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Abstract 

Optimizing pharmacotherapy for geriatric patients in the ambulatory care setting is paramount. Geriatric patients’ 

multi-morbidity, poly-pharmacy, and medication exposure increase the risk of adverse drug events and other 

medication-related problems. Optimized pharmacotherapy in geriatric patients can improve compliance, minimize 

adverse drug reactions, etc. Clinical pharmacists, nurses and technician are critical in optimizing pharmacotherapy 

in the ambulatory care setting. They review a geriatric patient’s medication comprehensively. Still, they also 

educate the patients on the medications and work with other healthcare providers to design a treatment plan as per 

the requirements of a patient. Overall, the barriers to optimized pharmacotherapy for geriatric patients in 

ambulatory settings consist of the lack of access to healthcare services, communication between healthcare 

providers, and the absence of geriatrics-specific education for pharmacists. To address these challenges, future 

directions could encompass the creation of pharmacist-led programs in workplace settings, integration with home-

based pharmacists in primary care teams, and the use of technology in electric health records (EHRs) and data 

management to decrease medication errors and enhance adherence among geriatric adults. Optimizing 

pharmacotherapy for geriatrics is vital for improving overall health outcomes and reducing healthcare costs, with 

clinical pharmacists, nurses and technician being at the forefront of these efforts. 

Keywords: Geriatric patients, Ambulatory care, Pharmacist, Nurses, Technician, Optimal pharmacotherapy 

1.1. Drug Information Services: Disease Management: Medication history and reconciliation MTM 

Collaborative Drug Therapy Management (CDTM): 

2. Introduction 

With an increase in the world’s population, the number of aged people is also increasing. Thus, healthcare systems 

worldwide will encounter the challenge of managing chronic diseases and multiple medications in elderly 

individuals (1, 2). Owing to such challenges there is a need for optimization of care provided to older adults and 

to increase the formation of effective inter-professional healthcare teams (3). Medicines management 

encompasses the entire process of selecting, acquiring, delivering, prescribing, administering, and reviewing 
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medications to achieve desired patient outcomes (4). To enhance medicine management, it is essential to prioritize 

patient-centered care through effective collaboration among healthcare professionals and the active involvement 

of patients in decisions regarding the medications (5). Pharmacists and pharmacy technicians play crucial roles in 

patient care, particularly within a collaborative healthcare framework. One of the fundamental components in the 

care of geriatric patients is the prescription of medicines(6). There has been evidences suggesting that the use of 

medicine in the above-mentioned population is inappropriate (7, 8). This may be a result of many factors such as 

complexities of prescribing and patient and health system factors. The pharmacokinetic parameters are also altered 

in geriatric patients. This perhaps can lead to unwanted deleterious effects which include Adverse Drug Events 

(ADEs), an increase in the utilization of healthcare services and cost (9). 

The increased complexity of caring for elderly individuals has led to a heightened need for primary care services. 

This coupled with challenges in recruiting and retaining staff in the primary care workforce, especially general 

practitioners (GPs) and practice nurses, has placed significant strain on general practice(10). Pharmacists have 

higher knowledge and expertise about medicines they have been increasingly participating in primary care 

delivery models such as patient-centred medical homes (11). These models emphasize team-based care that is 

patient-centered, comprehensive, coordinated, and easily accessible, with a strong emphasis on ensuring quality 

and safety. Various methods for improving medication use in older individuals have been identified and assessed. 

These include educational methods, medication assessments, computerized decision support systems, 

collaborative team efforts, geriatric evaluation and management teams, and the involvement of pharmacists (12). 

Pharmacists have taken leading roles or actively participated in many of these strategies. Pharmacists have the 

flexibility to engage with practices in various capacities, such as integrating a clinical pharmacist into their practice 

or establishing a cooperative partnership with a local retail pharmacist (13). Additionally, clinical pharmacists can 

provide valuable support to practice. They frequently take on roles in disease management, particularly for chronic 

conditions commonly treated with medications (14, 15). Examples include addressing cardiovascular disease risk 

factor, hypertension, dyslipidemia, diabetes, heart failure, chronic obstructive pulmonary diseases (COPD), and 

insomnia. Pharmacists play a role in chronic disease management by measuring the impact on medication 

adherence, disease control using clinical end-points, health service utilization (eg. Hospital admission, Emergency 

department visits, etc.), and health care related costs (16). Additionally, several methods for improving medication 

use in older individuals have been identified and assessed. These methods encompass educational strategies, 

medication assessments, computerized decision support systems, collaborative team efforts, geriatric evaluation 

and management teams, and interventions led by pharmacists (17, 18). Pharmacists have taken leading roles or 

actively participated in many of these strategies. 

Older adults, often burdened with multiple chronic conditions and polypharmacy, are the prime candidates for 

pharmacist intervention. Polypharmacy involving concurrent use of multiple medications poses significant risks 

including potentially inappropriate medications (PIMs), anticholinergic burden, and drug-drug interactions (19, 

20). Studies globally highlight the prevalence of polypharmacy and inappropriate prescribing among the elderly 

leading to adverse outcomes such as hospitalization, increased healthcare utilization, and patient harm like falls 

and fractures (21). These findings underscore the urgent need for pharmacist-led intervention to optimize 

medication use in this vulnerable population. This may in turn benefit both the patients as well as healthcare 

systems. Patient-centered medical home or ambulatory care is how medical services are provided in an outpatient 

setting. The present article focuses on the involvement and importance of a clinical pharmacist in the care and 

safety of geriatric patients in ambulatory settings. 

2.1.  Significance of optimized pharmacotherapy in geriatrics 

The most common medical intervention performed is prescribing medicines (22). Thus, to practice effective and 

safe medicine, pharmacotherapy needs to go beyond prescribing (23). It requires the inclusion of drug 

development and manufacturing, proper testing in clinical trials, rational and safe prescribing, reliable and safe 

administration and use including drug effectiveness/efficacy monitoring and age-appropriate patient outcome 

evaluation. Treating older individuals with pharmacotherapy presents complexities compared to younger adults 

due to age-induced altercations in both pharmacokinetics and pharmacodynamics, alongside the complex nature 

of medical conditions compounded by declining physiological function (24). The utilization of multiple 

medications, while offering substantial therapeutic advantages, concurrently heightens the potential for adverse 
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drug reactions (25). The optimization of drug therapy among the elderly poses a formidable challenge to clinicians, 

primarily due to scarcity or limited applicability of clinical data pertinent to this demographic, compounded by 

the absence of age-tailored protocol and contentious issues surrounding the assessment of benefits vs risks (26). 

2.2. Purpose and scope: 

This review aims to investigate how clinical pharmacists contribute to improving drug therapy for elderly patients 

in outpatient care. It will examine the unique requirements and difficulties geriatric patients encounter with their 

medications. The article will discuss the interventions and methods clinical pharmacists use to improve the safety 

and effectiveness of medications in this group. Additionally, it will explore how pharmacist-led initiatives 

influence patient results, healthcare usage, and cost-effectiveness. 

This review will concentrate on the distinct healthcare requirements of elderly patients receiving outpatient care, 

particularly focusing on how clinical pharmacists optimize drug therapy. It will analyze the medication 

management challenges faced by this demographic, including issues like polypharmacy, age-related physiological 

changes, and the presence of multiple medical conditions. The review will delve into the various interventions 

and services offered by clinical pharmacists, such as medication reconciliation, medication therapy management, 

and educating patients. Furthermore, it will explore the effects of pharmacist-led initiatives on medication 

adherence, adverse drug events, and the overall quality of life among elderly patients. The overarching goal of 

this review is to underscore the significance of clinical pharmacists in enhancing medication outcomes and the 

standard of care for elderly patients in ambulatory care environments. 

3. Demographic trends and healthcare implications: 

The geriatric population comprises individuals with age 65 and older (27). This specific population faces a 

multitude of chronic diseases which reflects the complex association between the aging process and underlying 

physiological changes (28). A study by Jaspinder Kaur et al. stated that hypertension (HTN) is accounted as the 

most common statistically significant cause for non-communicable diseases which led to morbidity in the geriatric 

population(29). It affects approximately 60.84% of geriatric individuals and presents a significant cardiovascular 

risk which is exacerbated by age-related vascular altercations(29). Furthermore, aging leads to changes such as 

being overweight and obese, increased sedentary lifestyle, increased food intake, or reduced food metabolism 

which increase the chances of the elderly being more prone to developing HTN (30). Thus, there is a need for 

diligent monitoring and management to mitigate potential complications such as stroke and heart attack (31). 

Following HTN, the second most common cause of health issues among elderly individuals due to chronic non-

communicable disease is musculoskeletal disorders (32). This accounts for approximately 37.69% of cases and it 

was found that its prevalence is higher in elderly women (41.18%) than in elderly men (35.09%). Such disorders 

can lead to various disabilities such as improper biomechanics, reduced mobility, and a decline in skeletal and 

muscular conditioning (33). These factors perhaps contribute to a decrease in functional capacity as well as the 

ability to adapt to physiological, physical, and psychosocial stressors. 

