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Abstract: 

Older-adults living in rural and urban areas have shown to distinguish 
themselves in technology adoption; a clearer profile of their Internet use is 
important in order to provide better technological and healthcare solutions. 
Older-adults’ Internet use was investigated across large to midsize cities 
and rural Sweden.  
The sample consisted of 7181 older-adults ranging from 59-100 years old. 
Internet use was investigated with: age, education, gender, household 
economy, cognition, living alone/or with someone and rural/urban living. 
Logistic regression was used.  
Those living in rural areas used the Internet less than their urban 
counterparts. Being younger and higher educated influenced Internet use; 
for older urban adults these factors as well as living with someone and 
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having good cognitive functioning were influential.  
Solutions are needed to avoid the exclusion of some older-adults by a 
society that is today being shaped by the Internet.  
Key words: Older-adults; Internet use; rural and urban living 
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Introduction  

 

Globalisation and the Internet have created easier connectivity between people, where we no 

longer think of location in the same way as twenty years ago. However, there are still rural 

and urban divides; noticeably trade and economic development have contributed to a 

considerable gap in economic conditions between rural and urban living (1,2).  

Depending on geographical location, there is also a divide in the use of the 

Internet (3). What was noted from the beginning of the Internet era 1995(4), was that the 

Internet is a valuable source of communication that is quick, affordable and where living 

location no longer matters (5). Ironically it still does. American studies claim that rural living 

means less extensive use of the Internet (6), and also different types of uses (7). Some studies 

conducted showed that older-adults (65 years of age and above) living in rural areas 

contribute to the digital divide, as there is a wide gap in adoption of technology between 

older-adults living in rural vs. urban areas (8,9). Urban living has also been positively related 

to more computer usage (8). Few studies have focused on which variables explain the 

differences in Internet use and technology adoption by older-adults that live in rural or urban 

settings. 

It is important to highlight where the equity of access is less evident, as the 

Internet can be a valuable resource for older-adults; for example, to look up information, 

maintain social contact and take advantage of possibilities such as online shopping and health 

status monitoring (10). In addition, online services can contribute to easier access to health 

care, where, for example, distance may no longer be a hindrance to receiving adequate care. 

This can already be seen today with online health care planning, which can provide more 

efficient access to health care (11). Living in remote areas or far from a hospital, health care 

centre and town can thereby become less of a problem.  

The Internet may function as an alternative to face-to-face health care services 

for the older adult. Health promoting functions, or technological and Internet applications 

could be a good way for older-adults to maintain independence and to live at home as long as 

possible. This is often a preferred choice by older-adults in developed countries (12). Slowly 

the industrialised world is implementing mobile solutions with functions such as reminders to 

take medications, sensors, and audio-visual connections with a nurse (13). These possibilities 
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are a solution for the increasing number of older-adults who are frail and need special support. 

There are however serious hindrances to the aforementioned technologies. One is that they are 

often developed without the specific needs and consultation of the elderly or the clinician 

(14). Secondly they rely on the older adult to be somewhat technologically knowledgeable 

(15).  

It is possible that what we are noticing today is in fact a cohort effect. Today’s 

older-adult is not an evident technology and Internet user but perhaps the next generation will 

be. In the last six years there has been an increase in the Internet use among older-adults 

(16,17). Yet, they are still slower than younger adults to adopt the Internet (16,18,19). In 

Europe for example, there is much less Internet use by senior citizens in compared to younger 

adults (20). A group that has been especially marginalised are the oldest-old  –  people in their 

eighties and in their nineties (octogenarians and nonagenarians) – who are not adapting at all 

compared to the younger-older adults (65-80 years of age) (18).  

 

Background (Factors affecting Internet usage of older-adults) 

 

Age and education are both strong predictors to whether the older-adults adapt 

to the Internet (21,22). They have been linked directly to computer anxiety, which has been 

shown to be positively correlated with age; similarly higher education was linked to interest 

and computer use for older people (23). Other studies have shown that older-adults will 

refrain from using the Internet because it is too expensive (18); which in some studies has 

been correlated with lower income, household economy and socio-economic status (24). 

Being male, is a factor affecting older-adults’ computer and Internet usage- even still in the 

last decade (16). 

