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The growing number of elderly people and shortages of nurses in Finland causes a significant 

challenge for home care organizations to provide services, Medication is one of primary reasons 

that elderly people or their relatives seek for help of Home Care. This results in searching alter-

natives solutions, since there are not enough nursing resources available. This thesis investi-

gates the perceptions of stakeholders in the Finnish home care regarding the adoption of Auto-

mated Medication Dispensers (AMDs). The study aims to identify the facilitating factors and ob-

stacles of AMD adoption and assess their potential demand. A qualitative research approach 

was employed, involving interviews with key stakeholders from different home care organiza-

tions. The research highlights the increasing need for AMDs due to the shortage of nursing staff 

and the growing demand for personalized care. 

The research findings show that AMDs significantly enhance medication safety, reduce physical 

visits and allow caregivers to free up time, and support elderly independence by enabling them 

to have a role in their medication intake. However, there are some factors that are seen as barri-

ers for adoption of AMDs. Challenges such as staff resistance, adoption of AMDs by elderly, 

and bias towards reliability of AMDs were identified. Stakeholders noted that the adoption of 

AMDs is influenced by organizational leadership, customer suitability, and continuous training 

for caregivers to ensure their skills and expertise. 

This research concludes that while AMDs offer clear advantages in efficiency and safety, ad-

dressing implementation barriers is important for broader adoption. Recommendations include 

investing in user training, and aligning AMD features with home care needs to maximize their 

benefits for healthcare organizations and elderly individuals alike. 
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Ikääntyneiden ihmisten määrän kasvu ja hoitajien pula Suomessa aiheuttavat merkittäviä haas-

teita kotihoito-organisaatioille palveluiden tarjoamisessa. Lääkitys on yksi keskeisistä syistä, 

miksi ikääntyneet tai heidän omaisensa hakevat apua kotihoidosta. Tämä johtaa uusien ratkai-

sujen etsimiseen, sillä hoitohenkilöstöä ei ole riittävästi saatavilla. Tämä opinnäytetyö tutkii suo-

malaisten kotihoidon sidosryhmien näkemyksiä automaattisten lääkeannostelijoiden / lääkeauto-

maattien käyttöönotosta. Tutkimuksen tavoitteena on tunnistaa lääkeautomaattien käyttöönottoa 

edistävät ja estävät tekijät sekä arvioida niiden potentiaalista kysyntää. 

Tutkimuksessa käytetty laadullista tutkimusta, ja siihen sisältyi haastatteluja keskeisten sidos-

ryhmien kanssa eri kotihoito-organisaatioista. Tutkimus korostaa lääkeautomaattien kasvavaa 

tarvetta hoitajapulan ja yksilöllisen hoidon kysynnän lisääntyessä. 

Tutkimustulokset osoittavat, että lääkeautomaatit parantavat merkittävästi lääketurvallisuutta, 

vähentävät fyysisten käyntien tarvetta, vapauttavat hoitajien aikaa ja tukevat ikääntyneiden itse-

näisyyttä osallistumalla heidät lääkkeenottoon. Kuitenkin lääkeautomaattien käyttöönotossa on 

havaittu myös haasteita. Haasteita ovat muun muassa henkilöstön vastustus, ikääntyneiden so-

peutuminen lääkeautomaattien käyttöön sekä ennakkoluulot laitteiden luotettavuutta ja toiminta-

varmuutta kohtaan. Sidosryhmät huomauttivat, että lääkeautomaattien käyttöönottoon vaikutta-

vat organisaation johtaminen, asiakkaiden sopivuus sekä jatkuva koulutus hoitajille heidän taito-

jensa ja osaamisensa varmistamiseksi. 

Tutkimuksen johtopäätöksenä todetaan, että vaikka lääkeautomaatit tarjoavat selkeitä etuja te-

hokkuuden ja turvallisuuden kannalta, käyttöönoton haasteiden ratkaiseminen on tärkeää laaja-

mittaisemman omaksumisen saavuttamiseksi. Suosituksina esitetään panostamista, käyttäjä-

koulutukseen sekä lääkeautomattien ominaisuuksien sovittamista kotihoidon tarpeisiin, jotta nii-

den hyödyt kotihoidolle ja ikääntyneille voitaisiin maksimoida. 
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1 Introduction 

This thesis aims to explore the potential of Automated Medication Dispensers within Home Care 

organizations, with a focus on identifying both the challenges and benefits these devices could of-

fer. The thesis seeks to understand the factors that facilitate the adoption and demand of Auto-

mated Medication Dispensers and those that may act as obstacles. 

People all over the world are living longer than before, with many now living into their sixties and 

beyond. This increase in life expectancy is happening globally, meaning the number of older peo-

ple is growing in nearly every country. As the population ages, the proportion of elderly individuals 

is rising, which brings both opportunities and challenges. Societies must adjust to this demographic 

shift, considering changes in healthcare, pensions, and other services needed for older popula-

tions. The trend is expected to continue, as advancements in healthcare and living standards allow 

people to live longer lives (Ageing and Health 2024). 

By 2030, one in every six people in the world will be aged 60 or older. The total number of older 

people will grow from 1 billion in 2020 to 1.4 billion by 2030. By 2050, the number of people aged 

60 and above is expected to double to 2.1 billion. Additionally, the number of people aged 80 or 

older will triple between 2020 and 2050, reaching 426 million. This rapid increase in the aging pop-

ulation highlights the growing need for services and policies that support older individuals, espe-

cially in healthcare, housing, and pensions (Ageing and Health 2024).  

The primary reason elderly people often need Home Care services is because they have trouble 

following their medication schedules. This is usually due to physical or mental challenges that 

make it hard for them to manage their medicines on their own. However, Home Care services are 

struggling to keep up with the increasing demand for help because they don’t have enough re-

sources. As a result, many people are turning to private companies for support (Mattila, 2022).  

A qualitative research methodology has been used to conduct this research, involving interviews 

with three professionals from different Home Care organizations. These interviews were conducted 

online via digital platforms, ensuing real time interaction and comprehensive data collection, all of 

which were recorded for accuracy. This thesis focuses to explore the factors affecting the adoption 

of Automated medical dispensers (AMD) in Finland and their potential demand 
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1.1 Background and purpose of study 

This chapter aims to address several key fundamental elements to the study. It starts by providing 

background information on the research topic, offering necessary context to understand the sig-

nificance and relevance of the study.  

This chapter continues to outline the research problem, identifying the specific issue or gap that 

this study aims to address. This step is very important, because it provides the basic structure for 

the research to continue effectively. 

The objectives of the study are then detailed, explaining the primary goals and what the research 

seeks to accomplish. This section clarifies the direction and focus of the research. Furthermore, 

the chapter discusses the significance of the study, elaborating on how the research contributes 

to the existing body of knowledge and its potential implications in the field. 

This thesis aims to highlight the growing number of elderly people and the challenges that Home 

Care organizations are facing now and might face in the future. It will also explore how well-being 

technology, like Automated Medication Dispensers, can help elderly people manage their medica-

tions better and how these technologies can benefit Home Care organizations. 

The world’s population is living longer in comparison to previous centuries. People easily live be-

yond their sixties. The main reason for living longer is long life expectancy due to healthier life-

styles and reduction of mortality from diseases. This creates challenges for health care organiza-

tions when their personnel resources are not enough to meet the growing number of elderly peo-

ple. Well-being technology plays a significant role to help health care organizations to meet the 

needs of growing number of elderly people with current number of personnel in health care organi-

zation (Mace, Mattos, & Vranceanu 2022). 

The COVID-19 pandemic, which began in 2019, made it riskier for elderly people to have in-person 

visits from home care workers. This increased the need for technology like Automated Medication 

Dispensers (AMDs) to provide safe care. These devices help make sure medications are taken 

correctly and avoid mistakes. Since they are considered medical devices, they must follow strict 

safety rules. They can work on their own or with other technologies (European Health Management 

Association 2022). 

In Europe, health technology devices are regulated under EU laws to ensure their safety and effec-

tiveness. Since 2022, regulations for health technologies have been standardized across all EU 

countries. To be approved for use in the European Economic Area, devices like AMDs must have a 

CE-mark, which shows they comply with EU safety and usage standards. These regulations aim to 
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maintain high levels of safety and reliability for healthcare technology used in patient care (Euro-

pean Health Management Association 2022). 

1.2 Automated Medication Dispensers  

Automated Medicine Dispensers are in a very early stage of their lifecycle in Health care sector. 

The oldest service provider has been in the market for almost 10 years and yet, there is a lack of 

academic resources to provide enough information regarding their functionality, effectiveness and 

benefits they provide to Home Care Organizations and other potential target markets. 

1.2.1 Automated Medication dispensers in Home Care 

Automated medication dispensers are part of the home care service package and help to manage 

the dispensing of medications, so the client does not have to worry about their medication intake 

according to the scheduled time. The dispenser provides the correct medications for the elderly at 

the right time. The medications are stored in a locked compartment within the device. If, for any 

reason, the client does not take their medicine at the scheduled time, the dispenser sends an 

alarm to the Home Care team, and a caregiver re-administers the medicine. Re-administration of 

the medicine remotely by caregivers is only possible by Axitare. Automate Medicine dispensers are 

easy to use and help to promote the client’s independent living at home (Pharmaceutical Machines 

s.a.). 

A medical device meets certain definitions and requirements. It is intended to be used on humans, 

and its purpose is the prevention, anticipation, diagnosis, treatment, alleviation, or monitoring of 

diseases. The manufacturer's stated purpose is used to compare to the definition of a medical de-

vice, and these devices are marked with a CE label (European Commission 2020). 

Digital services used through smart devices have become popular year by year in supporting the 

independent living of the elderly and in providing home care services. Many useful and versatile 

applications based on video, audio, and text communication have been developed through these 

devices. Services that are used for maintaining social contact such as screen visits, remote reha-

bilitation services and Medication supporting services are some of successful examples being im-

plemented recently (Niemela et al. 2023). 

The growing elderly population brings challenges for social and healthcare systems, both in terms 

of service capacity and rising costs. According to the Ministry of Social Affairs and Health of Fin-

land, in order to ensure quality ageing, It requires new services and solutions that enables elderly 

people to live at home independently for as long as possible. Technology can play a key role in 

supporting elderly people to remain at home while improving the quality and efficiency of care 



4 

 
services. Automated Medicine Dispensers bring advantages for Health Care organizations. Auto-

mated Medicine Dispensers enable caregivers to prioritize their visits for those who need it the 

most (Istekki 2024). 

1.3 Commissioning Company 

This chapter seeks to present an overview of Axitare Ltd. and the range of services it offers. The 

primary objective is to provide readers with a clearer understanding of what Axitare is, how it distin-

guishes its products and services from other Automated Medication Dispensers (AMDs) available 

in the market, and the advantages that Home Care organizations can gain by utilizing Axitare's so-

lutions. 

Axitare Ltd. is a Finnish company founded in 2017. By 2022, it had over 2,000 users across the 

country. Axitare focuses on making the simplest Automated Medication Dispenser (AMD) for el-

derly people who live independently but use Home Care services. The company started working 

with South Karelia (EKSOTE) in 2017 to improve medication care, which led to the creation of their 

easy-to-use dispenser (Finnish innovator in healthcare technology | Axitare). 

Home care clients are diverse, for this reason Päijät-Häme Welfare service county has decided to 

use 2 types of medication dispensers, choosing the best option based on each client’s needs. "In 

future contracts, we will continue working with several dispensers. Axitare is a great choice for our 

services because its features stand out," says Mattila, encouraging other Welfare Service Counties 

to adopt this method. When a new client needs help with medication, an Axitare dispenser can be 

delivered right at the start of their care, and it can be used with their current medications. The client 

can start using it right away, which helps avoid extra nursing visits. "Axitare is the only dispenser 

that supports this approach," says Mattila. The best results happen when the dispenser is used 

right away and continues as long as the client can manage. "At the beginning of care, the client 

hasn’t yet adjusted to getting medication from a nurse, so their independence is best kept by using 

their own dispenser (Piritta Mattila. s.a.). 

1.3.1 Current providers of Automated Medicine dispensers 

This Chapter aims to introduce the main and mostly used Automated Medicine Dispensers in dif-

ferent Welfare Service Counties in Finland.  

1.3.2 Axitare 

Axitare is a simple, easy-to-use device that is remotely operable and has many functions. It can 

give out daily medications, course of medicine, or medicines needed only occasionally. Liquid 
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medicines can also be used if placed in a cup with a lid. Unlike other devices, Axitare uses medi-

cine cups instead of pre-packaged doses, which many people find easier to use. The device can 

be controlled and monitored remotely using a smartphone or computer with a login. Caregivers or 

family members can check if the user has taken their medicine. If not, the device locks the untaken 

medicine in a safe compartment and allows it to be given again remotely, avoiding extra home vis-

its. Axitare also has a 24-hour battery backup to keep working during power outages. (Easy-to-use 

medicine dispensing robot to support independent living at home s.a.). 

Päijät-Häme Welfare Service County has pointed out several important features of Axitare’s prod-

uct and service in how they work. These include: 

 Immediate service activation for home care patients 

 Use of a familiar medicine cup, simplifying the process of taking medication 

 Integration with the Gillie system, enabling seamless functionality within existing health care 

system 

 Remote operability, allowing adjustments and management from a distance 

 A Finnish product 

 As of January 2024, 363 Axitare devices are in use, with an average of 25,161 medication 

doses dispensed monthly (Etähoiva ja teknologiayksikkö. s. a.) 

1.3.3 Evondos 

The idea for the Evondos automatic medication dispenser came from a project by Mika Apell and 

his classmates during an adult education program at the University of Turku. They all knew how 

hard it could be to manage medications, so they wanted to make things easier for elderly people 

and caregivers. In 2009, they created the first version of the dispenser. It took several more years 

to improve the design and turn it into a complete product and service (Evondos 2024b). 

The Evondos device uses a dose roll, or sachets prepared by a pharmacy, which are placed inside 

the device. It reads the medicine name and time written on the pouch and gives the medicine at 

the right time. If the user doesn’t take the medicine, the device locks it inside. This is reported to 

the healthcare system, and only a caregiver can take the medicine out from the locked compart-

ment (Evondos 2024b). 

1.3.4 Smila  

Tamro is a Public Limited Company which is specialized in selling medicine and health care tech-

nologies. They sell their products and services to multiple niche such as, medicine firms, 
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Pharmacies, Hospitals, private health care and retailers. Almost 60 % of medicines consumed in 

Finland are delivered by Tamro Plc (Tamro s.a.) 

Smila is an automated medication dispenser made by Tamro Plc to improve how medications are 

managed. It works with dose rolls or sachets prepared by pharmacies, which are placed into the 

device. Smila reads the time and details, like the medicine name, from the text on the pouches and 

gives the medicine at the right time. Unlike other devices that mainly serve home care, Smila is de-

signed for both home care and nursing homes (Tamro s.a.). 

