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Abstract 
Background: Aging is associated with multimorbidity, polypharmacy, cognitive decline, and functional limitations that 
impair medication management and increase the risk of medication errors and poor adherence. Occupational therapy (OT) 
plays an important role in promoting safe and independent medication use among older adults. 
Objective: To review the role of occupational therapy in enhancing independent medication management and the use of 
self-administered drug delivery devices in the elderly. 
Methods: This narrative review summarizes current evidence on medication management challenges in older adults, 
occupational therapy assessments and interventions, assistive technologies, and emerging drug delivery systems that 
support medication adherence and independence.  
Results: Occupational therapists improve medication management through functional and cognitive assessments, 
individualized interventions, environmental modifications, caregiver education, and integration of medication routines into 
daily life. The use of adaptive devices, smart medication technologies, and advanced drug delivery systems further 
enhances adherence, safety, and independence.  
Conclusion: Occupational therapy is essential for improving medication adherence, reducing medication-related risks, and 
promoting independent living in older adults. Integrating occupational therapy into multidisciplinary geriatric care can 
improve health outcomes and quality of life, although further research is needed to strengthen the evidence base.  
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INTRODUCTION 
Aging has chronological, social and psychological 
dimensions and it is a physiologically inevitable 
process.  Aging can be defined as the time-related 
deterioration of the physiological functions 
necessary for survival and fertility. 1 
The causes of aging can be summarised as follows: 

1. Oxidative damage 2: According to this theory, 
aging is a result of normal metabolism; no mutations 
are required. About 2–3% of the oxygen atoms taken 
up by the mitochondria are reduced insufficiently 
to reactive oxygen species (ROS). These ROS 
include the superoxide ion, the hydroxyl radical, and 
hydrogen peroxide. The reactive oxygen species that 
are generated can oxidize and damage cell 
membranes, proteins, and nucleic acids. Thus, 
contributing to aging. 
 

2. General wear-and-tear and genetic instability3 
As one gets older, minute traumas to the body build 
up. Point mutations increase in number, and the 
efficiencies of the enzymes encoded by our genes 
decrease. Moreover, if a mutation occurs in a part of 

the protein synthetic apparatus, the cell would make 
a large percentage of faulty proteins. Moreover, 
genetic defects in DNA repair mechanisms can 
produce premature aging syndromes in humans 4 

 

3. Telomere shortening 
Telomeres are repeated DNA sequences at the ends 
of chromosomes. Most mammalian somatic tissues 
lack telomerase, so it has been proposed that 
telomere shortening could be a “clock” that 
eventually prohibits the cells from dividing any 
more. When human fibroblasts are cultured, they 
can divide only a certain number of times, and their 
telomeres shorten. If these cells are made to express 
telomerase, they can continue dividing. 5,6 This 
indicates  a role of telomere in aging. 
 

4. Genetic controlled aging mechanism   
Several genes have been shown to affect aging. In 
humans, Hutchinson-Gilford progeria syndrome 
causes children to age rapidly and to die (usually of 
heart failure) as early as 12 years,  7 so genetically 
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controlled mechanisms can lead to aging and early 
death. 
 

5. Epigenetic alterations : they are changes in gene 
expression patterns that are not caused by changes 
in the DNA sequence itself. They are alterations in 
genomic regulation not directly encoded by DNA, 
i.e., alterations that do not change the DNA sequence 
but instead control gene operations. These changes 
can contribute to the development of age-associated 
diseases. 8 
 

6. Loss of proteostasis: Proteostasis denotes protein 
homeostasis, which includes the maintenance of 
stable functional proteins. Its loss refers to the 
gradual breakdown of protein homeostasis or the 
ability of cells to maintain their proper protein 
folding and degradation. Upon aging, proteostasis 
weakens. It results in diseases such as Alzheimer’s 
and Huntington’s diseases. 9 

7. Dysregulated nutrient sensing: The body’s ability 
to sense and respond to changes in nutrient 
availability becomes impaired with age, which can 
lead to metabolic dysfunction and an increased risk 
of age-associated diseases such as diabetes. 10 
There are four nutrient sensing pathways and there 
can be a defect in any of these: 

 Insulin and IGF-1 signaling (IIS) 
 Mechanistic target of rapamycin (mTOR) 
 AMP-activated protein kinase (AMPk) 
 Sirtuins 
8. Mitochondrial dysfunction: Mitochondria are the 

powerhouses of the cell and play a critical role in 
energy production. With age, mitochondrial 
function can decline, leading to decreased energy 
production efficiency and more oxidative stress, 
therefore an increased risk of age-related diseases. 11 
 