If the interface of computers and the Internet do not take into account the 

cognitive functioning of younger-older adults (65-80 years of age) and oldest-older adults (80 

years and above), as well as normal age related physical declines, such as eyesight, (19,25), 

there will be less Internet usage. Studies have even suggested more awareness to create senior 

friendly websites, taking into account cognitive decline (26). Lower cognitive functioning has 

been related to not starting to use the Internet in old age (16). Some studies have highlighted 

that cognitive aspects are less understood than other age-related declines, when it comes to 

Page 3 of 23

http://mc.manuscriptcentral.com/HIJ

Health Informatics Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

3 

 

Internet use by older adults (27). Some authors have distinguished between what type of 

cognitive abilities affect what use, such as problem solving and short term memory (fluid 

intelligence) which are strong predictors of web use (28). 

 

Living in a rural or urban area may have implications on technology adoption. 

Boase (6), has indicated that there is an element of access to Internet, which influences the use 

in rural areas; however other demographic factors also have a significant relationship on 

rurality and high-speed Internet adoption. Previous research indicated that Internet access is 

mainly adopted by the older-adults if the broadband access is good and there is a perceived 

usefulness and usability (27).  

Sweden has a very good Internet connection partly due to its high fibre 

networks. In 2010, Sweden rated second in most broadband subscriptions per inhabitant in the 

Nordic countries (where Denmark was first)(29). Since 1995, the Internet access has 

increased annually from 2% to 89% in 2012 (30). Sweden has been striving for an equal level 

of access to the total Swedish population, in an effort to work toward the EU legislation on 

Internet access (31). The last few years the increase of access has mainly been due to mobile 

phones and tablets.  

If there is less Internet use in rural areas, this can in turn have implications for 

the provision of care or support for older-adults. Studies have shown that many who live in 

rural areas have different constellations than their urban counterparts in how they are taken 

care of, relying both on neighbour and family structures more than community services 

(32,33). A previous study has shown that older women that live in rural areas require more 

support, where in some communities they are struggling to stay living independently and 

sustain their well-being (34). There seem to be differences in social support, where urban 

older-adults tend to feel more depressed due to anonymity in cities, suggesting they are more 

lonely; contrary to rural older-adults who have stronger social connections that they can trust 

and depend on (35). 

Irrespective of whether older-adults live rural or urban, research has shown that 

older-adults living with someone have better physical and mental health than older adults 

living alone (36). Few studies have however, looked at how older-adults that live with 

someone influences Internet usage per se. Some recent studies demonstrated that older-adults 
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were more likely to go online and join social networking websites, if they are shown how to, 

see the perceived usefulness and receive help in the use and process (37,38). Such support 

could be facilitated if the older adult lived with someone.  

 

Many factors influence older-adults’ Internet use. What this study wanted to shed light on was 

how these factors varied (if at all) with Internet use and living rural or urban. Thus, the aim of 

this study was to explore individual responses to whether older adults were using the Internet 

or not and why across rural and urban Sweden between the years 2001 - 2004. Data on the 

spread of the Internet access across Sweden is not available before 2006 for this older-adult 

population. Therefore the access was not noted. 

Two research questions were investigated: 

- How is Internet usage distributed in rural and urban areas respectively throughout Sweden? 

- Which factors influence Internet use in these areas, controlling for the variables age, gender, 

education, living alone or with someone, cognition, household economy and rural or urban 

life-style? 

 

 

  

METHOD 

This study has a cross-sectional sample which was taken from the longitudinal Swedish 

national study on aging and care (SNAC). SNAC is a study conducted since 2001, in which 

central and local governments cooperate. The total sample consists of sub-samples from four 

regions in Sweden: Skåne, Kungholmen, Nordanstig and Blekinge. The sample is considered 

representative of the Swedish older-adult. Different questionnaires and interviews are used to 

investigate the mental and physical health, distribution of age, gender, perceived quality of 

life, social and well-being statuses. In effect the study aims to extend the knowledge of what 

the medical and functional statuses of older-adults are, as well as their needs for social and 

medical services and identify potential areas of lack of care. The full outline of SNAC can be 

found in Lagergren et al.(39).  
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The population in the current study consists of a total 7181 people in total, from 

the ages of 59 through to 100. The mean age in the sample is 73 years old, with a mode of 66 

and a median of 72 years of age. All information used is from the baseline data (2001-2004), 

from all four participating regions. The regions had high and equal participation rates, where 

in the baseline data there is a nonresponse rate of 33.6%. Those that do not respond tend to be 

women, oldest-older adults and the frail elderly.  