1.4   Demarcation 

This study will primarily focus on Finnish home care organizations, examining their current chal-

lenges related to the shortage of nurses and their use of Automated Medication dispensers. It will 

explore the experiences these organizations have had with Automated Medication dispensers, as-

sess emerging trends, and evaluate the potential of these devices in Finland. 

According to the World Health Organization, the global population is aging, but the European popu-

lation is aging at a faster rate. The Nordic countries are at the forefront of this demographic shift, 

with Finland being the fastest aging country. Consequently, this thesis will also provide an over-

view of the global situation of the elderly people, with a particular focus on Europe, the Nordic 

countries, and specifically Finland. 

It is essential to understand how automated Medication dispensers are perceived by home care 

organizations, the challenges they have encountered in implementing them, and the benefits they 

have achieved. Additionally, it is important to assess the future potential of automated medication 

dispensers, particularly within the context of Finland. 

1.5 Research problem and questions 

The researcher has discovered that clearly identifying the research problem is a key step in con-

ducting research. It serves as a guide for the entire research process and helps organize the work 

into smaller, manageable stages. Before starting any research, it's crucial to determine what the 

main problem or question is.  

For this particular study, the researcher is focused on finding answers to the questions below: 

IQ 1. What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing facilitating factors towards the adoption of AMD in Finland 
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IQ 2. What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing barriers to the adoption of AMDs in Finland 

IQ 3. What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing the potential demand for AMDs 

1.6 Benefits 

This thesis will help the author to facilitate the collection of data from various levels of Home Care 

organizations concerning the use of Automated Medication Dispensers (AMDs). Its primary objec-

tive is to explore the experiences and potential benefits of AMDs within Home Care organizations. 

Two main types of AMDs are available on the market: AMDs functioning only with medication bags 

or sachets, and Axitare, which operates using medication cups, but Sachets can also be used in 

parallel with the cups. The thesis aims to highlight the key differences between these types from 

the perspective of Home Care organizations and to analyze the specific advantages each provides 

for these organizations. 

This thesis offers insights into the use of various Automated Medication Dispensers (AMDs) that 

can benefit Home Care organizations. The implementation of AMDs varies across different Home 

Care organizations in Finland, providing comparative data that can be valuable to organizations 

with less experience in using these devices. 

1.7 Key Concepts 

The purpose of this chapter is to offer a brief understanding of key terms used throughout the the-

sis. It aims to familiarize the reader with essential concepts, ensuring a thorough and accurate un-

derstanding of the subject. Each term is carefully defined to give clarity and enhance comprehen-

sion of the topic being explored. 

Automated Medication Dispenser technological devices that are part of the home care service 

package and help to manage the dispensing of medications, so the client does not have to worry 

about their medication schedule. The dispenser provides the correct medications to the client at 

the right time. The medications are stored in a locked compartment within the device. If, for any 

reason, the client does not take their medication at the scheduled time, the dispenser sends an 

alert to the home care team, and a caregiver re-administers the medication. Medication dispensers 

are easy to use and help promote the client’s independent living at home (Pharmaceutical Ma-

chines s.a.). 
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Home care covers both home assistance services and home nursing care. Its main objective is to 

support clients in maintaining their ability to live independently in their own homes by promoting 

their functional capacity, health, well-being, self-sufficiency, and social inclusion. These services 

are delivered by the Welfare Service Counties, through service vouchers, or by private contracted 

providers (Keski-Suomen hyvinvointialue 2023). 

Medication safety is a key component of comprehensive care. It can play a crucial role treatment, 

slow down the pace of the diseases and prevent illness. Drug safety and Medication Safety are two 

components of Safe Medication. The difference between two terminologies are as follows: Drug 

safety refers to the safety of the pharmaceutical product itself, while medication safety focuses on 

the safe administration and management of medication treatment (Ministry of Social Affairs and 

Health. s.a.). 

Nursing shortage It is estimated that there are approximately 29 million nurses and 2.2 million 

midwives globally. However, the World Health Organization (WHO) projects a shortage of 4.5 mil-

lion nurses and 310,000 midwives by 2030 (World Health Organization 2024). 

Elderly people/ Home care client An individual at age of 65 year old and above. They are above 

retirement age and due to their physical or mental restrictions, rely on others to maintain their daily 

activities fully or partially (OECD 2024). 
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2 Literature Review 

Finally, the chapter aims to shed light on what are the factors that facilitate the use of Innovation 

and what factors play a role as barrier. 

2.1 Elderly patient care 

Due to the increase of life expectancy, people globally are living longer. Majority of individuals can 

live into their sixties and beyond. Countries are experiencing growth not only in the number of adult 

individuals, but also in the share of elderly individuals in the population (Ageing and Health 2024). 

There are two major factors causing the growth of aging population. The first factor is significant 

increase of life expectancy, only in the UK there are over 10 million of over 65-year-old people, in 

other words it means every sixth individual is over 65-year-old. The latest projections estimate that 

in 20 years the number of elderly people increase by 5,5 million more and by 2050 the number will 

be doubled to approximately 19 million. It would mean that every fourth individuals in the UK will be 

over 65-year-old (Cracknell, 2010). 

The global increase of life expectancy is largely due to a reduction in death rate from infectious and 

parasitic diseases, such as smallpox, polio, and measles, alongside healthier lifestyle of people. 

The second factor is due to improvements and access to birth control methodologies and broader 

willingness towards education and career-orientation have contributed to a substantial decline in 

fertility rates. The worldwide total fertility rate has decreased from 5,0 children per woman in the 

period 1950-1955 to 2,5 children per woman between 2010 and 2015, with projections indicating it 

will decline below the current level by 2050 (Institute for Health Metrics and Evaluation 2024). 

Europe is aging faster than other continents and the population is already older, ranked by median 

age, and it is estimated to maintain this status until 2050. Globally, the number of elderly people is 

projected to more than double, rising from 841 million in 2013 to over 2 billion by 2050 (United Na-

tions, 2013). However, the percentage of elderly people compared to the rest of the population is 

more important than their increase in numbers. Globally the percentage of people aged 60 year old 

andabove has risen over time from 9.2 % in 1990 to 11.7 % in 2013 and according to statistics it 

wil reach 21.1 % by 2050 (Sander et al., 2015). 

The chart below shows the increase in the number of people aged 65 and over between 2013 and 

2023 in Europe. 
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Figure 1. Increase in the share of the population aged 65 years and over between 2013 and 2023 

(Population structure and ageing 2024) 

Elderly people need more Health Care and since they are increasing in number, they are perceived 

as reliant on others, and as a burden to society. Health Care professionals need to challenge this 

societal bias, because it is harmful and lead to age discrimination (World Health Organization s.a.). 

Modern developments such as globalization, advances in transportation and communication tech-

nology are influencing the lives of elderly people in significant ways. These factors can affect the 

access of elderly people to resources both positively and negatively. Its crucial for Health profes-

sionals to take these factors into consideration when creating strategies to ensure the access of 

elderly people for Health Care’s services (World Health Organization s.a.). 

The UN Decade of Healthy Ageing (2021-2030) program is designed to reduce inequalities to-

wards elderly people concerning health and improve their quality of life. It also refers to their fami-

lies and communities. This program focuses on four key areas; changing attitudes and addressing 

ageism that society adopt more positive views about elderly people, creating supportive communi-

ties that help elderly people to maintain their abilities and independence, Providing human-cen-

tered healthcare to provide services that meets the needs of elderly, Offering quality long-term care 

to ensure those elderly individuals who need continuous support receive effective care (Decade of 

Healthy Ageing s.a.). 

Population pyramids (see Figures 3 and 4) illustrate the distribution of the population across differ-

ent age groups and genders. Each bar in the pyramid represents the percentage of the population 

within a specific age and gender category. As of January 1, 2023, the EU population pyramid 



11 

 
displays a narrow base and a rhomboid shape, reflecting the 'baby boom' generation born during 

the post-World War II period when fertility rates were high. These 'baby boomers' are now contrib-

uting to the expanding retiree demographic, as demonstrated by the comparison with the 2008 

population pyramid. This bulge, moving upward through the pyramid, results in a narrower base 

and a reduced proportion of working-age individuals (Population structure and ageing 2024). 

 

 

 

Figure 2. Population pyramids, EU 2008 and 2023. (Population structure and ageing 2024) 

Another dimension of population aging is the increasing proportion of very old individuals within the 

older population. The relative significance of those aged 80 and over is growing more rapidly com-

pared to other age groups within the EU. Projections indicate that the share of individuals aged 80 

years and older in the EU population will rise approximately 2.5 times from 6.0% in 2023 to 15.3% 

by 2100 (Population structure and ageing 2024). 
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Figure 3. Population structure by major age groups, EU 2008-2100 (Population structure and age-

ing 2024) 

According to Marco Marsella Head of the “eHealth, Well-being, and Ageing” in the European Com-

mission; Digital technologies play a crucial role to transform health, care and wellbeing. Demo-

graphic change is a complex challenge and digital can help address provision of services across all 

European regions (European Commission 2021). 

Between 2017 and 2020, Tech4Care developed and tested a virtual reality (VR) system for stroke 

rehabilitation as part of a pre-commercial procurement initiative led by healthcare organizations in 

Northern Ireland and Italy. This project significantly accelerated the company’s internal research 

and development efforts, contributing to its growth and the advancement of additional digital health 

products that are now commercially available. The VR-based solution allows stroke patients to un-

dergo rehabilitation in the comfort of their homes through adaptive, immersive VR games, with clin-

ical staff remotely monitoring their progress (European Commission 2021b). 

European Commission organized a workshop in 2021, the workshop was organized as part of the 

European Week of Regions and Cities (EWRC) Health Day, in collaboration with the European 

Commission’s Directorate-General for Communications Networks, Content and Technology (DG 
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Connect) and the Committee of the Regions’ Commission for Natural Resources (NAT) (European 

Commission 2021b). 

2.2 Home Care 

The origins of home care are closely tied to the practice of nursing, which emerged in the United 

States in the late 1800s. The concept of delivering nursing care at home was pioneered in 1859 by 

William Rathbone, a wealthy businessman and philanthropist from Liverpool, England. After experi-

encing the care provided to his wife at home before her passing, Rathbone created a system of 

visiting nurses. He also collaborated with Florence Nightingale to establish a training school for vis-

iting nurses at Liverpool Infirmary. The nurses who graduated from this program focused on assist-

ing the poor in their homes. During the late 1800s, rapid urbanization and the arrival of large num-

bers of immigrants in the U.S. caused living conditions to decline, leading to health issues that re-

quired attention. Similar to England, home care in the U.S. was initially aimed at helping the poor, 

and visiting nurse associations (VNAs) were formed by groups seeking to improve the health of im-

poverished communities. These associations provided nursing care in people's homes as a re-

sponse to the unhygienic conditions and the rise in illnesses during this period. (Carolyn & Paula 

1996, Chapter 2).  

The modified draft below shows the lifecycle of Home Care client: 

 

Figure 4. The process of Home Care (Sanna et al., 2021) 

World War II further contributed to the growth of home care, as physicians reduced the frequency 

of home visits, leaving nurses to manage most health and illness care in the home. In 1946, New 

York City's Montefiore Hospital created a program for post-hospital acute care, extending conva-

lescent care to patients in their homes. From this period through the mid-1960s, VNAs expanded 

throughout the U.S., with their services primarily aimed at providing health and illness care for the 

poor. Acute care was mostly administered in hospitals during this time. The introduction of Medi-

care in 1965 marked a significant turning point in home care. Under this legislation, home care be-

came a benefit available to elderly individuals enrolled in the Medicare program. This change led to 

a greater demand for home care services and resulted in the transformation of home health 
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agencies, with an increase in the number of for-profit providers offering home health care services 

(Carolyn & Paula 1996, Chapter 2). 

The concept of ‘home care’ is understood differently across the world. The services included in 

Home Care differ a lot depending on the country and the culture. Studies on home Care do not 

precisely define what services are included in Home Care. (Thomé, Dykes & Hallberg, 2003; 

Breedveld, 2004). Home care can be understood of as any care provided in someone’s house aim-

ing to enable them to live in their house independently by using services provided by Home Care. 

Home care services might be provided only by professionals or shared with family members, like a 

spouse or relative. These services can include personal help, such as bathing or dressing, or prac-

tical tasks like cleaning and cooking (Genet et al., 2013, Chapter 4). 

In the last 20 years, elderly care has shifted from institutions to home-based services. This change 

is mainly due to cost issues and preference of elderly people to live in their homes for as long as 

possible. To meet the need of elderly people more efficiently, new policies prioritize greater collab-

oration, integration and coordination between healthcare services and social welfare services (Ja-

mieson 1997). 

All 15 European countries have home nursing and help services, but home care is still new in 

Greece and Italy. Many areas in these countries lack these services. Home care is part of 

healthcare everywhere, but home help is mostly under social services. In Sweden, since 1992, 

home nursing has been moved from healthcare to social services. In some parts of Italy, home 

nursing is also handled by social services. This leads to different ways of funding nursing and help 

services (Jamieson 1997). 

Home care is a service that helps elderly people manage their daily life at home. It aims to support 

and ensure elderly people manage their daily lives at home (Ageing 2024).  

When elderly people require care and support, the goal is for them to stay in their homes as long 

as possible, even until the end of life. Care is given at home or in a home-like living environment 

(Home Care s.a.). 

2.2.1 Specific needs of Home Care 

The primary and common tasks that nurses perform in home care are described as follows: 

 Provide medical and nursing care at the elderly person’s own home 

 Provide assistance with daily activities of elderly people 

 Coordinating the care of the elderly person to promote well-being and facilitate their ability 

to remain in their own homes for as long as possible (Jamieson 1997). 



15 

 
2.2.2 Lack of nurses and resources to address specific needs for elderly care (Europe) 

The European Commission’s Health and Food Safety department warns about a growing lack of 

nurses and caregivers in the EU. This shortage is likely to get worse as the population ages and 

many current workers retire (European Commission 2024). 

The COVID-19 pandemic has made healthcare worker shortages in Europe worse. A recent Lan-

cet report says the world needs 43 million more healthcare workers, like doctors and nurses, to 

overcome current shortage. (GBD 2019 Human Resources for Health Collaborators, 2022). In Eu-

rope, 40% of doctors in one-third of countries are close to retire, and 9 out of 10 nurses are think-

ing about leaving their job (WHO, 2022). This is critical because there is a severe shortage of 

nurses and midwives, with 30.6 million more needed globally (GBD 2019 Human Resources for 

Health Collaborators, 2022). (Global Burden of Disease Collaborative Network 2022). 

