
The Effect of Chronic Diseases on the Use 

of Health Technology and Digital Services 

in the Elderly Population in Finland   

Jukka MIELONENa,1, Ulla-Mari KINNUNENb, Kaija SARANTOb, 

 Anssi KEMPPIc and Hanna KUUSISTOb    
a,b Department of Health and Social Management, University of Eastern Finland 

 c Finnish Pensioners’ Federation, Finland 

Abstract. Digital services are growing in the health-care field. The population in 

Europe is aging, and digital services are on the rise. There are also plenty of new 
health-care devices on the market. The aim of this study was to survey how elderly 

people cope with digital services or devices, especially if they are chronically ill. 

This quantitative study focuses on the impact of chronic diseases on the use of health 
technology and digital services. The target group of this study is Finnish people aged 

65 or over. Based on the results, a chronic disease or disability is not an obstacle to 

the use of digital services or health-care technology in the Finnish elderly population. 
The main obstacles to the use of health technology or digital services are complexity, 

obscure text, or small font size. According to this study, elderly people seem to trust 

the device or application. Devices, applications, and online services should be 
designed so that elderly people’s diseases or ability to function are considered.  
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1. Introduction  

The cost of health care is threatening to rise in Europe due to the aging population. The 
cost-effectiveness of health care can be improved by implementing digital technology. 
Increasing the role of self-care enables health professionals to monitor the progress of 
symptoms of certain diseases. Home-based health-care devices should be designed for 
various age-groups and diseases. Even though care processes and interventions are 

intended to support the use of digital technologies at home, the level of health 
technologies to be used at home has remained low [1,2]. The potential effects of various 
diseases must be considered when designing digital social and health-care services and 
devices [3]. A certain disease may have a negative impact on the used health-care device. 

In this study, health-care devices and meters mean, for example, blood glucose meters or 
spirometry.  

Digital services are least used by those who would benefit most from them, and this 

can lead to a digital divide. Sociodemographic factors, and especially age, have an 
influence on the use of digital health-care services in people with chronic diseases.  

Elderly people do not have devices, or they do not know how to use the technology or  
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  digital services. They might be afraid of losing personal contacts when using digital 
services. Income and education seem to influence the use of digital services. Higher 
income or higher education may increase usage [4,5].  

Aging also affects vision, hearing, motor functions, and coordination. The text of an 
application may be too small, and difficulties in eye-hand coordination and motor 
disabilities may slow down keyboard or mouse usage [6,7]. Many diseases, such as 

arthritis, may cause fine motor control and coordination changes. Cognitive capabilities 
may decrease, and elderly people may perceive technology differently from younger 
adults. These constraints force designers to create better products for elderly people [8,9]. 
However, no relationship between self-management of internet-based health information 

technologies and technology acceptance of patients with heart disease has been found 
[10].  

This article describes how various chronic diseases or disabilities affect the use of 
digital health-care services, devices, or applications among elderly people. The following 

research question was set:  

How does a possible disease affect the use of digital health-care services or devices?  

2. Methods  

The target group of this quantitative study is Finnish people older than 64 years of age. 

There were approximately 1.2 million people, or about 22% of the population, aged 65 
and higher in Finland at the end of 2018, according to Statistics Finland [11]. The 
questionnaire was formed by operationalizing the variables of UTAUT (Unified Theory 
of Technology Acceptance) theory [12]. There was a total of 39 questions, of which two 

were open questions. The questionnaire was carried out using an Eduix E-form. The 
responses consisted of 'yes – no' answers (for which some of the answers requested more 
information in the text field), multiple choice, and rankings on a 5-point Likert scale (very 
often, often, sometimes, rarely or I never and completely agree, partially agree, partially 
disagree, completely disagree or I cannot say). The form also provided readymade 

response options for diseases. Some of the questions were not addressed to the respondent 
if the preceding value on the form was not met. These values included a disease or a 
device used to treat illness [13].  

Information on the study and a link to the questionnaire were sent to members of the 
Finnish Pension Association by e-mail. Finnish Pensioners' Federation advertised the 
research on its own website and on the SeniorSurf website. The research was also 
advertised on social media, websites, and various publishing sites (e.g. LinkedIn and 

Facebook). It was possible to respond to the survey with assistance if a respondent was 
unable to open the survey themselves. The data was collected during the three-month 
period of March to May 2019.  