The participants were randomly selected and invited by mail, with one reminder 

sent. Both written and verbal consent were obtained for all participants. Trained health 

professionals would thereafter conduct the medical examinations and interviews and also help 

the older-adults to fill in questionnaires when needed. Where there were cases of non-

participation, the reason was registered.  

 

 

Ethics 

The research carried out in SNAC complies with the Helsinki declaration; ethical permissions 

were obtained from the ethical committees of the Karolinska institute (KI dnr 01-114) and 

University of Lund (LU dnr 650-00 and LU 744-00).  

 

The definition of urban and rural population 

In Sweden the population consists of close to 9.5 million people, of which the older adult 

population (65 years old and more) consists of 1.6 million people (18,40).  

Sweden does not have a proper definition of what a city is, in physical aspects and in 

population size; therefore some choose at times to define regions and make delimitations by 

closeness to, or easy access to a place (40). The municipalities in this study were categorised 

according to the Swedish regions by the Bureau of Statistics Sweden (41):  

Big city urban: the city of Malmö and Stockholm 

Midsize urban: Karlskrona, Eslöv, Ystad and Hässleholm 

Rural: Osby and Nordanstig 
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The data in this study consists of older-adults living throughout many regions in Sweden. 

Two delimitations were chosen to analyse rural and urban living. Firstly, the aforementioned 

division was used. Secondly, in order to have a better grasp of the location of the population 

sample, the authors decided to use a Swedish living conditions’ delimitation of rural or urban 

(42). This is often used in a Swedish context, where if a person has either more than 2 km 

distance to a nearby healthcare centre, then they are considered to be living rurally. Otherwise 

(if they have less than 2 km) they are considered to be living in a closer agglomeration and in 

a city.  

 

Variables and instruments 

Internet use was a question given at baseline (2001) with a yes/no answer possible. 

Age was categorised into four groups: group 1: 59- 74; group 2: 75-84; group 3: 85- 90; group 

4: 91-100. 

Education was categorised in three groups according to the previous Swedish education 

system, relevant for the age groups in this study: level 1, those who did not finish secondary 

school; level 2, those who finished secondary school; level 3, those with some form of higher 

education.  Yet for the logistic regressions the variable was dichotomised, in order to have 

those higher educated (level 3) and those who were not (level 1 & 2).  

Living alone or not: was categorised as either the older adult was living alone or with 

someone (next of kin, partner); where 1= living alone, 2= living with someone.   

Cognition was measured using the Swedish translation of the “Mini-Mental State” test 

(MMT), where maximum score of 30 means are that one has normal cognitive functioning. 

Many studies use cut-off point between 24 and 26, signifying under that score there is 

“presence of cognitive difficulty”(43)
 p. 192.

. In this study each individual result was 

categorised at the mean (score 27), where 1= above mean; 2= below mean.   

Household economy was measured based on a Swedish survey on income and living 

conditions (44). The question asks whether one can raise within one week a sum of 14,000 

SEK (1,533 euro) in 2001-2004 (baseline data).  
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STATISTICAL PROCEDURES 

The SPSS Statistics package 20, was used to conduct the analyses below.  

A descriptive cross-tabulation analysis was done to investigate the dispersion of the rural and 

urban divide of 2 km, with the following variables: Internet use, age, gender, education, living 

alone or with someone, cognition and household economy (Table 1).   

Internet usage was compared throughout Sweden, using the division big city (Malmö and 

Stockholm), midsize urban (Karlskrona, Eslöv Ystad and Hässleholm), and rural Sweden 

(Osby & Nordanstig). A logistic regression was conducted, as Internet use is a dichotomous 

variable and was used as with Internet use as a dependent variable; the two dummy variables 

were created for big city and midsize city which can be found in Table 2.  

A second logistic regression (backward) was used to investigate whether Internet use was 

influenced by the variables: gender, education, living alone/with someone, cognition, 

household economy, age and living rural/urban (Table 3). 