The third-most common cause of chronic non-communicable disease morbidity as per the study by Jaspinder Kaur 

et. al. was anemia (35.18%)(34). Again, its prevalence was higher in women (47.06%) as compared to men 

(26.32%). This gender-specific prevalence is contradicted in other studies. Aging-related anemia arises from a 

drop in the bone-marrow-to-fat cell ratio as well as a decrease in the marrow’s erythropoietin stimulation response. 

Thus, it is incorrect to assume that this kind of anemia is brought on by dietary deficits or is a normal aspect of 

aging. Dyslipidemia, more specifically hyperlipidemia (34.18%) was the fourth most common cause for the same. 

Jaspinder Kaur et al. found that its prevalence was higher in men (35.09%) than women (32.95%). However, in 

contrast to this, another study by Yamwong et. al noticed significantly higher BMI, TC, and LDL levels in women 

than in men (34). 

The fifth common causes prevalent in the geriatric population is insomnia (32.17%), where such sleep 

disturbances may a result secondary to or co-morbid with medical and psychiatric illness (35). Other causes that 

cause lowered Quality of Life (QOL) in geriatric patients include obesity, hyperglycemia, hyperuricemia, 

depression, and dementia (36). In later stage of life, overweight or obese people frequently develop a range of 

chronic diseases and disabilities such as diabetes, heart disease, high blood pressure, metabolic syndrome, 
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difficulty with everyday tasks, and lower self-reported QOL rating (37). As a result, the burden of disease increases 

with age. Figure 1. Shows the prevalence of chronic diseases in the elderly population. 

 

Figure 1: Prevalence of chronic diseases in geriatric population (Actual percentage, relative percentage) 

The aging population has special consequences for healthcare that call for specialized methods to meet the 

complex requirements of elderly people(38). As people age, they frequently face an increased frequency of chronic 

illnesses, functional impairments, and complicated medical presentations, which calls for all-encompassing and 

coordinated care (39). Elderly individuals frequently exhibit several comorbidities, necessitating interdisciplinary 

cooperation between medical professionals to maximize treatment and reduce the risk of negative consequences 

(40). Furthermore, age-related physiological changes emphasize the need for individualized treatment planning 

and close monitoring to guarantee therapeutic efficacy and reduce adverse medication reactions (41). These 

changes include diminished organ function and changed drug metabolism. Furthermore, social isolation, caregiver 

stress, and cognitive impairment are among the social and cognitive obstacles that older patients commonly face 

(42). These issues can have a substantial impact on the experiences and results of their treatment. In this situation, 

ambulatory care is essential for addressing the various healthcare requirements of elderly people since it offers 

easily accessible, patient-focused services that support early diagnosis of health problems, preventive 

interventions, and continuity of care (43). 

3.1.  Specific needs of geriatric populations: 

Physiological changes brought on by aging may affect one's general health and quality of life (44). Elderly people 

frequently have complex care demands that call for an all-encompassing and individualized strategy. It is essential 

to comprehend the unique healthcare requirements of senior citizens to deliver efficient and considerate treatment 

(45). The purpose of this study is to examine the special healthcare requirements of older adults and to suggest 

methods for addressing those needs.  

Preventive Care: Keeping older persons healthy and happy depends on preventative care (46). Immunizations are 

essential for preventing infectious diseases. Examples of these are pneumococcal and influenza vaccinations for 

early detection and treatment, routine health screenings are essential for diseases including cancer, diabetes, and 

hypertension (47). Exercise regimens and home safety evaluations are two examples of fall prevention tactics that 

assist minimize the risk of falls and related injuries common in older adults (48). 

Mental health support: Depression and anxiety are prevalent mental health issues among the elderly population, 

raising serious concerns (49). Regular screening for these disorders should be done by healthcare professionals, 
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who should also offer suitable therapies such as medication management and counseling. Promoting general well-

being and quality of life in older individuals requires addressing mental health issues (50). Participating in 

worthwhile hobbies and receiving social support can also help to preserve mental health. 

Social Determinants of Health: Several social factors, such as housing, social support, and healthcare access, have 

a big influence on older individuals' health outcomes (51, 52). When a patient needs support services or 

community resources, healthcare providers should evaluate these criteria and make the necessary connections (53, 

54). Assuring older patients’ well-being also requires including family members and caregivers in the caregiving 

process (55). Improving senior populations' health and quality of life can be achieved through addressing 

socioeconomic determinants of health (51). 

4. Pharmacists, nurses and technician role and intervention in ambulatory care settings: 

Geriatric ambulatory care facilities provide a variety of outpatient services to meet the healthcare needs of senior 

citizens while promoting their overall health and well-being (56). These environments include community health 

centers, outpatient clinics, and specialty geriatric clinics (57). Healthcare professionals concentrate on managing 

chronic diseases, addressing age-related health conditions, and providing preventative treatment in these settings 

(58). In-depth geriatric evaluations are frequently carried out to examine the physical, cognitive, and functional 

condition of older adults (59). This enables the creation of individualized care plans. In ambulatory care for the 

elderly, pharmacists are essential because they offer medication management services such as patient education, 

pharmaceutical treatment management, and drug reconciliation (60). Furthermore, to address the complicated 

healthcare needs of elderly patients, interdisciplinary teams made up of doctors, nurses, social workers, and other 

healthcare professionals work together (61). Ambulatory care pharmacists can work in diverse settings, they apply 

similar skill sets across various practices (62). The roles of pharmacists, nurses and technician in ambulatory care 

settings include the following (63): 

• Medication history and reconciliation 

• Medication therapy management 

• Drug information services 

• Disease management 

• Administration 

• Preventive care/ wellness screening 

• Direct patient care 

• Coordination of care 

• Patient adherence 

• Patient educations 

 

Figure 2: Role of pharmacist in ambulatory care. 
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4.1. Medication history and reconciliation  

Nurses should have a complete medication history—a list of all the medications a patient is currently taking before 

beginning to manage a new patient (64). Both prescription and over-the-counter drugs, as well as dietary 

supplements and herbal products, should be included in a patient's medication history (65). It's possible to add 

injectable medications and vaccines to the list. It's critical to record the patient's drug regimen, including the 

method, frequency, and timing of administration (66). Furthermore, it is important to document any drug allergies 

and adverse drug responses (67). 

Medication reconciliation, which entails comparing a patient's current prescription regimen with their medical 

record to discover anomalies and guarantee correct medication lists, is one of the key responsibilities of 

pharmacists in ambulatory care (68). To minimize the possibility of prescription errors and adverse drug events, 

pharmacists work in conjunction with other healthcare professionals to settle disagreements and update 

medication lists (69). 

The process of medication reconciliation may begin after the information regarding history has been acquired and 

documented (70). According to the Joint Commission, medical reconciliation is defined as: 

“The process of comparing a patient's medication orders to all of the medications that the patient has been taking. 

This reconciliation is done to avoid medication errors such as omissions, duplications, dosing errors, or drug 

interactions. It should be done at every transition of care in which new medications are ordered or existing orders 

are rewritten. Transitions in care include changes in setting, service, practitioner, or level of care.” (71) 

A pharmacist searches the patient's medicine list for disparities as part of medication reconciliation (72). 

Throughout this task, the pharmacist could discover a few potential mistakes: Inappropriate or redundant 

medication therapy, interactions between drugs and diseases, drug-drug interactions, or inaccurate dosages (73). 

Pharmacists can assist in resolving these and other mistakes that might have gone overlooked by requesting and 

carefully reviewing a complete drug history (74). 

4.2.  Medication Therapy Management: 

Medication therapy management (MTM) is a range of activities aimed at helping patients manage their 

prescriptions and improving their health outcomes (75). This procedure involves technician, pharmacists and other 

healthcare providers like nurses who provide patient care (76). Many patients may qualify for MTM; yet, the 

patients who gain the most from MTM services are those who are elderly, those who take several drugs, and those 

who have complicated or multiple illness states (77). Pharmacists can assist these patients who may find it more 

challenging to manage their pharmaceutical regimens (78).   