 

 

Figure 5.  Graduates- nursing professionals and midwives, 2010 and 2020 



16 

 
2.2.3 Nursing shortage in Finland 

Finland has been warned about the nursing shortage for years, but it has gotten worse in the past 

few years. Some hospitals and elderly care departments have closed, surgeries are delayed, and 

services have been reduced (Punkari 2023). 

At the start of 2023, Keva, the municipal pension insurer, released its analysis of the nurse short-

age in Finland. Keva reported that Finland needs over 16,000 registered nurses and nearly 9,000 

practical nurses. These numbers gained a lot of attention and became common topics in election 

debates (Mäntymaa 2023).  

Finland is facing a shortage of nurses and other healthcare workers. To solve this problem, the 

country plans to bring in more workers from Asian countries. A survey by Yle, which is a Finnish 

media company, found that health services in Finland want to hire at least 1,000 healthcare work-

ers from abroad in the next few years. This move is part of Finland’s plan to fill the gap caused by 

the shortage of local workers in healthcare jobs. By attracting skilled workers from countries in 

Asia, Finland hopes to improve the quality of care and ensure that there are enough workers to 

meet the demand for healthcare services. (Mäntymaa 2023).  

Jussi Salo, who is the Development Director of the nurses' union Super, says that if Finland 

doesn't manage the process of integrating foreign nurses into the country and their workplaces 

well, it could create more problems instead of solving the nursing shortage. It could add extra chal-

lenges, making it harder to improve the healthcare system instead of helping it (Pennanen & Suik-

kanen 2023). 

According to a survey by Yle, wellbeing service counties in Finland spend a lot of money to hire 

nurses from Philippines. For each nurse, they pay staffing companies between 5,000 and 10,000 

euros. If they hire 1,000 nurses in a year, the total cost adds up to several million euros (Mäntymaa 

2023). 

Last spring, Finland's Ministry of Social Affairs and Health (STM) created a plan with steps to make 

sure there are enough workers in social and healthcare services (Mäntymaa 2023).  

To provide good quality and enough social and healthcare services, skilled workers are essential. 

Finland has created a roadmap for 2022–2027, along with a detailed plan for 2022–2023, to en-

sure there are enough healthcare professionals. This plan focuses on several key areas: offering 

sufficient training for staff, improving what is taught in training programs, changing how tasks are 

assigned and work is organized, making better use of technology, and creating better and more 
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sustainable working conditions. These measures aim to strengthen social and healthcare services 

in Finland (Ministry of Social Affairs and Health 2024b). 

Finnish Prime Minister Petteri Orpo's government has a plan to tackle the shortage of social and 

healthcare workers, which is affecting the availability of important services in the country. The plan 

includes both immediate actions and long-term solutions to fix the problem (Ministry of Social Af-

fairs and Health 2024b). 

2.2.4 Whom does AMDs serve? 

Medication dispensers can be given to people who qualify for home care services. These services 

are for those who need help living at home and handling daily tasks because of issues like limited 

ability to function, long-term illness, disability, intellectual disability, or memory problems. A per-

son’s age does not affect whether they can receive home care services (Pharmaceutical Machines 

s.a.). 

A medication dispenser is suitable for someone who needs help remembering to take their medi-

cine, can follow instructions, and does not have severe memory problems. The person should be 

able to move around their home on their own, hear and see the dispenser’s alerts, and have 

enough hand strength and coordination to pick up the medicine and take it (Pharmaceutical Ma-

chines s.a.). 

In Pirkanmaa’s Welfare Service County, 659 home care clients use medicine dispensers. This is 

11.5% of all the regular home care clients in the area (Hurme & Räisänen 2023). 

Automated medication dispensers also help nurses by making their work easier. Maarit Nurminen, 

a nurse in Lohja's home care, says these dispensers have made a big difference for both elderly 

clients and caregivers. Mornings are usually very busy because many people take their medicine 

then. But when clients can take their medication on their own using the dispenser, nurses can visit 

later in the day. This gives them more time to focus on other important tasks for the client, instead 

of spending time on giving out medicine (Pharmaceutical automation freedom and security for peo-

ple living at home 2024). 

Medication dispensers are designed for people who have mild memory problems, those receiving 

mental health rehabilitation, and individuals who need to take medications at specific times, like 

people with Parkinson's disease. These machines help ensure that patients take their medicine 

correctly and on time, improving their health management (Strengthening/social services/services 

for older older people 2024). 
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2.2.5 Feeling of independence 

Safe medication management is an important part of home care to keep clients and patients safe. 

Most home care clients take regular medications, and some need help to make sure they take 

them correctly. Traditionally, caregivers visit clients at home to help with medication, especially in 

the mornings and evenings, which uses up a lot of resources. Lapland's wellbeing services county 

plans to increase remote home care by 10% in 2024 and by 30% by 2026. Over the past ten years, 

the use of medication dispensing machines has grown. Studies show that these machines are a 

good alternative to home visits. They improve medication management and help elderly people 

stay more independent (Strengthening/social services/services for older older people 2024). 

Digitalization and new technologies like, artificial intelligence, and robots offer new ways to improve 

health and well-being. These technologies can make life better for elderly people and make the 

service system work more efficiently. They help people live healthier lives, manage illnesses, and 

stay independent and safe in their own homes. These innovations can make healthcare services 

more accessible and effective (Quality recommendation to ensure aging of good ageing 2020-2023 

: Towards age-friendly Finland  2020). 

Home care is an important part of services provided at home, but it needs to grow and improve in 

both the number of services offered and the types of services available. This includes using new 

technologies and digital tools, as well as considering the growing importance of volunteer work. 

Good home care builds trust and meets the needs of both elderly clients and staff. To help people 

live at home, there also needs to be more variety in the types of housing options available (Quality 

recommendation to ensure aging of good ageing 2020-2023 : Towards age-friendly Finland  2020). 

Technology can help elderly clients stay independent, maintain privacy, and live more comfortably. 

Robots designed for social interaction, companionship, and therapy are already being used to im-

prove social engagement. Video calls can make it easier for elderly people to communicate with 

doctors and healthcare workers without needing to visit them in person. Remote connections can 

also be used for group activities like meals, where 4–5 elderly people can eat together and social-

ize, with staff helping to manage the meal. Family members can also join in care meetings and 

support their elderly relatives through these remote connections. This makes it easier for families 

to stay involved in their loved ones' care (Quality recommendation to ensure aging of good ageing 

2020-2023 : Towards age-friendly Finland  2020). 

2.2.6 Cost efficiency 

Since the 1970s, home care has changed a lot because of shifts in the healthcare system and 

what people need. In the late 1970s, a review of the Social Security system showed that the old 
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healthcare model, which focused on hospitals, was too expensive and not very effective. This led 

to changes in the healthcare, pharmaceutical, and insurance industries. The pharmaceutical and 

medical equipment industries were the first to start offering specialized home care services. As 

managed care grew, home care agencies needed to provide more advanced services to work with 

insurance companies. Home healthcare became a competitive business, where agencies had to 

offer high-tech care to meet the demands of the market. Today, home care continues to adapt to 

new needs and technologies (Carolyn & Paula 1997, Chapter 11). 

The growth of high-tech home care happened because of the need to lower hospital costs and im-

prove patient care. This led to the development of more advanced services, making treatments like 

home antibiotic therapy more common and accepted. As a result, home care nursing has become 

more specialized, requiring nurses to be skilled in handling complex medical equipment and 

providing serious care at home. Nurses play a key role in making sure care is safe and effective, 

whether they are directly providing care or coordinating with other specialists. Their work involves 

thorough assessment, monitoring, and following proper guidelines. This has made home care nurs-

ing an essential part of healthcare (Carolyn & Paula 1997, Chapter 2). 

2.2.7 Medication safety 

New digital tools, like robotics, e-prescriptions, automated medication preparation, safety cabinets, 

barcode systems, and smart pumps, have great potential to improve how medication is managed 

in hospitals across Europe. By using these tools, hospitals can improve patient safety and make 

healthcare systems more resilient. Widespread use of these digital tools would help healthcare 

workers and administrators meet important goals, such as making sure medicines are available, 

sharing patient data, fighting drug resistance, and supporting the EU’s goals for a greener and 

more digital future. However, many hospitals in Europe still have low levels of digital technology in 

their medication management, which creates challenges that could slow progress. This shows that 

more effort is needed to fully integrate these digital solutions (EHMA 2022). 

Medication errors happen when a drug is wrongly prescribed, prepared, given to a patient, or moni-

tored. In Germany, preventable medical errors cause about 18,800 deaths every year. In England, 

medication mistakes in hospitals lead to 1,700 deaths annually, and in Sweden, it's estimated that 

3% of the population, or nearly 345,000 people, die because of medication errors. In Spain, medi-

cation errors are the most common cause of harm to hospitalized patients, making up 37.4% of all 

harmful incidents. Across Europe, it is estimated that one person dies every day from a medication 

error, which is more than the number of deaths caused by road traffic accidents, breast cancer, or 

HIV. Research shows that common medication mistakes include errors in writing prescriptions, 
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giving the wrong dosage, or forgetting to give medication, all of which can seriously affect patient 

safety (Mulac et al. 2021). 

 

Figure 6. Proportion of mortality due to medication errors (EHMA, 2022). 

2.3 Adoption of New Technology 

Diffusion of innovation’s theory 

The healthcare system is shaped by many different factors, not just the people involved and their 

roles. These factors include things that can create obstacles or have an impact on the system, 

such as different theories and methods, the way policies are made, the specific features of the 

healthcare environment, and the attitudes of those who use the services. Market competition, the 

people pushing for new ideas, how clinics are organized, the right timing for changes, how new 

ideas are introduced, and the way society is structured also play a big role in shaping how 

healthcare is delivered (Daim et al. 2016,15). 

There are studies about how healthcare professionals see and respond to telemedicine technolo-

gies, which allow healthcare to be delivered remotely (Al-Qirim, 2007a). In one study about com-

munity-based learning, nearly half of older participants said they were interested in using the Inter-

net to find trustworthy health information (Cortner, 2006). There are broader social trends that are 

affecting older adults, making them more likely to adopt a connected, always-online lifestyle. This 

includes being monitored and encouraged to take care of their health around the clock. Another 

study on older adults’ opinions about Smart Home Technologies showed that while many wel-

comed these innovations, they also had concerns about things like ease of use, reliability, trust, pri-

vacy, stigma, accessibility, and cost (Coughlin, D'Ambrosio, Reimer, & Pratt, 2007). Additionally, 

research has looked at what factors influence how people aged 65 and older use more advanced 

technology like personal computers and the Internet (Daim et al. 2016,15). 

The adoption of healthcare technology is affected by how much market share care organizations 

have and how much competition exists between them. Research shows that hospitals are less 

likely to adopt new technologies when Healthcare Maintenance Organizations (HMOs) have a 
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bigger share of the market. However, hospitals are more likely to adopt new technologies when 

there is more competition among different HMOs (Bokhari, 2009). Additionally, the increasing pres-

sure to cut costs in managed-care settings is encouraging hospitals to use clinical and administra-

tive IT systems. These systems help improve efficiency and reduce costs (Daim et al. 2016,15). 

Several factors help ensure the successful adoption of Electronic Health Records (EHRs). Larger 

hospitals, hospitals with academic connections, and those with bigger IT budgets and more dedi-

cated staff are more likely to use advanced clinical information systems (Amarasingham et al., 

2008; Kazley & Ozcan, 2007). Physicians working in larger groups, hospitals, or medical centers, 

especially in the western U.S., are more likely to adopt EHRs (DesRoches et al., 2008). Addition-

ally, organizations with more IT resources are more likely to embrace new technologies (Angst, 

2007). Environmental factors, such as being located in urban areas or dealing with more uncer-

tainty, also make it more likely that EHRs will be adopted (Kazley & Ozcan, 2007). Important fac-

tors related to physicians, like having a larger practice, more years of experience, and being more 

ready for technology, also help with the adoption of EHRs (Abdolrasulnia et al., 2008). Finally, 

strong decision-making and planning processes within an organization greatly support the suc-

cessful implementation and use of computerized patient records (Daim et al. 2016,15). 

 

Figure 7. Theory of technology acceptance model (Daim et al. 2016). 
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2.3.1 Factors that facilitate the adoption 

According to Everett M. Rogers in Diffusion of Innovations, there are 4 factors that facilitate the 

adoption of new innovation. These factors are explained below: 

Relative advantage: 

Relative advantage helps people adopt new ideas or technologies because it reduces uncertainty 

about whether the new innovation is better than the current way of doing things. When people are 

considering adopting something new, they look for information on how it can improve their financial 

situation, make their lives easier, save them time, or provide immediate benefits. The stronger the 

perceived advantage of the new idea, the more likely people are to adopt it. That’s why relative ad-

vantage is one of the best ways to predict how likely people are to adopt new technologies. How-

ever, innovations that offer benefits later, such as preventive measures like insurance or vaccina-

tions, often face challenges. These types of innovations are harder to promote because their re-

wards are not immediately obvious, which can make adoption slower (Everett 1983). 

Relative advantage means how much better an innovation is seen as compared to the existing way 

of doing things, and it plays a big role in how quickly the innovation is adopted. This advantage can 

be seen in different ways, such as financially, socially, or in other ways, depending on what the in-

novation is and what the person adopting it cares about. For example, when pocket calculators be-

came much cheaper in the 1970s, they became more appealing to consumers, showing how the 

perceived advantage of a product can grow over time and speed up its adoption. While making 

money is often the main reason for adopting new things, other factors like how well the innovation 

fits with what people already do and how easy it is to see its benefits also matter. Economic bene-

fits alone don't fully explain why people adopt new innovations, because social and situational fac-

tors also play an important role (Everett 1983). 

Compatibilty: 

Compatibility helps people adopt new ideas because it makes the new innovation fit well with their 

existing values, past experiences, and needs, reducing uncertainty. People are more likely to ac-

cept something new when it matches their cultural beliefs, previous knowledge, or what they feel 

they need. For example, innovations that align with cultural norms are adopted more quickly, while 

those that conflict with traditions, like boiling water in Peru, may face resistance. Compatibility also 

makes it easier for people to relate the new idea to what they already do, which reduces the dis-

ruption and helps them understand it better. Additionally, when an innovation addresses the spe-

cific needs of the adopters, they are more likely to adopt it. However, if people have had bad expe-

riences with past innovations, it can make them hesitant to adopt new ones, a phenomenon called 
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"innovation negativism." While compatibility is not as strong a reason for adoption as relative ad-

vantage, it still plays an important role when the innovation fits well within the adopter’s situation 

(Everett 1983). 