A new variable with Internet usage and urban or rural life-style was created. A third and 

fourth backward logistic regression were conducted to investigate rural Internet use and urban 

Internet use, as dependent variables with the six independent variables: gender, education, 

living alone/with someone, cognition, household economy and age (Tables 4 & 5).  

The variance inflation factor (VIF) and tolerance statistics were calculated for each variable in 

each regression. The VIF indicates whether a predictor has a strong linear relationship with 

other predictors, where a VIF higher than 10 and a tolerance (1/VIF)  lower than 0.10, 

indicate multicollinearity may be biasing the model (45). This was calculated by running a 

linear regression analysis with the outcome (DV) and predictors (IV) from the logistic 

regression. The collinearity of the data was obtained with a VIF and tolerance statistic for 

each variable. A VIF higher than 10 and a tolerance (1/VIF)  lower than 0.10, indicate 

multicollinearity may be biasing the model (45).  A concordance (c-) statistic was used to 

measure how well the model discriminated between observations at different levels of the 

outcome. The range is from 0.5 (no discrimination) to 1.0 (outstanding discrimination). C-

statistic values of 0.7 to 0.8 are considered to show acceptable discrimination, values of 0.8 to 

0.9 to indicate very good discrimination, and values of ≥0.9 show outstanding discrimination 
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(46). Previous research has indicated that using the C-statistic strengthens the results of the 

logistic regression in cases where there is strong heterogeneity in the population. The odds 

ratio alone is then not enough, especially when having continuous explanatory variables (47).  

 

 

Results 

Table 1 indicates that there are more older-adults living in an urban setting and more younger-

older adults in this sample. There are almost as many males and females in this sample. More 

older-adults that are highly educated live in an urban setting, yet they have a slightly worse 

household economy than those living rurally. In this sample there are more people with 

normal cognitive functioning than not, in both urban and rural settings.  

In the first logistic regression model it was demonstrated that there are more people using the 

Internet in the big city/urban Sweden compared to midsize and rural. There were significantly 

more older-adults using the Internet in more densely populated regions, compared to those 

living rurally (OR= 2.500; p < 0.001). A VIF and tolerance statistic was calculated afterwards, 

showing that there is no multicollinearity. The model however is not so strong with a low C-

statistic of 0.61 indicating that the influence on Internet usage does not just come from 

location big city, midsize or rural.  

The second model demonstrated that when including all variables into one equation with 

Internet usage, the household economy variable fell out as non-significant. All other variables 

significantly increased Internet usage: being male (OR= 1.143; p < 0.05), more highly 

educated (OR= 1.762; p < 0.001), living with someone (OR= 1.784; p < 0.001), normal 

cognitive functioning (OR = 1.222; p < 0.001), lower in age (OR = 1.118; p < 0.001) and 

living in an urban environment   Q   living within 2 km to a healthcare centre/shop (OR = 

1.576; p < 0.001). The model here is good, with has a C-statistic of 0.834 showing strong 

discrimination. The VIF is around 1 and the Tolerance is above 0.10 for each variable. 

The third logistic regression analysis conducted, had the dependent variable rural Internet use. 

This was based on the rural variable created (living more than 2 km to a healthcare centre 

/shop), and those that were using the Internet contrary to those that were not. All six 

independent variables were investigated. The final model showed that higher education (OR= 

1.368; p < 0.05) and lower age (OR=1.108; p < 0.001) were factors which made rural older-
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adults use the Internet. The model itself is reasonable, with a c-statistic was that is 0.786 

indicating acceptable discrimination, and there was no multicollinearity between variables as 

seen with the VIF close to 1 and the Tolerance above 0.10. 

The fourth logistic regression analysis had as a dependent variable urban Internet use. This 

was based on the urban variable created (living within 2 km to a shop/ healthcare centre). 

Similarly all six independent variables were investigated with urban Internet use. The final 

model showed that more highly educated (OR= 1.813; p <0.001), living with someone 

(OR=1.860; p < 0.001), normal cognition (OR= 1.233; p < 0.001) and lower age (OR= 1.119; 

p < 0.001), were significant for the final logistic equation. Higher education and living with 

someone are almost twice as strong predictors of Internet use among older-adults in an urban 

environment.  In addition, the model itself is good, with a c-statistic was above 0.8, indicating 

strong discrimination between observations in this last model. 