MTM services in ambulatory care are patient-specific and generally provided as one-on-one patient meetings 

through appointments (79). A patient’s doctor or healthcare professional may recommend them to an ambulatory 

pharmacist (63). The services provided for the same may either be face-to-face or over a phone call. However, the 

former method is preferred by pharmacists as it allows them to visually assess the patient for probable health 

issues (80). MTM appointment usually consists of three major processes: reviewing pharmaceutical therapy, 

creating an action plan, and making referrals to other medical professionals (81). 

a) Medication therapy review:  

To find any issues relating to medicine, pharmacists examine patient data and prescription regimens a thorough 

medication history will enable the pharmacist to determine whether the patient's issues or side effects are related 

to their pharmaceutical regimen. The pharmacist may also discuss patient adherence at this time and point out any 

obstacles that might be keeping patients from taking their prescriptions as prescribed (82). It is the pharmacist's 

job to determine the cause of medication-related problems because any problems the patient may be having could 

be caused by improper usage of the meds rather than the drug therapy itself (83). 
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Figure 3: Process of Medication Therapy Management 

b) Developing a plan:  

The pharmacist works with the patient and healthcare provider to identify drug-related issues and then develops 

a plan of action to address them (84, 85). This could entail increasing insufficient pharmacological therapy, 

changing dosages, or stopping ineffective or unpleasant therapy (86). Therapeutically equivalent substitutes may 

be used in place of discontinued drugs. To treat untreated medical conditions, more drugs may be introduced, and 

dosage adjustments may be made in accordance with patient requirements. It is crucial to talk about and explain 

to the patient any changes in medication therapy (87). 

c) Referral: 

Referrals to other healthcare practitioners are part of the medication therapy management services when felt 

necessary. If a patient's care requires more than the pharmacist can deliver in the scope of their employment, these 

providers should be consulted. The patient should be referred to the proper provider in these situations (88). 

4.3.  Drug Information Services: 

To give patients and healthcare professionals reliable information, ambulatory care pharmacists and nurses 

frequently provide drug information services (63). To make sure the data is accurate, they consult primary 

literature and drug databases. Patients can better manage their health by learning about their conditions and 

prescription drugs, and healthcare professionals can provide better patient care by receiving drug information (13). 

4.4.  Disease Management:  

Chronic illnesses are treated with a variety of drugs (89). The responsibility of managing patients' prescription 

schedules falls on pharmacists, and nurses this has an immediate effect on the treatment of chronic illnesses (14, 

90). A common component of this treatment is having patient consultations with pharmacists, which can happen 

in a variety of locations, including neighborhood pharmacies, doctor's offices, nurses and pharmacist-run disease 

management clinics (91). Pharmacists independently administer primary care at clinics run by pharmacists while 

adhering to physician procedures (92). This may include scheduling blood tests, modifying medication schedules, 

and keeping track of patient's progress (93). 

In ambulatory care, the pharmacist may focus on providing services related to a single disease state such as 

diabetes, or around various multiple conditions associated with high-risk medications like warfarin (94). 

Pharmacists work in collaboration with other healthcare professionals to obtain better patient outcomes (95). 

Collaborative Drug Therapy Management (CDTM): 
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Collaborative drug therapy management (CDTM) is a structured practice wherein pharmacists collaborate with 

other healthcare professionals like nurses and technician to optimize patient care (96). Pharmacists are empowered 

to perform specific patient care functions related to drug therapy, such as adjusting medication doses, monitoring 

therapeutic outcomes, and ordering laboratory tests, under collaborative practice agreements (CPAs) or protocols 

(97). These agreements, established between pharmacists and authorized prescribers like physicians, delineate the 

pharmacist's responsibilities and scope of practice (98). 

The utilization of CDTM presents various benefits, such as improved patient access to treatment owing to the 

availability of pharmacists and prompt drug management services (99). Additionally, it can enhance medication 

therapy, lower adverse drug events, and increase medication adherence, all of which can lead to better patient 

outcomes (100). Furthermore, CDTM may lower healthcare costs, improve patient outcomes overall, and raise 

patient satisfaction. Utilizing pharmacists' knowledge of medicine administration, CDTM is an effective strategy 

for improving patient care (101). 

Table 1: Benefits of CDTM. 

Potential problems Pharmacist and Nures intervention 

Adverse drug reaction Pharmacists and Nurses can address side 

symptoms, spot drug interactions, and pinpoint 

incorrect dosages or prescriptions. 

 

High healthcare costs Pharmacists and Nurses can address side 

symptoms, spot drug interactions, and pinpoint 

incorrect dosages or prescriptions. 

Able to recognize inappropriate drugs 

 

Patient non-compliance Ensuring patient's adherence to medication may 

help prevent hospital admissions 

Limited patient access to healthcare practitioners Pharmacists may assist in patient care, reducing 

the burden on physician. 

 

4.5.  Administration: 

In ambulatory care settings, pharmacists and technician are essential in helping elderly people receive their 

medications. Through a variety of initiatives, they guarantee the efficient and safe use of pharmaceuticals. 

Comprehensive medication evaluations are carried out by pharmacists, who take into account several issues such 

as drug interactions, modifications in dosage for hepatic or renal impairment, and suitability of therapy for the 

aged population (102). 

4.6.  Coordination of care: 

The transition of care: 

Moving a patient from one care environment to another, such as from a hospital to a home or between healthcare 

institutions, is known as a transition of care (103). Patients must get ongoing care during these changes. All 

relevant healthcare practitioners must coordinate in order to prevent adverse outcomes, including prescription 

errors (104, 105). Research has indicated that a notable proportion of patients encounter medication mistakes 

during shifts, which may have detrimental effects.  

To help with care transitions, pharmacists and nurses work closely with other medical professionals. To cut down 

on errors, they gather and reconcile entire medication histories. To improve adherence, pharmacists also inform 

patients about their ailments and prescriptions. Following discharge, they offer prompt follow-up to address 

concerns and assist in managing new diagnoses (106). Medication therapy management (MTM) and counseling 

services can be combined by pharmacists to lower emergency room visits, readmissions, and hospital admissions. 

Patients and the healthcare system both gain from their medication-specific strategy, which enhances the value of 

care transitions (107). 
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4.7.  Patient adherence: 

Through a variety of techniques, pharmacists and nurses play a critical role in enhancing drug adherence in 

ambulatory settings. They educate patients on the value of taking their prescriptions as directed, the advantages 

of doing so, and the possible consequences of not taking them as directed. Additionally, pharmacists provide 

advice on how to take medications correctly, including how much to take and how to administer it.  

Pharmacists can also check prescriptions to find and fix problems with side effects, complicated regimens, or cost 

(108). These are some of the obstacles to adherence that need to be addressed. They work together with patients 

to create individualized adherence strategies that may involve frequent follow-up to assess success and the use of 

medication adherence tools (such as pill organizers and reminder apps)(109). To guarantee integrated treatment 

and enhance drug therapy for better adherence and health outcomes, pharmacists also collaborate closely with 

other healthcare professionals. 

5. Case studies highlighting effective interventions: 

This article mentions various roles of clinical pharmacists in ambulatory care settings. Thus, is supported by 

findings from various studies with diverse research methodologies. Through the integration of study data from 

various approaches, we can present the complex roles and responsibilities that pharmacists play in improving 

various aspects of healthcare such as medication administration, patient adherence, and interdisciplinary 

teamwork. The following table-2 lists various studies focusing on the impact of pharmacists in ambulatory care. 

Table 2: Studies indicating the impact of pharmacists and nurses on the patient outcome in ambulatory care. 

Study 

conducted by 
Type of Study 

No. of 

patients 
Objective Results/outcome Ref. 

Patrick 

Nguyen et. al 

Retrospective quasi-

experimental study 
227 

Impact of a Pharmacist's and nurses 

presence for the detection of drug-

related problems (DRP) in an 

Interdisciplinary geriatric-

ambulatory Clinic 

Increased number of DRPs 

detected in older patients 
(110) 

Matej Stuhec 

et. al 

retrospective 

observational 

multicentric pre-post 

study 

246 

Impact of clinical pharmacist and 

nurses medication reviews on the 

quality of pharmacotherapy in 

patients with polypharmacy 

Improved quality of 

psychopharmacotherapy by 

reducing the total number of 

medications, PIMs, and 

pXDDIs. 

(111) 

Xin Wang et. 

al 

Retrospective cohort 

study 
N/A 

impact of pharmacist-led 

medication therapy management 

(MTM) performed on ambulatory 

elderly patients with chronic 

diseases 

Increased number of DRPs 

detected and solved and 

improvement in clinical 

outcomes and cost-saving 

effect 

(112) 

Christina 

DeRemer et. al 

Retrospective, single-

center 
624 

Impact of physician pharmacist and 

nurses collaborative management 

 Increasing the overall clinic 

and provider productivity and 

expanding care access for 

patients 

(113) 

Elaine Yung 

et. al 

Retrospective, multi-

centric 
N/A 

To determine the total cost 

avoidance of pharmacist 

interventions associated with the 

prevention or management of ADEs 

in pediatric ambulatory care clinics 

To describe and quantify pharmacist 

interventions related to the 

prevention and management of 

Optimization of healthcare 

cost savings through the 

prevention and management 

of ADEs 

(114) 
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ADEs in pediatric ambulatory care 

clinics 

Anan Sadeq 

Jarab et. al 

Randomized 

controlled trial 
171 

To assess glycaemic control and 

medication adherence in T2DM 

patients in an out-patient 

pharmacist-led pharmaceutical care 

program 

Reduction in A1c at 6 months 

along with improved 

secondary biomarkers. 

