support was reported to be 

privately funded. 

3.11 Discussion 

This study identified a wide range of challenges that family caregivers face when managing medications 

for older adults, reflecting the complex nature of this responsibility. These findings are consistent with 

earlier qualitative studies that documented similar medication-related difficulties. For example, Ranelli 
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and Aversa, as well as Ranelli and Hansen, found that medication management contributed to caregiver 

stress among family carers in North Florida.121 Likewise, Goldstein and Rivers, in their study of informal 

carers in the UK, reported that caregivers struggled with scheduling difficulties, organizing medications for 

forgetful care recipients, compliance problems, and accessing timely professional advice.122 The 

challenges described by caregivers in our study closely mirror these earlier findings, showing that 

medication-related burden is a persistent issue across caregiving contexts.15 While much of the existing 

research focuses on caregivers of people with dementia, due to the complexity of their care needs, our 

findings confirm that caregivers in less complex caregiving situations also face medication management-

related challenges.15 This aligns with previous studies showing that medication management difficulties 

are not limited to dementia care but occur across diverse caregiving roles.15 The caregivers in our study, 

similar to those in earlier literature, described a range of problems, including scheduling medications, 

ensuring adherence, recognizing side effects, finding reliable medication-related information, and 

navigating poor access to professional guidance, indicating that these challenges are not condition-

specific.36 Once more, our study's findings are consistent with previous literature, which categorizes 

caregiver medication administration hassles into three main domains: scheduling logistics (29.5%), 

administration procedures (32%), and safety issues (38.5%).36 This study found that caregivers faced 

challenges across all stages of the medication management process, from planning and organization to 

administration and safety monitoring. Consistent with the literature, caregivers in our study reported 

scheduling and timing challenges, particularly when managing complex medication regimens with 

multiple daily doses.36  The issue of administration procedures was also strongly reflected in our study 

since caregivers faced difficulties giving medications to care recipients, who were uncooperative or 

argumentative, especially among those with dementia.36 Further, caregivers expressed worry about 

medication side effects and the potential for double-dosing, particularly among care recipients with 
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memory problems. Difficulties identifying whether symptoms were caused by the illness or the medication 

itself echo the safety-related concerns described in prior studies.15,36  

Moreover, our study found that family caregivers used a range of practical and creative strategies and tools 

to manage the daily challenges of medication regimens for older adults. These findings are consistent with 

previous research showing that caregivers seek consistency in their medication routines to ensure they 

are taken as prescribed.15,95 As in earlier studies, the majority of caregivers in our sample relied on low-

tech tools and simple methods already available to them, such as containers, pill boxes, handwritten 

notes, and other household items, to organize medications or remind care recipients to take their 

doses.15,95 The strategies used by caregivers in our study also align with the literature, which describes how 

caregivers combine tools with personalized strategies adapted to the needs of their specific caregiving 

situation.15 For instance, caregivers in our study also used reminders, visual cues, simple instructions, and 

supervision to ensure that medications were taken correctly.15 For people with dementia, caregivers 

adapted these reminders by using repetitive instructions or small rewards to encourage cooperation, 

reflecting how reminders may take different forms depending on the care recipient’s cognitive abilities.15  

In the literature, some caregivers are reluctant to adopt technology for medication management for 

reasons including feeling confident in their current strategies, having had negative experiences with 

previous tools, or anticipating difficulties with new devices.95 In our study, reluctance to use the 

automated medication dispenser was primarily due to its limited availability and cost. Given caregivers’ 

preference for simple tools and established routines, the toolkit can act as a single, home-based resource 

listing common medication management problems with practical solutions. By drawing on strategies 

already used by caregivers, it can help them find new approaches that fit their needs, making medication 

management easier and increasing their confidence and sense of control. The development of the 

medication management toolkit in this study was grounded in a participatory research approach, which is 
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a form of co-design.123 The literature describes co-design as a user-centric approach used to solve specific 

problems or challenges, emphasizing partnership with the community and focusing on systems change 

and improving human experience.123 In line with this definition, our participatory approach ensured that 

family caregivers directly informed the toolkit’s components to support user-centered outcomes. 