Triability 

Triability helps to adopt new ideas by allowing to try out an innovation on a small scale first, which 

reduces uncertainty. Innovations that can be tested in smaller, low-risk steps are usually adopted 

faster than those that cannot be tested. This ability to experiment with something new lets people 

assess its benefits before fully committing, making it feel less scary. Early adopters, who don't 

have many examples to follow, often find trialability more important, while later adopters tend to 

rely on the experiences of others. Because trialability gives people a sense of control and lowers 

the perceived risk, it is generally linked to higher adoption rates (Everett 1983). 

Observability 

Observability helps to adopt new ideas by making the results of an innovation easy for others to 

see. When people can clearly see and understand how a new idea benefits others, they are more 

likely to adopt it themselves. Innovations with visible and obvious results tend to spread faster be-

cause they help reduce uncertainty for potential adopters. This is especially true for technological 

innovations, which usually include both hardware (physical tools) and software (digital systems). 

The hardware is easier to see and understand, so it leads to faster adoption, while innovations that 

rely more on software, which is less visible, tend to spread more slowly. In general, the more visi-

ble the results of innovation are, the higher the adoption rate (Everett 1983). 

2.3.2 Barriers to adoption 

Several factors can significantly hinder the adoption of innovation. This chapter seeks to highlight 

the key factors that act as barriers to the adoption of innovations. 

Complexity 

Complexity acts as a barrier to adopting new ideas because innovations that are seen as hard to 

understand or use tend to discourage people from trying them. If an innovation is more complex, it 

takes more effort to learn how to use it and put it into practice, which increases uncertainty and 

slows down the adoption process. Studies show that the more complex an innovation is, the less 

likely people are to adopt it, with complexity having a significant impact on adoption rates, only sec-

ond to how beneficial the innovation seems. For example, complex innovations, like the card game 

Canasta, spread slowly because they were harder to understand, while simpler technologies, like 
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television, were adopted more quickly because they were easy to use. In general, when an innova-

tion is too complex, it creates both mental and practical challenges, making it less appealing and 

reducing its adoption rate (Everett 1983). 

Cultural belief 

Cultural values and beliefs can be a significant barrier to adopting new ideas when they are very 

different with deeply held social norms. People are often reluctant to accept innovations that go 

against their existing cultural practices or values. For example, in Los Molinos, Peru, people re-

sisted boiling water because it went against their traditional beliefs about hot and cold. Similarly, 

American farmers were slow to adopt soil conservation methods because these practices con-

flicted with their belief in maximizing farm production. In India, many people still avoid eating with 

their left hand, even though sanitation has improved. These examples show that when an innova-

tion challenges long-standing cultural beliefs, it can face strong resistance, which slows down or 

stops its adoption (Everett 1983). 

Homophily 

Homophily is the tendency for people to connect with others who are similar to themselves. While 

this helps communication, it can also slow down the spread of new ideas. This happens because 

new, innovative ideas often come from people in higher-status positions, who mainly interact with 

others in similar social circles. This limits the spread of the idea to those in lower-status groups. To 

encourage the adoption of new ideas, change agents need to engage with leaders from different 

parts of the social structure. Research shows that while networks of similar people can slow the 

spread of new ideas, networks that connect different social groups can help share innovations 

more widely. This shows the importance of having strategies to connect different groups and im-

prove the spread of new ideas (Everett 1983). 

Pro-Innovation Bias: 

The pro-innovation bias in diffusion research is the idea that new innovations are always good and 

should be quickly adopted by everyone. This bias comes from a few factors, like early studies fo-

cusing mainly on successful, profitable agricultural innovations and the fact that research is often 

funded by organizations that want to promote new ideas. Because of this, most research looks at 

innovations that have been successfully adopted and ignores cases where innovations are re-

jected, discontinued, or changed in some way. This creates an incomplete understanding of how 

innovations spread. To improve this, researchers should study not just the successful adoptions 

but also the failures and challenges in adopting innovations, to get a fuller picture of how innova-

tions spread (Everett 1983). 
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3 Research Methods 

This chapter outlines the research framework, discussing the approaches and techniques em-

ployed for data gathering and analysis. The purpose is to provide transparency on the choice and 

application of specific methodologies to address the research questions effectively. 

3.1 Research Design 

The research is structured as a qualitative study, focusing on interviews and observations within 

Finnish home care organizations. This qualitative approach was selected to capture in-depth in-

sights from participants on their experiences and perspectives with Automated Medication Dis-

pensers (AMDs). 

Qualitative research often starts by observing and collecting data to develop new ideas or theories 

(inductive approach), focusing on understanding things naturally as they happen. Sometimes, it be-

gins with an existing theory and uses data to test if that theory holds true (deductive approach). In 

many cases, researchers combine both methods (abductive approach), creating new ideas from 

the data and then testing those ideas against existing knowledge, repeating this process through-

out the study (Saunders, Lewis, & Thornhill 2007) 

Thematic Analysis is a way of analyzing qualitative data by looking for patterns or themes in the 

information you’ve collected, like interviews, observations, or diaries. This process involves organ-

izing the data by coding, which means labeling pieces of information that relate to your research 

question. The goal is to find common themes that appear across the data to help you better under-

stand and analyze it (Saunders, Lewis, & Thornhill 2007). 

Thematic Analysis is a method for analyzing qualitative data that is both organized and adaptable. 

It gives a clear and logical process to work through, making it easier to study the data. This ap-

proach helps you describe, explain, and even build theories based on the patterns or themes you 

find in the data (Saunders, Lewis, & Thornhill 2007). 

Market research comes from studying marketing and focuses on understanding what the market or 

consumers think. It provides important information to help with marketing problems or decisions. In 

simple terms, it’s a structured process where data is collected, analyzed, and reported to better un-

derstand specific marketing situations (Kotler & Keller 2009). 

A research design is a plan or blueprint for how to carry out a study. It helps researchers decide 

how to collect and analyze data, starting from big ideas and narrowing down to specific methods. 

Choosing the right design depends on several factors, like the research topic, the researcher’s 
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perspective and experience, the methods they plan to use, and who the research is for. The pro-

cess doesn’t have to follow a strict order, but it involves making thoughtful decisions to fit the pur-

pose of the study (Silverman 2010).  

The qualitative research method is widely used in marketing to explore detailed and in-depth infor-

mation. It helps to understand people’s behaviors, motivations, and experiences. Instead of focus-

ing on numbers or statistics, it answers questions like “how” and “why” by providing detailed in-

sights (Silverman 2010, 118-119).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Research methods framework 

3.2 Population and Sample 

The study involves participants who are important people from home care organizations, specifi-

cally those who are directly involved with or affected by the use of AMDs (assistive medical de-

vices). Since it's not possible to include all stakeholders from Finland, the researchers used a pur-

posive sampling method. This means they choose people who have the most relevant knowledge 

and experience to help answer the research questions fully. 
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ers in Home Care 

Research Questions and Objecti-

ves 

- What are Facilitating factors of AMDs 

in Home care? 

- What barriers exist for adoption? 

- What is the potentian deman for AMDs 

Research Methodology 

- Qualitative research 

o Interviews 

o In-depth data collection 

- Population & Sample  

o Home care professionals 

- Sampling technique  

o  Purposive  

 

Data collection methods 

- Semi-Structured interviews (4 

interviews conducted online) 

- Document review 

o Online sources & 

books 

  

Data collection methods 

- Thematic Analysis 

- Interviews 

  

Quality & Ethics 

- Reliability & Validity Measures 

o Data quality ensur-

ance 

- Ethical considerations 

o Confidentiality 

standards 
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3.2.1 Table 1. List of interviewees 

Name of in-

terviewee 

Organization Title Location Time Language 

Piritta Mattila Päijät-Häme 

Municipality 

Area Director, 

Home ser-

vices 

Teams 29/04/2022 Finnish 

Jukka 

Penttinen 

Axitare LTD CEO Helsinki 01/05/2022 Finnish 

Riikka Niemi-

nen 

Päijät-Häme 

Municipality 

Remote Care, 

Supervisor 

Teams 13/04/2022 Finnish 

Johanna Le-

hosmaa 

City of 

Jyväskylä 

Wellbeing-

technology 

coordinator 

Teams 10/04/2022 Finnish 

3.3 Data Collection 

The data was collected through semi-structured interviews with professionals from different home 

care organizations. These interviews were done online to make them easier and more accessible. 

Each interview was recorded to keep the information accurate. To make the data more detailed, 

the researchers also used observations and reviewed relevant documents. The entire process fol-

lowed strict ethical rules to make sure the study can be repeated and the results are clear and 

trustworthy. 

3.3.1 Table 2. Interview questions 

 Questions 

1 What are the reasons that you have decided to use AMDs? 

2 What kind of results have you achieved by using AMDs? 

3 Are automated medication dispensers reducing costs? 

4 How do you see the future-plans of your organization in terms of using automated medi-

cation dispensers? 
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5 What factors facilitate using AMDs? 

6 What are the barriers for using AMDs? 

7 Would you recommend using AMDs in you and other organizations in the future? 

3.3.2 Table 3. Interview answer 

Question Respondent 1 Respondent 2 Respondent 3 Respondent 4 

1 The home care organi-

zation serves nearly 

1,800 customers across 

20 areas, including spe-

cialized units like distant 

care, homecoming, labor 

division, and backup. 

Despite having approxi-

mately 750 employees, 

the workforce is shrink-

ing each month, even as 

the customer base 

grows. This dynamic 

highlights increasing 

pressure on resources 

due to a rising demand 

for services amid declin-

ing staff numbers 

The main rea-

son was to man-

age the increas-

ing number of 

customers and 

reduce the 

workload of 

nurses 

To increase the 

use of technol-

ogy, as we know 

the number of 

elderly people is 

increasing while 

the number of 

nurses is de-

creasing. Of 

course, it also 

brings other 

benefits when 

we automate 

our services. 

The goal of this 

concept is to im-

prove the 

productivity and 

efficiency of or-

ganizations, 

from the organi-

zation's point of 

view. 

2 Significant reduction of 

physical visits by nurses, 

increased medication 

safety. 

There are sev-

eral factors indi-

cating this, but 

many nurses 

would be 

needed to han-

dle 69 physical 

visits in a day. 

The 23 

The majority of 

customers have 

performed very 

well, and we 

have seen posi-

tive results in 

terms of achiev-

ing our goals. 

. Despite insuffi-

cient personnel 

resources, we 

can expand the 

customer base. 

This is one way 

of measuring 

productivity from 

the 
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automated med-

ication dispens-

ers that replace 

these 69 visits 

represent a sig-

nificant impact. 

organization’s 

point of view. 

3 If we didn’t have 300 au-

tomated medication dis-

pensers, each customer 

would need at least one 

visit per day for medica-

tion care, and some 

would require 2-3 visits a 

day. Altogether, over 

500 visits are avoided by 

using medication dis-

pensers, so it has re-

duced out costs signifi-

cantly. 

when we ana-

lyzed the re-

duced number 

of visits in one 

of our units 

area, automated 

medication dis-

pensers re-

placed 69 physi-

cal nurse visits. 

When 69 visits 

are reduced, it is 

obvious that this 

has financially 

positive conse-

quences be-

cause the 

monthly cost of 

automated med-

ication dispens-

ers is not even 

close to the cost 

of nurses 

Yes, we have 

cheived signifi-

cant results of 

reducing physi-

cal visits by us-

ing AMDs. 

If we didn’t have 

service technol-

ogy and wanted 

to provide care 

services to the 

growing number 

of customers 

without losing 

the quality of 

service, in prac-

tice, it would 

mean we’d have 

to hire more per-

sonnel. Hiring 

more personnel 

means more ex-

penses for the 

organization. 

4 Our goal is that we have 

18 percent of our cus-

tomers using medication 

dispenser by the end of 

the year and next yearly 

we will increase it. 

Our plan is to 

continue using 

and expanding 

the use of auto-

mated medica-

tion dispensers. 

Currently, we 

have around 

1,700 regular 

customers in our 

home care or-

ganization and 

This is a broad 

question. The 

current situation 

regarding nurse 

availability is not 

good throughout 
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we need many 

more AMDs in 

orer to provide 

care services for 

them. 

Finland. It 

seems that we 

won’t have 

enough nurses 

for the next ten 

years. Thus, we 

must use tech-

nology in 

broader aspect. 

5 Nurse shortage and le-

gal obligation is a factor 

to provide care services 

with high quality, and 

AMDs are good solution 

for that. 

Good results 

from pilots, and 

reports that 

shows how 

much we have 

been able to re-

duce physical 

visits. This is our 

direction to re-

duce even 

more. 

Medication 

safety by using 

AMDs have im-

proved beside 

reducing physi-

cal visits and 

saving money. 

This is the future 

of our organiza-

tion. 

 

6 Since this technology 

this technology is new, it 

needs awareness and 

increase of training for 

nurses. Some nurses 

are worried that if auto-

mated dispensers take 

over the task of dispens-

ing medicines automati-

cally, they might lose 

their jobs 

Elderly people 

refuse to use it 

due to lack of 

knowledge. 

Nurses also are 

not familiar with 

them and it 

causes preven-

tion sometimes. 

Some technical 

issues with 

AMDs causes 

fear for nurses 

to handle it. As 

well lack of 

trainings for 

some nurses 

are an obstacle 

 

7 Definetly Yes Numbers do not 

lie 

Of course 
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3.4 Reliability, Validity and Relevance 

The study ensures good data quality by using methods like triangulation, which means using differ-

ent sources of data, tools for collecting data, and ways to analyze it, all focused on answering the 

research questions. This helps make the results more reliable and accurate. The study also fol-

lowed ethical rules, like getting permission from participants and keeping their information private, 

to build trust and make sure the study is credible. 

3.5 Data Analysis 

Thematic Analysis is a way of analyzing qualitative data by looking for patterns or themes in the 

information you’ve collected, like interviews, observations, or diaries. This process involves organ-

izing the data by coding, which means labeling pieces of information that relate to your research 

question. The goal is to find common themes that appear across the data to help you better under-

stand and analyze it (Saunders, Lewis, & Thornhill 2007). 

Thematic Analysis is a method for analyzing qualitative data that is both organized and adaptable. 

It gives a clear and logical process to work through, making it easier to study the data. This ap-

proach helps you describe, explain, and even build theories based on the patterns or themes you 

find in the data (Saunders, Lewis, & Thornhill 2007). 

The researchers used thematic analysis to understand the qualitative data, which helped them find 

repeating themes and patterns related to the use and challenges of AMDs (assistive medical de-

vices). They used tools like coding software or manual coding to organize the data and pull-out im-

portant insights. This made sure the analysis was thorough and focused on the study's goals. The 

following themes were identified during this analysis: 

Workload Management: One main reason for using AMDs was to help manage the increasing 

number of elderly people needing care, along with a decreasing number of workers. AMDs were 

expected to make nurses' jobs easier by reducing the need for them to visit patients in person as 

often. 