(115) 

 

Patrick Nguyen et. al conducted a retrospective quasi-experimental study where they compared two groups, one 

with a pharmacist and one without a pharmacist, to compare the impact of a pharmacist’s presence on detection 

of drug-related problems (DRPs) in an interdisciplinary geriatric-ambulatory clinic. The study involved 227 

participants which were ambulatory patients with age 65 years or above. The primary outcome measure of the 

study was stated to be DRP detected by the interdisciplinary team during the patient evaluation process. The study 

concluded that the involvement of a pharmacist in an interdisciplinary team in an ambulatory geriatric-care clinic 

led to an increased number of DRPs detected in older patients (110). 

Another study by Matej Stuhec et. al was a retrospective observational multi-centric pre-post study to assess the 

impact of clinical pharmacist medication reviews on the standard of care for psychogeriatric primary care patients 

who have an excessive amount of polypharmacy. The study participants were geriatric patients who were treated 

with one psychotropic and ten or more medications. It included 246 patients receiving 3294 medications. The 

outcome measures of this study were: the number of medications, potentially inappropriate medications (PIMs), 

potential drug-drug interactions that should be avoided (pXDDIs), and adherence to treatment guidelines. The 

study showed that interventions by clinical pharmacists significantly improved psychopharmacotherapy as it 

reduced the total number of medications, PIMs, and pXDDIs as well as led to better treatment guidelines 

adherence (111). 

Anan Sadeq Jarab et. al conducted a randomized controlled trial on 171 patients to assess the impact of pharmacist-

led pharmaceutical care intervention programs on glycemic control in type-2 diabetes mellitus (T2DM) patients 

and other parameters. 85 patients were randomly assigned to the intervention group and 86 patients were assigned 

to usual care. The primary outcome measure was glycaemic control (A1c) and secondary outcomes included blood 

pressure, lipid values, self-reported medication adherence, and self-care activities for patients with T2DM. This 

study implicated that patients receiving pharmacist-led pharmaceutical care noted a reduction in A1c at 6 months 

along with improved secondary biomarkers as compared to the group receiving usual care (116). 

A systematic review was done by Carmela Bou Malham and her colleagues to have an insight into impact of 

pharmacist-led intervention on patient care in an ambulatory care setting. They conducted literature search from 

various sources like MEDLINE, Embase, and Cochrane Library. The impact of the pharmacist-led intervention 

was categorized into adherence review (AR), clinical medication review (CMR), and prescription review (PR), 

and this review demonstrated that CMR can be quite helpful in managing drug-related issues as well as financial 

concerns. AR has a major positive impact on patient compliance. To assist decision-makers in choosing relevant 

interventions that result in significant improvements in patient care, larger, standardized, and properly planned 

intervention studies are required (117). 

 

6. Review of outcomes related to medication optimization: 

Medication optimization in ambulatory care geriatric patients, facilitated by pharmacists and and nurses, yields 

several key outcomes. These include: 

• Reduction of Medication-related problems (MRPs) 

• Improved medication adherence 

• Enhanced therapeutic outcomes 
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• Cost-saving 

• Improved disease management 

• Enhance patient satisfaction and quality of life 

• Prevention of polypharmacy 

• Improved functional status of patient 

Medication optimization in ambulatory care geriatric patients by pharmacists and and nurses leads to several 

benefits. Therapeutic results and Medication-related problems (MRPs) are enhanced with the optimization of 

medication therapy by pharmacists in older patients (118). Pharmacists play a vital role in spotting and fixing drug 

interactions and adverse events, which in turn improves patient safety (119). Medication reconciliation and review 

are two known strategies that ensure the path to reach this goal by verifying that the patients are taking the right 

prescriptions at the right times. 

Medication optimization leads to improvement in medication adherence of older patients which is one of the major 

outcomes. Pharmacists encourage their patients to stick to their prescribed medication regimen by offering helpful 

tools like pill organizers and reminder systems which results in better treatment outcomes. This, pharmacists, 

make a substantial contribution to improving patient outcomes by removing adherence hurdles that are associated 

with patient’s non-compliance (16). 

Furthermore, drug optimization leads to better disease management and the prevention of disease development in 

elderly people. By decreasing problems and enhancing general health, pharmacists help in the management of 

chronic illnesses like hypertension, diabetes, and heart disease. In addition, Patient-specific health, this proactive 

approach to illness management lessens the strain on the healthcare system by reducing the frequency of expensive 

complications and hospital stays (120). 

Another outcome of drug optimization important in the favour of patients is cost savings. Pharmacists help 

minimize healthcare expenditures for consumers and healthcare systems by decreasing the number of MRPs and 

hospitalizations required as a consequence of MRPs. There is also a reduction in the use of healthcare resources 

and overall healthcare cost when medication optimization is implemented which results in increased effectiveness 

and economy of the healthcare system. It contributes to enhanced patient satisfaction and a better quality of life. 

Pharmacists help the patient understand the treatment plan and thus encourage the patient to take an active role in 

managing their health. This encouragement when combined with improved medication adherence and disease 

management, leads to a better quality of life for geriatric patients (121). 

Additionally, as the number of needless prescription is reduced by medication optimization, it aids in the 

prevention of polypharmacy. This further reduces the risks related to polypharmacy such as adverse effects and 

drug interactions by enhancing patient safety and quality of life. 

Overall, pharmacists' medication optimization for elderly ambulatory care patients leads to better health outcomes, 

such as lower rates of morbidity and mortality. It enhances senior patients' general quality of life and draws 

attention to the vital role pharmacists play in maximizing pharmaceutical therapy and enhancing patient outcomes 

in this susceptible demographic. 

6.1. Effect on hospitalization rates, morbidity, and patient satisfaction: 

The involvement of pharmacists in an interdisciplinary healthcare system in an ambulatory care setting highlights 

several key findings regarding hospitalization, morbidity, and patient satisfaction. It was found that pharmacists’ 

consultation was associated with a lower mortality risk which in turn benefits the high-risk population. Broader 

interventions lead to reduced hospitalization (122). The patient’s satisfaction also increases as the patient receives 

direct care from the pharmacists which improves their understanding of their disease, drugs received by them as 

well as any drug-related problems (123). Furthermore, patients have easy access to other healthcare professionals 

as a pharmacist is a part of the interdisciplinary healthcare team. Thus, pharmaceutical care intervention overall 

reduces the number of hospitalizations due to MRPs as well as reduces morbidity and improves patient satisfaction 

by improving patient QOL. 

7. Barriers to Effective Pharmacotherapy: 

A) Polypharmacy 
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The concurrent use of multiple medications is one of the major barriers to effective pharmacotherapy in geriatric 

patients. Geriatric patients are highly susceptible to developing multiple chronic conditions. This in turn may lead 

to multiple medications being prescribed for the management of these conditions. A number of medications 

increase the risk of drug interactions, ADRs, medication non-adherence and medication errors also increases. 

Furthermore, the pharmacokinetic and pharmacodynamic age-related changes in geriatric patients make them 

more susceptible to such risks. Thus, the number of inappropriate medications should be reduced (1). 

B) Age-related physiological changes: 

Another significant barrier is age-related physiological changes in geriatric patients. Changes in pharmacokinetic 

parameters such as drug absorption, distribution, metabolism, and excretion and changes in pharmacodynamics 

leads to altered drug response and thus, increases the risk of ADRs and drug interactions. With the increase in age 

there is a decrease in renal and hepatic function, alterations in receptor sensitivity, and changes in body 

composition which affects the safety and efficacy of medications in geriatric patients. Similarly, changes in the 

nervous system may impact psychoactive medications, whereas changes in gastrointestinal functions may affect 

the absorption of oral medications (24). 

C) Comorbidity burden: 

The geriatric population have complex health issues. Therefore, they are required to have multiple medication 

prescriptions. Thus, comorbidity and polypharmacy are directly associated with each other. Managing such 

comorbidities while minimizing drug interactions and adverse effects may be a challenge to the existing healthcare 

system (1). 

D) Cognitive impairment: 

Cognitive decline in geriatric patients involves conditions like dementia where the patient is unable to understand 

medication instructions adhere to prescribed regimens or communicate effectively with their healthcare providers. 

Thus, this presents itself as another major challenge to effective pharmacotherapy. This further can lead to 

medication errors, suboptimal treatment outcomes, and increased risk of ADEs. Cognitive impairment leads to 

decreased recognition of side effects of the medicine by the patient. This, leads to under-reporting and potentially 

delaying necessary interventions. It also leads to non-adherence as patients may have difficulty managing such a 

complex medication regimen (124). 

E) Functional limitation: 

Functional limitations in geriatric patients can hinder effective pharmacotherapy, impacting medication handling, 

attending appointments, and obtaining medications. These limitations can also increase the risk of medication 

errors, leading to underdosing, overdosing, or missing doses. To address these limitations, healthcare providers 

should consider the patient's abilities and provide support, such as using easy-to-open packaging, large print 

instructions, or involving caregivers in medication administration. This approach ensures that geriatric patients 

receive the full benefits of pharmacotherapy (125). 