9. Cellular senescence: Cellular senescence denotes 
cells that have entered a status of arrested growth in 
reaction to cellular damage. Cellular senescence 
leads to a permanent growth arrest that can 
contribute to the aging process. Thus, senescent 
cells lose productiveness and no longer divide; they 
also trigger growth in inflammation, which can 
aggravate aging.11 
 

10. Stem cell exhaustion: Stem cells have a potential to 
maintain the cell population. They have the 
capability to differentiate into various different cell 
types and play a critical role in tissue repair and 
regeneration. With age, the number and function of 
stem cells decline, leading to decreased tissue repair 
and an increased risk in the age-related diseases. 
Thus, its exhaustion leads to a continuous decrease 
in tissue renewal, as well as by compromised tissue 
repair upon injury which ultimately leads to healing 
12,13 
 

11. Altered intercellular communication: The process 
of aging implicates alterations at the level of 
intercellular interaction, including endocrine, 
neuroendocrine, or neuronal communication. 11 
 
Recently, additional mechanisms of aging related to 
lipid metabolism have been implied: 

 Accumulation of sphingolipids: Ceramides, a 
common class of sphingolipids, accumulate in aging 
muscle and reduce its function, impacting the 
functional capacity of older adults.14 

 Dysregulation of cholesterol metabolism: 
Senescent cells accumulate cholesterol in the 
lysosomes to support the senescence-associated 
secretory phenotype (SASP).15 
 
Common physiological features of aging reported 
are as follows: 

1. Decline in immune function: Upon aging, an 
increased risk of infections and certain types of 
cancer is seen because  the immune system becomes 
less effective at fighting off infections and diseases 
16  

2. Hormonal changes: The levels of many hormones 
in the body change upon aging, e.g., the levels of 
growth hormone, testosterone, and oestrogen tend to 
decrease, while levels of cortisol (the stress 
hormone) tend to increase.17 All this negatively 
affects the body and hastens the process of aging. 

3. Changes in body composition: With age, there is a 
tendency to lose muscle mass and gain fat, thereby 
predisposing to an increase in the risk of metabolic 
disorders such as type 2 diabetes and cardiovascular 
disease.18  

4. Decreased cognitive function: Cognitive decline 
has been widely observed upon aging, particularly 
in areas such as memory and processing speed.19 

5. Increased risk of falls and fractures: as already 
mentioned aging is associated with a decline in 
cognitive function, Also with age, bones become 
weaker and balance may decline, increasing the risk 
of falls and fractures.20  
 
EFFECT OF AGING ON VARIOUS BODY 
SYSTEMS: 

 Cardiovascular system: Cardiovascular 
diseases are the most frequent cause of death in 
older adults. This class mainly includes coronary 
artery disease, congestive heart failure, and 
arrhythmia. Vascular stiffing and remodelling are 
known to take place throughout normal aging and 
it’s an important cause of age related cardiovascular 
diseases.21  
Atherosclerosis progresses as cholesterol, fat, and 
other substances in blood form plaques, which cause 
narrowing of the arteries. This decreases the supply 
of oxygen-enriched blood to tissues and organs in 
the body. Atherosclerosis triggers inflammation and 
further vascular changes, thus enhancing risk for 
cardiac and cerebrovascular disorders, peripheral 
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vascular disease, cognitive impairment, and other 
cardiovascular damage.21,22  
Hypertension, the most common chronic disease of 
older adults, is the major promoter of 
atherosclerosis23 

 Cerebrovascular disease (stroke) is another 
common age-related disease. Stroke happens when 
blood stops flowing in an area of the brain as a 
consequence of a disruption of a blood vessel. It is a 
very critical condition because brain cells deprived 
of oxygen die quickly, so it can cause death or 
serious disability.24  

 Cancer is the second leading cause of death in older 
adults, most common contributors are lung, breast, 
prostate, and colorectal cancers. Slow-growing 
tumors are common in this age group. Response to 
cancer treatment is better related to the 
physiological status rather than the age.25 

 Osteoarthritis is a very common chronic disorder 
among older adults , with higher prevalence in 
females as compared to males . It is a frequent cause 
of chronic pain and disability. Obesity is a risk factor 
for osteoarthritis, with increasing rate of severe hip 
and knee arthritis. 26  

 Diabetes rates are on the rise in the aging 
population. Diabetes is a strong risk factor for 
cardiovascular disease in older adults. It is also 
related to peripheral arterial disease and peripheral 
neuropathy.27 

 Osteopenia/Osteoporosis. Osteopenia is normal 
loss of bone density upon aging. Older adults 
frequently suffer from osteoporosis, a harsher 
deterioration of bone density. Osteoporosis is 
associated with an increased rate of bone fractures.28 