Ensuring caregiver priorities are addressed and that the content remains relevant, thereby increasing the  

likelihood that the toolkit will be adopted in routine practice.99 

3.12. Conclusion 

Our study showed that family caregivers experienced a wide range of medication management challenges, 

consistent with earlier research. Caregivers relied mainly on simple, routine-based tools and strategies, 

highlighting the ongoing need for practical support. These findings emphasize the value of developing a 

medication management toolkit that brings together common challenges and practical solutions into a 

single accessible resource. Using a participatory approach ensured that the toolkit’s content and design 

were shaped directly by caregivers, making it more relevant and aligned with their needs. 
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Chapter 4 

4. General Discussion and Future Directions 

4.1. Thesis Overview and Discussion 

This thesis examined the medication management experiences of family caregivers supporting older 

adults at home. Across both studies, the findings consistently demonstrated that family caregivers, 

primarily spouses and adult children, play a central and often overwhelming role in ensuring safe and 

accurate medication use. Caregivers frequently lack formal training yet must take on complex, time-

consuming responsibilities that contribute to stress, anxiety, and caregiver burden. 15,94,121,122These 

results mirror previous research showing that caregivers routinely struggle with medication supply, 

organization, administration, clinical decision-making, and communication with healthcare 

providers.15,94,121,122 

4.1.1. Medication Management Burden Across Caregiving Contexts 

Both studies included in this thesis showed that medication-related burden is not limited to dementia 

care.15 While the literature often focuses on caregivers of individuals with dementia due to the 

complexity of their needs, our findings demonstrate that caregivers supporting older adults with less 

complex conditions also face significant challenges.15 Caregivers described difficulty maintaining 

schedules, ensuring adherence, recognizing side effects, accessing reliable information, and responding 

to emergencies. These challenges align with the medication hassle typology of scheduling logistics, 

administration procedures, and safety issues described in previous literature.36 

4.1.2. Caregiver Strategies and Gaps in Support 

Across both studies, caregivers relied on simple, practical tools and strategies to manage medication 

regimens.15 These strategies helped them stay organized and maintain adherence, but also revealed the 

absence of accessible, structured support. Consistent with earlier literature, caregivers often preferred 
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traditional tools over technology due to familiarity, previous negative experiences, or fear of increasing 

their workload. 95Study one highlighted that technology, such as automated medication dispensers (AMD), 

can reduce caregiver burden when functioning well. Caregivers reported reduced emotional and mental 

fatigue, improved communication, fewer conflicts, and a more positive caregiver–care recipient 

relationship. Some caregivers even described a shift from a “caregiving role” back to their natural family 

relationship. Although these positive relational outcomes did not show a statistically significant 

difference, likely due to the small sample size and limitations of the ProQoL scale, they were reflected 

qualitatively. Study one also revealed significant recruitment barriers, particularly the limited availability 

of the AMD. Many caregivers declined participation because using the device required switching 

pharmacies, disrupting trust-based relationships with their long-standing pharmacists. Caregivers valued 

pharmacists as accessible sources of medication knowledge, especially when physicians were difficult to 

reach. This indicates an important gap in the healthcare system: while pharmacists are central to 

caregivers’ medication-related decision-making, there is limited research on pharmacist–caregiver 

communication.108 

4.1.3. Need for Practical Home-Based Resources 

Despite using numerous strategies, caregivers still faced persistent challenges. The literature highlights 

that while educational interventions can support caregivers, it remains unclear how often such programs 

are implemented in practice. Medication adherence aids may help, but technology can also increase 

burden when poorly matched to caregiver or care recipient needs. These gaps highlight the need for 

simple, practical, and adaptable home-based resources. Study two directly addressed this gap by 

developing a caregiver-focused medication management toolkit. The participatory, co-design approach 

ensured that the toolkit reflected caregivers’ real experiences, priorities, and design preferences.97–99,124 

Caregivers provided detailed input on content and format, recommending a toolkit that is easy to navigate, 
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available in both paper and online formats, accessible for users with visual or cognitive limitations, and 

capable of offering practical solutions to common medication challenges. These insights strengthened 

the toolkit’s relevance and potential for adoption. 

4.1.4. Importance of Supporting a Broader Range of Caregivers 

The literature and our findings show that caregivers across different chronic conditions, not only dementia, 

face similar medication-related problems, including administration difficulties, supply issues, and 

communication barriers.36 Existing medication-management toolkits are typically disease-specific.99,125 

Therefore, our findings reinforce the importance of developing a general medication management toolkit 

that can support a broader range of caregivers whose needs have been overlooked. 