F) Limited access to healthcare: 

Limited access to healthcare is a major obstacle for geriatric patients, preventing them from accessing essential 

services like medication management and monitoring. Factors such as geographical distance, lack of 

transportation, financial constraints, and inadequate health insurance coverage can hinder the diagnosis and 

treatment of medical conditions, leading to delayed diagnosis and poor medication adherence. This can result in 

suboptimal treatment outcomes and an increased risk of medication-related problems. To address this, healthcare 

systems should consider telemedicine, mobile health clinics, and home-based services. These strategies can 

overcome geographical and transportation barriers, allowing geriatric patients to receive necessary services, 

including medication management. Collaboration with community resources and social services can also help 

improve access to medications for geriatric patients. Other barriers include financial constraints, health literacy, 

etc. (126)   

7.1.  Identification of common barriers in ambulatory settings: 

Several barriers can act as a hindrance in effective patient care and pharmacotherapy in ambulatory care. Limited 

time acts as a significant challenge. This occurs when healthcare providers may not have sufficient time to conduct 

thorough medication reviews, education, and counseling. Additionally, communication may also be one of the 

challenges, such as language barrier or health literacy issues can lead to misunderstanding and non-adherence to 

treatment plans. In an ambulatory system, the patient receives care from an interdisciplinary healthcare team which 
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involves care from multiple providers, leading to potential gaps in medication management and coordination 

(127). This may also lead to difficulty in medical reconciliation. Financial limitations are also another significant 

barrier, since individuals with limited financial sources or insufficient insurance coverage may find it hard to 

manage the cost of medical services and prescription drugs. Health information technology (HIT) such as system 

outages, interoperability problems, and confidentiality concerns may also affect drug management. Patient-related 

barriers include non-adherence to medication regimen, misunderstanding of instructions, and decreased concerns 

about the side effects of the drug. Addressing these barriers requires improved communication strategies, health 

literacy efforts, streamlined care coordination, and greater access to resources for patients and healthcare providers 

(128). 

To improve pharmacotherapy in ambulatory care, healthcare providers can implement strategies such as time 

management, communication improvement, care coordination, financial assistance programs, health information 

technology optimization, standardized medication reconciliation processes, patient education, and resource 

allocation. These strategies optimize time, improve communication, reduce errors, and support patient adherence. 

Financial assistance programs can help patients access medications they might not be able to afford, while health 

information technology can streamline medication management and coordination. Allocating resources for these 

strategies can lead to better patient outcomes (129). 

8. Advancement and future directions: 

In the future, pharmacists will need to play a bigger part in the ambulatory care of older patients. To optimize 

medication administration and enhance patient outcomes, they ought to be part of interdisciplinary care teams and 

collaborate closely with physicians, nurses, and other medical specialists. For senior patients, they can offer full 

medication management, which includes help with adherence, medication review, and reconciliation. 

Telemedicine services, electronic health records, and prescription management software are examples of 

technology that can improve pharmacists' ability to offer treatment. For older individuals with restricted access to 

healthcare institutions, pharmacists can also administer medications and provide remote monitoring. They can 

also design and carry out evidence-based medication administration protocols and recommendations, advocating 

for legislative reforms to enhance senior patients' access to and safety from drugs, and taking part in studies to 

determine optimal medication therapy methods. This expansion of pharmacists' role in geriatric patient care will 

prioritize collaboration, technology integration, and evidence-based practice (13, 130). 

9. Discussion and conclusion: 

Healthcare systems face enormous obstacles as the number of senior people worldwide rises, especially when it 

comes to handling chronic illnesses and the intricacies of taking numerous drugs. Because of this population 

change, it is imperative that interprofessional healthcare teams be formed and that older adult care be optimized. 

Reaching the intended patient outcomes depends on effective drug management, which encompasses a number of 

activities including prescription, administration, delivery, acquisition, and review. Good teamwork among 

medical providers and patient participation in prescription decision-making are key components of patient-

centered care. Pharmacy technicians and pharmacists are essential to patient care, particularly in frameworks of 

collaborative healthcare. They are useful in primary care delivery models like patient-centered medical homes 

because of their in-depth understanding of medications. However, complicated prescribing and changed 

pharmacokinetic parameters in this population might result in improper medication use in older patients, which 

can lead to adverse drug events and higher healthcare expenses. The elderly have a greater need for primary care 

services, but general practitioners are facing difficulties in attracting and keeping qualified personnel. 

Pharmacists and nurses play a crucial role in optimizing medication use in older individuals, particularly for 

chronic conditions. They contribute significantly to disease management by reducing medication usage, 

potentially inappropriate medications, and drug-drug interactions. Pharmacists also facilitate medication use in 

ambulatory care geriatric patients, reducing medication-related problems, improving adherence, enhancing 

therapeutic outcomes, and saving costs. They also prevent polypharmacy, improve functional status, and enhance 

patient satisfaction and quality of life. By ensuring proper prescriptions, pharmacists reduce complications and 

hospitalizations, lowering healthcare costs and improving overall healthcare system effectiveness. 
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In conclusion, pharmacists and nurses play a crucial role in optimizing medication use and improving outcomes 

for geriatric patients in ambulatory settings. Their involvement in interdisciplinary healthcare reduces 

hospitalization, morbidity, and improves patient satisfaction. Strategies to overcome barriers to effective patient 

care and pharmacotherapy in ambulatory care include time management, communication improvement, care 

coordination, financial assistance programs, HIT optimization, standardized medication reconciliation processes, 

patient education, and resource allocation. Pharmacists will continue to play a crucial role in older patient care, 

collaborating with medical specialists and physicians to optimize medication administration and patient outcomes. 

Acknowledgments   

All the authors are thankful to open access library, plateform and publication like DOAJ, for providing the data to 

compile and make it successful article.  

Authors Contribution 

All authors are contributing and involved in the manuscript writing, it editing for the preparation of preparation 

of final draft. 

Conflict of interest statement 

Authors declare they do not have any conflict of interest. 

References  

1. Aggarwal P, Woolford SJ, Patel HP. Multi-Morbidity and Polypharmacy in Older People: Challenges and 

Opportunities for Clinical Practice. Geriatrics (Basel, Switzerland). 2020;5(4). 

2. Nobili A, Garattini S, Mannucci PM. Multiple diseases and polypharmacy in the elderly: challenges for the 

internist of the third millennium. Journal of comorbidity. 2011;1:28-44. 

3. Geese F, Schmitt KU. Interprofessional Collaboration in Complex Patient Care Transition: A Qualitative 

Multi-Perspective Analysis. Healthcare (Basel, Switzerland). 2022;11(3). 

4. Oliveira IV, Nascimento YA, Ramalho-de-Oliveira D. Decision-Making Process in Comprehensive 

Medication Management Services: From the Understanding to the Development of a Theoretical Model. 

Pharmacy (Basel, Switzerland). 2020;8(4). 

5. Krist AH, Tong ST, Aycock RA, Longo DR. Engaging Patients in Decision-Making and Behavior Change to 

Promote Prevention. Studies in health technology and informatics. 2017;240:284-302. 

6. Fowler-Davis S, Cholerton R, Parry L, Tsoneva J. The Contribution of Pharmacists and Pharmacy 

Technicians to Person-Centred Care within a Medicine’s Optimisation in Care Homes Service: A Qualitative 

Evaluation. Pharmacy. 2021;9:34. 

7. Zaveri HG, Mansuri SM, Patel VJ. Use of potentially inappropriate medicines in elderly: A prospective study 

in medicine out-patient department of a tertiary care teaching hospital. Indian journal of pharmacology. 

2010;42(2):95-8. 

8. Pérez-Jover V, Mira JJ, Carratala-Munuera C, Gil-Guillen VF, Basora J, López-Pineda A, et al. Inappropriate 

Use of Medication by Elderly, Polymedicated, or Multipathological Patients with Chronic Diseases. 

International journal of environmental research and public health. 2018;15(2). 

9. Lavan AH, Gallagher P. Predicting risk of adverse drug reactions in older adults. Therapeutic advances in 

drug safety. 2016;7(1):11-22. 

10. Pond CD, Regan C. Improving the delivery of primary care for older people. The Medical journal of 

Australia. 2019;211(2):60-2.e1. 

11. Mohiuddin AK. The Excellence of Pharmacy Practice. Innovations in pharmacy. 2020;11(1). 

12. Marcum ZA, Hanlon JT, Murray MD. Improving Medication Adherence and Health Outcomes in Older 

Adults: An Evidence-Based Review of Randomized Controlled Trials. Drugs & aging. 2017;34(3):191-201. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

382 

13. Rahayu SA, Widianto S, Defi IR, Abdulah R. Role of Pharmacists in the Interprofessional Care Team for 

Patients with Chronic Diseases. Journal of multidisciplinary healthcare. 2021;14:1701-10. 

