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Objective: Home pharmaceutical care delivers individualised, whole-process and continuous pharmaceutical services and health 
education. This study aims to explore the feasibility of home pharmaceutical services as a combination of medical and nursing care.
Methods: Patient information was collected from 1 October 2020 to 30 September 2021 and was analysed and evaluated. We then 
developed a family medication plan and investigated its effectiveness and any issues encountered during the implementation process.
Results: A total of 102 patients received services, and 100% of the patients were satisfied with these. Moreover, using home 
pharmaceutical care saved approximately USD1,359.64 (RMB9,360.45) in outpatient costs and USD41,077.76 (RMB282,700) in 
inpatient costs, and the number of hospitalisations was reduced by 16%.
Conclusion: It is beneficial to make home pharmaceutical services available as a combination of medical and nursing care. 
Pharmacists can help patients solve medication-related problems and reduce the number of hospitalisations and medical costs through 
standardised service models while ensuring safe, effective, economical and rational drug use for patients.
Keywords: medical care, nursing, home care, home pharmacist, standard services

Introduction
“Home pharmaceutical care” refers to medical institutions’ providing individualised, whole-process and continuous 
pharmacy services and health education for patients receiving drug treatment at home. This involves drug evaluation and 
education, helping patients improve drug compliance and ensuring safe and reasonable drug storage and use to improve 
treatment outcomes.1,2 The elderly have become the focus of home pharmacy care for various reasons, such as poor 
medication compliance and the coexistence of multiple diseases.2 According to research reports, with the rapid ageing of 
China’s population, the proportion of the elderly aged 60 years and above has risen to 17.3%, and the prevalence rate of 
chronic diseases in this group is as high as 59.1%. The proportion of patients suffering from chronic diseases is 23.8%, 
and the consumption of multiple drugs is common3–5 in the population with chronic disease. The safety concerns 
associated with long-term drug treatment are also becoming increasingly prominent. According to data from the World 
Health Organization, China has the world’s largest number of chronic diseases. Every year, 40 million people lose their 
lives to chronic diseases, accounting for 82.4% of total deaths.6,7 Therefore, managing treatment for patients with chronic 
diseases poses unprecedented challenges.

Family healthcare is an effective measure for managing chronic diseases in elderly patients.8 Even when battling 
chronic conditions, the elderly may wish to stay at home. Through innovative healthcare models, patients in China can 
receive long-term care and advanced support in their homes. Despite the enormous challenges faced by home pharma
cies, they still have an important impact on the health of elderly patients with chronic diseases.9 Furthermore, home 
pharmacy care is not a medication-monitoring model limited to the elderly and chronically ill patients and can provide all 
groups of people with individualised, whole-process and continuous pharmacy services supported by clinical work.

In recent years, a model of comprehensive prevention and treatment of chronic disease has been gradually developed. 
Active and comprehensive health management is of great significance to disease control among patients and the 
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prognosis of their condition. Medication therapy management (MTM) is a newly developed service paradigm in 
pharmacy practice.10 An increasing number of patients’ chronic disease management primarily involves home medica
tion monitoring and management11 (also known as “home pharmaceutical services” or “home pharmaceutical care”). In 
summary, the home pharmacy model is an innovative model but still faces many challenges, such as medication safety 
and logistics support.8,9

To better solve the daily medication problems of the elderly discharged from our nursing centre, we collected, 
analysed and evaluated medication information from patients and developed a family medication plan. We then 
investigated the effectiveness of the plan and any issues encountered during the implementation process. We aim to 
promote and develop a model for home-based pharmacy services in China.

Materials and Methods
Clinical Information
We determined participant eligibility for this study by collecting patient information. The observation participants were 
102 service patients treated in our hospital from 1 October 2019 to 30 September 2021. The criteria for the selection of 
elderly patients for the first phase of the study were individuals who were 1) suffering from two or more chronic diseases 
(such as cerebrovascular disease, hypertension, hyperlipidaemia, diabetes, coronary heart disease, asthma); 2) taking 
medication for chronic diseases (including drugs and health products for the above six diseases); 3) willing to cooperate 
with follow-ups. The exclusion criteria were individuals who were 1) suffering from a severe or terminal disease; 2) 
suffering from a mental disorder or severe cognitive impairment; 3) unable to complete the questionnaire. The 
termination criteria included failure to follow up for various reasons and death.

Research Methods
We developed a plan to intervene in participants’ medication, based on the collected information. This prospective cohort 
study was divided into six steps as follows: 1) information collection, including the general demographic information of 
the patient, disease information and medication status; 2) analysis and evaluation of the current disease and medication 
status; 3) creation of the medication plan according to the patient’s personal information; 4) implementation of the plan 
by providing home medication under the guidance of a pharmacist; 5) satisfaction survey and follow-up; 6) documenta
tion. The satisfaction questionnaire is shown in Appendix 1, and the specific service process is shown in Figure 1.