4.2. Strengths and Limitations of the Project 

In Study one, we used a mixed-methods design, which was a strength of the study because it provided a 

more complete understanding of caregivers’ experiences.112,126 The FCMAHS and ProQoL questionnaires 

captured structured, quantitative information, but they are limited to the items on their respective scales. 

The pre- and post-intervention interviews helped address this limitation by allowing caregivers to explain 

their experiences in more detail and raise topics that were not covered in the questionnaires. Together, 

these methods offered a fuller picture of the intervention’s impact. In study two, the use of focus groups 

was also a strength because the group setting allowed caregivers to discuss medication management 

challenges, generate ideas together, and share the solutions they used, which created a richer and more 

holistic view of the topic. In addition, intercoder reliability was calculated in study one, and the second 

coder did not begin independent coding until both researchers reached 80% agreement. For study two, all 

transcripts were independently coded by two researchers, who met regularly to reach consensus on the 

coding. We also conducted member checking with the focus group participants, which strengthened the 

rigor of the analysis and helped ensure that the findings accurately reflected caregivers’ experiences. 
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However, this project also had some limitations. Both studies had small sample sizes, and data saturation 

was not reached in either the interviews or the focus groups. The sample was relatively homogenous, 

consisting mainly of older adult caregivers, most of whom were females and living with the care recipient. 

Because we used convenience sampling and lacked representation from younger caregivers or those not 

living with the care recipient, the findings may not be generalizable to the broader caregiver population.  

4.3. Positionality and Reflexivity 

Positionality and reflexivity are commonly discussed in qualitative research, especially within critical 

theory approaches, where researchers are encouraged to be aware of their own position and how it 

influences how knowledge is created and interpreted.127 Qualitative research involves close interaction 

between the researcher and participants, meaning that the researcher’s relationship with the participants 

and involvement in the research process can influence the study’s results.127 Positionality refers to the role 

or position a researcher takes within a study. It involves the researcher reflecting on their own identity, 

background, and perspectives so that readers can understand how these may influence the research 

topic, the participants, and the research process.127,128 On the other hand, reflexivity is a type of critical 

thinking in which the researcher reflects on their own identity and position by clearly acknowledging their 

assumptions and actively questioning them.127,129 The researcher thinks carefully about how the study was 

conducted and explains to the reader how they reached their conclusions, with the goal of providing a 

more honest and trustworthy account of the research.129 I bring multiple perspectives to this research 

based on my personal, cultural, and professional background. I previously worked as a community 

pharmacist in the United Arab Emirates for three years. Although I am not a licensed pharmacist in 

Canada, this experience has influenced how I approached the research topic, built relationships with 

participants, and interpreted the study findings. However, my education and role as a pharmacist are not 
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the only factors shaping my perspective. I am also a woman and a daughter from a family-oriented Middle 

Eastern cultural background, which brings personal experiences and values related to family 

responsibility, caregiving, and intergenerational relationships into this research. Although I am not an 

informal caregiver myself, my relationships with my parents and siblings may increase my sensitivity to 

caregivers’ emotional burden, sense of responsibility, and desire to provide care for a family member. 

As a Middle Eastern woman and the eldest daughter in my family, I feel a strong moral obligation toward 

my parents, and I would be more than willing to assist with medication management or other caregiving 

responsibilities if needed. I would also naturally expect my siblings to be involved in caring for our parents. 

These expectations may have influenced how I understood emotional fatigue and how I interpreted 

statements from family caregivers who described providing care for their parents out of affection, love, 

and respect for what their parents had given them throughout their lives. Because I share similar 

characteristics with many family caregivers, particularly women caring for parents, I was able to relate to 

their emotional and mental well-being when discussing caregiving and medication management, as I 

could imagine myself in their position and understand how overwhelming this role can feel. 

Growing up observing my parents' relationship and how they care for one another also influenced how I 

interpreted statements from spousal caregivers. I was able to understand accounts from spouses who did 

not view supporting medication management as a burden, but rather as a way of keeping their partner with 

them for a longer time. This perspective reflects deeply affectionate relationships in which partners work 

as a team, and a strong pre-existing relationship supports caregiving without resentment. Having 

witnessed a similar dynamic in my parents’ relationship, this theme stood out to me during analysis and 

was not overlooked. 