14. Murphy L, Ng K, Isaac P, Swidrovich J, Zhang M, Sproule BA. The Role of the Pharmacist in the Care of 

Patients with Chronic Pain. Integrated pharmacy research & practice. 2021;10:33-41. 

15. Rahayu SA WS, Defi IR, Abdulah R. Role of Pharmacists in the Interprofessional Care Team for Patients 

with Chronic Diseases. Journal of multidisciplinary healthcare. 2021:14:1701-10. 

16. Jimmy B, Jose J. Patient medication adherence: measures in daily practice. Oman medical journal. 

2011;26(3):155-9. 

17. McNabney MK, Green AR, Burke M, Le ST, Butler D, Chun AK, et al. Complexities of care: Common 

components of models of care in geriatrics. Journal of the American Geriatrics Society. 2022;70(7):1960-72. 

18. Rankin A, Cadogan CA, Patterson SM, Kerse N, Cardwell CR, Bradley MC, et al. Interventions to improve 

the appropriate use of polypharmacy for older people. The Cochrane database of systematic reviews. 

2018;9(9):Cd008165. 

19. Ramsdale E, Mohamed M, Yu V, Otto E, Juba K, Awad H, et al. Polypharmacy, Potentially Inappropriate 

Medications, and Drug-Drug Interactions in Vulnerable Older Adults With Advanced Cancer Initiating 

Cancer Treatment. The oncologist. 2022;27(7):e580-e8. 

20. Hajjar E, Cafiero A, Hanlon J. Polypharmacy in Elderly Patients. The American journal of geriatric 

pharmacotherapy. 2007;5:345-51. 

21. Chang TI, Park H, Kim DW, Jeon EK, Rhee CM, Kalantar-Zadeh K, et al. Polypharmacy, hospitalization, 

and mortality risk: a nationwide cohort study. Scientific reports. 2020;10(1):18964. 

22. Hughes CM, Lapane KL. Pharmacy interventions on prescribing in nursing homes: from evidence to 

practice. Therapeutic advances in drug safety. 2011;2(3):103-12. 

23. Mahomedradja RF, Sigaloff KCE, Bekema JK, Dekker M, Brinkman DJ, Kuijvenhoven MA, et al. The 

pharmacotherapy team: A novel strategy to improve appropriate in-hospital prescribing using a participatory 

intervention action method. British journal of clinical pharmacology. 2021;87(2):565-76. 

24. Mangoni AA, Jackson SH. Age-related changes in pharmacokinetics and pharmacodynamics: basic 

principles and practical applications. British journal of clinical pharmacology. 2004;57(1):6-14. 

25. Alomar MJ. Factors affecting the development of adverse drug reactions (Review article). Saudi 

pharmaceutical journal : SPJ : the official publication of the Saudi Pharmaceutical Society. 2014;22(2):83-

94. 

26. Piau A, Huet Y, Gallini A, Andre L, Vellas B, Nourhashemi F. Optimization of drug therapy in elderly 

individuals admitted to a geriatric unit. Clinical interventions in aging. 2017;12:1691-6. 

27. van Marum RJ. Underrepresentation of the elderly in clinical trials, time for action. British journal of clinical 

pharmacology. 2020;86(10):2014-6. 

28. Li Z, Zhang Z, Ren Y, Wang Y, Fang J, Yue H, et al. Aging and age-related diseases: from mechanisms to 

therapeutic strategies. Biogerontology. 2021;22(2):165-87. 

29. Kaur Jaspinder1 SSaKK. Impact of Age on the Prevalence of Chronic Diseases in Geriatric Population. 

International Research Journal of Biological Sciences. September (2014);Vol. 3(9), 79-85,. 

30. Park JH, Moon JH, Kim HJ, Kong MH, Oh YH. Sedentary Lifestyle: Overview of Updated Evidence of 

Potential Health Risks. Korean journal of family medicine. 2020;41(6):365-73. 

31. Rymer MM, Summers D. Ischemic stroke: prevention of complications and secondary prevention. Missouri 

medicine. 2010;107(6):396-400. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

383 

32. Puri P, Singh SK. Exploring the non-communicable disease (NCD) network of multi-morbid individuals in 

India: A network analysis. PLOS global public health. 2022;2(6):e0000512. 

33. Gheno R, Cepparo JM, Rosca CE, Cotten A. Musculoskeletal disorders in the elderly. Journal of clinical 

imaging science. 2012;2:39. 

34. Kaur J, Sargun S, Kawaljit K. Kaur Jaspinder, Singh Sargun, Kaur Kawaljit. Impact of age on the prevalence 

of chronic diseases in Geriatric population. International Research Journal of Biological Sciences. 2014 Sept; 

3(9): 79-85. International Research Journal of Biological Sciences. 2014;3:79-85. 

35. Suzuki K, Miyamoto M, Hirata K. Sleep disorders in the elderly: Diagnosis and management. Journal of 

general and family medicine. 2017;18(2):61-71. 

36. Remde A, DeTurk SN, Almardini A, Steiner L, Wojda T. Plant-predominant eating patterns - how effective 

are they for treating obesity and related cardiometabolic health outcomes? - a systematic review. Nutr Rev. 

2022;80(5):1094-1104.  

37. Fruh SM. Obesity: Risk factors, complications, and strategies for sustainable long-term weight management. 

Journal of the American Association of Nurse Practitioners. 2017;29(S1):S3-s14. 

38. Abdi S, Spann A, Borilovic J, de Witte L, Hawley M. Understanding the care and support needs of older 

people: a scoping review and categorisation using the WHO international classification of functioning, 

disability and health framework (ICF). BMC Geriatrics. 2019;19(1):195. 

39. Inouye SK, Studenski S, Tinetti ME, Kuchel GA. Geriatric syndromes: clinical, research, and policy 

implications of a core geriatric concept. Journal of the American Geriatrics Society. 2007;55(5):780-91. 

40. Dahal R BS. Strategies to Reduce Polypharmacy in the Elderly: In: StatPearls [Internet]. Treasure Island 

(FL): StatPearls Publishing;; 2024 Jan. Available from: https://www.ncbi.nlm.nih.gov/books/NBK574550/. 

41. Fialová D, Kummer I, Držaić M, Leppee M. Ageism in Medication Use in Older Patients. In: Ayalon L, 

Tesch-Römer C, editors. Contemporary Perspectives on Ageism. Cham: Springer International Publishing; 

2018. p. 213-40. 

42. Anand KS, Dhikav V, Sachdeva A, Mishra P. Perceived caregiver stress in Alzheimer's disease and mild 

cognitive impairment: A case control study. Annals of Indian Academy of Neurology. 2016;19(1):58-62. 

43. Herrler A, Kukla H, Vennedey V, Stock S. Which features of ambulatory healthcare are preferred by people 

aged 80 and over? Findings from a systematic review of qualitative studies and appraisal of confidence using 

GRADE-CERQual. BMC Geriatr. 2022;22(1):428. 

44. Boss GR, Seegmiller JE. Age-related physiological changes and their clinical significance. The Western 

journal of medicine. 1981;135(6):434-40. 

45. Araujo de Carvalho I, Epping-Jordan J, Pot AM, Kelley E, Toro N, Thiyagarajan JA, et al. Organizing 

integrated health-care services to meet older people's needs. Bulletin of the World Health Organization. 

2017;95(11):756-63. 

46. Bar-Tur L. Fostering Well-Being in the Elderly: Translating Theories on Positive Aging to Practical 

Approaches. Frontiers in medicine. 2021;8:517226. 

47. Chevalier-Cottin EP, Ashbaugh H, Brooke N, Gavazzi G, Santillana M, Burlet N, et al. Communicating 

Benefits from Vaccines Beyond Preventing Infectious Diseases. Infectious diseases and therapy. 

2020;9(3):467-80. 

48. Phelan EA, Mahoney JE, Voit JC, Stevens JA. Assessment and management of fall risk in primary care 

settings. The Medical clinics of North America. 2015;99(2):281-93. 

49. Crider K, Williams J, Qi YP, et al. Folic acid supplementation and malaria susceptibility and severity among 

people taking antifolate antimalarial drugs in endemic areas. Cochrane Database Syst Rev. 

2022;2(2022):CD014217.  

https://www.ncbi.nlm.nih.gov/books/NBK574550/


Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

384 

50. Singh V, Kumar A, Gupta S. Mental Health Prevention and Promotion-A Narrative Review. Frontiers in 

psychiatry. 2022;13:898009. 

51. Ploeg J, Yous ML, Fraser K, et al. Healthcare providers' experiences in supporting community-living older 

adults to manage multiple chronic conditions: a qualitative study. BMC Geriatr. 2019;19(1):316.  

52. McMaughan DJ, Oloruntoba O, Smith ML. Socioeconomic Status and Access to Healthcare: Interrelated 

Drivers for Healthy Aging. Frontiers in public health. 2020;8:231. 