 

 

 

Discussion 

The main results of this study are that older-adults living in urban areas are more frequent 

Internet users. However, urban living was not enough to explain Internet use of these older-

adults. Factors that were related to Internet use in general were, being male, high education, 

living with someone, normal cognitive functioning, the younger age groups, and urban living. 

When looking specifically at rural localities: older-adults used the Internet if they were more 

highly educated and if they were younger. Urban older-adults used the Internet if they were 

more highly educated, living with someone, had normal cognitive functions and were lower in 

age.  

When comparing regions in Sweden, big cities showed greater likelihood of Internet use 

among older-adults than their rural counterparts. This is a finding which is supported by other 

research (8,17). Even in the second model, when investigating Internet use in general, urban 

living meant that older-adults were more likely to use the Internet (OR= 1.576; p < 0.001). 

Urban living may entail being surrounded by adverts and bustle, which could make the 

Internet more attractive. Another reason could be that cities may have quicker bandwidth 

access compared to their rural counterparts.  
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Internet use by the older-adult was significantly more prominent for males and more highly 

educated.  Whether more education suggests the type of job before retirement, which allowed 

the older-adult to use a computer, or whether it suggests curiosity to pick up new skills, is not 

answered in this study. Learning, however, was linked with higher education in previous 

studies, where older-adults with higher education more easily pick up and try the Internet 

(48).  

Living alone or with someone, stood out in the older-adult Internet user as being an influential 

factor. Those that were not using the Internet were more likely to live alone. There is probably 

a strong link when living together with someone that makes it easier to use the Internet. 

Seeing, being exposed to the Internet and having the possibility to ask someone if it goes 

wrong, are all very probably contributory factors. Other studies have indicated that living 

alone was linked with a lower income, therefore less Internet use (49). Interestingly in this 

study, there were almost equally as many people living with someone or alone in an urban 

setting. In contrast to this, there were almost twice as many older-adults living together rather 

than alone.  

The younger-older adults (65-80 years of age) are using the Internet more frequently than in 

the older age groups. This study shows that age strongly influences Internet use, as age was 

entered as a continuous variable in the logistic regressions. This means that for every aging 

year, there is less Internet usage; just one year can make a very big difference. It could be that 

with increasing age people are not socially exposed in the same way as each year passes. A 

study by Cresci, Yarandi & Morrell (10), found that those who were much older did not see 

the need to use the Internet. There could be a loss of interest as the years pass. There may also 

be more physical hindrances. Chronic illnesses become more common, especially as the 

person passes 80 years of age, in addition to a decline in vision and motor coordination skills 

which are most likely to change. Studies have shown that cognitive impairment caused people 

to use technology less (8). This study showed that it was also a factor in Internet use among 

older-adults.  

Household economy is not influencing Internet usage in this study. This is contrary to other 

studies (18). Some investigated “late-adopters” of Internet and broadband, where social 

networks, the perceived utility, knowing how to use the Internet and how safe it is, but also 

the price of a subscription, were influential whether “late-adopters” like older-adults would 
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want to use the Internet or not (50). In this study’s sample, the purchasing power is less of an 

influence with the other selected variables. 

When further exploring the differences between urban and rural Internet users, a clear 

distinction could be found between the two. Both rural and urban older-adults were influenced 

by age and higher education if using the Internet. Specifically to urban older-adults, living 

with someone and normal cognitive functioning were factors influencing their Internet use. 

The setting where the older adult lives therefore affects the use of the Internet. This may be 

important within a health care setting; if the persons in this cohort do not use the Internet they 

will also not receive health solutions on the Internet, which are promising better accessibility, 

information and efficiency to health care (51). 

Equal care should be provided irrespective of geographical location. Discrepancies have 

previously been demonstrated between urban and rural living, especially in predictors of 

health outcomes for older-adults. Access to health information in rural areas can easily be 

reached via the Internet, possibly reducing health inequalities in the long run (52). However, 

according to the results in this study those who will not benefit are those who are older, of less 

education and specifically urban older-adults who live alone and do not have normal cognitive 

functioning.  