All participants in study one were women, and as a woman, I shared this identity, which may have 

influenced how comfortable participants felt opening and speaking freely about their experiences. It is 
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important to consider whether female participants would have shared the same information or discussed 

their caregiving roles in the same way if the interviewer had been male or whether their responses may 

have been more conservative. In addition, my education and training in pharmacy, as well as my 

professional role, may have influenced how I established rapport with participants. In my culture, 

pharmacists are often viewed as trusted and accessible healthcare professionals, sometimes regarded 

as extended family members. During my practice in the Middle East, patients frequently expressed trust, 

appreciation, and familiarity, including coming to the pharmacy simply to talk, seek advice, or share 

personal stories about their health and well-being. I believe my ability to listen, show empathy, and create 

a supportive environment influenced the level of trust established with participants, leading to in-depth, 

rich data. 

This trust was reflected in participants’ engagement with the research. Several participants from Study 1 

chose to take part in study two and expressed happiness about contributing further to the research, 

believing in the value of the work. This willingness was not only related to the relationships established 

during the research process, but also to participants’ recognition of the importance of the research topic 

and their desire to help other family caregivers through contributing to meaningful research. 

At the same time, I recognize that my background as a researcher in medication management among 

family caregivers of older adults may involve implicit assumptions that I am not always consciously aware 

of, such as expectations about what constitutes “good” caregiving, implicit normalization of burden, 

beliefs about which medication management strategies are practical and feasible in the home setting and 

how I interpreted and prioritized medication management challenges, for example by focusing more on 

medication safety or adherence issues raised by caregivers. Through my professional experience, I have 

seen how medication management can be extremely challenging, particularly when family caregivers view 

these challenges as a regular and unquestioned part of their role. I recall supporting a care partner who 
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was new to the country and overwhelmed by managing multiple medications for her parents. By helping 

organize the medications and identify affordable options, I was able to reduce her stress, reinforcing my 

belief that pharmacists can play an important role in easing caregiver burden beyond medication 

dispensing and counselling. 

Reflecting on this experience, I believe that if this care partner had access to an automated medication 

dispenser and a structured, home-based guide such as the toolkit being developed in this research, her 

experience may have been less stressful. Recognizing that these perspectives may influence 

interpretation, I engaged in ongoing reflexive practices throughout the research process. These included 

independent coding by two researchers until an intercoder agreement of 80% was achieved in study one, 

continued independent coding throughout study two, frequent reference to participants’ own words and 

transcripts, and regular meetings with the principal investigator to discuss codes, themes, and 

subthemes. Seeking feedback through peer and supervisory discussions helped introduce alternative 

perspectives, minimize personal bias, and enhance confirmability. Throughout the analysis, I remained 

conscious of how my background could shape interpretation and consistently prioritized maintaining 

participants’ voices to support a balanced, transparent, and trustworthy account of the research. 

4.4. Future Directions 

This thesis highlights the need for further research to examine how interventions that reduce medication-

related caregiver burden may affect compassion fatigue and compassion satisfaction among informal 

caregivers. These interventions should not focus solely on technology but also include educational 

interventions, which have shown promising results in reducing caregiver burden96 and should be examined 

to see whether they also influence compassion fatigue and satisfaction. In our study, we intended to 

examine whether reductions in FCMAHS scores were correlated with reductions in compassion fatigue 

and increases in compassion satisfaction. However, due to our small sample size, we were unable to 
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conduct this correlation analysis. Therefore, future studies with larger sample sizes are needed to confirm 

the findings of this pilot study and to determine whether a reduction in medication-related caregiver 

burden is associated with improvements in compassion fatigue and satisfaction. For a larger study to be 

feasible, the AMD must be available at multiple pharmacies across the province so that family caregivers 

can access it through their local pharmacists without having to switch pharmacies. This shifts the focus 

toward addressing the barriers that currently restrict the technology to a single location. These barriers 

may involve pharmacists’ reluctance to adopt new technologies due to added workload or other 

challenges related to technology acceptance among caregivers, who may prefer traditional tools. All these 

issues should be explored in future studies to increase access to the technology so that larger studies can 

be conducted to assess its impact on caregiver burden-related to medication management, compassion 

fatigue, and compassion satisfaction. Moreover, once the medication management toolkit is developed, 

further research will be needed to evaluate its usability among family caregivers and to evaluate its impact 

and determine whether it reduces caregiver burden-related to medication management 
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Appendix A: ProQoL and FCMAHS 

The Professional Quality of Life Scale 

ProQOL - Version 5  

Helping others as a caregiver and the compassion you experience towards those you help impacts you in 

several ways. The following questions aim to assess these effects and are concerned with your role as a 

caregiver. Select the number on the scale that most accurately reflects how frequently you have 

experienced each statement in the last 30 days. 