We also calculated cost savings and hospitalisation expenditures. Cost savings were calculated by the sum of the 
prices of drugs discontinued after adjustment of the treatment regimen minus the sum of the prices of additional drugs 
and supplies purchased to improve patient adherence. Hospitalisation costs were the costs incurred during the hospital 
stay of the target population for the corresponding time.

Statistical Analysis
The analysis was performed using the SPSS Statistics (v.26.0) software. The measurement data conforming to a normal 
distribution were described by CX� S, and the rank-sum test was used for the comparison between groups. Counting data 
were described using examples and percentages and then compared.

Results
Overall Service Results
We investigated patient satisfaction to evaluate the overall effect. In total, 102 patients – 44 male and 58 female – 
received services, with a mean age of 85±17. Each patient typically had five types of chronic disease and took a mean of 
eight medicines to treat these chronic diseases. A total of 421 drug-related problems were found. The proportion of 
patients who completed this research programme was 95%, and 100% of the patients expressed satisfaction with the 
medication care services (see Table 1).
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Problems Related to Drug Therapy
The drug treatment-related problems of patients were evaluated and analysed by a designated researcher, based on the 
four parameters of adaptability, efficacy, safety and compliance. A total of 421 drug treatment-related problems (a mean 

Figure 1 Participant service process.

Table 1 Basic Information and Satisfaction of Patients

Project Result (n%)

Number of patient services/case 102
Average age 85±17

Male/female ratio 44:58

Number of medicines 8.0
Number of chronic diseases 5.0

Problem found 421

Problem solved 367 (87.17%)
Patients with complete visit /case 102 (100%)

Patient satisfied with the medication care services 102 (100%)
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of 4.12 per person) were found in 102 patients, and of these, 392 problems were solved (a mean of 3.84 per person). The 
top three problems were 1) drug overtreatment (28.74%); 2) poor compliance (20.90%); 3) ineffective drugs (16.63%) 
(see Table 2). “Overtreatment” referred to patients who should be treated with a single drug but who use multiple drugs, 
patients for whom non-drug treatment is more suitable, based on their diseases, or patients who independently buy 
traditional Chinese medicine or healthcare products. “Poor compliance” referred to patients who had an insufficient 
understanding of how the medication works, forgot to take the medication or did not take the medication because they 
thought it was too expensive. Ineffective drugs were drugs that were taken without indication or the dose was too low.

Each of the 102 patients had a mean of four or more existing or potential medication problems, and the top three – 
overtreatment, poor compliance and ineffective medications – accounted for more than half of the total medication- 
related issues; these will be the focus of future services. The primary reason for excessive drug treatment was that 
patients were taking multiple drugs for diseases that could be treated or controlled by one or two drugs (for example, 
insomnia patients taking lorazepam, zolpidem and melatonin tablets simultaneously). The primary reasons for insufficient 
drug treatment were that patients tried health products instead of drugs, ignored the symptoms of certain diseases (eg 
dizziness caused by high blood pressure), did not take antihypertensive drugs and needed to increase drug treatments. 
The primary reasons for poor compliance were the patients not fully understanding the role of the drug or being afraid of 
adverse drug reactions and stopping the medication secretly, as well as being fearful of taking medicine for life or 
forgetting to take the drug because they had poor memory. To resolve the abovementioned problems, we will refer the 
patient to the corresponding clinical department, fill in pharmacist–physician communication form 7, and let the patient 
take this form to see a doctor. The pharmacist will also communicate with the doctor to follow up.

In the current, the home pharmacy service helped patients solve 392 problems. On follow-up, it was found that more 
than 90% of patients could implement the action plan, and 75% could complete the tasks listed in the action plan. The 
action plan involved primarily adjusting the medicine dosage according to the plan, taking medication according to the 
adjusted correct dosage time and referring to the clinical department for treatment according to the recommendation. The 
main reasons for not being able to complete the action plan were not exercising according to the plan, not losing weight 
according to the plan, not maintaining strict diet control and not measuring blood pressure and blood sugar as planned.