Customer Independence: Organizations wanted to use AMDs (assistive medical devices) to help 

customers manage their own medication, allowing them to take care of themselves and be more 

independent 

Medication Safety: Another goal was to make medication safer by ensuring the right amount and 

timing, without mistakes from people. AMDs helped avoid errors and misuse of medication, leading 

to safer experiences for patients and more trust in how medication is managed by the organization 
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Results and outcomes of the interviews regarding AMDs are presented below: 

Reduced Physical Visits: AMDs significantly reduced the need for in-person visits, with some re-

ports indicating a decrease of 69 nurse visits in one area. 

Enhanced Care Efficiency: AMDs helped deliver medication on time and accurately, which sup-

ported patients in following their medication routines. This also reduced the need for nurses to be 

available for every dose. 

These results confirm that AMDs are successful in reducing nurses' workloads and improving med-

ication safety. By achieving these goals, the organization was able to shift resources to other areas 

that needed more attention, without affecting the quality of care. 

Financial Impacts of the research will be mentioned below: 

Cost Reduction: Initially, saving money was a clear goal, which was achieved by reducing the 

number of nurse visits and using resources more efficiently. 

Shift in Financial Focus: Because there are more customers and the needs of the aging popula-

tion are more complex, saving money has become a main goal as well. However, AMDs still help 

save money by reducing the need for physical visits. 

AMDs help save money by lowering operating costs. However, because there is more demand for 

healthcare services, the organization has moved its focus from saving money to ensuring that the 

quality of care remains high, even with limited resources. The money saved helps the organization 

manage some of the extra challenges without reducing the level of care provided. 

Future Plans of Organizations regarding AMDs are mentioned below: 

Increased Usage and Device Variety: The goal is to increase the use of AMDs, aiming for more 

than 20% of clients to use them. They also plan to work with different device suppliers to better 

meet the unique needs of patients. 

Expansion of Technological Integration: AMDs are seen as an early step toward creating more 

advanced digital and automated care systems in the future. 

The organizations see AMDs as part of a bigger plan to use technology in healthcare over the long 

term. This approach helps manage limited resources and keep up with changes in healthcare, us-

ing technology to create lasting, effective solutions. 

Factors that facilitate the use of AMDs are mentioned below: 
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Staff Training and Familiarity: Educating staff on the advantages of AMDs helps build ac-

ceptance and comfort with technology. 

Customer Suitability and Early Adoption: Selecting customers who are comfortable with tech-

nology or introducing AMDs early in their care helps patients get used to them more easily, reduc-

ing any pushback or difficulties. 

Positive Recommendation and High Satisfaction: Interviewees expressed overall satisfaction 

with AMD performance and indicated a willingness to recommend AMDs to other organizations. 

Successful AMD implementation relies on both staff and customer adaptation. Ensuring that both 

parties are comfortable with the technology is essential for maximizing the benefits of AMDs. Staff 

training and targeted customer selection make technology adoption smoother and more sustaina-

ble. 

High satisfaction and positive endorsement of AMDs reflect the perceived value these devices 

bring to the organization and the broader healthcare system. This positive feedback reinforces the 

notion that, despite challenges, AMDs are viewed as beneficial and a valuable long-term invest-

ment 

Barriers to AMD implementation are mentioned below: 

Staff Resistance and Job Security Concerns: Some staff, particularly nurses, worry about job 

security and the potential loss of professional skills due to automation. 

Technical Issues: Connectivity problems and device-specific issues occasionally disrupt AMD ef-

fectiveness, necessitating backup solutions and manual interventions. 

Customer Acceptance: Customers who are used to having direct interactions with nurses might 

be hesitant to switch to technology-based care, which could make it harder for AMDs to be 

adopted by them. 

Barriers to using AMDs come from both people and technology. To reduce resistance, it's im-

portant to communicate clearly with staff and show that AMDs are meant to assist, not replace, 

their work. Technical problems also show that a strong, dependable system is needed to make 

sure the AMDs work properly all the time. 
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Table 4. Theme grouping 

Theme Grouping Theme Description Relation to Diffusion 

of Innovations 

Motivations for 

Adoption 

Workload Manage-

ment 

Reducing nurse 

workload by mini-

mizing physical vis-

its. 

Relative Advantage: 

Highlights clear benefits 

of reduced effort and 

costs. 

Motivations for 

Adoption 

Customer Indepen-

dence 

Enabling patients to 

manage their medi-

cation autono-

mously. 

Compatibility: Aligns 

with societal values of 

patient autonomy. 

Motivations for 

Adoption 

Medication Safety Preventing errors 

and misuse for 

safer patient expe-

riences. 

Observability: Clear evi-

dence of improved 

safety aids adoption. 

Outcomes of Imple-

mentation 

Reduced Physical 

Visits 

Fewer in-person 

visits needed for 

medication man-

agement. 

Trialability: Demon-

strates how benefits 

can be experienced 

early. 

Outcomes of Imple-

mentation 

Enhanced Care Ef-

ficiency 

Timely, accurate 

medication delivery 

supporting routines. 

Relative Advantage: Ef-

ficient care is a measur-

able improvement. 

Financial Impacts Cost Reduction Savings achieved 

through fewer 

nurse visits and 

better resource al-

location. 

Relative Advantage: 

Economic savings ap-

peal to adopters. 

Financial Impacts Shift in Financial 

Focus 

Moving from cost-

cutting to maintain-

ing service quality 

Complexity: Indicates 

challenges as adoption 

scales with demand. 
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amidst rising de-

mand. 

Future Planning Increased Usage 

and Device Variety 

Expanding AMD 

usage and diversi-

fying supplier op-

tions. 

Compatibility: Fits with 

the long-term vision of 

integrated care. 

Future Planning Expansion of Tech-

nological Integra-

tion 

Integrating AMDs 

into broader digital 

healthcare solu-

tions. 

Innovation Complexity: 

Indicates scalability of 

AMDs in digital evolu-

tion. 

Facilitators Staff Training and 

Familiarity 

Building ac-

ceptance and com-

fort with AMDs 

through education. 

Knowledge: Essential 

for diffusion as early 

adopters need clear 

training. 

Facilitators Customer Suitabil-

ity and Early Adop-

tion 

Targeting tech-

ready customers 

and gradual adap-

tation to AMDs. 

Early Adopters: Ad-

dresses readiness of in-

itial users to adopt inno-

vation. 
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4 Data and Results 

In chapter 3, we have covered the detailed methodology and initial findings of interviews with 

stakeholders in home care offering insights about workload management, customer independence 

and medication safety. All of these align well with the Diffusion of Innovation Theory (DOI) i.e 

“the adoption rate of automated medication dispensers (AMDs) based on factors like relative ad-

vantage, compatibility, trialability, and observability” as explained in chapter 2. 

Table 5. Interview findings 

Workload Management Customer independence Medication safety 

 Reduce physical nurse 

visits 

 Postponing peak 

times, nurses can visit 

the elderly later when 

it’s the best suitable 

 

 An elderly person can 

participate and have a 

role in its own medica-

tion treatment 

 

 Elderly person can 

take the right medicine 

at the right time 

 Reduce of risk that 

customer takes the 

wrong medicines 

 

Relative Advantage: Findings show a reduced number of visits by nurses and increased inde-

pendence by patients with use of AMD. This demonstrates a clear advantage of AMD over the con-

ventional support methods supporting relative advantage as discussed in Diffusion of Innovation 

Theory. 

Potential adopters seek evidence for higher profitability, profitability, reduced discomfort, time 

svaing or other immediate benefits. Greater perceived benefits increases the probability of adopt-

ing innovation. For these reasons, relative advantage is a key predictor of adoption rates. How-

ever, innovations with delayed benefits, like preventive innovations (e.g., insurance or vaccina-

tions), often encounter slower adoption due to difficulty in demonstrating immediate benefits (Ever-

ett 1983). 

Compatibility: The highlights from interviews suggest alignment of dispensers with organizational 

goals of safety and efficiency as well as patient goals of independence indicating the easier adop-

tion of compatible innovations. 

Compatibility of new innovations is important for quick adoption as it makes the process less dis-

ruptive and easy for evaluation. The accomplishment of specific needs of adopters increases the 
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rate of adoption. However, the previous poor performance or bad experience of past innovations 

impact the future adoption negatively. This is often called as “innovation negativisms”. In short, alt-

hough compatibility is not a major predictor, it plays an important role in easy adoption of new inno-

vation (Everett 1983). 

4.1 What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing facilitating factors towards the adoption of AMD in Finland? 

In Finland, the advancement and rise in care demands of aging population has led to an increase in 

adoption of advanced technology in social and healthcare sectors. Technological advancement 

plays a crucial role in this scenario as the increasing elderly population need home care for longer 

periods. The shortage of healthcare workers presses the need for such technological advancements. 

However, these advancements raise the question of ethical concern about proper planning, applica-

tion and the impact of technology. Projects like Kan Ta focusing on electronic health document man-

agement are initial steps taken up by Finland’s National Advisory Board on Social and Health Care 

Ethics (ETENE) to address such issues beginning 2009 (Teknologia Ja Etiikka Sosiaali- Ja Ter-

veysalan Hoidossa Ja Hoivassa 2010). 

 1. Rising Need Due to Workforce Shortage 

The interviewee identifies a significant shortage in healthcare staff. Although there are around 750 

employees, this number is decreasing monthly with rising customer numbers. Over 150 new cus-

tomers were added last year, with projections indicating a further increase by 2030 (Mattila, 2022). 

With temporary staffing solutions and additional shifts unable to keep up with demand, the situation 

becomes worse as many clients left without services due to understaffing. 

This response aligns well with the perspective presented in literature about the aging population 

creating a rising demand for homecare services. The fact about the shortage of healthcare workers, 

particularly in homecare services, is a well-documented issue in Finland and other countries, driven 

in part by an aging population (Pesonen et al. 2024). This highlights the urgent need for technological 

interventions such as Automated Medication Dispensers (AMD) and considered as potential solution 

for this issue (Peltola et al., 2020). It is important that healthcare provides a switch to the use of 

advanced technology to address staff shortage and maintain consistent delivery of services to pa-

tients. 
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2. The Role of Technology in Meeting Care Demands 

The interviewee stresses the need for AMD as part of a potential strategy to support existing cus-

tomers by minimizing the need for frequent nurse visits. For example, AMD can optimize the availa-

ble resources efficiently by rescheduling the visits of less critical cases. 

This further aligns well with literature emphasizing the importance of technology in homecare to meet 

the increasing demands of an aging population. AMD, is considered as a potential solution to allevi-

ate workload pressures on an overstretched workforce. Recent research suggests that AMD and 

other similar technologies can provide automation in tasks such as medication management and 

resource allocation. This can significantly reduce the burden on healthcare professionals allowing 

for better utilization of time and resources in tasks requiring critical care (Fengling Li et al. 2021). 

3. Practical Acceptance and Ethical Concerns 

While the interviewee personally advocates for technology, they mention that some supervisors and 

staff are uncomfortable with machines taking over certain tasks. However, there is a general ac-

ceptance of the need for technology to ensure quality care. 

This goes with the acknowledgement in literature about the ethical concerns related to the use of 

technology in healthcare and aligns well with Finland’s efforts (such as ETENE and the Ministry of 

Social Affairs and Health) to address these concerns. Ethical concerns regarding technology in 

healthcare are well-documented. The literature discusses major concerns such as patient autonomy, 

privacy, and the role of human caregivers arising with the use of technology like AMD (Cresswell et 

al., 2021). In Finland, institutions such as the Ministry of Social Affairs and Health have been working 

to address such concerns by emphasizing the importance of human-centered technology and that 

technological intervention act to improve services rather than replacing human care (Ministry of So-

cial Welfare and Health 2023). This aligns with the interviewee’s suggestion that, despite some dis-

comfort, the necessity of technology for quality care is broadly accepted. 

4. Stakeholders’ Support  

The interviewee demonstrates a proactive attitude toward adopting technology by stating their sup-

port using AMD even if it weren’t mandatory. This highlights a positive outlook towards the use of 

AMD among stakeholders. 

This aligns well with the literature that Finnish institutions recognize the necessity of adopting tech-

nology for a sustainable and long-term solution. This is in line with previous studies suggesting the 

support of Finnish institutions for technological interventions in healthcare (Toppinen et al., 2017).  
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Furthermore, the literature stresses that the dedication to enhance quality care and sustainability in 

challenging demographic landscapes brings motivation for such support (Clemens et al., 2018). 

 

Facilitating Factors for AMD Adoption: Staff training and patient compatibility emerged as key 

facilitators in the findings (Explain in detail what are the description). These support DOI's principles 

of observability and trialability, as interviewees expressed greater acceptance when they observed 

AMDs’ effectiveness or had a chance to try them in specific scenarios. 

4.2 What are the perceptions of stakeholders in the homecare industry in Finland regarding 

barriers to the adoption of AMDs in Finland?  

A lot of valuable information was gathered from the interviews in response to questions about adop-

tion of AMD. The discussion revealed the requirements association with AMD adoption. For example, 

continued staff training, technical reliability and patient education would be needed for successful 

adoption. This brings the point that AMD adoption is not just technological decision but also a cultural 

and organizational one, echoing points from Chapter 2. 

Barriers to AMD Adoption: Interviews pointed out major barriers as the resistance coming from 

staff, technical challenges, and some patient’s reluctance, aligning with DOI’s concepts of complexity 

and cultural belief barriers. The complexity of managing technology-related issues, as well as tradi-

tional patient care norms, slowed adoption  

1. Impact on Nurses’ Workload and Potential Resistance 

The interviewee confirms that using AMDs can cut down the need for daily medication-related visits. 

For instance, an estimated over 500 visits can be freed by utilizing 300 automated dispensers (Mat-

tila, 2022). This can lead to fear among staff about job loss due to the use of AMD, resisting the 

adoption. The organizational perspective emphasized the need to free up nurses to address the care 

demands of patients who require in-person support. 

This aligns with the point in literature highlighting staff resistance as a barrier to adoption. As de-

scribed in the literature, complexity and cultural beliefs impact acceptance. Here, despite the dis-

pensers' operational benefits, staff may take it as a threat to their job contributing to resistance, This 

is in line with existing literature, which identifies resistance from healthcare staff as a significant 

barrier to technology adoption (Elg et al., 2017). Resistance is often linked to cultural beliefs, includ-

ing concerns over reduced human interaction and shifts in job responsibilities, which can hinder the 

smooth adoption of automated systems (Jalo & Pirkkalainen 2024). Furthermore, healthcare 
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institutions often struggle to balance technological efficiencies with the need to maintain a personal, 

human touch in patient care, particularly for complex care tasks. 

2. Technical Reliability and Device Integration 

The interviewee points out the integrating AMDs with other technological devices, not just save time 

but also addresses workforce shortages and effectively meet customer demands. This indicates an 

organizational commitment to AMD along with highlighting the dependence on smooth technological 

functioning and effective integration for widespread acceptance. 

