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O r i g i n a l

Older people’s health-related ICT-use in Sweden

The demands on health care systems related to 
the global trend of aging populations, together 
with the recent development of information and 
communication technology (ICT) and e-health 
solutions aimed at improving the accessibility of 
health services, are placing older people ś ICT 
usage and ICT readiness in focus.

There is an on-going investment in ICT in health 
services world-wide, and the European Union 
(EU) has since 2008 invested €335 million in 
healthcare research related to ICT1,2. The Euro-
pean strategy in ICT for Ageing Well3 concerns 
improved quality of life: a high degree of inde-
pendence and autonomy, enhanced mobility, 
improved access to age-friendly ICT and person-
alised integrated social and health care services. 
ICT systems can be helpful in improving rela-
tions between patients and health services by 
the transmission of health data and peer-to-peer 
communication between patients and health 
professionals2. Since 2010 it has been possible 
in Sweden for citizens nationwide to obtain cer-
tified health-related information on the Web4 
and to communicate with health services using 
e-services named ‘My Contacts in Healthcare’4,5.

Andreassen et al.6 found in a European study 
of people aged 15 to 80 that two Scandinavian 
countries were most effective in health-related 
use of the Internet. In Denmark, 62% of the re-
spondents used the Internet for health purposes 
and 59% of the respondents in Norway. Andreas-
sen et al.6 further stated that the most common 
way to use the Internet for such purposes was to 
read information, and the second most common 
way was to use the Internet as support for deci-
sions on whether to see a doctor and to prepare 
for and follow up on doctors’ appointments. 

The perception exists that ICT usage is an age-re-
lated phenomenon, and reports confirm that ICT 
usage decreases with advancing age7. Moreover, 
usage rates for health information technology 
were shown to decrease in the older age groups 
in an American study8. However, older people 
in Sweden are experienced users in a European 
perspective9. Of Swedes aged 65-79, 66% have 
access to the Internet and a computer, and 81% 
have access to a mobile phone7. The usage of 
mobile phones among older people in Europe is 
at present approaching the usage in younger gen-
erations, in contrast to the final decades of the 
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Purpose  The aim of this study was to describe the degree to which information and com-
munication technology (ICT) was utilised by older people for health information and com-
munication with health services during a one-year period in Sweden. Methods  The par-
ticipants (n=154) were aged 55 and over (mean 71.9, 52% women) and had been randomly 
selected from a population register. The participants responded to a survey with a set of 
questions about their general usage of ICT appliances, as well as their usage of different ICT 
tools to retrieve health information and to communicate with the health services. Results  
The results showed that, in contrast to a rather frequent general ICT usage, the most com-
mon way to communicate with healthcare services was by personal contacts or by a land 
line telephone. A mobile phone was used by 24% of such communications, SMS messages 
by 11%, websites, chat forums or blogs by 4%, and audio and video communication by 
2%. Self-reported overweight problems, general use of mobile phone, and general use of 
Internet were significantly and independently associated with having experience of using 
mobile phones or more advanced ICT appliances in contacts with the health services. Con-
clusion The low health-related ICT usage found in this study may be understood as a low 
degree of implementation of ICT in contact with health services, but the relatively high ex-
perience of general ICT usage indicates a potential for a wider use in the future in Sweden. 
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twentieth century, when the mobile phone was 
regarded by older people as a security device10. 
This trend whereby older people’s usage of ICT is 
approaching that of the younger generations has 
also been shown in research by Näsi et al.11.