Table 2 Analysis and Summary of Drug Treatment Related Problems

Evaluation 
Dimension

Problems 
Related to 
Medication

Common Causes Problems 
Found  

(Per Person)

Ratio of 
Problem 

Found (%)

Problems 
Solved  

(Per Person)

Ratio of 
Problem 

Solved (%)

Indications Over- 
medication

Diseases that should be treated with a single 
drug use multiple drugs; more suitable for non- 

drug-treated diseases; buy traditional Chinese 

medicine or health care products by yourself

121 28.74 96 79.34

Ineffective drug Drugs without indications; the dose is too low; 70 16.63 60 85.71

Validity Inadequate 

medication

Need to increase medication 56 13.30 49 87.50

Dosage too low Dosing time interval is too long, it is difficult 

to obtain the desired effect

45 10.69 41 91.11

Safety High dose Taking too high a dose; taking too long 30 7.13 30 100.00
Adverse Drug 

Events

Contraindications; Adverse effects caused; 

Need for safer drugs

37 8.97 34 91.89

Medicine 
interactions

Interactions leading to treatment 
ineffectiveness or toxicity

19 4.51 19 100.00

Compliance Poor 

medication 
compliance

Insufficient understanding of how medication 

works; forgetting to take medication; thinking 
that medication is too expensive

88 20.90 63 71.59

Total 421 100.00 392 93.11
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As shown in Table 2, the patients had sufficient trust in the pharmacist to complete most of the tasks in the action 
plan. The reasons the patients could not fully implement the action plan were analysed through brainstorming, and the 
following were determined: 1) the actual situation of the patient was not fully considered while formulating the plan; 2) 
the action plan was not developed in detail; 3) the patient was unmotivated to change their daily habits, making the final 
implementation of the plan ineffective. Therefore, in the future, patients should actively participate in formulating action 
plans. Home pharmacists should pay attention to communicating with patients, understanding the actual situation of 
patients and adopting appropriate strategies to help patients achieve their goals. They should also enhance the patient’s 
self-confidence, validate and encourage the changes made by the patient and help them to realise that change is not 
difficult. The patient should not just be the executor of the entire treatment process but also a participant in its 
development. Home pharmacists should encourage patients to endorse the plan and proactively implement it to ensure 
that expectations are met.

Drug Economic Analysis
We analysed the changes in patient medical expenses. Based on the 392 problems solved related to drug treatment, 
RMB9,360.45 was saved in outpatient expenses (see Table 3). The mean hospitalisation times did not increase with the 
age of patients but decreased by 16%, and the cost of inpatient medical care decreased by RMB282,700 (see Table 4). 
The decrease in hospitalisation times and the cost of medical care could be attributed to (and further benefit) from home 
pharmacy services.

Table 3 Table of Cost Savings for Solving Problems Related to Drug Therapy

Evaluation 
Dimension

Problems Related 
to Medication

Common Causes Problems 
Found  

(Per Person)

Saving 
Amount 
(Yuan)

Indications Over-medication Diseases that should be treated with a single drug use multiple drugs; 

more suitable for non-drug-treated diseases; buy traditional Chinese 

medicine or health care products by yourself

96 4852.35

Ineffective drug Drugs without indications; the dose is too low; 60 3256.56

Validity Inadequate medication Need to increase medication 49 −5982.00
Dosage too low Dosing time interval is too long, it is difficult to obtain the desired effect 41 6255.53

Safety High dose Taking too high a dose; taking too long 30 3810.00

Adverse Drug Events Contraindications; Adverse effects caused; Need for safer drugs 34 −3661.25
Medicine interactions Interactions leading to treatment ineffectiveness or toxicity 19 2057.26

Compliance Poor medication 

compliance

Insufficient understanding of how medication works; forgetting to take 

medication; thinking that medication is too expensive

63 −1228.00

Total 392 9360.45

Table 4 Statistics of Hospitalization of Patients

Years Number of 
Hospitalizations 

(Times)

Total Cost of Hospitalization (The 
Total Cost of Hospitalization 

Decreased Compared with the 
Previous Year (10,000 Yuan)

Decrease in the 
Number of Inpatients 
Compared with the 

Previous Year (Times)

The Total Cost of 
Hospitalization 

Decreased Compared 
with the Previous Year 

(10,000 Yuan)

2019.10–2020.9 109 133.55 / /
2020.10–2021.9 93 105.28 16 28.27
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Discussion
Home pharmaceutical care refers to medical institutions providing individualised, whole-process and continuous phar
macy services and education for patients’ home drug treatment. Through this research, we found that the problems 
encountered during at-home pharmacy treatment could be solved, and the hospitalisation rate and treatment cost 
decreased compared with previous years’ records.

