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Abstract. Telehealth solutions should be available also for elderly patients with no 
interest in using, or capacity to use, computers and smartphones. Fourteen elderly, 
severely ill heart failure patients in home care participated in a telehealth study and 
used digital pens for daily reporting of their health state—a technology never used 
before by this patient group. After the study seven patients and two spouses were 
interviewed face-to-face. A qualitative content analysis of the interview material 
was performed. The informants had no experience of computers or the Internet and 
no interest in learning. Still, patients found the digital pen and the health diary 
form easy to use, thus effortlessly adopting to changes in care provision. They 
experienced an improved contact with the caregivers and had a sense of increased 
security despite a multimorbid state. Our study shows that, given that technologies 
are tailored to specific patient groups, even “the digital illiterate” may use the 
Internet. 
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Introduction 

Using a computer or a smartphone is a matter of course for most of us. Still this is not 
for all, especially if you are of old age [1] and suffer from one or more severe health 
conditions.  

The prevalence for heart failure (HF) is >= 10 % among those 70 years and older 
[2]. It is associated with comorbidities, poor quality of life, and high mortality [3]. HF 
patients receiving non-hospital care are geographically separated from the healthcare-
providing organisation, making symptom control more difficult.  

Telehealth programmes for HF home care patients [e.g. 4-6] are suggested to have 
positive impact on both mortality and morbidity [4, 7]. However, most often 
programmes require that patients use a computer, a tablet or a mobile phone together 
with other medical equipment. In order to also let patients who have never used such 
technologies or the Internet, i.e. “the digital illiterate”, to be included in a telehealth 
clinical trial, we developed a telemonitoring system, the Health Diary, for elderly HF 
home care patients, based on digital pen technology. Here, Internet use comprise of not 
only browsing or sending emails, but any use of Internet-connected networks. Digital 
pen technology has been tried and evaluated with cancer patients [8-9] but, to our 
knowledge, never by HF patients—a patient group with high mean age [10]. We 
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implemented the system in clinical use in a 13 months long study between November 
2010 and December 2011 at the hospital-based home care (HBHC) clinic, Linköping 
University Hospital. 

The aim of this paper was to explore and describe the patients’ and spouses’ 
experiences in using the system. 

1. Methods 

Permission to carry out the study was given by The Regional Ethical Review Board in 
Linköping. The digital pen technology (www.anoto.com) comprises the pen and 
ordinary paper with a printed close-to-invisible pattern read by a camera inside the 
digital pen. The pen is used as an ordinary ball-point pen, but the strokes made by the 
pen are recorded and transferred via mobile internet to a server [11]. 

The Health Diary system supported daily reports on 
shortness of breath, intake of p.r.n. medications, weight and 
other measurements by use of the digital pen and a health 
diary form (see Figure 1). The diary also allowed free text 
messages to the care provider. The system generated alarms 
if patient-reported values were below/above certain limits 
[10]. Inclusion criteria comprised Swedish-speaking 
patients with HF, not being cognitively impaired, able to 
perform the assessments with or without help from a spouse. 
Written consent was collected from all participating patients. 
A nurse instructed the patients on how to handle the 
equipment. The patients performed daily assessments and 
measurements which were immediately reported by filling 
in the health diary. The system was monitored by health 
professionals. 

  Fourteen home care patients (11 men, mean/median age 84/83 years at inclusion) 
diagnosed with HF, NYHA class II-IV, with a median of two previous hospital 
admissions during the last 12 months were included in the study. Five patients died 
during or shortly after the study, one was in a too poor condition to be interviewed, and 
one left the study shortly after inclusion. Seven patients and two spouses gave their 
consent to be interviewed face-to-face in their homes by one of the authors (LL). An 
interview guide was used and concerned, e.g., experiences from using the technology 
and method, the patients’ health status during the study, and, possible changes in 
contact with the care provider and care participation. The interview guide served as 
support for the interviewer’s memory and to trigger the discussions [12-13]. In order to 
explore patients’ and spouses’ experiences in using the system a qualitative content 
analysis of the interview material was accomplished by four researchers. Content 
analysis focuses on the subject and context, and it points out differences and 
similarities between and within categories [14].  

2. Results 

Four sub-categories showing patients’ experiences of using the digital pen technology 
and health diary for daily assessments were identified and described in the two 

Figure 1. Health Diary Form 
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categories Difficult seeing one’s own change and Multimorbid, but with a sense of 
security and trust. Selected original quotations, translated into English, from each 
category are presented to illuminate the patients’/spouses’ experiences. 
 
Difficult seeing one’s own change, with the sub-categories: Technology acceptance 
and new daily routines despite the indifference to technology in general and Difficult 
seeing one’s own gain in health insights and increased care participation. 