Positive outcomes of using health-related ICT 
in rehabilitation among patients and healthcare 
personnel have been reported in a systematic 
review by Kairy et al.12. The benefits of using 
health-related ICT in the home can increase 
the possibilities of ageing in place with control 
over one’s own life, feeling safe and maintain-
ing a healthy lifestyle13. This is important, as ag-
ing in place has been reported to be linked to 
security and familiarity14. Older people in Swe-
den have been reported to describe the home 
as the hub of health15. Research has ascertained 
that older adults, despite a limited experience 
of using computers, when using a technology 
platform with Internet-based videoconferencing, 
valued the ability to access healthcare from their 
habitual environment and to communicate with 
persons in the same situation, healthcare profes-
sionals, and other people16. Eriksson et al.17 re-
ported that communication by videoconferenc-
ing between patients’ homes and a hospital was 
experienced by the patients as a different but 
reinforced communication, providing a sense of 
closeness at a distance. In a study by Melander 
Wikman et al.18 participants described how the 
use of a mobile safety alarm made them feel se-
cure, knowing that someone would be respond-
ing to their alarm in the event of an emergency. 

In contrast to the above-mentioned positive ex-
periences of older people when using health-
care-related ICT solutions, systematic reviews on 
the impact of telemedicine and e-health provide 
a rather contradictory overall picture, with some 
studies concluding that the 
measures are effective andoth-
ers that the evidence is limited 
and inconsistent19. In compari-
son with younger people, older 
people have self-reported to a 
higher degree the existence of 
barriers to using healthcare-re-
lated ICT, i.e. barriers like tech-
nology dependence, the feeling 
that one is being monitored and 
controlled by technology, and a 
concern about personal data be-
ing exposed20. Välimäki et al.21 
showed that older patients, in 
comparison with younger pa-
tients, more often had negative 
perceptions regarding the use of 
e-mails for information purposes 
and regarding the development      

of information technology for disseminating 
health information. Even if older persons accept 
using monitoring applications, in relation to pri-
vacy they want to have control of the technology 
by turning it off and on22. Further, a perceived 
high level of technology anxiety and physical 
limitations among frail elderly people cause 
barriers for using the technology 23. Åkesson et 
al.24 concluded that more research is needed to 
measure consumers’ experiences of ICT in con-
tacts with health services, as well as the factors 
that influence those experiences. 

On the basis of the societal e-health development 
commitment, and the somewhat contradictory 
picture regarding both experience of the effects of 
e-health interventions and what can be expected 
regarding the readiness of older people to adopt 
such solutions, an assessment of the current situ-
ation regarding older people’s health-related ICT 
usage is called for. Therefore, the aim of this study 
was to assess the degree of ICT usage among old-
er people in Sweden in order to retrieve health 
information and to communicate with health ser-
vices, and to investigate the factors related to this.

Methods
This cross-sectional survey was based on a set 
of questions answered by respondents in a tele-
phone interview or in a questionnaire form filled 
in at home and sent by post. The study was ap-
proved by the Regional Ethical Review Board in 
Umeå, Sweden (Ref. no. 2594-10). 

The first part of the set of questions concerned 
personal data and information about factors ex-
pected to be related to ICT usage concerning 
health issues: age, gender, marital/cohabitation 
status, education level (3-point ordinal scale), 
income (4-point ordinal scale), current self-

   Figure 1: Flowchart of the inclusion process of participants
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rated health status on the basis of 
EQ-5D VAS25, self-reported height 
and weight, self-perceived over-
weight problems and self-reported 
achievement of physical activity 
levels for adults recommended by 
WHO 26,27. 

In the second part, the respondents 
answered questions concerning 
their ICT experience in general, such 
as their use of a computer, e-mails, 
the Internet, and a mobile phone for 
calls and/or SMS messages (4-point 
ordinal scales ranging from never to 
daily), as well as their experience of 
using the Internet to retrieve infor-
mation about health issues, physical 
activity and exercise, and diets (yes/
no questions). This part also includ-
ed yes or no questions about their 
contact with the health services in 
a one-year period through personal 
visits, land line telephone calls, mo-
bile phone calls, SMS messages, 
e-mails, websites, chat forums or 
blogs, and audio and video commu-
nication on a computer. To ensure 
the face validity28, experienced re-
searchers in the field created the set 
of questions, and a pre-trial which 
included three older persons was 
conducted. This indicated that there 
was no need for changes. 