 Sarcopenia is a type of muscle atrophy primarily 
caused by the natural aging process ,it is a age-
related gradual loss of muscle mass and strength,. It 
is one of the most important causes of functional 
decline and loss of independence in older adults. 
Being physically inactive and eating an unhealthy 
diet can contribute to the disease.29  

 Chronic obstructive pulmonary disease 
(COPD) is a common age-related disease. It is 
typified by a reduction of airflow into the lungs due 
to the inflammation of airways, thickening of the 
lungs lining, and an overproduction of mucus in the 
air tubes.30 

 Cognitive decline produces mild short-term 
memory loss, difficulty finding words, and slower 
processing, which are all normal features of aging. 
Deviations from normal brain aging may lead to 
dementia, manifesting as memory loss, mood 
changes, confusion, communication difficulties, or 
deprived judgment. Rates of dementia rise with age. 
Alzheimer’s disease is the most common cause of 
dementia, but a number of other disorders can 
trigger it as well.31 
Due to all the physiological and physical changes 
that occur in the elderly, some activities of the 
individuals are restricted. These restrictions can 

cause individuals to feel unhappy and especially 
affect the quality of life in terms of their health. 32,33  
In the old age, the negativity of individual 
characteristics (poor socio‐economic situation, low 
education level, gender, etc.), functional disorder, 
decrease in level of daily living activity, decrease in 
mobility, falling anxiety due to movement and 
vision problems, sleep problems, cognitive changes, 
other conditions and situations cause disability lead 
to decrease in quality of life and social 
participation.34,35So, comes the role of an 
occupational therapist along with health care 
providers. 
  
Occupational therapy and role in geriatric 
population 
The health of the growing older adult population is 
influenced by several factors which includes 
personal factors, health behaviours, individual 
factors such as age-related changes to body systems 
(eg, sensory, muscle, and vestibular), and higher 
risks of chronic health problems and 
hospitalizations. 36-38 Occupational therapy is a 
healthcare profession that aims to enable 
individuals, communities, and populations to 
participate in daily life activities, or occupations. 
Occupational therapy is holistic and considers the 
relationship between daily activities, body functions 
(ie, strength, endurance), environments, habits, 
skills, and values, and the impact those can have on 
health.39 Occupational therapy is a type of 
rehabilitation therapy, Occupational therapy is done 
by specially trained professionals called 
occupational therapists (OTs). 
Some of the roles of occupation therapist in geriatric 
population are as follows:40-48 

 Physical development: Occupational Therapy can 
help with fine and gross motor skills, balance, 
posture, and muscle tone. 

 Maintaining mobility and balance: regular 
physical activity strengthens muscles and improves 
coordination, which can reduce the risk of falls. 
Occupational therapists play a role in designing and 
implementing falls prevention strategies and 
exercise programs specific to the needs of older 
adults. These programs specifically focus on 
improving strength, balance, flexibility, and 
coordination to reduce the risk of falls and promote 
overall physical well-being. 

 Preserving independence: staying physically 
active maintains strength, flexibility, and endurance, 
which are vital for performing everyday tasks. 
Occupational Therapy can help with emotional, 
social, and physical needs. 

 Cognitive development: Occupational Therapy can 
help with focus, problem-solving, and information 
processing. Physical stimulation boosts blood flow 
to the brain and can help slow cognitive decline, 
including in conditions like Alzheimer’s and 
dementia. Occupational therapists work with older 
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adults experiencing cognitive decline or 
impairment, such as dementia or Alzheimer's 
disease. They employ cognitive rehabilitation 
techniques to improve memory, attention, problem-
solving, and decision-making skills. These 
interventions aim to maximize independence and 
functional abilities while maintaining safety and 
quality of life. 

 Social and emotional development: Occupational 
Therapy can help with social skills, communication, 
and self-calming techniques. Group activities  like 
walking clubs or fitness classes can provide social 
interaction and promote social engagements. 

 Preventing chronic disease: exercise helps manage 
and prevent conditions like heart disease, type 2 
diabetes, osteoporosis, and certain cancers 

 Improving mood and mental health: physical 
activity releases endorphins and reduces symptoms 
of depression and anxiety 

 Enhancing sleep quality: exercise can help 
regulate sleep patterns, leading to better rest and 
improved daytime functioning 

 Daily life skills: Occupational Therapy can help 
with basic life skills like bathing, getting dressed, 
and brushing teeth. 

 Improves independence: Occupational Therapy 
can help people regain independence in all areas of 
their lives. 

 Recovering from an illness, accident, or injury: 
Occupational Therapy can help adults regain 
independence and return to work or home life. They 
can help develop new skills for daily tasks, like 
personal care and household chores. They can also 
help make changes to the home or work 
environment to make it safer and easier. 