The findings of this study are consistent with those of existing studies that have demonstrated the benefits of home 
pharmaceutical care for various patient groups.12,13 Home pharmaceutical care can provide individualised, whole-process 
and continuous pharmacy services, as well as health education for patients with difficulties accessing community 
pharmacies or hospitals. Home pharmaceutical care can also enhance communication and collaboration among pharma
cists, physicians, nurses and patients to optimise MTM and improve treatment outcomes.14 This study reports positive 
outcomes for home pharmaceutical care, such as medication safety, patient satisfaction, cost savings and a reduction in 
hospitalisations if combined with medical care and nursing. Other studies have also reported similar benefits of 
pharmaceutical home care services. However, research has also identified challenges, such as the need for better 
communication, coordination, reimbursement, training and resource provision for pharmacists in home care settings.15

Service Process and Model
We explored the service process and model of analysing Home Pharmaceutical Care in this study. Home pharmacy 
services imply that medical institutions deliver individualised, whole-process, continuous pharmacy services and promote 
health education for patients’ home drug treatment, carry out drug evaluation and education, help patients improve their 
drug compliance and ensure safe and reasonable drug storage and use. This can enhance the overall therapeutic effect.16 

Home pharmacy services are currently well-developed in countries like Australia, the Netherlands, the United States, the 
United Kingdom, Canada, Taiwan and China.17–19 Home-based pharmacy services in mainland China started relatively 
late. There is no unified standard for the degree, method and impact of services provided by hospitals in various 
provinces and cities.20,21 In 2005 and 2018, the American Pharmacists Association and the American Chain Pharmacy 
Foundation Association successively announced the MTM service model, which includes five elements:20,22 medication 
therapy review; personal medication record; a medication-related action plan, intervention and/or referral; documenta
tion; follow-up. The Medication Therapy Management Teaching and Practice Manual (2018) first proposed the concept 
of Chinese Drug Therapy Management (CMTM) and formulated the standard workflow of CMTM, which is divided into 
five steps: information collection; analysis and evaluation; plan formulation; planning execution; follow-up visits.21,23 

The hospital’s home pharmacy service process has been developed by referring to the service models of MTM and 
CMTM in the United States and retaining the actual situation of the hospital in context. The process has six steps: 
interview and information collection; analysis and evaluation; plan formulation; plan implementation; satisfaction 
survey; follow-up and documentation. A satisfaction survey has been added to the service process of the hospital to 
help us better understand the needs of caring for the elderly. The home pharmacy service of our hospital is still in its 
infancy. By learning more, we can serve the elderly better, solve problems related to drug treatment, impart health 
education, focus on essential nutrition and physical exercise and help inculcate good habits and lifestyles in our patients. 
With this in mind, we designed the Home Pharmacy Service Effect Evaluation and Recommendation Form, which 
includes interviews with home pharmacists, details of their services and plans, the professional level expected of them 
and the referral and handover processes. It also includes topics like etiquette concerning dressing, speech and manners 
and the service mindset. This evaluation and suggestion form can help us understand the concerns and needs of patients 
and improve our service model and offerings.

Existing Problems and Improvement Measures
The home pharmacy service has established a standard service model and process, but it is still in its initial stage, and 
several problems still need to be addressed. There is a lack of educational equipment, making it difficult for home 
pharmacists to prepare pill boxes, teaching aids for administering drugs (eg insulin pens and inhalation preparation 
devices) and measuring instruments (eg blood glucose meters, sphygmomanometers, weight scales and tape measures). 
There is also a lack of necessary reference books, eg National Formulary, Clinical Diagnosis, Treatment Norms and 
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Guidelines, Clinical Pathways and Pharmacy Service Procedures. Additionally, the importance of teamwork must be 
reinforced. Home pharmacists must work closely with family doctors, nurses and public health personnel. They also need 
to be aware of the patients’ understanding of the disease and their experience with medication, as well as explain the 
physician’s diagnosis and treatment to patients. Finally, pharmacists must manage drug treatment correctly. Therefore, 
cooperation between the physician and the pharmacist is required to serve patients better. In the future, pharmacists must 
strengthen communication and collaboration with physicians, engage more with clinicians in nursing centres and form 
a treatment team so that physicians can understand that pharmacists can solve medication problems for patients, thereby 
reducing physician workload. This will augment physicians’ acknowledgement of pharmacists and allow physicians to 
create active referrals.

Limitations of This Study
The research group is small and not representative of the Asian population, and there is a lack of high-quality evaluation 
criteria. The study did not compare home pharmaceutical care outcomes with other care models, such as community 
pharmacy or hospital pharmacy services. This study reflects only a preliminary research discussion. Due to limitations in 
sample size and an inability make comparisons with other nursing models, the results of this study cannot represent the 
Asian region. In the future, additional research methods, such as randomised controlled studies and survey research, are 
needed to conduct specific data analysis and in-depth research on the current factors influencing family pharmacy 
services.

Conclusion
In summary, the home pharmacy service in the hospital’s medical and nursing integration model can help patients solve 
medication-related problems and reduce the number of hospitalisations and medical expenses through a standardised 
service model that offers patients safe, effective, economical and rational drug use. Therefore, providing home pharmacy 
services under the format of combined medical and nursing care is feasible.
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