Procedure and participants
The study sample was randomly se-
lected from the Swedish population aged 55-105 
using the official identity and address registry 
for Swedish residents29. It was calculated that a 
total of 325 participants would be sufficient to 
produce a 95% confidence interval, with a 95% 
confidence interval of +/- 5 % with a significance 
level of 5%, for a proportion of about 30%, and, 
considering an expected response rate of 50%, 
650 persons were invited to participate. 

An information letter was sent by post to the 650 
selected individuals, together with the question-
naire, and they were contacted by telephone 
during March to October 2011. If participation 
was accepted, the questionnaire was answered 
directly by telephone. Those declining participa-
tion were asked to provide data on their gender 
and age. The telephone calls were made by the 
authors and an assistant following a standard pro-
cedure. A maximum of five attempts were made 
to reach each individual, all at different times of 
the day. Those individuals who were not reached 
by telephone were sent a reminder questionnaire 

by post and asked to complete it and return it 
to the researchers, using a pre-paid and pre-ad-
dressed envelope. To obtain data on the age of 
those who were not reached by telephone or by 
post, a commercial Web-based service was used. 
The Web-service provided data from the official 
identity and address registry and also reported 
the year of birth of each individual. 

The inclusion process is described in a flowchart 
(Figure 1). As shown, 154 individuals (24%) re-
sponded to the survey, 368 (57%) declined, and 
128 (20%) could not be reached. The respondents 
differed slightly from the non-respondents regard-
ing age (the mean age was 71.9 for the respond-
ents and 74.1 for the non-respondents (p=0.010)
(Table 1), and gender (p=0.407) (data not shown). 

Data analysis
The body mass index30 of each respondent was 
calculated by dividing the self-reported body 
weight (kg) by the square of the reported height 
(m). All statistical inferences were calculated 

Table 1. Characteristics of the respondents; SEK=Swedish kronor; 
EQ5D= visual analog score for health state; BMI= body mass index; 
SD=standard deviation; CI=confidence interval;*=self-rated or self-
reported;**=in the last 12 months 
Variable n Mean±SD % 95% CI 
Age, years 154 71.9±8.7   
Health*, EQ5D 154 72.5±18.0   
Gender, female 154  52 44-60 
Living alone 154  32 25-39 
Educational level 154    

 
Primary school   36 28-44 
College   34 27-41 
University   31 24-38 

Income, SEK 154    
 <8,000   9 4-14 
 8,000-17,999   47 39-55 
 18,000-25,999   28 21-35 
 ≥26,000   16 10-22 
BMI>25 149  54 46-62 
Overweight problems* 154  20 14-26 
Low physical activity* 153  38 30-46 
ICT general use ≥1/ week 154    

 

Computer   55 47-63 
Internet   57 49-65 
e-mail   42 34-50 
Mobile phone voice calls   72 65-79 
SMS message   23 16-30 

Internet use for health information 154    

 
General health information   38 30-46 
Physical activity and exercise   15 9-21 
Diet   24 17-31 

Health service communication by:** 154    

 

Personal visit   88 83-93 
Land-line phone   74 67-90 
Mobile phone (voice call)   24 17-31 
SMS   11 6-16 
e-mail   7 3-11 
Website, chat, forum, blog   4 0-7 
Audio/video on computer   2 0-4 
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using 95% confidence intervals and 5% signifi-
cance levels31. Computations were performed 
using IBM© SPSS© Statistics, version 19. In the 
sampling failure analyses, the responders were 
compared with the non-responders using Stu-
dent’s t-test and the χ2-test. For analyses of the 
degree of ICT usage in communication with 
health services (Table 1), the sample data were 
presented using standard descriptive statistics 
and 95% confidence levels were calculated for 
proportions. When analysing the variables relat-
ed to this ICT usage (Tables 2-3), bivariate associ-
ations were calculated using the χ2-test, Student’s 
t-test, and the Mann Whitney U-test. Covariance 
between variables was analysed using princi-
pal component analysis with varimax rotation. 
Scree-plots were used to define the number of 
components, and variables were judged to load 
strongly on a component if the loading score 
was >.60. When variables loaded strongly on a 
common component, the one with the strongest 
loading was selected for further analysis, togeth-
er with variables not showing strong loadings on 
any one of the principal components derived. 
The selected variables were then put into a for-
ward stepwise multiple binary logistic regression 
model, in order to analyse how the variables 
were independently associated with ICT usage 
in communication with health services. Ordinal 
variables were in this analysis dichotomized. 