The research data was analyzed using IBM SPSS Statistics 25 and 26. Both 

sociodemographic and disease-related ratios were calculated from the data. During the 
analysis phase, Likert-scale responses were reclassified by combining categories such as 
very often and often as one answer. A chi square test was used to examine the statistical 
dependence of background variables on the variables to be studied, and Pearson's 

correlation coefficient was used to examine the links between the variables. Open 
responses were analyzed using inductive content analysis. In content analysis, open 
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responses were simplified and grouped into parent categories using descriptive 
expressions. The statistics to be reported were calculated from the main categories.  

3. Results  

Of the respondents to the survey (N = 978), almost half had some underlying disease. 
Most of the respondents had some form of heart disease (22.2%). The diseases and their 
incidence in subjects are presented in Table 1. Almost half of the respondents (44.9%) 

had high incomes (> €3000 per month) and a high level of education (a college or 
university degree).  

  

  

Table 1. Respondents’ diseases (n = 978).  
Disease  n  %  

Heart disease  217  22,2  
Musculoskeletal disorders  192  19,6  
Diabetes  125  12,8  
Rheumatic disease  46  4,7  
Psychiatric disorder  10  1  
Parkinson's disease  9  0,9  
Memory illness  6  0,6  

  

  

In addition to the pre-completed answers, the questionnaire included an open 
followup question: I have another disease, what? This question was answered by 52.2% 
of the respondents, and 18 of the responses were rejected due to incomplete answers. The 
replies were classified in the upper classes of the ICD-10 classification [14]. The results 

are shown in Figure 1.  

  

  

 
Figure 1. Responses classified according to the ICD-10 disease classification (n = 586).  
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The respondents’ functional ability or disease does not appear to prevent the use of 
digital services. Only a few of the respondents (8.1%) reported that their functional ability 
or disease prevents the use of digital services. The chi square test showed the relation 
between morbidity and the use of digital services to be statistically very significant.  

Only 13.0% of the respondents were using a device or an application for a disease or 
health monitoring. The majority (68.1%) of the respondents who were using healthcare 
applications or devices were using a device or application (e.g. blood pressure or blood 
glucose meter) for diagnosing, controlling, treating, or alleviating a disease. Devices for 

the diagnosis, monitoring, treatment, alleviation, or compensation of an injury or defect 
(e.g. pacemaker) were used by 12.5% of the respondents, and 4.2% of the respondents 
were using the device for the study, replacement, or modification of an anatomical or 
physiological function (e.g. spirometers). The majority (81.9%) trusted the device or 

application. The obstacles to the use of the IT device or application are shown in Figure 
2.  

  

Figure 2. Barriers to use of the IT device or application.  

4. Reflection and Conclusions  

According to previous studies elderly people may not have necessary digital health 

devices or they are afraid to use them [4]. Furthermore, it has been shown that motor 
disabilities may slow down or cause errors in the use of a keyboard or mouse and  eye– 
hand coordination problems may affect the use of digital health-care services [6,7] 
However this study shows that in Finland elderly people have the necessary devices at 

home, and they can use them. Furthermore they trust the devices or applications, 
regardless of their disease or disability. As a person’s chronic disease or disability does 
not appear to inhibit the use of digital health services or devices at home, a part of face 
to face visits among elderly could be replaced with telecare combined with remote 
monitoring increasing patient involvement.  

According to this study, obstacles to the use of a health-care device or application 
include obscure text and the complexity of the application or device. However, there was 
a small proportion of respondents with these claims. The main obstacle for elderly people 

in the use of a health-care device or application is its complexity. Software developers 
and device engineers should focus more on elderly people’s demands and should consider 
their possible disease or functional ability, as shown previously [8]. The devices should 
have bigger buttons or a larger font size. Since Finnish elderly people are willing and 

competent to use electronic health-care services and devices. We recommend that health-
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care providers increase the amount and variety of digital health solutions for elderly. A 
previous study shows that there is no relationship between technology acceptance and 
internet-based health information technologies [10]. The UTAUT model seeks to predict 
the use of technology based on intended use. Use behavior is influenced by performance 
expectancy, effort expectancy, social influence, and facilitation conditions [12]. Based 

on our research, elements such as effort expectancy and facilitation conditions that enable 
the use of technology are good.  

Limitations to the study was that it was an electronic survey, but there was also an 

option to recruit a person to assist when answering the questionnaire. It seems that most 
of the respondents were well educated and their incomes were high. As shown in previous 
studies, higher income or a higher degree may increase usage [3]. It is recommended that 
future studies should focus on lower income or lower education groups and those who 

are not able to answer electronic questionnaires.  
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