53. Iott BE, Eddy C, Casanova C, Veinot TC. More than a Database: Understanding Community Resource 

Referrals within a Socio-Technical Systems Framework. AMIA  Annual Symposium proceedings AMIA 

Symposium. 2020;2020:583-92. 

54. Kreuter MW, Thompson T, McQueen A, Garg R. Addressing Social Needs in Health Care Settings: Evidence, 

Challenges, and Opportunities for Public Health. Annual review of public health. 2021;42:329-44. 

55. Schulz R EJ, editors.. . Family Caregiving Roles and Impacts. Washington (DC): National Academies Press 

(US); 2016 Nov 8. 3.  

56. Arai H, Ouchi Y, Toba K, et al. Japan as the front-runner of super-aged societies: Perspectives from medicine 

and medical care in Japan. Geriatr Gerontol Int. 2015;15(6):673-687.  

57. Capitman JA, Prottas J, MacAdam M, Leutz W, Westwater D, Yee DL. A descriptive framework for new 

hospital roles in geriatric care. Health care financing review. 1988;Spec No(Suppl):17-25. 

58. Fisher HM, McCabe S. Managing chronic conditions for elderly adults: the VNS CHOICE model. Health 

care financing review. 2005;27(1):33-45. 

59. Ellis G, Gardner M, Tsiachristas A, Langhorne P, Burke O, Harwood RH, et al. Comprehensive geriatric 

assessment for older adults admitted to hospital. The Cochrane database of systematic reviews. 

2017;9(9):Cd006211. 

60. Mohiuddin AK. The New Era of Pharmacists in Ambulatory Patient Care. Innovations in pharmacy. 

2019;10(1). 

61. Milutinović D, Lovrić R, Simin D. Interprofessional education and collaborative practice: Psychometric 

analysis of the Readiness for Interprofessional Learning Scale in undergraduate Serbian healthcare student 

context. Nurse Educ Today. 2018;65:74-80. doi:10.1016/j.nedt.2018.03.002 

62. Jun JK. The Role of Pharmacy Through Collaborative Practice in an Ambulatory Care Clinic. American 

journal of lifestyle medicine. 2019;13(3):275-81. 

63. Lampkin SJ, Gildon B, Benavides S, Walls K, Briars L. Considerations for Providing Ambulatory Pharmacy 

Services for Pediatric Patients. The journal of pediatric pharmacology and therapeutics : JPPT : the official 

journal of PPAG. 2018;23(1):4-17. 

64. Fitzgerald R. Medication errors: The importance of an accurate drug history. British journal of clinical 

pharmacology. 2009;67:671-5. 

65. Fitzgerald RJ. Medication errors: the importance of an accurate drug history. British journal of clinical 

pharmacology. 2009;67(6):671-5. 

66. Gyawali S, Shankar PR, Saha A, Mohan L. Study of prescription of injectable drugs and intravenous fluids 

to inpatients in a teaching hospital in Western Nepal. McGill journal of medicine : MJM : an international 

forum for the advancement of medical sciences by students. 2009;12(1):13-20. 

67. Kiechle ES, McKenna CM, Carter H, Zeymo A, Gelfand BW, DeGeorge LM, et al. Medication Allergy and 

Adverse Drug Reaction Documentation Discrepancies in an Urban, Academic Emergency Department. 

Journal of medical toxicology : official journal of the American College of Medical Toxicology. 

2018;14(4):272-7. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

385 

68. Al Hashar A, Al-Zakwani I, Eriksson T, Sarakbi A, Al Zadjali B, Al Mubaihsi S, et al. Impact of medication 

reconciliation and review and counselling, on adverse drug events and healthcare resource use. International 

Journal of Clinical Pharmacy. 2018;40. 

69. Khalil H, Bell B, Chambers H, Sheikh A, Avery AJ. Professional, structural and organisational interventions 

in primary care for reducing medication errors. Cochrane Database Syst Rev. 2017;10(10):CD003942. 

doi:10.1002/14651858.CD003942.pub3. 

70. JH. B. Patient Safety and Quality: An Evidence-Based Handbook for Nurses. Rockville (MD): Agency for 

Healthcare Research and Quality (US); 2008 Apr. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK2648/. 

71. Dolin RH, Giannone G, Schadow G. Enabling joint commission medication reconciliation objectives with 

the HL7 / ASTM Continuity of Care Document standard. AMIA  Annual Symposium proceedings AMIA 

Symposium. 2007;2007:186-90. 

72. Patel E, Pevnick JM, Kennelty KA. Pharmacists and medication reconciliation: a review of recent literature. 

Integrated pharmacy research & practice. 2019;8:39-45. 

73. Li XX, Zheng SQ, Gu JH, Huang T, Liu F, Ge QG, et al. Drug-Related Problems Identified During Pharmacy 

Intervention and Consultation: Implementation of an Intensive Care Unit Pharmaceutical Care Model. 

Frontiers in pharmacology. 2020;11:571906. 

74. Abdulghani KH, Aseeri MA, Mahmoud A, Abulezz R. The impact of pharmacist-led medication 

reconciliation during admission at tertiary care hospital. Int J Clin Pharm. 2018;40(1):196-201. 

doi:10.1007/s11096-017-0568-6. 

75. de Oliveira DR, Brummel AR, Miller DB. Medication Therapy Management: 10 Years of Experience in a 

Large Integrated Health Care System. Journal of managed care & specialty pharmacy. 2020;26(9):1057-66. 

76. Adams AJ, Weaver KK. Pharmacists' Patient Care Process: A State "Scope of Practice" Perspective. 

Innovations in pharmacy. 2019;10(2). 

77. Alshehri AM, Alenazi OS, Almutairi SA, et al. Pharmacist Intention to Provide Medication Therapy 

Management Services in Saudi Arabia: A Study Using the Theory of Planned Behaviour. Int J Environ Res 

Public Health. 2022;19(9):5279. doi:10.3390/ijerph19095279. 

78. Stauffer LN. A Novel Pharmaceutical Care Model for High-Risk Patients. Federal practitioner : for the health 

care professionals of the VA, DoD, and PHS. 2019;36(8):376-9. 

79. Viswanathan M KL, Golin CE, et al. Medication Therapy Management Interventions in Outpatient Settings. 

Rockville (MD): Agency for Healthcare Research and Quality (US); 2014 Nov. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK294494/. 

80. Ilardo ML, Speciale A. The Community Pharmacist: Perceived Barriers and Patient-Centered Care 

Communication. International journal of environmental research and public health. 2020;17(2). 

81. Snyder ME, Jaynes HA, Gernant SA, Lantaff WM, Hudmon KS, Doucette WR. Variation in Medication 

Therapy Management Delivery: Implications for Health Care Policy. Journal of managed care & specialty 

pharmacy. 2018;24(9):896-902. 

82. Bubalo J, Clark Jr RK, Jiing SS, Johnson NB, Miller KA, Clemens-Shipman CJ, et al. Medication adherence: 

pharmacist perspective. 2010;50(3):394-406. 

83. Wuyts J, Maesschalck J, De Wulf I, Lelubre M, Foubert K, De Vriese C, et al. Studying the impact of a 

medication use evaluation by the community pharmacist (Simenon): drug-related problems and associated 

variables. 2020;16(8):1100-10. 

84. Benson H, Lucas C, Kmet W, Benrimoj SI, Williams KJIJoCP. Pharmacists in general practice: a focus on 

drug-related problems. 2018;40:566-72. 

https://www.ncbi.nlm.nih.gov/books/NBK2648/
https://www.ncbi.nlm.nih.gov/books/NBK294494/


Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

386 

85. Kari H, Kortejärvi H, Airaksinen M, Laaksonen RJBJoCP. Patient involvement is essential in identifying 

drug‐related problems. 2018;84(9):2048-58. 

86. Uchida M, Suzuki S, Sugawara H, et al. A nationwide survey of hospital pharmacist interventions to improve 

polypharmacy for patients with cancer in palliative care in Japan. J Pharm Health Care Sci. 2019;5:14. 

doi:10.1186/s40780-019-0143-5. 

87. Johnston A, Asmar R, Dahlöf B, Hill K, Jones DA, Jordan J, et al. Generic and therapeutic substitution: a 

viewpoint on achieving best practice in Europe. British journal of clinical pharmacology. 2011;72(5):727-

30. 

88. Ferreri SP, Hughes TD, Snyder ME. Medication Therapy Management: Current Challenges. Integrated 

pharmacy research & practice. 2020;9:71-81. 

89. Hassan IF, Alinier G. The inaugural Qatar Critical Care Conference with its Qatar Medical Journal Special 

Issue - An important milestone. Qatar Med J. 2019;2019(2):1. doi:10.5339/qmj.2019.qccc.1 

90. Gordon K, Smith F, Dhillon SJPe, counseling. Effective chronic disease management: patients’ perspectives 

on medication-related problems. 2007;65(3):407-15. 