 Improving quality of life for older adults: 
Occupational Therapy can help older adults 
maintain their independence and enhance their 
quality of life. They can help with problems that 
develop with aging, like difficulty getting out of bed. 
Occupational Therapists can also suggest equipment 
and home adaptations, or new techniques that may 
be helpful. 

 Improving mental health: Occupational Therapy 
can help improve life satisfaction, pain control, and 
overall mental health. 

 Helping with cognitive problems: Occupational 
Therapy can help improve cognitive skills, such as 
memory and attention. They can also provide 
strategies for managing day-to-day tasks. 

 Assessing home safety: Occupational Therapists 
can assess the home for hazards and make 
recommendations to ensure home safety. 

 Telehealth : Occupational Therapists can provide 
remote consultations, therapy sessions, and follow-
ups through telehealth platforms. This can be 
especially beneficial for adults who live in remote 
areas or have mobility challenges. 

 Role in independent medical management: 
Occupational therapists help older adults manage 
their own medicines safely by assessing their daily 
habits, suggesting adaptive tools, and setting up 
clear schedules.   

 Activities of daily living (ADLs) training: 
Occupational therapists assess and address the 
individual's ability to perform essential self-care 
tasks, such as bathing, dressing, grooming, toileting, 
and feeding. With the help of ADL training, 
therapists help older adults regain or maintain their 
independence in these activities, considering a 
decline in their physical, cognitive, and emotional 
capabilities. 

 Instrumental activities of daily living (IADLs) 
support: IADLs encompass more complex tasks 
that are necessary for independent living, such as 
meal preparation, housekeeping, managing 
medications, transportation, and managing finances. 
Occupational therapists assist older adults in 
developing strategies, modifying their environment, 
and using adaptive equipment to facilitate successful 
engagement in IADLs . 

 Fall prevention and safety assessments: Falls are 
a significant concern for older adults. Occupational 
therapists conduct comprehensive assessments of 
the home environment to identify potential hazards 
and make appropriate recommendations for 
modifications. They also provide education on fall 
prevention strategies, balance training exercises, 
and recommend assistive devices to reduce the risk 
of falls. 

 Adaptive equipment and assistive technology: 
Occupational therapists evaluate the need for and 
recommends appropriate adaptive equipment and 
assistive technology to enhance older adults' 
independence. This may include mobility aids like 
walkers or wheelchairs, home modifications, grab 
bars or devices that improve communication and 
safety, such as emergency call systems or 
medication reminders . 

 Energy conservation and activity pacing: Older 
adults may have limited energy levels or chronic 
conditions that affect their stamina. Occupational 
therapists teach energy conservation techniques and 
activity pacing strategies to help individuals 
prioritize tasks, manage fatigue, and optimize their 
ability to engage in meaningful activities throughout 
the day.  

 Caregiver education and support: Occupational 
therapists provide education and support to family 
caregivers, equipping them with the knowledge and 
skills to assist older adults in their care. This 
includes training in safe transfers, proper body 
mechanics, effective communication strategies, and 
stress management techniques. 

 Palliative care and end-of-life support: 
Occupational therapists address the unique needs of 
older adults receiving palliative or end-of-life care. 
They focus on comfort, dignity, and maximizing 
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quality of life during this stage. Therapists may 
provide recommendations for positioning, pain 
management, communication strategies, and 
emotional support for both the individual and their 
family. 

 Tailored health care: Occupational therapists 
collaborate with other members of the healthcare 
team, including physicians, nurses, social workers, 
and physical therapists, to develop comprehensive 
care plans tailored to the specific needs and goals of 
older adults.  
The Occupational Therapist’s Role in 
Medication Management 
 
Medication management refers to the instrumental 
activity of daily living (IADL) of taking medications 
as prescribed.49 Medication management is a 
complex activity with many components, including 
negotiating with the provider for a prescription, 
filling the prescription at the pharmacy, interpreting 
complicated health information, taking the 
medication as prescribed, and maintaining an 
adequate supply of medication for ongoing use.  
 
Medication adherence is often described as a 
percentage indicating the ratio of pills consumed to 
those prescribed. An adherence rate of 100% 
indicates perfect adherence to the drugs prescribed, 
with higher percentages indicating overdosing and 
lower percentages indicating underdosing. 
 
Medication management interprofessional team 
refers to the health care professionals involved in 
supporting medication management and medication 
adherence. Most commonly, the team includes one 
or more prescribers, pharmacy staff, nursing staff, 
and occupational therapy practitioners. In some 
settings, the team includes other professionals as 
well. 
 