1=“Never”   2=“Rarely”    3=“Sometimes”  4=“Often”     5=“Very Often”    

       

1. I am happy. 1 2 3 4 5 

2. I am preoccupied with more than one person I help. 1 2 3 4 5 

3. I get satisfaction from being able to help people. 1 2 3 4 5 

4. I feel connected to others. 1 2 3 4 5 

5. I jump or am startled by unexpected sounds 1 2 3 4 5 

6. I feel invigorated after working with those I help.  1 2 3 4 5 

7. I find it difficult to separate my personal life from my life 

as a helper.  

1 2 3 4 5 

8. I am not as productive at work because I am losing sleep 

over traumatic experiences of a person I help. 

1 2 3 4 5 
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9. I think that I might have been affected by the traumatic 

stress of those I [help].  

1 2 3 4 5 

10. I feel trapped by my job as a helper.  1 2 3 4 5 

11. Because of my helping, I have felt “on edge” about 

various things. 

1 2 3 4 5 

12. I like my work as a helper. 1 2 3 4 5 

13.  I feel depressed because of the traumatic experiences 

of the people I help. 

1 2 3 4 5 

14. I feel as though I am experiencing the trauma of 

someone I have helped. 

1 2 3 4 5 

15. I have beliefs that sustain me. 1 2 3 4 5 

16. I am pleased with how I am able to keep up with helping 

techniques and protocols. 

1 2 3 4 5 

17. I am the person I always wanted to be. 1 2 3 4 5 

18. My work makes me feel satisfied. 1 2 3 4 5 

19. I feel worn out because of my work as a helper. 1 2 3 4 5 

20. I have happy thoughts and feelings about those I help 

and how I could help them. 

1 2 3 4 5 
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21. I feel overwhelmed because my work load seems 

endless. 

1 2 3 4 5 

22. I believe I can make a difference through my work. 1 2 3 4 5 

23. I avoid certain activities or situations because they 

remind me of frightening experiences of the people I help. 

1 2 3 4 5 

24. I am proud of what I can do to help. 1 2 3 4 5 

25. As a result of my helping, I have intrusive, frightening 

thoughts. 

1 2 3 4 5 

26. I feel “bogged down” by the system. 1 2 3 4 5 

27. I have thoughts that I am a “success” as a helper. 1 2 3 4 5 

28. I can’t recall important parts of my work with trauma 

victims. 

1 2 3 4 5 

29. I am a very caring person. 1 2 3 4 5 

30. I am happy that I chose to do this work. 1 2 3 4 5 

 

B. Hudnall Stamm, 2009. Professional Quality of Life: Compassion Satisfaction and Fatigue Version 5 

(ProQOL). www. proqol. org.  
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The Family Caregiver Medication Administration Hassles Scale 

As a caregiver, please rate each of the following medication management tasks based on how much of a 

hassle they are for you.  

This scale ranges from 0 = “not a hassle” to 5 = “one of the worst of all hassles” 

Subscale 1: Information Seeking and Information Sharing 

Knowing what to do if an emergency occurs  0 1 2 3 4 5 

Finding clear information about the 

medication 

0 1 2 3 4 5 

Knowing why a medication is being given and if 

it is having the desired effect 

0 1 2 3 4 5 

Being comfortable talking to the doctor about 

medications 

0 1 2 3 4 5 

Having someone available to answer 

questions 

0 1 2 3 4 5 

Getting information within a reasonable time 

frame 

0 1 2 3 4 5 

Feeling comfortable about making medication 

decisions. 

0 1 2 3 4 5 

Knowing what questions to ask the physician. 0 1 2 3 4 5 
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Understanding the directions and information 

I am given. 