Results
Analysis of the participants’ general use of ICT 
technology revealed that the majority of them 
used a mobile phone, a computer and the Inter-
net at least once a week. Their usage of e-mails 
and especially SMS messages was less frequent. 
Their levels of Internet usage for health issues 
were rather low, and their health-related Internet 

usage showed no significant asso-
ciations with gender, self-reported 
overweight problems or self-re-
ported low physical activity levels 
(Table 1). 

Regarding the respondents’ con-
tacts with the health services (Table 
1), most of them reported that their 
communication had been through 
personal visits or by making calls 
on a land-line telephone. As indi-
cated by the 95% confidence in-
tervals, less than one third of the 
population would be expected 
to have had communication with 
the health services using a mobile 
phone, and even fewer using SMS 
messages, websites, chat forums, 
blogs or audio and video commu-
nication by computer. Thirty-three 

percent of the participants (95% CI: 25%-40%) 
could be described as advanced ICT users in 
their contact with the health services, as they 
had experience of using mobile phones or more 
advanced ICT appliances in such contacts. 

As presented in the bivariate analyses (Table 
2), age, education level, income, self-reported 
overweight problems, self-reported low physi-
cal activity levels and all the assessed aspects of 
general ICT usage differed significantly between 
those respondents who had experience of using 
mobile phones or more advanced ICT applianc-
es in their contact with the health services, and 
those respondents who had no such experience. 
A factor analysis of the variables analysed in Ta-
ble 2 revealed that the following sets of variables 
loaded strongly on common factors: gender and 
marital/cohabitation status; education level and 
income; self-rated health and self-reported phys-
ical activity level; and computer, e-mail and In-
ternet usage. We therefore selected the variables 

Table 2. Communication means with health services during the last 12 
months in responders with advanced ICT-use (mobile phone, Internet) 
and without advanced ICT use (only personal visit or land-line phone), in 
relation to some responder characteristics; Student´s t-test, χ2-test, and 
Mann Whitney U-test are used with a confidence limit of 0.05; significant 
values are in bold; *=self-rated or self-reported 

Characteristic 
ICT use, mean rank sum or % 

p 
Advanced Not-advanced 

Age 51% 52% 0.014 
Gender 83.14 64.35 0.950 
Living alone 22% 28% 0.506 
Educational level 70.69 88.35 0.014 
Income 70.14 89.47 0.006 
Health* 74.70 78.62 0.601 
Overweight problems* 16% 34% 0.009 
Low physical activity levels 14% 32% 0.007 
General use of:    
 Mobile phone 68.52 94.46 <0.001 
 SMS 69.80 91.84 0.001 
 Computer 69.04 93.40 0.001 
 e-mail 62.22 93.03 0.001 
 Internet 69.00 93.47 0.001 

Table 3.  Result of forward stepwise multiple binary 
logistic regression analysis of variables associated with 
advanced ICT use in communication with health 
services in the last 12 months; Dependent variable: 
advanced ICT use in health-services communication; 
Not included in the final model: gender, age, education 
level, self-rated health, general use of SMS messages;  
Model significance: p<0.001, Nagelkerke R Square 
0.19; *=self-reported; **=general use, ≥1/week; OR 
(Exp (B))=odds ratio; CI=confidence interval 
Item OR (Exp (B)) 95% CI p 
Constant 0.09  <0.001 
Overweight 
problems* 