Medication Reconciliation: it is the process of 
comparing a patient’s medication orders to all of the 
medications that they have been taking. This is 
important to prevent medication errors, because as 
per previous literature  hospitalized patients are 
subject to at least one medication error per day, 
which stems from an inadequate reconciliation at 
admit, handoff, or transfer.50 
 
Occupational therapy practitioners address the 
performance of the discrete activities required to 
manage one’s medications. When patients 
experience problems performing any aspect of 
medication management, medication adherence 
may be negatively affected.  Occupational therapists 
can contribute effectively to medication 
management by identifying the problems that make 
it difficult for elderly to adhere to medication 
routines and by helping them to integrate medication 
administration into their individualized daily life 

routines. 51-53 Occupational therapy addresses 
decreased ability of an elderly person to engage in 
daily activities, including taking medication as 
prescribed. Occupational therapy’s distinct 
contribution to medication management is the actual 
address of the performance of these management 
activities in the context of the their daily life. 
Occupational therapists role is to analyze, assess, 
and address the performance of discrete activities 
associated with medication management.54   
 
An occupational therapists in collaboration with the 
client and the interprofessional team develops an 
elderly patient-centered, evidence-based plans to 
improve their performance of medication 
management. 
Occupational therapy practitioners implement these 
plans in coordination with the interprofessional care 
teams. Occupational therapy practitioners do not 
alter the advice of prescribers or pharmacists. They 
have an important role in screening, evaluation, and 
intervention.54 
 
A. Screening : 
 
1. Lawton IADL Assessment 55 
The Lawton-Brody Instrumental Activities of Daily 
Living Scale (Lawton IADL) was invented as a 
measurement tool to evaluate the level of functional 
independence in the general elderly population. The 
Lawton IADL is widely used to monitor disease 
progression, evaluate treatment effectiveness and 
plan care services in clinical and community 
settings. It can be used with the older adult 
population in a variety of clinical settings; 
community, clinic, or hospital. 
 
It evaluates 8 IADLs activities; ability to use the 
phone, shopping, food preparation, housekeeping, 
laundry, mode of transportation, medication 
management, and managing finances. 
 
It scores patients on a scale of 0 (dependent/does not 
complete) to 1 (manages independently). However a 
modification comprises scoring from 0 to 8 scale 56 
    
 
2. MedMaIDE 
MedMaIDE stands for the Medication Management 
Instrument for Deficiencies in the Elderly, a 
practical tool used to find out if older adults can 
safely take their own medicines. 
It is an assessment used to determine a patient’s 
competence with their medications. It assesses what 
the patient knows about their medication, if they 
know how to take their medication, and gives a tool 
for patients to use to keep track of their medications.  
The tool also provides a section for the individual’s 
complete medication list. This tool was developed 
by Denise Orwig, PhD, Nicole Brandt, PharmD, and 
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Ann Gruber-Baldini, PhD. A recent article has 
provided good reliability of this tool. 57 
 
 
3. Medi-Cog 58 
The Medi-Cog is a seven-minute tool, which can be 
used by health care providers or the occupational 
therapists to assess cognitive literacy and pillbox 
skills in order to optimize medication safety since 
Occupational therapist can also address safety 
concerns and performance skills that may be altered 
by medication side effects.59 The tool is a 
combination of the Mini-Cog©, a validated 
cognitive screen, and the Medication Transfer 
Screen (MTS), a pillbox skills test. This tool was 
developed by Katherine Anderson, PharmD. It 
assess three item : recall, clock drawing, and a 
medication transfer ability. 
 
4. Morisky Medication Adherence Scale 
(MMAS)-4 60-61 
A quick screen to determine how aware a patient is 
of their medication adherence. The MMAS is a 
generic self-reported, medication-taking behavior 
scale in which the specific health issue (high blood 
pressure, diabetes, elevated cholesterol, HIV, 
contraception, etc.) is inserted for the “health 
concern”. The MMAS consists of four items with a 
scoring scheme of “Yes” = 0 and “No” = 1. The 
items are summed to give a range of scores from 0 
to 4. It allows practitioners to get a deeper 
understanding of a patients perceived understanding 
of their adherence. Another version, the Morisky 
Medication Adherence Scale-8, that asks further 
questions. 
 
5. Medication Record 
Many premade medication logs exist in order to 
better organize a patients medications by medication 
name, dosage, frequency, and any other special 
instructions related to medication. e.g. AARP , 
which many geriatric patients have a membership to, 
has an example of a medication log on their website. 
Can be a good visual reminder for patients with 
cognitive deficit having troubles remembering 
their medication. 
 

6. MedHerent 62 
Medherent, is a remote medication adherence 
platform built specifically for individuals with 
behavioral health conditions or intellectual & 
developmental disabilities to help them achieve 
independence. It can be used as a screening tool by 
the occupational therapist.  
 