Technical issues are a major issue about the consistent reliability of devices as mentioned in litera-

ture. The interview presents the need for seamless integration with other technologies is essential, 

which may otherwise hinder adoption if not managed well. The literature identifies poor integration 

as key factor for operational inefficiencies and disrupted workflow, leading to reluctance in adoption. 

Holthe et al. (2018) found device malfunctions or failures as key inhibitors to the successful imple-

mentation of new technologies in healthcare. Additionally, ensuring seamless integration with other 

healthcare IT systems is critical for securing wide range acceptance among healthcare workers and 

administrators (Jalo & Pirkkalainen 2024). 

3. Patient and Staff Acceptance through Cultural Adaptation 

The interviewee notes that their organization values the use of pioneering technology and aims to 

establish AMDs as a future-oriented solution. However, some reluctance among staff and patients 

may resist or be unfamiliar with automated systems. This cultural aspect underscores the importance 

for a process with gradual adaptation of AMDs to align with organizational goals. 

This response aligns well the perspective of literature describing the importance of cultural and or-

ganizational adaptation in adoption. Resistance rooted in traditional care norms and unfamiliarity can 

hinder the acceptance of AMDs, a challenge that literature ties back to broader cultural and organi-

zational factors influencing technology adoption. Both cultural and organizational adaptation are con-

sidered crucial to the successful adoption of new technologies in healthcare. Resistance due to un-

familiarity and cultural norms appears to be a common barrier in healthcare settings (Harrison et al., 

2019). Martin et al. (2018) highlights how the cultural context of healthcare organizations and will-

ingness of their staff affects the adoption of new technologies. Nevertheless, gradual integration and 

adequate training are suggested to reduce resistance and increase the acceptance of automated 

systems, particularly when the technology is aligned with the organization’s mission and values 

(Sunny, Patrick & Rob. 2018). 
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4. Decision-Making Factors in AMD Acquisition 

Decision-making for adopting AMD requires a pioneering mindset within the organization as it aims 

to adopt new technology. It comes with a high-risk approach as decisions may need to bypass the 

traditional methods of referencing. The interviewee suggests that legal procedures such as piloting 

are often required unless a direct acquisition is permitted due to a lack of similar services. 

Decision-making in adopting new healthcare technology is challenging and often influenced by or-

ganizational culture, regulatory bodies and legal considerations. All these aspects add to the organ-

izational barriers already discussed in literature, making innovative adoption a rather complex and 

slower process. Although a fast- forward approach has been taken by the interviewee’s organization 

to minimize some of these barriers, the legal considerations and compliance with regulatory proce-

dures remains major consideration in AMD adoption. Literature indicates while such bureaucratic 

procedures make the adoption slower, the need for piloting, bidding, or compliance with legal stand-

ards adds to the complexity in spite of the strong internal enthusiasm for accepting new technology 

(Venkatesh, James, & Xu 2016). 

4.3 What are the perceptions of stakeholders in the homecare industry in Finland regarding 

the potential demand for AMDs 

With these interviews, it is evident that a widespread adoption of AMD require a balanced approach 

addressing both technological and human factors, reflecting a nuanced understanding of healthcare 

technology adoption. Insights from current learning align well with both the theoretical perspectives 

in Chapter 2 and practical findings in Chapter 3, emphasizing successful implementation of AMDs is 

not about introducing technology only but also effectively managing organizational change. 

Perceived Demand for AMDs: Stakeholders acknowledged the potential demand for AMDs to ad-

dress workforce shortages and rising care needs. However, this demand is contingent on continued 

compatibility with patient care models and robust support systems. 

1. Growing Elderly Population and Workforce Challenges 

The interviewee describes a major concern associated with the rapidly increasing elderly population 

combined with a shortage of healthcare staff. With the projections indicating that Päijät-Sote will rank 

as one of the top municipalities with an aging population and increasing demands of around 1,800 

homecare clients and combined with reducing workforce, the interviewee explains the need of AMDs 

adoption (Mattila, 2022).  
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This response aligns with the literature, identifying workforce shortages and rising care needs as key 

factors for adopting AMDs. Several studies have highlighted the challenges associated with increas-

ing aging population in European countries, including Finland. The falling workforce just aggravates 

these challenges (Lund, 2020). Considering these challenges, AMDs are considered as potential 

long-term solution to alleviate the burden on limited workforce and healthcare systems. Rissanen et 

al. (2021) has pointed to the particular importance of these technologies in rural areas with acute 

staff shortages. 

2. Technology as a Solution to Meet Customer Needs 

Finland's social care law make it mandatory that all clients must be served regardless of staff short-

ages. The interviewees emphasize the use of AMDs in this aspect. The suggestion to use AMDs 

would help the organization in better management of resources which in turn would enable nurses 

focus on patients needing physical visits. 

This aligns well with the literature highlighting the efficient resource allocation in the healthcare sec-

tor. Studies suggest that automation allows efficient management of resource allocation and routine 

medical visits by patients not requiring urgent attention. This ensures that staff can focus on urgent 

care needs (Haukkala et al., 2019). This is considered as a potential strategic solution addressing 

staff shortage and increasing homecare services (Korpela, 2018). 

3. Acceptance and Integration Challenges Among Staff 

While AMDs are recognized as necessary, there is some hesitancy among staff members who worry 

that technology will reduce their roles or lead to job losses. The interviewee mentions that some 

nurses still prefer traditional medication management and worry that AMDs will lessen their expertise 

in handling medications (Mattila, 2022). 

This aligns with literature that highlights the importance of staff acceptance and cultural adaptation 

as crucial factors in AMD adoption. According to literature, the demand for AMD depends on its 

compatibility with existing care models, as well as the willingness of staff to integrate technology into 

their routines. These concerns about staff resistance and cultural adaptation are in-line with literature 

(Martin et al., 2018). Elg et al. (2017) further suggests this perceived threat as a significant barrier to 

adoption, particularly among healthcare workers who feel their roles may be diminished. 

4. Incremental Adoption Goals 

The organization has set clear targets for AMD usage, aiming to increase AMD adoption among 18% 

of clients by the end of the year. The interviewee notes steady progress toward these goals, with 
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last year's adoption rate exceeding their target marginally at 15.4%. Nevertheless, the dependence 

of AMDs effectiveness on client need bring uncertainty about the overall percentage of clients who 

could benefit from AMDs (Mattila, 2022). 

This aligns well with the literature on incremental adoption and demand forecasting highlighting the 

flexible and gradual adoption of AMDs. The adoption should consider feedback from clients accord-

ing to their needs and goals. Studies indicates a successful technology integration often requires 

pilot testing with gradual and incremental adoption meeting the specific needs of different clients 

(Venkatesh, James, & Xu et al. 2016). Moreover, these feedback loops ensure that technologies like 

AMDs are adapted based on their practical outcomes (Pesonen et al. 2024). 

5. Financial Implications and Organizational Priorities 

Initially, cost savings were a priority when AMDs were introduced, but as client needs have grown 

and staffing has declined, financial considerations have become secondary to operational needs. 

The interviewee points out that, while AMDs do bring some savings, their primary purpose is to 

ensure that essential services are provided to all clients (Mattila, 2022). 

This observation aligns well with the literature suggesting that financial demand drivers are often 

secondary to operational needs in healthcare technology adoption. As AMDs increasingly address 

the functional need, demand is driven more by service delivery requirements rather than cost-saving 

motives. The literature indicates a shift from financial savings to operational efficiency as a driver for 

AMD adoption (Thimbleby 2013). While cost savings remain an attractive feature, the rising burden 

on healthcare system often give importance to operational efficiency and service community over 

immediate financial rewards (Lund et al. 2020). 

6. Overall Satisfaction with AMD Performance and Recommendations 

The organization expresses overall satisfaction with AMDs, despite occasional technical and con-

nectivity issues that require manual intervention. The interviewee notes AMDs remain a critical part 

of organization’s strategy for coping with workforce shortages. They would also recommend AMDs 

to other organizations facing similar challenges (Mattila, 2022). 

This reflects the importance of technological satisfaction and scalability as crucial elements of de-

mand as mentioned in literature. Organizations see AMDs as effective solutions to problems of work-

force shortage. Despite some minor technical issues, there is an overall satisfaction driving contin-

ued demand for usage and further adoption (Obal 2017). This sense of satisfaction is especially 

strong when technology overcomes critical workforce shortages and enhances service delivery. 
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5 Conclusions 

The findings from the interviews with homecare stakeholders in Finland highlight the growing im-

portance of Automated Medication Dispensers (AMDs) in addressing the challenges faced by the 

healthcare sector, particularly considering an aging population and workforce shortages. The adop-

tion of AMDs is seen as a necessary innovation to improve care efficiency, support patient independ-

ence, and reduce the burden on healthcare professionals. 

While stakeholders generally support the use of AMDs, barriers such as staff resistance, technical 

reliability, and patient hesitation persist. The integration of AMDs also requires organizational adap-

tation and a commitment to staff training, technical reliability, and patient education. Interviews em-

phasized the importance of gradual adoption, with organizations setting incremental adoption goals. 

The demand for AMDs is driven by the need to address rising patient numbers and workforce short-

ages, but success hinges on ensuring that the technology complements existing care models and is 

accepted by both staff and patients. 

This chapter covers Key findings, Reliability, validity and relevance of this research, as well as Fur-

ther Research and Reflecting on Learning. 

5.1 Key findings 

IQ 1. What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing facilitating factors towards the adoption of AMD in Finland 

Workload Management: Automated Medicine Dispensers have great impact to reduce the physi-

cal visits required by nurses, It allows to ease workforce shortages and free up resources for criti-

cal tasks. 

Medication Safety: AMDs dispense medication accurately which results in preventing medication 

errors caused either by the elderly person themselves or by nurses, 

Customer Independence: AMDs enable elderly people to take role in their medication intake, 

which results in creating more feeling of independence.  

IQ 2. What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing barriers to the adoption of AMDs in Finland 

Staff Resistance: Nurses are perceiving AMDs as a factor which can risk their jobs and reduce 

their skills and knowledge regarding medication 
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Technical Issues: Any technical issues that can erupt the operation of the technological devices 

and require nurses to take part in solving these particular issues. Taking part in solving these is-

sues prolongs the working day of nurses, 

Customer Resistance: Some customers of Home Care may show reluctance towards accepting 

AMDs due to lack of knowledge regarding the functional reliability of devices. 

IQ 3. What are the perceptions of stakeholders in the homecare industry in Finland regard-

ing the potential demand for AMDs 

Increasing elderly population and nursing shortages increase the demand for AMDs in Finland 

Organizations foresee expanding the use of AMDs to over 20% of their client base, integrating 

them further into homecare strategies. 

Positive user experiences with AMDs support the case for broader adoption 

5.2 Recommendations 

The main purpose of this thesis was to provide understanding concerning the need of Automated 

Medicine Dispensers primarily in Finland. It pursued to cover the factors that anticipate and act as 

barrier for implementation of AMDs in Home Care organizations. These factors were aimed to un-

derstand by interviewing multiple Home Care professionals from different cities, hierarchy level and 

theoretical resources.  

Based on the research findings and literature, the following recommendations are offered to the 

case company to effectively enhance the adoption and utilization of Automated Medication Dis-

pensers in collaboration with Home Care Organizations. 

1. Conducting continuous Staff training to ensure ability to use AMDs effectively. It enables 

staff to feel confident and understand the functional reliability of AMDs which increases ac-

ceptance, leading to stronger adoption and improved utilization. 

2. Strong Technical support reduces reluctancy and improves user satisfaction. It ensures 

seamless integration of AMDs into care routines. 

3. Collaboration with external stakeholders enables to spread the word regarding reliability of 

AMDs. Engaging with policymakers can secure funding opportunities which in long-term 

serves the goals of all stakeholders. 

4. Constant monitoring and evaluation of AMDs on Home Care organizations. Data-driven re-

sults can enhance the efficiency and effectiveness of AMD deployment. 

 



46 

 
5.3 Reliability, Validity & Relevance 

Theoretical studies and interview results of Home Care professionals supports reliability, validity 

and Relevance of this thesis. Interviews were conducted online with several Home Care profes-

sionals from executive to operational levels. Interviews were semi-structured containing the main 

elements of answering the research questions and conducted online to support the documentation. 

Interview results support the validity and relevance of the thesis by providing up to date and con-

crete experience of using Automated Medicine Dispensers. Implementation of AMDs globally is 

very hard to understand due to lack of experience, Finland is the Pioneer in comparison to other 

countries globally. 

The validity of the research is ensured by similar responses received from different Home Care 

professionals as well as using theoretical resources supporting the validity of the research. 

. 

5.4 Further Research  

Since Automated Medicine Dispensers are still in its very early stages and there is not much user 

experience data available, continuous research must be conducted. From the writer’s perspective, 

Home Care Organizations need to work more closely with AMD service providers in order to effec-

tively indicate the impact and benefits of AMDs for Home Care Organizations. So far there are no 

Data available from a third party who has indicated the results that Home Care organizations have 

achieved by using AMDs, these results could impact the decision-making process of executive 

level in order acquire AMDs for larger group of Home Care’s Customer base. Welfare service 

counties have achieved positive advancement and have started to more effectively follow up the 

results, but in order to maximize the effectiveness, there are more data needed to be collected in 

order to prove the effectiveness of AMDs to the executive level of Welfare service counties. 

5.5 Reflecting on Learning 

Qualitative research provides in depth information regarding the topic that needs to be researched. 

It helps to understand the topic fundamentally. During this research the researcher gains under-

standing on how similar qualitative research is conducted regardless of how fields of studies differ 

from each other. Qualitative research has helped the researcher to plan a research process, apply 

theories to support the result, understand data collection methods and analyze data. The re-

searcher has gained deeper understanding as far as usage of Automated Medicine Dispensers are 

concerned in Home Care organizations. Due to early stage of AMDs operating in Health Care sec-

tore, there are not enough studies to support the theoretical part of the research, this can be noted 

as one of the challenges during the research. 
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Usage of AMDs are at very early stages both in Finland and Globally, thus it requires commitment 

from executive level of the organization to lead and support the operational level of the organiza-

tion in order to maximize the outcomes of AMDs to support the staff and the organizational goals 

and.  

The research provides deep understanding to the writer that how qualitative research demon-

strates the current situation of what challenges are within the field of study to analyze and under-

stand the best way possible to overcome and maximize results. These results would be beneficial 

both for the service provider and Home Care organization to achieve mutual goals. 

 

 

 

 

 

 



48 

 
Sources 

Ageing and health 2024. URL: https://www.who.int/news-room/fact-sheets/detail/ageing-and-

health. Accessed: 1. September. 2024. 