If the older adult will not start to use the Internet via a computer, there will be a lack of 

interaction with internet-based healthcare services, which will need to be replaced by other 

ways of communication. For example, by trying other technological devices, such as tablets 

which may be easier to use than computers, or catering specifically to older-adults by 

providing case managers who can function as a link between health care centres and the older 

adult. As claimed by other studies (53), the innovative step is to understand the social roles 

that are in place today. Older-adults have a new and different social role in that they are living 

longer, engaged longer and are present in society. Older-adults who live without the Internet 

may not want to engage and start using it, which is something further studies should 

investigate by interview studies. Those not adapting, for different reasons, may feel that they 

are overwhelmed by the information society. It could be that, older-adults are pushed (forced 

to use the Internet, an external push) into using the Internet contrary to being pulled (enticed 

to use the Internet, user-driven) into using it (54). It may also be important to take into 

consideration the impact of the changing constellations of face-to-face contact (online 

shopping, bank errands, and healthcare services). A reduction of face-to-face social contact 

Page 12 of 23

http://mc.manuscriptcentral.com/HIJ

Health Informatics Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

12 

 

may be felt more with older people, which may be a cause for depression (55), and ostracism. 

This, in turn, can also lead to not wanting to start to use the Internet. 

 

 

Strengths and Limitations of the Study 

Three strengths in this study can be found. First, the study has a large sample of over 7000 

people, allowing for generalisations to be made. A second strength is that big city, midsize 

and rural Sweden is covered in the analyses, giving an overview of older adults’ Internet use 

in Sweden. Moreover, the chosen delimitation of rural and urban is a workable definition 

which could leave the research easily transferable. Other definitions of rural and urban may be 

more country specific. Therefore, a more than or less than 2 km distance to a health care 

centre puts rural and urban into a concrete context.  

 

Some limitation of this study are that many factors could be influencing Internet use, which 

were not investigate here, like health for example; it may be a strong factor in the rural and 

urban divide and influence Internet use. The response rate in the study is of 33.6% which 

means many are not represented, namely: the frail older-adults, some women and the oldest-

old. Furthermore, the data is cross-sectional, so causality cannot be expressed.   

 

Conclusion 

There are differences in the Swedish older-adults who live in an urban or rural setting and 

their Internet use. This study confirmed results from other research that Internet use by the 

older adult varies across age, gender, levels of education, living situations, normal cognitive 

functioning, and an urban or rural life-style. Specific to this study are the findings that age is a 

very strong factor influencing Internet use, changing from one year to the next; and that the 

older-adults that live in an urban environment, together with someone and who have normal 

cognitive functioning are more likely to use the Internet.  
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Table 1: Cross tabulation with dependent variable living rural or urban, with the variables internet use, age, gender, education, living alone or with someone, cognition and  

household economy. N number of people; (%) is indicated as the percentage of the population sample; [%] indicates the percentage of the rural/urban population. 

  

     

 

 Urban (2km) Rural ( > 2km) Total (%) 

 

 
  

  Internet use yes 1896 (27.4%) [30%] 129 (1.9%) [19%] 2025 (29.3%) 

 Internet use no 4354 (62.9%) [70%] 539 (7.8%) [81%] 4893 (70.7%) 

 
  

 
  

 Age: 59- 74 years old 3626 (52.4%) [58%] 370 (5.3%) [46%] 3996 (57.8%) 

 Age: 75- 84 years old 1734 (25.1%) [28%] 209 (3%) [3%] 1943 (28.1%) 

 Age: 85- 90 years old 673 (9.7%) [11%] 74 (1.1%) [11%] 747 (10.8%) 

 Age: 91-100 years old 217 (3.1%) [3%] 15 (0.2%) [2%] 232 (3.4%) 

 
  

 
  

 Males 3222 (46.6%) [51.5%] 342 (4.9%) [51%] 3564 (51.5%) 

 Females 3028 (43.8%) [48%] 326 (4.7%) [49%] 3354 (48.5%) 

 
  

 
  

 Education low 2106 (30.7%) [34%] 477 (6.9%) [72%] 2583 (37.6%) 

 education middle 2276 (33.2%) [37%] 82 (1.2%) [12%] 2358 (34.4%) 

 education high 1824 (26.6%) [30%] 99 (1.4%) [15%] 1923 (28%) 

           
 

  

 
  

Urban: having less than 2 km to a healthcare centre; rural: having more than 2 km to a healthcare centre 

Education low: did not finish secondary school; education middle: finished secondary school; education high: some form of higher 

education 

 

Page 19 of 23

http://mc.manuscriptcentral.com/HIJ

Health Informatics Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Continuation Table 1: Cross tabulation with dependent variable living rural or urban, with the variables internet use, age, gender, education, living alone or 

with someone, cognition and household economy. N number of people; (%) is indicated as the percentage of the population sample; [%] indicates the 

percentage of rural/urban population. 