B. Evaluation: 
 
Occupational therapists evaluate clients’ ability to 
manage their medications using a combination of 

interview, skilled observation, and assessment of 
selected aspects of performance. While obtaining an 
occupational profile, the occupational therapist 
elicits information about existing medication 
routines and the context of medication 
management.63 Occupational therapists then analyse 
specific aspects of the medication management 
tasks. Performance based assessments may be used 
to identify the components of medication 
management causing dysfunction. 64-66 Skills 
affecting medication management, such as hand 
dexterity, vision, functional cognition, motivation, 
health literacy, and numeracy, may also be directly 
assessed.51,67 
 
C. Intervention 
Occupational Therapy Medication Management 
Intervention Approaches:54 

1. Create, promote  
a. Promote health literacy by facilitating elderly 

patients ability to translate medication-related health 
instructions to performance of specific tasks 

b. Educate elderly patient regarding effects of 
medications that may affect or be affected by 
performance of other daily activities, in 
coordination with the health care team 

c. Educate and empower elderly patients to advocate 
for their needs 

d. Evoke and promote change talk associated with 
effective medication management 
 

2. Establish, restore 
a. Develop strategies to integrate medication 

management activities into existing routines 
b. Remediate impairments to improve elderly patients 

capacity to manage medications 
 

3. Maintain  
a. Maintain independence in medication management 

in elderly patients with degenerative conditions 
through assistive technology and task modifications 

4. Modify  
a. Advocate with prescribers and coordinate with 

pharmacists for medication regimens compatible 
with elderly patients capacity for medication 
management 

b. Train caregivers in strategies and techniques to 
support elderly patients participation in medication 
management 

c. Train elderly patients in the use of assistive devices 
to compensate for cognitive and motor limitations 
affecting medication management 

d. Train elderly patients in techniques to compensate 
for cognitive or motor limitations affecting 
medication management 
 

5. Prevent 
a. Maintain ongoing communication with the health 

care team regarding concerns or performance 
problems associated with medication management 
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b. Adapt home, clinic, and policy environments to 
improve medication management performance and 
prevent medication errors 
 
 
Use of self-administered drug delivery devices in 
elderly patients 
 
With aging the burdens of chronic diseases increases 
and with multimorbidity comes polypharmacy, and 
it is  defined as the concurrent use of 5 or more 
medicines.68 A large European cohort study found 
that 32% of citizens aged 65 years or older were 
taking five or more medicines.69 
 
Polypharmacy has been linked to a range of negative 
outcomes in older people, including drug‐related 
problems, adverse drug events, impact on physical 
and cognitive function, hospitalization and 
mortality.70 Managing medicines poses multiple 
challenges to older patients and those who support 
them. Older patients, for example, have been found 
to face difficulties in filling prescriptions, especially 
after an unplanned hospitalization, in reading and 
under- standing medicines’ instructions, in opening 
containers and retrieving medications, in 
swallowing pills, in taking the right medicines at the 
right time and in detecting and reporting adverse 
reactions.71  
 
Moreover, older patients prescribed many medicines 
are likely to have to manage a complex medicine 
regimen, often with no or limited support. 
According to George and colleagues, regimens are 
complex 
when medicines come in different forms (e.g., pills, 
injections, drops), have different dosing frequencies 
and come with additional instructions that guide 
administration.72 Among the older population, 
patients living with frailty have been found to be 
particularly vulnerable to adverse events associated 
with complex medicine regimens.73 
 
Another important thing to be addressed in elderly is 
medicine self‐management. Bailey and colleagues 
define medicine self‐management as ‘the extent to 
which a patient takes medication as prescribed, 
including not only the correct dose, frequency and 
spacing, but also its continued, safe use over time’. 
74 This requires a range of knowledge, skills and 
behaviours and elderly patients must follow six 
steps to safely and effectively use their medication 
in primary care:  
(1) filling (getting hold of the medicines prescribed 
at the right time),  
(2) understanding, 
(3) organizing,  
(4) taking,  
(5) monitoring   
(6) sustaining.  

 
However, many recent studies have shown elderly 
patients to have a reduced medication self-
management skills.75,76 Managing many medicines 
can be challenging and requires a wide range of 
skills. Each time a new condition is diagnosed, or a 
symptom deteriorates, patients need to adapt the 
way they cope. Living with multiple long‐term 
conditions demands increasing efforts to organize 
and remember multiple medications, to manage 
healthcare appointments, to perform self‐care and 
change lifestyles and routines.77-79 
 
Interventions that can be adapted over time are 
therefore preferable, as they will be able to provide 
support both when people's needs change (e.g., loss 
of dexterity or vision) and when new challenges or 
opportunities arise in the healthcare system (e.g., 
medical practices accepting only medicine orders 
online).80  
 
The impact of polypharmacy on older adults’ lives 
consists of three main aspects.  