Ageing. Home Care 2024. URL: https://thl.fi/aiheet/ikaantyminen/muuttuvat-vanhuspalvelut/ko-

tihoito . Accessed: 1. September. 2024.  

Alanazi, M. F., Shahein, M. I., Alsharif, H. M., Alotaibi, S. M., Alanazi, A. O., Alanazi, A. O., 

Alharbe, U. A., Almfalh, H. S. S., Amirthalingam, P., Hamdan, A. M., Veeramani, V. P., Mo-

hamed, S. H. P., & Ali, M. A. S. 2022. Impact of automated drug dispensing system on patient 

safety. Pharmacy practice, 20(4), pp. 2744. URl: 

https://doi.org/10.18549/PharmPract.2022.4.2744 .  

Al-Qirim N. 2007. Championing telemedicine adoption and utilization in healthcare organiza-

tions in New Zealand. International journal of medical informatics, 76(1), pp. 42–54. URL: 

https://doi.org/10.1016/j.ijmedinf.2006.02.001. Accessed: 3. September. 2024 

Arntzen, C., Holthe, T., & Jentoft, R. 2016. Tracing the successful incorporation of assistive 

technology into everyday life for younger people with dementia and family carers. Dementia 

(London), 15(4), pp. 646–662.  

Automatic Drug Administration Service. Evondos 2024. URL: https://www.evondos.fi/.  

Axitare s.a. Easy-to-use medicine dispensing robot to support independent living at home. 

URL: https://axitare.com/en/. Accessed: 8. September. 2024 

Axitare s.a. Health Technology Innovator. URL: https://axitare.com/meista/. 

Axitare. s.a. Finnish innovator in healthcare technology. URL: https://axitare.com/en/about-us/. 

Accessed: 12. September. 2024 

Bertolazzi, A., Quaglia, V., & Bongelli, R. 2024. Barriers and facilitators to health technology 

adoption by older adults with chronic diseases: an integrative systematic review. BMC Public 

Health, 24, 506(2024), pp. 1-17. 

Bokhari, F. A. S. 2008. Managed care competition and the adoption of hospital technology: The 

case of cardiac catheterization. International Journal of Industrial Organization, 27(2), pp. 223–

237. URL: https://doi.org/10.1016/j.ijindorg.2008.08.001 . Accessed: 15. September. 2024 



49 

 
Breedveld E (2004). Thuiszorg in bedrijf. Home care in business. Doctoral thesis. Tilburg, IVA 

Tilburg. 

Carvalho, M. F., Marques, J. M., Marta, C. B., Peregrino, A. A. F., Schutz, V., & Silva, R. C. L. 

D. 2020. Effectiveness of the automated drug dispensing system: systematic review and meta-

analysis. Revista brasileira de enfermagem, 73(5), pp. e20180942. URL: 

https://doi.org/10.1590/0034-7167-2018-0942.  

Coughlin, J., D'Ambrosio, L. A., Reimer, B., & Pratt, M. R. 2007. Older adult perceptions of 

smart home technologies: implications for research, policy & market innovations in healthcare. 

Annual International Conference of the IEEE Engineering in Medicine and Biology Society. 

IEEE Engineering in Medicine and Biology Society. Annual International Conference, pp. 

1810–1815. URL: https://doi.org/10.1109/IEMBS.2007.4352665. 

Cracknell, R. 2010. The ageing population: The UK’s ageing population has considerable con-

sequences for public services. Key issues for the New Parliament 2010. House of Commons 

Library Research, Briefing Papers, UK Parliament. URL:                                                           

Craswell, A., Bennett, K., Hanson, J., Dalgliesh, B., & Wallis, M. 2021. Implementation of dis-

tributed automated medication dispensing units in a new hospital: Nursing and pharmacy expe-

rience. Journal of clinical nursing, 30(19-20), pp. 2863–2872. URL: 

https://doi.org/10.1111/jocn.15793.  

Daim, T. U., Behkami, N. Basoglu,N. Kök, O. M., & Hogaboam, L. 2016. Healthcare Technol-

ogy Innovation Adoption. SpringerLink. URL: https://doi.org/10.1007-978-3-319-17975-9.  

Decade of healthy ageing. UN Decade of Healthy Ageing: Plan of action 2021-2030 s.a. URL: 

https://cdn.who.int/media/docs/default-source/decade-of-healthy-ageing/decade-proposal-final-

apr2020-en.pdf.  

DesRoches, C. M., Campbell, E. G., Rao, S. R., Donelan, K., Ferris, T. G., Jha, A., Kaushal, 

R., Levy, D. E., Rosenbaum, S., Shields, A. E., & Blumenthal, D. 2008. Electronic health rec-

ords in ambulatory care--a national survey of physicians. The New England journal of medi-

cine, 359(1), pp. 50–60. URL: https://doi.org/10.1056/NEJMsa0802005. 

Easy to use drug machine to support home living. Axitare. URL: https://axitare.com/.  

Elderly Population. OECD. URL: https://www.oecd.org/en/data/indicators/elderly-popula-

tion.html.  



50 

 
Elg, U., Ghauri, P.N., Child, J., & Collinson, S. 2017. MNE microfoundations and routines for 

building a legitimate and sustainable position in emerging markets. Journal of Organizational 

Behavior, 38 (9), pp. 1320-1337 

Etähoiva ja teknologiayksikkö. s. a. Päijät- Hämeen hyvinvointialue. URL: https://paijat-

sote.fi/wp-content/uploads/2024/02/etahoiva-ja-teknologiayksikon-esittely_kevat-2024.pdf. Ac-

cessed: 17. September. 2024 

European Commission. 2020. Tiedote lääkinnällisten laitteiden valmistajille. URL: 

https://health.ec.europa.eu/document/download/88eff4e3-9763-435e-a3b9-75aadfc8df65_fi. 

Accessed: 17. September. 2024 

European Commission. 2024. Commission and OECD report shows need to further promote 

healthy ageing while tackling health workforce shortages. URL: https://health.ec.europa.eu/lat-

est-updates/commission-and-oecd-report-shows-need-further-promote-healthy-ageing-while-

tackling-health-workforce-2024-11-18_en. Accessed: 17. September. 2024 

European Commission. Healthy ageing in the EU: the potential of digital innovation for elderly 

health and social care 2021. URL: https://digital-strategy.ec.europa.eu/en/events/healthy-age-

ing-eu-potential-digital-innovation-elderly-health-and-social-care. Accessed: 17. September. 

2024 

European Commission. Virtual reality games improve rehabilitation - Tech4Care's journey, from 

an idea to the market thanks to PCP 2021b. URL: https://digital-strategy.ec.eu-

ropa.eu/en/news/virtual-reality-games-improve-rehabilitation-tech4cares-journey-idea-market-

thanks-pcp. Accessed: 17. September. 2024 

European Health Management Association (EHMA). 2022. Digital Medication Management in 

Healthcare Settings: An Opportunity for the European Union. Call for Action by the Alliance for 

the Digitalisation of Medication Management in European Hospitals to Support the Digitalisa-

tion of Hospitals’ Medication Management Pathways. URL: 

https://ehma.org/app/uploads/2023/06/White-Paper-Digital-Medication-Management.pdf. Ac-

cessed: 20. September. 2024 

Everett, M. R. 1983. Diffusion of Innovations. URL: https://teddykw2.wordpress.com/wp-con-

tent/uploads/2012/07/everett-m-rogers-diffusion-of-innovations.pdf. Accessed: 20. September. 

2024 



51 

 
Evondos. 2024b. Evondos – ideal combination of software service and drug dispensing robots. 

URL: https://www.evondos.fi/laakeannostelurobotti. Accessed: 1. October 2024. 

Fengling Li, Yixuan Zhong, Huiting Zhong, Xiuyue Zeng. 2021. Effectiveness Optimization of 

an Automatic Medicine Dispenser Based on the Entry-Item-Quantity ABC Analysis Method and 

Track Utilization Rate Algorithm. International Journal of Health Economics and Policy, 6(1), 

pp. 31-37. URL: https://doi.org/10.11648/j.hep.20210601.14. Accessed: 3. October. 2024 

Genet, N., Boerma, W., Kroneman M., Hutchinson, A., & Saltman, R. B. 2013. Home Care 

Across Europe. Current Structure and Future Challenges. URL: https://iris.who.int/bit-

stream/handle/10665/327948/9789289002882-eng.pdf?sequence=1. Accessed: Accessed: 3. 

October. 2024 

Global Burden of Disease Collaborative Network. 2022. Global Burden of Disease Study 2019 

(GBD 2019) Human Resources for Health 1990-2019. Seattle, United States of America: Insti-

tute for Health Metrics and Evaluation (IHME). URL: https://ghdx.healthdata.org/record/ihme-

data/gbd-2019-human-resources-health-1990-2019. Accessed: 3. October. 2024 

Health and well-being technology - what should companies and health and social services or-

ganisations know? 2023. URL: https://thl.fi/tutkimus-ja-kehittaminen/tutkimukset-ja-

hankkeet/kotona-asumisen-teknologiat-ikaihmisille-ohjelma-kati-/tapahtumat/terveys-ja-hyvin-

vointiteknologia-mita-yritysten-ja-sote-organisaatioiden-tulee-tietaa-. Accessed: 3. October. 

2024 

Healthcare personnel statistics - nursing and caring professionals 2022. URL: https://ec.eu-

ropa.eu/eurostat/statistics-explained/index.php?title=Healthcare_personnel_statistics_-_nurs-

ing_and_caring_professionals&oldid=355980. Accessed: 5. October. 2024 

Healthy ageing in the EU: the potential of digital innovation for elderly health and social care 

2021. European Commission. URL: https://digital-strategy.ec.europa.eu/en/events/healthy-age-

ing-eu-potential-digital-innovation-elderly-health-and-social-care. Accessed: 7. October. 2024 

Home Care s.a. Ministry of Social Affairs and Health. URL: https://stm.fi/kotihoito-kotipalvelut.  

http://www.parliament.uk/business/publications/research/key-issues-for-the-new-parlia-

ment/value-for-moneyin-public-services/the-ageing-population/. Accessed: 7. October. 2024 

Humphrey, C. & Milone-Nuzzo, P. 1996. Orientation to home care nursing. Aspen Publishers. 

Maryland. E-book.  



52 

 
Hurme, A., & Raisanen, O. 2023. The voice of drug robots has become familiar to hundreds of 

home care customers – many customers feel that safety has increased.  URL:  

https://yle.fi/a/74-20042205. Accessed: 14. October. 2024 

Institute for Health Metrics and Evaluation. Life expectancy increased as world addressed ma-

jor killers including diarrhea, lower respiratory infections, and stroke 2024. URL: 

https://www.healthdata.org/news-events/newsroom/news-releases/life-expectancy-increased-

world-addressed-major-killers. Accessed: 14. October. 2024 

International Council of Nurses Policy Brief. The Global Nursing Shortage and Nurse Reten-

tion. URL: https://www.icn.ch/sites/default/files/inline-files/ICN%20Po-

licy%20Brief_Nurse%20Shortage%20and%20Retention.pdf.  

Istekki. 2024. Pharmaceutical automation for safe, high-quality, and effective drug treatment.  

URL:https://www.istekki.fi/laakeautomaatilla-turvallista-laadukasta-ja-vaikuttavaa-laakehoitoa/. 

Accessed: 14. October. 2024 

Jalo, H., & Pirkkalainen, H. 2024. Effect of user resistance on the organizational adoption of ex-

tended reality technologies: A mixed methods study. Information Management, 75, pp. 1-26. 

URL: https://doi.org/10.1016/j.ijinfomgt.2023.102731. Accessed: 17. October. 2024 

Jamieson, A. 1997. Jack B. F. Hutten and Ada Kerkstra (eds), Home Care in Europe: A Coun-

try-Specific Guide to its Organisation and Financing, Arena, Aldershot, Hampshire, 1996. Age-

ing and Society, 17(3), pp. 353–371.  

Jester R. (2023). Editorial - Global shortage of nurses - Rebecca Jester for May 2023 issue. 

International journal of orthopaedic and trauma nursing, 49, pp. 101018. URL: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10038672/. Accessed: 20. October. 2024 

Kazley, A. S., & Ozcan, Y. A. 2007. Organizational and environmental determinants of hospital 

EMR adoption: a national study. Journal of medical systems, 31(5), pp. 375–384. URL: 

https://doi.org/10.1007/s10916-007-9079-7 .  

Keski-Suomen Hyvinvointialue. 2023. Keski-Suomen hyvinvointialue Kotihoidon ja ikääntyvien 

asumisen palveluiden myöntämisperusteet.URL: https://www.hyvaks.fi/sites/default/files/2023-

01/Keski_suomen_hyvinvointialueen_kotihoidon_ja_ikaantyneiden_asumispalvelujen_myonta-

misperusteet%2001012023.pdf. Accessed: 20. October. 2024 

Kotler, P. and Keller, K. 2009. Marketing Management. Global Edition, Pearson Education Inc., 

Upper Saddle River. 



53 

 
Lund, S., Madgavkar, A., Manyika, J., & Smit, S. 2020. What’s Next for Remote Work: An Anal-

ysis of 2,000 Tasks, 800 Jobs, and Nine Countries, pp. 1-13. McKinsey Global Institute. URL: 

https://www.mckinsey.com/featured-insights/future-of-work/whats-next-for-remote-work-an-

analysis-of-2000-tasks-800-jobs-and-nine-countries . Accessed: 22. October. 2024 

Mace, R. A., Mattos, M. K., & Vranceanu, A. M. 2022. Older adults can use technology: why 

healthcare professionals must overcome ageism in digital health. Translational behavioral med-

icine, 12(12), pp. 1102–1105. URL: https://doi.org/10.1093/tbm/ibac070.  