Technology in general, including computers and mobile phones, was regarded as 
“not interesting” and “a bit scaring”. None of the informants had experiences from 
using computers. They expressed that they did not have use for computers and the 
Internet – and did not want to learn how to use them – still, they realised that they were 
going to miss a lot of information this way.  

”Technology and things? No, I know nothing about such things!” (Patient 14) 
”We got a DVD from our daughter but we haven’t tried it. And then one is afraid of pushing the 
buttons” (Patient 11) 
”There are still some older people without computers, so it [Internet access] shouldn’t be taken for 
granted [that everyone can] ’go in there and have a look’” (Spouse 04) 

During the study the patients began using new daily routines for the reporting of 
assessments and measurements, and they thought that handling the digital pen was an 
easy task. 

”I can manage, ‘cause that’s nothing special, as long as I can read and hold the pen” (Patient 14) 

Two patients needed help from a spouse when reporting but believed that they could 
manage themselves. The informants did not notice the change from being non-users to 
users of Internet services; neither patients nor spouses reflected over the fact that they 
were using the Internet when reporting with the digital pen. 

Both patients and spouses expressed that they now kept track of the patient’s 
symptoms and signs, and that the care provider’s advice was better followed. However, 
especially the patients had difficulties seeing their own gain in health insights and that 
they had increased their own care participation. 

”[Before inclusion] I thought ’what’s the use of measuring?’” (Patient 05) 
“I take the medicine I’m prescribed, that I do.” (Patient 09) 
”Perhaps I listen to the body more, and listen to what they [the care providers] say” (Patient 11) 

Multimorbid, but with a sense of security and trust, with the sub-categories: A sense 
of increased security and closer contact with the care provider due to trust and A sense 
of stability despite the multimorbidity.  

None of the patients were admitted to hospital care due to HF deterioration. Issues 
related to HF were detected by care providers via the system allowing patients to be 
cared for at home. The informants trusted that the care provider checked and used the 
reported assessments, and this resulted in a sense of increased security and of being in a 
“closer” contact with the care provider. Both patients and spouses had this feeling of 
being closer to the HBHC clinic even when they didn’t get home visits or had 
telephone contact with the care providers.  

“It [the digital pen] is a…security.” (Patient 08) 

The patients described that they had one or more comorbidities which affected their 
overall health status. Despite their multimorbid state a few patients expressed a sense 
of a less unstable heart during the study inclusion, compared to before inclusion. This 
sense was expressed as being closely connected to the sense of a greater security.  
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”It’s always good to have them [the care providers] come here, to avoid going to the hospital, and not 
have to chase a doctor” (Patient 08) 
“[Interviewer:] Has the health diary reporting affected your health in some way?  
[Informant:] Absolutely! I feel much more secure.” (Patient 12) 
”I have felt so healthy a while now…it’s so different!” (Patient 12) 

3. Discussion 

The frailty of elderly patients with severe HF, and one or more comorbidities, can be 
comparable to elderly palliative cancer patients [15]. This is not a point in life when a 
person easily learns how to use new technologies. In two earlier studies palliative 
cancer patients in the end of their lives effortlessly used digital pen technology for 
reporting of symptoms and intake of pain medications. Study results, as in this study, 
showed that also these patients and their spouses participated more in the care and had 
a sense of increased security by the method used [8].  

Common use of the Internet started about 20 years ago and has rapidly spread 
among the population. In Sweden, around 90 % are Internet users and the so called 
digital divide is shrinking, albeit at a progressively slower rate now leaving the 
majority of older people “outside” of the growing information society. The most 
common reasons for not using the Internet are “no interest” and “complicated 
technology” [1].  This is not unique for Sweden [16-18]. Many countries in Europe are 
now implementing telehealth and eHealth services targeted at citizens, such as patient 
access to health records [19]. Citizens, including many elderly, are also increasingly 
using the Internet for their health information needs [20]. We live longer – nearly every 
fifth person in high-income countries is over 65 years of age [21] – and the risk of 
contracting diseases increases when the later stages of life approach [22]. This implies 
a need for alternative technologies and solutions, in order not to exclude the old and 
severely ill “digital illiterates” when developing telehealth systems. 

The HF patients in our study had no experiences of using the Internet but quickly 
accepted and managed to handle the digital pen technology for daily reporting of their 
health status, making them more empowered and increased their own participation. In 
conclusion, our study shows that, given that technologies are tailored to specific patient 
groups, even “the digital illiterate” may use the Internet. 

The Health Diary project is now being evaluated in a larger (three years) 
intervention study in which elderly patients with severe HF and/or chronic obstructive 
pulmonary disease (COPD) participate and use the same technology and method for 
assessment and reporting. This study will be evaluated according to quality of care, 
participation, perceived control, technology acceptance and usability, self-care, and 
health-economic efficiency. 
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