0 1 2 3 4 5 

Subscale 2: Scheduling Logistics 

Giving medications on time  0 1 2 3 4 5 

Scheduling multiple medications throughout 

the day 

0 1 2 3 4 5 

Arguing with the care-recipient about when to 

take medications 

 

0 1 2 3 4 5 

Working medication schedules into my daily 

routine 

0 1 2 3 4 5 

Coordinating my medication schedules with 

those of the care-recipient 

0 1 2 3 4 5 

Sharing the responsibility with the care-

recipient for keeping medication schedules 

0 1 2 3 4 5 

Remembering to give medications according 

to schedule 

0 1 2 3 4 5 

Subscale 3: Safety Issues 
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Admitting to the physician or others that I 

made a mistake 

0 1 2 3 4 5 

Knowing when to hold, increase, decrease a 

dose or discontinue the medication 

0 1 2 3 4 5 

Understanding when medications can be 

crushed, mixed, dissolved, etc. 

0 1 2 3 4 5 

Recognizing adverse (bad) side effects 0 1 2 3 4 5 

Knowing how to give medication safely 0 1 2 3 4 5 

Subscale 4: Polypharmacy 

Keeping medication prescriptions filled 0 1 2 3 4 5 

Planning ahead to keep prescriptions filled 

over weekends and holidays 

0 1 2 3 4 5 

Managing medication prescriptions written by 

multiple physicians 

0 1 2 3 4 5 

Travis SS, Bernard MA, McAuley WJ, Thornton M, Kole T. Development of the family Caregiver Medication 

Administration Hassles scale. The Gerontologist. 2003;43(3):360–8. doi:10.1093/geront/43.3.360   
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Appendix B: Semi-Structured Interview Guide for Study 1 

Automated Medication Dispensing Technology, Caregiver Burnout and Compassion Fatigue: A Pilot 

pre-post Mixed Methods Study 

Qualitative Interview Questions for Caregiver 

Pre-Intervention 

1. What is your relationship with your care-recipient and how long have you known them for?  

• Prompts: type of relationship (spouse, child, grandchild, etc); nature of relationship 

(burden/positive feedback), length of relationship; how did the relationship for caregiving 

begin  

2. Can you tell us a bit about your role as a caregiver and what your tasks tend to be on a weekly 

basis? 

• Prompts: driving to appointments, attending physician appointments, other non-

medication related activities   

3. Could you describe how involved you are with your care recipient’s medication management?  

• Prompts: ordering medication refills, picking up, organizing, reminders, making sure meds 

are being taken, use of medication organizers, splitting tablets, etc  

 

4. What challenges do you face as a caregiver?  

• Prompts: challenges with picking up meds, changing doses, administration of meds, etc  

 

5. What strategies, devices or tools do you use to currently manage your loved ones medications? 

What are some of the benefits or challenges with using them? 

6. How do you organize your care recipients' medications?  
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• Use of any reminders (calendar, checklist, notes, alarms, etc)  

• Frequency of organization: day by day or long-term 

 

7. Have you made any mistakes when managing medications for your care recipient?  

• Describe what happened 

• How did you feel about it 

• What did you change 

• What could have prevented it 

8. How satisfied do you feel about your role as a caregiver and the extent to which you are fulfilling 

your duties? 

• Prompts: fatigue with med management tasks, irritability, their own life challenges 

Post Intervention 

1. Describe your experience with using automated dispensing technology.  

• Prompts: Was it difficult/easy to use? Was it difficult/easy to learn? 

• What features of automated dispensing technology did you find most/least useful? 

• Would you recommend this device to others? Why or why not? 

 

2. Think back to before you were using the automated medication dispenser...How has  the 

automated dispensing technology impacted your tasks related to managing medications?   

• Prompts – what aspects of managing medications have helped?  

• What aspects of managing medications are worse? 

• What strategies/devices/tools have been impacted using this technology? 



   
 

150 
 

 

3. How satisfied do you feel as a caregiver after having implemented automated dispensing 

technology? 

• Prompts: fatigue with med management tasks, irritability, their own life challenges  

 

4. How would you describe your relationship with your care-recipient after integrating the 

automated dispensing technology? 

• Prompts: change nature of relationship (burden/positive feedback) 
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Appendix C: Semi-Structured Interview Guide for Study 2 

Development of a Medication Management Toolkit for Care Partners of Older Adults 

Semi-Structured Interview/Focus Group Discussion Guide 

Background Information 

1. Relationship between the caregiver and the care recipient 

o How are you related to the person you care for, and how long have you known them? 