2.51 1.04 - 6.06 0.041 

Mobile phone 
use** 

3.04 1.04 - 8.93 0.043 

Internet use** 2.55 1.12 - 5.77 0.025 
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age, gender, education level, self-rated health, 
self-reported overweight problems, and general 
use of a mobile phone, SMS messages, and the 
Internet in a forward stepwise multiple binary lo-
gistic regression model (Table 3). The analyses 
resulted in three variables that were significantly 
and independently associated with experience 
of advanced ICT usage in communication with 
health services: general usage of a mobile phone 
and of the Internet at least once a week, and 
self-reported overweight problems. Including 
these variables, the model explained 19% of the 
variance. Age, gender, education level, self-rated 
health and SMS usage did not contribute to the 
model. 

discussion
The results indicated that Internet usage to re-
trieve information on health issues among older 
people in Sweden is not common and that the 
usage of mobile phones and more advanced ICT 
in communication with health services is rare. 
Experience of such ICT usage in communica-
tion with health services seems to be associated 
with the participants’ general usage of a mobile 
phone and the Internet, as well as their self-re-
ported overweight problems.

This low rate is in contrast with both the goals 
of societal policies regarding the development 
and implementation of e-health services4 and 
the participants’ general ICT usage, which was 
rather frequent (in correspondence with previ-
ous studies32,33). Our results concerning general 
ICT usage indicated at minimum a weekly use of 
the Internet in at least half of the population and 
weekly mobile phone use in at least two thirds 
of the population. 

Although the health-related usage was low in 
comparison with an American survey8, we 
found a substantially higher frequency in corre-
sponding age groups. This might be a reflection 
of older Swedes being relatively experienced as 
general ICT users9, which is in line with our find-
ings that general ICT experience (specifically mo-
bile phone and Internet use) is associated with 
health-related ICT usage. General ICT usage, in 
turn, seems to be determined by the accessibility 
of computers and support, age, marital/cohabita-
tion status, education and health33, which cor-
responds to some of the factors that were bivari-
ately associated with health-related ICT usage in 
our data (Table 2), but were not included in the 
final multiple model (Table 3). 

A rather surprising and interesting finding was 
the relation between self-reported overweight 
problems and usage of ICT in communication 
with health services. This may indicate that over-

weight problems are a factor which contributes 
to a greater readiness to use ICT for this purpose, 
on the part of the user, the health provider, or 
both of them. The participants with self-report-
ed overweight might have used advanced ICT 
in communicating with health care services be-
cause they felt more comfortable with this meth-
od of communication. Stigmatization of persons 
with overweight is common34 and a systematic 
review of published literature35 has shown In-
ternet to be a way of reaching people suffering 
from conditions that have caused them to feel 
embarrassed or stigmatized. This has been found 
to be the main reason for the increasing interest 
in health intervention via the Internet35. The par-
ticipants in our study may also have received in-
terventions where Internet and e-mail were used. 

Factors behind the low degree of ICT-usage 
may be a possible reluctance and a low readi-
ness to adopt health-related ICT among the older 
adults themselves33 or a low user-friendliness 
36. Older adults have indicated more computer 
anxiety and lower computer self-efficacy than 
both younger and middle-aged adults37. On the 
other hand, a qualitative study focusing on older 
persons with medium to high experience of us-
ing the Internet38 reported that the participants 
found healthcare services provided using ICT to 
be useful, but were not aware that the services 
existed. 