91. Dalton K, Byrne SJIPR, Practice. Role of the pharmacist in reducing healthcare costs: current insights. 

2017:37-46. 

92. Tannenbaum C, Tsuyuki RTJC. The expanding scope of pharmacists’ practice: implications for physicians. 

2013;185(14):1228-32. 

93. Rozich JD, Howard RJ, Justeson JM, Macken PD, Lindsay ME, Resar RKJTJCJoQ, et al. Standardization 

as a mechanism to improve safety in health care. 2004;30(1):5-14. 

94. Niznik JD, He H, Kane-Gill SL. Impact of clinical pharmacist services delivered via telemedicine in the 

outpatient or ambulatory care setting: A systematic review. Research in Social and Administrative Pharmacy. 

2018;14(8):707-17. 

95. Makowsky MJ, Schindel TJ, Rosenthal M, Campbell K, Tsuyuki RT, Madill HMJJoic. Collaboration 

between pharmacists, physicians and nurse practitioners: a qualitative investigation of working relationships 

in the inpatient medical setting. 2009;23(2):169-84. 

96. Campbell MJ. Collaborative Drug Therapy Management.  Pharmacy Law Desk Reference: Routledge; 2012. 

p. 386-407. 

97. Dunn SP, Birtcher KK, Beavers CJ, Baker WL, Brouse SD, Page RL, et al. The Role of the Clinical 

Pharmacist in the Care of Patients With Cardiovascular Disease. Journal of the American College of 

Cardiology. 2015;66(19):2129-39. 

98. Moore GD, Bradley-Baker LR, Gandhi N, Ginsburg DB, Hess K, Kebodeaux C, et al. Pharmacists Are Not 

Mid-Level Providers. American journal of pharmaceutical education. 2021;86(3):8556. 

99. Curtiss FR, Fry RN, Avey SGJJoMCP. Framework for pharmacy services quality improvement-a bridge to 

cross the quality chasm. 2004;10(1):60-78. 

100. Pharmacy ACoC, McBane SE, Dopp AL, Abe A, Benavides S, Chester EA, et al. Collaborative drug therapy 

management and comprehensive medication management―2015. 2015;35(4):e39-e50. 

101. Goldberg JS. Pharmacist collaborative practice and the development and implementation of team-based care 

in outpatient healthcare settings: A case study at El Rio Community Health Center: Boston University; 2015. 

102. Silva BB, Fegadolli C. Implementation of pharmaceutical care for older adults in the brazilian public health 

system: a case study and realistic evaluation. BMC health services research. 2020;20(1):37. 

103. Naylor M, Keating SA. Transitional care. The American journal of nursing. 2008;108(9 Suppl):58-63; quiz  



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

387 

104. Assiri GA, Shebl NA, Mahmoud MA, Aloudah N, Grant E, Aljadhey H, et al. What is the epidemiology of 

medication errors, error-related adverse events and risk factors for errors in adults managed in community 

care contexts? A systematic review of the international literature. 2018;8(5):e019101. 

105. Mutair AA, Alhumaid S, Shamsan A, Zaidi ARZ, Mohaini MA, Al Mutairi A, et al. The Effective Strategies 

to Avoid Medication Errors and Improving Reporting Systems. Medicines (Basel, Switzerland). 2021;8(9). 

106. Porcelli PJ, Waitman LR, Brown SH. A review of medication reconciliation issues and experiences with 

clinical staff and information systems. Applied clinical informatics. 2010;1(4):442-61. 

107. Budlong H, Brummel A, Rhodes A, Nici H. Impact of Comprehensive Medication Management on Hospital 

Readmission Rates. Population Health Management. 2018;21(5):395-400. 

108. Brown MT, Bussell JK. Medication adherence: WHO cares? Mayo Clinic proceedings. 2011;86(4):304-14. 

109. Ryan R, Santesso N, Lowe D, et al. Interventions to improve safe and effective medicines use by consumers: 

an overview of systematic reviews. Cochrane Database Syst Rev. 2014;2014(4):CD007768. 

doi:10.1002/14651858.CD007768.pub3 

110. Nguyen PV-Q, Vázquez A. Impact of Pharmacist Interventions in an Ambulatory Geriatric Care Clinic: The 

IMPACC Study. The Senior care pharmacist. 2020;35:230-6. 

111. Stuhec M, Zorjan K. Clinical pharmacist interventions in ambulatory psychogeriatric patients with excessive 

polypharmacy. Scientific reports. 2022;12(1):11387. 

112. Wang X, Wang S, Yu X, Ma Z, Wang H, Yang J, et al. Impact of pharmacist-led medication therapy 

management in ambulatory elderly patients with chronic diseases. British journal of clinical pharmacology. 

2021;87(7):2937-44. 

113. DeRemer CE, Perez NA, Middleton K, Konopack J, Dietrich E. Impact of an ambulatory care pharmacist 

on provider relative value units in a rural clinic. Exploratory research in clinical and social pharmacy. 

2021;5:100098. 

114. Yung E, McNicol M, Lewis D, Fischer J, Petkus K, Sebastian S, et al. Economic impact of pharmacist 

interventions in pediatric ambulatory care clinics. Journal of the American Pharmacists Association. 

2021;61(2):198-205.e1. 

115. Jarab AS, Alqudah SG, Mukattash TL, Shattat G, Al-Qirim T. Randomized Controlled Trial of Clinical 

Pharmacy Management of Patients with Type 2 Diabetes in an Outpatient Diabetes Clinic in Jordan. Journal 

of Managed Care Pharmacy. 2012;18(7):516-26. 

116. Jarab AS, Alqudah SG, Mukattash TL, Shattat G, Al-Qirim T. Randomized Controlled Trial of Clinical 

Pharmacy Management of Patients with Type 2 Diabetes in an Outpatient Diabetes Clinic in Jordan. 

2012;18(7):516-26. 

117. Bou Malham C, El Khatib S, Cestac P, Andrieu S, Rouch L, Salameh P. Impact of pharmacist-led 

interventions on patient care in ambulatory care settings: A systematic review. International journal of 

clinical practice. 2021;75(11):e14864. 

118. Wang X, Wang S, Yu X, Ma Z, Wang H, Yang J, et al. Impact of pharmacist‐led medication therapy 

management in ambulatory elderly patients with chronic diseases. British journal of clinical pharmacology. 

2021;87. 

119. Ansari J. Drug interaction and pharmacist. Journal of young pharmacists : JYP. 2010;2(3):326-31. 

120. Dalton K, Byrne S. Role of the pharmacist in reducing healthcare costs: current insights. Integrated pharmacy 

research & practice. 2017;6:37-46. 

121. Monzón-Kenneke M, Chiang P, Yao NA, Greg M. Pharmacist medication review: An integrated team 

approach to serve home-based primary care patients. PloS one. 2021;16(5):e0252151. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 43 No. 4 (2022) 

388 

122. Yuan Y, Hay JW, McCombs JSJAJoMC. Effects of ambulatory-care pharmacist consultation on mortality 

and hospitalization. 2003;9(1):45-56. 

123. AlShayban DM, Naqvi AA, Islam MA, Almaskeen M, Almulla A, Alali M, et al. Patient Satisfaction and 

Their Willingness to Pay for a Pharmacist Counseling Session in Hospital and Community Pharmacies in 

Saudi Healthcare Settings. Frontiers in pharmacology. 2020;11:138. 

124. El-Saifi N, Moyle W, Jones C, Tuffaha H. Medication Adherence in Older Patients With Dementia: A 

Systematic Literature Review. Journal of Pharmacy Practice. 2017;31:089719001771052. 

125. Ramanath K, Nedumballi S. Assessment of medication-related problems in geriatric patients of a rural 

tertiary care hospital. Journal of young pharmacists : JYP. 2012;4(4):273-8. 

126. Mohd Rosnu NS, Singh DKA, Mat Ludin AF, Ishak WS, Abd Rahman MH, Shahar S. Enablers and Barriers 

of Accessing Health Care Services among Older Adults in South-East Asia: A Scoping Review. International 

journal of environmental research and public health. 2022;19(12). 

127. Kvarnström K, Westerholm A, Airaksinen M, Liira H. Factors Contributing to Medication Adherence in 

Patients with a Chronic Condition: A Scoping Review of Qualitative Research. Pharmaceutics. 2021;13(7). 

128. Persell SD, Osborn CY, Richard R, Skripkauskas S, Wolf MS. Limited health literacy is a barrier to 

medication reconciliation in ambulatory care. Journal of general internal medicine. 2007;22(11):1523-6. 

129. Redmond P, Grimes TC, McDonnell R, Boland F, Hughes C, Fahey T. Impact of medication reconciliation 

for improving transitions of care. The Cochrane database of systematic reviews. 2018;8(8):Cd010791. 

130. Lee JK, Alshehri S, Kutbi HI, Martin JR. Optimizing pharmacotherapy in elderly patients: the role of 

pharmacists. Integrated pharmacy research & practice. 2015;4:101-11. 

 