▪ Prompts (type and nature of relationship with the care-recipient, how they became 

caregivers, the length and starting point of their caregiving experience, etc.) 

Tasks 

2. Medication Management Tasks and other caregiver-related tasks 

o What are some of the non-medication-related tasks and responsibilities you handle? 

▪ Prompts (grocery shopping, cooking meals, household work, laundry, driving to 

medical appointments, etc.) 

o Can you describe your typical tasks when managing medications for your loved one? 

▪ Prompts (ordering medication refills, picking up, organizing, reminders, making sure 

meds are being taken, using medication organizers, splitting tablets, etc.) 
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o What specific challenges do you face in managing these tasks? (participants will be asked 

to list them down) 

▪ Prompts (challenges with scheduling your loved one’s medication into your daily 

routine, remembering to give medication on time, changes to the dosing regime, 

recognizing medication side effects, etc.)  

Tools and Technology 

3. Current Tools and Technology: 

o What tools or technologies do you currently use to help manage medications? 

▪ Prompts (blister packs, pill organizers, electronic devices, smart devices, etc.) 

o How effective are these tools in helping you manage medications? 

▪ Prompts (advantages and disadvantages) 

o Are there any tools or technologies you wish you had to assist with medication 

management? 

▪ Prompts (toolkit for caregivers, etc.) 

Toolkit Development 

o How could a toolkit be designed to address your medication management challenges? 

▪ Prompts (a guide offers strategies for handling challenging scenarios (such as 

aggressive behaviors from care recipients, forgetfulness and confusion, difficulty 

following instructions, etc.), a resource for recognizing side effects and responding 
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to medical emergencies, and a step-by-step guide for managing urgent medical 

situations, etc.) 

o Based on your experiences, what potential solutions could help overcome the challenges 

encountered?   

▪ Prompts (a medication schedule template, like a daily planner, educational 

materials from healthcare professionals, general guide with strategies to overcome 

challenging situations, such as dealing with uncooperative care recipients or care 

recipients having difficulty swallowing, a guide that helps in recognizing side effects 

and medical emergencies, a guide with steps to be taken in cases of medical 

emergencies, etc.) 

o Based on the challenges identified and the solutions suggested, what do you think would 

be essential to include in the medication management toolkit? 

▪ Prompts (scheduling logistics domain, administration procedures domain, safety 

issues domain, etc.) 

o How do you think these solutions could improve your medication management 

experience? 

o Prompts (enhance confidence level, provide guidance to navigate difficult 

scenarios related to medication, improve your ability to respond effectively 

in emergencies, etc.) 

o What format would be most helpful for you in a toolkit? 
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▪ Prompts (printed guide, app, website, etc.) 

Physical Environment 

5. Medication Management Environment: 

o Can you describe the physical space where you manage medications? 

▪ Prompts (own home, retirement home, etc.) 

o What aspects of the physical environment help or hinder your ability to manage 

medications effectively? 

▪ Prompts (designated area for storing medications, space for organizing and 

handling medications, storage conditions, distractions that make managing 

medications difficult, etc.) 

Organizational Environment 

6. Healthcare System Interaction: 

o How do you interact with healthcare providers regarding medication management? 

▪ Prompts (frequency of communicating with healthcare providers, methods of 

interaction (e.g., phone, email, in-person visits), comfort level of discussing medication 

concerns, keeping track of recommendations and instructions, etc.) 

o What challenges do you face when coordinating with healthcare providers (e.g., doctors, 

pharmacists)? 
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▪ Prompts (experience any difficulties in understanding instructions, issues with getting 

timely responses to your queries, facing problems with prescription errors or 

misunderstandings, managing appointments and follow-ups related to medications? 

o How could healthcare providers better support you in managing medications? 

▪ Prompts (additional information or resources that would be helpful, more frequent check-

ins or reminders from providers, etc.) 

Social Environment 

7. Support System: 

o Who else is involved in helping you manage medications for your loved one? 

▪ Prompts (friends, family, or support groups assist you in medication management, 

etc.) 

o What additional support would be helpful? 

▪ Prompts (educational sources, tools, technologies, etc.) 

 

 

 

 

 

 

 