These findings indicate that problems with ICT 
implementation can be understood from a theo-
retical perspective provided by the technology 
acceptance model (TAM)39. In this model, the 
acceptance of a technology is influenced by its 
perceived ease of use and perceived usefulness. 
In relation to this, Phang et al.40 suggest that per-
ceived ease of use is, in turn, influenced by com-
puter anxiety and computer support. Further, the 
adoption of a technology is suggested to be a pro-
cess which starts by becoming aware of the tech-
nology and ends with the full use of it, and ac-
ceptance is described as an attitude developed in 
this process41. The adoption process is described 
as consisting of three phases, which can be facili-
tated or derailed by various factors41. Our findings 
may therefore indicate a need for service provid-
ers to consider factors that facilitate or counteract 
the adoption process among the intended users, 
i.e. factors such as awareness, social factors, sup-
port, computer anxiety, ease of use and perceived 
usefulness. The positive association between self-
perceived overweight problems and health-relat-
ed ICT usage found in our results might, for ex-
ample, be a reflection of an awareness of related 
services provided and the perceived usefulness of 
those related services, which might perhaps pos-
sess greater usefulness than e-health services.
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Other factors behind the rare ICT use in older 
people’s contacts with health services may be 
found in the healthcare systems themselves. 
More than ten years ago, Eysenbach42 suggested 
that, in order to use ICT, healthcare organiza-
tions would need a new way of thinking and act-
ing. Halford et al43 point out that the territorial 
conflicts between professionals, managers and 
users and other complex inter-professional rela-
tions may affect the outcomes of e-health initia-
tives. Obviously, human and organizational fac-
tors must be understood well throughout both 
the planning and the implementation phase44. A 
fear has been reported among different profes-
sionals that technology will replace them, and 
they can see their role changing from being an 
expert in their fields to sharing knowledge with 
other professionals and elderly care takers45. 
One study reports that in healthcare systems 
with strong hierarchical traditions, workers con-
form to current culture rather than to embrace 
new initiatives and changes46.

The present survey was based on a random sam-
ple from the official Swedish population register, 
which vouches for good external validity. Since 
the failure analysis did not indicate a large se-
lection bias concerning gender and age, we do 
not deem the lower than expected response rate 
to constitute a major problem concerning popu-
lation representativeness. The set of questions 
were not formally tested for reliability and valid-
ity, but were based on the experience of previ-
ous field research focusing on similar age groups 
and related issues18. The questions were also 
scrutinized by the authors from a content valid-
ity perspective and the experiences from the pi-
lot study were confirmative in this respect. One 
limitation is that the questions did not penetrate 
the circumstances surrounding the ICT usage, 
for example the environment, service access or 

general ICT attitudes. Although we believe that 
the set of questions served our aim, which was 
to describe the degree of health-related ICT us-
age, these issues deserve further investigation in 
future studies. This also applies to a factor such 
as ethnicity, which has seldom been in focus in 
Swedish surveys covering older populations be-
cause of a high degree of ethnical homogeneity 
in these age groups until recently. 

As indicated by the fact that the variables in the 
multiple regression model explained no more 
than 19% of the variance, there are obviously 
more variables to explore. The fact that we in 
some cases were forced to use an additional 
data sampling method might imply an internal 
validity threat, but those who responded by post 
did not differ from those who responded by tel-
ephone regarding gender, age, education level, 
income, general use of ICT, or use of ICT in the 
context of healthcare. 

In conclusion, we found a low usage rate  of mo-
bile phones or more advanced ICT among older 
people in their communication with health ser-
vices. The rate of use was associated with general 
mobile phone and Internet usage, as well as self-
reported overweight problems. The low usage 
rate might be understood as a result of a low de-
gree of implementation of ICT in healthcare tar-
geting larger population groups, in contrast to the 
aims of societal policies. The relatively high level 
of experience of general ICT use in the popula-
tion, on the other hand, indicates a potential for 
a more widespread health-related ICT adoption. 
Further, our findings emphasize a need to take 
into account factors related to adoption when 
planning further development and implementa-
tion of ICT in healthcare, as well as a need to 
consider the risk of a possible digital divide.
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