Mäntymaa, E. 2023. Finland hiring 1,000 nurses from Asian countries – costs millions. URL: 

https://yle.fi/a/74-20038606. Accessed: 14. October. 2024 

Mäntymaa, E. 2023. Finland hiring 1,000 nurses from Asian countries – costs millions. URL: 

https://yle.fi/a/74-20038606. Accessed: 14. October. 2024 

Marsh, E., Vallejos, E. P., & Spence, A. 2021. The digital workplace and its dark side: An inte-

grative review. Computers in Human Behavior, 128, pp. 107118–

107118.URL:https://doi.org/10.1016/j.chb.2021.107118. Accessed: 20. October. 2024 

Ministry of Social Affairs and Health 2024. Programme of Good Work – Bets and grip on the 

health and social services sector.URL: https://stm.fi/sotehenkilosto/ohjelma. Accessed: 25. Oc-

tober. 2024 

Ministry of Social Affairs and Health 2024b. Sufficiency and availability of healthcare and social 

welfare personnel. URL: https://stm.fi/en/sufficiency-and-availability-of-healthcare-and-social-

welfare-personnel. Accessed: 28. October. 2024 

Ministry of Social Affairs and Health. 2023. Road map 2022-2027 : Ensuring the adequacy and 

availability of social and health care personnel. Ministry of Social Affairs and Health. URL: 

https://julkaisut.valtioneuvosto.fi/handle/10024/164634. Accessed: 1. November. 2024 

Ministry of Social Affairs and Health. s.a. Safety of medical care. URL: https://stm.fi/laakehoi-

don-turvallisuus. Accessed: 25. October. 2024 

Ministry of Social Affairs and Health. Safety of Pharmacotherapy. URL: https://stm.fi/en/safety-

of-pharmacotherapy. Accessed: 25. October. 2024 

Mortimer, F., Isherwood, J., Wilkinson, A., & Vaux, E. 2018. Sustainability in quality improve-

ment: redefining value. Future healthcare journal, 5(2), pp. 88–93. URL: 

https://doi.org/10.7861/futurehosp.5-2-88. Accessed: 25. October. 2024 



54 

 
Mulac, A., Taxis, K., Hagesaether, E., & Gerd Granas, A. (2021). Severe and fatal medication 

errors in hospitals: findings from the Norwegian Incident Reporting System. European journal 

of hospital pharmacy : science and practice, 28(Suppl 2), pp. e56–e61. URL: 

https://doi.org/10.1136/ejhpharm-2020-002298. Accessed: 25. October. 2024 

Netspar, A. 2010. Ageing, Health, and Pensions in Europe: An Economic Perspective. Euro-

pean Science Foundation. URL: http://archives.esf.org/fileadmin/Public_documents/Publica-

tions/AgeingHealthPensions.pdf. Accessed: 25. October. 2024 

New-time care service 2020. URL: https://www.tamro.fi/fi/palvelut/sosiaali-ja-terveydenhu-

ollolle/smila-hoivapalvelu. Accessed: 25. October. 2024 

Niemela, M., Kaartinen, J., Siira, T., Niskasaari, E., Anttila, H., & Vuokko, R. 2023. Kotona asu-

mista tukevat teknologiat ikäihmisille KATI-viitearkkitehtuuri. URL: https://julkaisut.valtioneu-

vosto.fi/bitstream/handle/10024/165050/STM_2023_32_rap.pdf?sequence=1&isAllowed=y. Ac-

cessed: 25. October. 2024 

Nurse shortages increased exponentially in recent years. 2023. URL: https://yle.fi/a/74-

20008814/64-3-140524. Accessed: 25. October. 2024 

Nursing and Midwifery 2024. https://www.who.int/news-room/fact-sheets/detail/nursing-and-

midwifery. Accessed: 25. October. 2024 

O’Connell, M., Stafford, M., & Dawson, T. 13 March 2025. Managing & Reducing Medication 

Errors High Risk Medicines & Patient Groups. Virtual Conference. URL: 

https://www.healthcareconferencesuk.co.uk/conferences-masterclasses/reducing-medication-

errors. Accessed: 15. October. 2024 

Obal, M. 2017. What drives post-adoption usage? Investigating the negative and positive ante-

cedents of disruptive technology continuous adoption intentions. Industrial Marketing Manage-

ment, 63, pp. 42-52. URL: https://doi.org/10.1016/j.indmarman.2017.01.003  

OECD. s.a. Elderly Population. URL: https://www.oecd.org/en/data/indicators/elderly-popula-

tion.html. Accessed: 15. October. 2024 

Osareme, J., None Muridzo Muonde, Paschal, C., None Tolulope O Olorunsogo, & None 

Olufunke Omotayo. 2024. Demographic shifts and healthcare: A review of aging populations 

and systemic challenges. International Journal of Science and Research Archive, 11(1), pp. 

383–395. URL: https://doi.org/10.30574/ijsra.2024.11.1.0067. Accessed: 15. October. 2024 



55 

 
Patel, T., Ivo, J., Pitre, T., Faisal, S., Antunes, K., & Oda, K. 2022. An In-Home Medication Dis-

pensing System to Support Medication Adherence for Patients With Chronic Conditions in the 

Community Setting: Prospective Observational Pilot Study. JMIR formative research, 6(5), pp. 

e34906. URL: https://doi.org/10.2196/34906. Accessed: 15. October. 2024 

Pennanen, V. & Suikkanen, P. 2023. Recruiting nurses from abroad is now a wild West, re-

searcher warns. URL: https://yle.fi/a/74-20038875. Accessed: 15. October. 2024 

Pesonen, T., Visa Väisänen, Aaltonen, M., Edgren, J., Corneliusson, L., Salla Ruotsalainen, & 

Timo Sinervo. 2024. Determinants of received care time among Finnish home care clients and 

assisted living facility residents: a time-motion study. BMC Geriatrics, 24(1). URL: 

https://doi.org/10.1186/s12877-024-05355-w. Accessed: 15. October. 2024 

Petteri Orpo in Ykkösaamu: Nurse shortages must be resolved during next government term.  

2022.  URL:  https://yle.fi/a/3-12424452. Accessed: 15. October. 2024 

Petteri, L. 2023. Revise readings: Nurse shortages are not at all as bad as suggested in the 

darkest estimates of spring. URL: https://yle.fi/a/74-20037595. Accessed: 15. October. 2024 

Pharmaceutical automation freedom and security for people living at home 2023. URL: 

https://www.luvn.fi/fi/uutiset/2023/08/laakeautomaatista-vapautta-ja-turvaa-kotona-asuville. Ac-

cessed: 15. October. 2024 

Pharmaceutical automation freedom and security for people living at home.  2024. URL:  

https://www.luvn.fi/fi/uutiset/2023/08/laakeautomaatista-vapautta-ja-turvaa-kotona-asuville Ac-

cessed: 15. October. 2024 

Pharmaceutical machines s.a. URL: https://www.hyvaks.fi/palvelumme/laakeautomaatit. Ac-

cessed: 15. October. 2024 

Piritta Mattila. s.a. Päijät-Hämeen Kotihoidossa Uusille Asiakkaille Annetaan Lääkeautomaatti 

Käyttöön Heti Hoitosuhteen Alussa. Axitare. URL: https://axitare.eu/wp-content/up-

loads/2021/02/Axitare-esite-4-sivuinen.pdf. Accessed: 15. October. 2024 

Population structure and ageing 2024. URL: https://ec.europa.eu/eurostat/statistics-ex-

plained/index.php?title=Population_structure_and_ageing#Past_and_future_population_age-

ing_trends_in_the_EU. Accessed: 15. October. 2024 

Population structure and engineering 2024. URL: https://ec.europa.eu/eurostat/statistics-ex-

plained/SEPDF/cache/1271.pdf. Accessed: 15. October. 2024 



56 

 
Punkari P. 2023. Pula sairaanhoitajista ja lähihoitajista on kasvanut räjähdysmäisesti kahden 
vuoden aikana koko Suomessa (Shortage of nurses and nursing assistants has exploded in 
two years across Finland). Yle Uutiset. URL: https://yle.fi/a/74-20020199. Accessed: 15. Octo-
ber. 2024 

Quality recommendation to ensure aging of good ageing 2020-2023 : Towards age-friendly Fin-

land.  2020. URL:  https://julkaisut.valtioneuvosto.fi/handle/10024/162455. Accessed: 15. Octo-

ber. 2024 

Resnicow, K., Catley, D., Goggin, K., Hawley, S., & Williams, G. C. 2022. Shared Decision 

Making in Health Care: Theoretical Perspectives for Why It Works and For Whom. Medical de-

cision making : an international journal of the Society for Medical Decision Making, 42(6), pp. 

755–764. URL: https://doi.org/10.1177/0272989X211058068. Accessed: 15. October. 2024 

Rodriguez-Gonzalez, C. G., Herranz-Alonso, A., Martin-Barbero, M. L., Duran-Garcia, E., 

Durango-Limarquez, M. I., Hernández-Sampelayo, P., & Sanjurjo-Saez, M. 2012. Prevalence 

of medication administration errors in two medical units with automated prescription and dis-

pensing. Journal of the American Medical Informatics Association : JAMIA, 19(1), pp. 72–78. 

URL: https://doi.org/10.1136/amiajnl-2011-000332. Accessed: 15. October. 2024 

Runstler, G. & Sedillot, F. 2003. Working Paper No. 276. Short-Term Estimates of Euro Area 

Real GDP by means of monthly data. European Central Bank. URL: https://www.ecb.eu-

ropa.eu/pub/pdf/scpwps/ecbwp276.pdf. Accessed: 15. October. 2024 

Sander, M., Oxlund, B., Jespersen, A., Krasnik, A., Mortensen, E. L., Westendorp, R. G., & 

Rasmussen, L. J. 2015. The challenges of human population ageing. Age and ageing, 44(2), 

pp. 185–187.  

Sanna, M., Saukkonen, A. M., Sussana, I., Kaisa, M., Riikka, V. 2021. Home Care Process. 

URL: https://yhteistyotilat.fi/wiki08/display/JULKHVE/2.+Kotihoidon+prosessi. Accessed: 15. 

October. 2024 

Saunders, M., Lewis, P., & Thornhill, A. 2007. Research Methods for Business Students. 

Fourth Edition. Pearson Education. England.  

Silverman, D. 2010. Doing Qualitative Research: A Practical Handbook. 3rd Edition, Sage Pub-

lications, London. 

Sixsmith, J., Sixsmith, A., A. Malmgren Fänge, Naumann, D., C. Kucsera, S. Tomsone, Haak, 

M., Dahlin-Ivanoff, S., & Woolrych, R. 2014. Healthy ageing and home: The perspectives of 

very old people in five European countries. Social Science & Medicine, 106, pp.1–9.  



57 

 
Strengthening/social services/services for older older people. 2024. URL: https://lapha-julka-

isu.tweb.fi/ktwebscr/fileshow?doctype=7&docid=296019. Accessed: 15. October. 2024 

Sunny, S., Patrick, L., & Rob, L. 2018. Impact of cultural values on technology acceptance and 

technology readiness. International Journal of Hospitality Management, 77, pp. 89–96. URL: 

https://doi.org/10.1016/j.ijhm.2018.06.017. Accessed: 15. October. 2024 

Tamro. s.a. Health in Delivering. URL: https://www.tamro.fi/fi. Accessed: 15. October. 2024 

Tamro. s.a. New-time care service. https://www.tamro.fi/fi/palvelut/sosiaali-ja-terveydenhuol-

lolle/smila-hoivapalvelu. Accessed: 15. October. 2024 

Teknologia ja etiikka sosiaali- ja terveysalan hoidossa ja hoivassa. Valtakunnallinen sosiaali-ja 

terveysalan eettinen neuvottelukunta 2010. URL: https://etene.fi/docu-

ments/1429646/1559062/ETENE-julkaisuja+30+Teknologia+ja+etiikka+sosiaali-+ja+terveys-

alan+hoidossa+ja+hoivassa.pdf/fb6eee4a-38e5-4c11-9254-74b138d1935a/ETENE-julkai-

suja+30+Teknologia+ja+etiikka+sosiaali-+ja+terveysalan+hoidossa+ja+hoivassa.pdf. Ac-

cessed: 15. October. 2024 

Teknologia Ja Etiikka Sosiaali- Ja Terveysalan Hoidossa Ja Hoivassa. 2010. Sosiaali- ja ter-

veysministeriö Valtakunnallinen sosiaali- ja terveysalan eettinen neuvottelukunta ETENE. 

URL:https://etene.fi/documents/1429646/1559062/ETENE-julkaisuja+30+Teknolo-

gia+ja+etiikka+sosiaali-+ja+terveysalan+hoidossa+ja+hoivassa.pdf/fb6eee4a-38e5-4c11-9254-

74b138d1935a/ETENE-julkaisuja+30+Teknologia+ja+etiikka+sosiaali-+ja+terveysalan+hoi-

dossa+ja+hoivassa.pdf. Accessed: 15. October. 2024 

The European Innovation Partnership on Active and Healthy Ageing (EIP on AHA) 2024. URL: 

https://digital-strategy.ec.europa.eu/en/policies/eip-aha Accessed: 15. October. 2024 

Thimbleby H. 2013. Technology and the future of healthcare. Journal of public health research, 

2(3), pp. e28. URL: https://doi.org/10.4081/jphr.2013.e28 . Accessed: 15. October. 2024 

Thomé, B., Dykes, A. K., & Hallberg, I. R. 2003. Home care with regard to definition, care recip-

ients, content, and outcome: systematic literature review. Journal of clinical nursing, 12(6), pp. 

860–872.  

Tolkki, K. 2022. Emerita professor wonders: nurse shortages surprise government, despite be-

ing warned of 20 years. URL: https://yle.fi/a/3-12629174. Accessed: 15. October. 2024 

United Nations, Department of Economic and Social Affairs, Population Division 2013. 



58 

 
Venkatesh, V., James, & Xu, X. 2016. Unified Theory of Acceptance and Use of Technology: A 

Synthesis and the Road Ahead. AIS Electronic Library (AISeL), 17(5), 328-376. URL: 

https://aisel.aisnet.org/jais/vol17/iss5/1/.  

Vieitez, J. C., Carcía, A. D. L. T., & Rodríguez, M. T. V. 2001. Perception of job security in a 
process of technological change: Its influence on psychological well-being. Behaviour & Infor-
mation Technology, 20(3), pp. 213–223. URL: https://doi.org/10.1080/01449290120718. 

Weck, M., & Afanassieva, M. 2023. Toward the adoption of digital assistive technology: Factors 

affecting older people's initial trust formation. Telecommunications Policy, 47(2), pp. 102483. 

URL: https://doi.org/10.1016/j.telpol.2022.102483.  

WHO’s work on the UN Decade of Healthy Ageing (2021-2030) 2024. URL: 

https://www.who.int/initiatives/decade-of-healthy-ageing.  

World Health Organization. 2022. Ticking timebomb: Without immediate action, health and care 

workforce gaps in the European Region could spell disaster. URL: https://www.who.int/eu-

rope/news/item/14-09-2022-ticking-timebomb--without-immediate-action--health-and-care-

workforce-gaps-in-the-european-region-could-spell-disaster.  

World Health Organization. 2024. Nursing and Midwifery. URL: https://www.who.int/news-

room/fact-sheets/detail/nursing-and-midwifery.  

World Health Organization. Ageism s.a. URL: https://www.who.int/health-topics/age-

ism#tab=tab_1.  

World Population Ageing 2013. ST/ESA/SER.A/348. URL: https://www.un.org/en/develop-

ment/desa/population/publications/pdf/ageing/WorldPopulationAgeing2013.pdf.  

Xie B. 2012. Improving older adults' e-health literacy through computer training using NIH 

online resources. Library & information science research, 34(1), pp. 63–71. URL: 

https://doi.org/10.1016/j.lisr.2011.07.006. Accessed: 14 October 2024. 

 