 Practical burden:81 The physical and logistical 
challenges of managing multiple medications, 
including opening child-resistant containers, 
interpreting complex dosing schedules, 
administering different formulations such as 
injections, inhalers, and eye drops, and managing 
refills along with the costs. 

 Psychological burden:82 The emotional distress, 
anxiety, and sense of dependence associated with 
taking multiple daily medications, often serves as a 
constant reminder of illness and functional decline. 

 Social burden:82The impact on social activities, 
travel, and daily routines since medication schedules 
must be accommodated, and the social labelling 
sometimes associated with visible medication use. 
  
The clinical problems of polypharmacy extend far 
beyond the obvious risks of adverse drug events. 
They  can be summarised as follows.  

1. Adverse drug events and drug–drug interactions:83  
2. Falls and fractures: Polypharmacy is strongly 

associated with an increased risk of falls in older 
adults, particularly that involving psychotropic 
medications.84,85 

3. Cognitive impairment: There is growing evidence 
which links medication burden to cognitive 
decline.86 

4. Frailty and functional decline: Polypharmacy and 
frailty frequently coexist, with evidence suggesting 
that medication burden may contribute to the 
development of frailty over time.87  

5. Hospitalization and mortality: The cumulative 
effects of polypharmacy contribute to increased 
healthcare utilization and poorer survival outcomes 
in older adults.88 
 
Easy tools for drug administration in elderly tools 
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a. Prescriber’s Tools 
1. Lists and Indexes 

The most known are those based on lists of 
medications that should not be used (or that should 
be initiated) in older individuals, such as the Beers89 
or the Screening Tool to Alert to Right Treatment 
(START)/Screening Tool of Older Persons’ 
Prescriptions (STOPP) criteria.90 The medication 
appropriateness index (MAI) is often used during 
the medication review process.91 The Fit fOR The 
Aged (FORTA) list has classified all the medications 
used to treat chronic diseases in older adults. 92 Apart 
from these many other lists exists but they are most 
popular. 
 

2. Medication Review in Team 93 
Although physicians have the main role and 
responsibility in prescribing medicines, 
optimization of drug use in older adults needs 
support from other healthcare professionals, 
especially for chronic therapies. The medication 
review process can be split into different steps, and 
trained nurses and clinical pharmacists may be 
active in some of these, with well-defined roles 

3. Electronic Tools Supporting Appropriate 
Prescription 

4. Web Resources on Adverse Reaction Prevention 
 

b. Patient’s Tools 
1. Digital Tools for the Patient 

Many new mobile applications focus on monitoring 
body parameters using microsensors (e.g., physical 
activity, blood pressure, vocal markers).  

2. Dose-Dispensing Tools 
Poor medication adherence is a common issue for 
older individuals. Sometimes, especially in older 
adults, unintentional non-adherence occurs because 
of physical, mental, or psychological barriers 
leading to the inability to manage their treatment.94 

The purpose of dosing aids is thus to assist patients 
in taking their medications and improve their 
adherence to medication.95  

Dosettes or pillboxes are storage devices for oral 
medications that also serve as a tool to remind 
patients to take their medications at the right time 96 

Smart pill dispensers have been developed to help 
manage complex pharmacotherapies, such as 
pillboxes with visual and sound alarms that will alert 
the user to take the medication at the time it must be 
taken, or other sending email or notifications if a 
dose is skipped or taken at the wrong time.97 e.g 
Fookkun® is a pill dispenser in which single doses 
of several medications intended to be taken 
simultaneously are sealed in single film bags rolled 
onto a medication rotating drum. The system makes 
musical alert sounds when it is time for the patient 
to take the medications. 98 

 
3. PILL POPPER 

Patients can use this tool to increase independence 
with getting pills out of a bubble pack. Some 
patients that may benefit from this include: patients 
with decreased hand strength patients with 
decreased fine motor strength patients at risk for 
developing a repetitive strain injury 
 

4. Med Box  
It comes in a variety of styles to support patient’s 
needs. It is beneficial for keeping drugs organized 
and acts as a visual reminder if medication was taken. 
 

5. Ez-Grip Opener 
It enlarges the surface to downgrade opening 
medications. It functions as a magnifying glass as 
well to ensure that patients can read their 
prescription labels correctly. 
 

6. Modified Lids 
An adaptation that can be made by the pharmacy for 
patients who have a decreased hand strength, 
tremors, fine motor coordination, or other 
neurological dysfunction. 
 
Advanced Drug Delivery Systems in geriatric 
patients 
The unique physiological, functional, and cognitive 
challenges faced by older adults have led to the 
development of innovative drug delivery systems 
designed to improve medication adherence, safety, 
and therapeutic outcomes. These systems aim to 
reduce dosing frequency, simplify administration, 
bypass barriers to oral delivery, and enable 
personalized therapeutic approaches. 99 

 
1. Modified Oral Formulations 

They are particularly useful for patients who 
experience swallowing difficulties such as those 
suffering from Alzheimer’s or Parkinson’s 
disease.100 
 

2. Transdermal Delivery Systems 
Transdermal delivery systems offer several 
advantages for geriatric patients, including 
bypassing gastrointestinal absorption issues, 
avoiding first-pass metabolism, providing sustained 
drug release over extended periods, and eliminating 
the need for swallowing or injection.101  
 

3. Long-Acting Injectable Formulations 
Long-acting injectable (LAI) formulations provide 
sustained drug release over weeks or months, 
dramatically reducing dosing frequency. Chronic 
conditions requiring long- term treatment (e.g., 
antipsychotic therapy in older adults with 
schizophrenia or bipolar disorder) require these 
systems. 
 

4. implantable and Depot Systems 
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Implantable devices offer extended drug release 
over months to years, making them attractive for 
chronic age-related conditions. These systems 
frequently employ biodegradable polymers, 
hydrogel matrices, osmotic pumps, or bioresponsive 
biomaterials engineered to achieve sustained and 
predictable release kinetics. Choe et al. (2025) 
further reviewed advanced delivery systems for 
AMD, including 
hydrogels, nanocarriers, biologically derived 
vesicles, microneedles, ultrasound-mediated 
systems, magnetically guided systems, and 3D 
bioprinted implants.102 These technologies 
aim to reduce injection frequency and improve 
therapeutic outcomes. 
 

5. Nanotechnology-Based Delivery 
Nanotechnology-based drug delivery systems 
(NDDS) offer precise targeting, controlled release, 
and enhanced bioavailability—advantages 
particularly relevant for aging related diseases. In 
neurodegenerative disorders, Gao et al. (2025) 
reviewed nanoparticle systems capable of crossing 
the blood–brain barrier (BBB), including polymeric 
nanoparticles, inorganic nanomaterials, liposomes, 
and biomimetic carriers.103 
 

6. Smart Drug Delivery and Digital Health Integration 
Closed-loop drug delivery constitutes one of the 
most advanced forms of this approach. In such 
systems, real-time physiological feedback (e.g., 
glucose levels, cardiovascular parameters, or neural 
activity) is integrated with automated dosing 
algorithms capable of adjusting therapy with 
minimal clinician intervention. While closed-loop 
insulin delivery systems are the most clinically 
established example, parallel concepts are being 
actively explored for a range of other conditions, 
including neurological disorders (e.g., epilepsy and 
Parkinson’s disease), pain management, and 
cardiovascular disease.104 
Furthermore, most AI-driven medication 
optimization models have been trained using 
datasets that underrepresent frail older adults with 

multimorbidity, potentially limiting external validity 
and increasing risk of biased recommendations.105 
Another smart delivery approach is represented by 
the memory incorporating Internet of Things (IoT) 
technology. Fujita et al. (2026) compared 
medication management behaviors in healthy older 
adults and Alzheimer’s disease patients using IoT 
devices.106 Operational errors occurred in both 
groups. Among common success factors were 
comprehension of spoken language and prospective 
memory, while disorientation and attention deficits 
specifically affected the AD group. 
 

7. Personalized Medicine and AI 
The development of personalized and precision 
medicine strategies has been motivated by the 
considerable interindividual variability in drug 
response observed in older adults. The aim of these 
approaches is to move beyond traditional “one-size-
fits-all” prescribing toward individualized therapy 
that optimizes efficacy while minimizing toxicity 
and adverse drug reactions. 107,108 
 
CONCLUSION 
Occupational therapy plays a vital role in promoting 
safe, effecftive and independent medication 
management among older adults by addressing 
functional, cognitive, and environmental barriers in 
the elderly. Through individualized assessment, 
training, and the use of adaptive strategies, 
occupational therapists enhance medication 
adherence and support the effective use of self-
administered drug delivery devices. Although 
technological advances have improved medication 
self-management, their success depends on 
appropriate patient education and functional 
support. Further high-quality research is needed to 
strengthen the evidence base and optimize 
occupational therapy interventions in this area. 
Integrating occupational therapy into 
multidisciplinary geriatric care has the potential to 
improve health outcomes, maintain independence, 
and enhance the quality of life of elderly patients. 
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