 

 Urban (2km) Rural ( > 2km) Total (%) 

 
  

  Living alone 2913 (42.3 %) [47%] 230 (3.3%) [35%] 3143 (45.6%) 

 Living with someone 3323 (48.2%) [53%] 428 (6.2%) [65%] 3751 (54.4%) 

 
  

 
  

 cognitive functioning normal 4083 (60.3%) [67%] 426 (6.3%) [66%] 4509 (66.6%) 

 cognitive functioning poor 2041 (30.1%) [33%] 220 (3.2%) [34%] 2261 (33.4%) 

 
  

 
  

 Household economy good 3089 (44.7%) [49%] 413 (6%) [62%] 3502 (50.6%) 

 Household economy poor 3161 (45.7%) [50%] 255 (3.7%) [38%] 3416 (49.4%) 

 
  

 
 

  

 
  
   

Cognition normal: 27≤ score≤ 30; cognition poor: score > 27 

Household economy good: can obtain 14,000 SEK in one week (1,533 euro); household economy poor: cannot obtain 14,000 

SEK in one week 
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Table 2: Backward logistic regression of Internet use of older-adults throughout Sweden 

The big cities (Malmö & Stockholm) were compared with mid-size cities  (Karlskrona, Eslöv, 

Ystad) and rural Sweden (Osby & Nordanstig). N= 7181 (included in analysis) 

 

Model 1       

 

      

DV IV OR CI 95% P value Tolerance VIF c statistic 

        Internet use Big city 2.500 (2.029-3.081) 0.001 0.33 3.03 c=0.61 

 

Midsize city 1.083 (0.861-1-362) NS 

   

 

Rural  1.00 -    

   

         

Model 2         

 DV IV OR CI 95 % P value c statistic 

  

     Internet use Big city 2.656 (2.366-2.982) 0.001 c=0.61 

  

      

  

 DV: Dependent variable. IV: Independent variable. OR: odds ratios; CI: Confidence intervals at 95%; P value NS: not significant; 

Tolerance and VIF statistic: variance inflation factor for multicollinearity; The c statistic: Concordance statistic ranging from 0.5 (no discrimination) to 1 (outstanding discrimination) 
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Table 3: Backward Logistic regression with Internet use as a dependent variable and six independent variables: 

gender, education, living with someone/alone, normal cognitive functioning, household economy, age and living urban/rural 

N= 6707 (included in analysis) 

 

        
Dependent variable  independent variables OR CI 95% p 

Tolerance VIF 

c 

statistic 

        Internet use being male 1.143 (1.010- 1.295) p < 0.05 0.996 1.00 0.834 

 

more highly educated 1.762 (1.623- 1.914) p < 0.001 0.88 1.14 

 

 

living with someone 1.784 (1.565- 2.033) p < 0.001 0.91 1.10 

 

 

good/normal cognition 1.222 (1.177-1.268) p < 0.001 0.84 1.19 

 

 

lower in age 1.118 (1.108- 1.127) p < 0.001 0.78 1.28 

 

 

living urban 1.576 (1.242- 2.001) p < 0.001 0.96 1.04 

 

         

 

More highly educated: at least a college or university degree; Living with someone: next of kin/partner/friend; Normal cognitive functioning between mean 27 ≤ score ≤ 30 

(top score); Lower in age: continuous variable (59 -100 years old); Living urban: within 2 km of a healthcare centre or shop. OR: odds ratios; CI: Confidence intervals at 95%; 

P value NS: not significant; Tolerance and VIF statistic: variance inflation factor for multicollinearity; The c statistic: Concordance statistic ranging from 0.5 (no discrimination) to 1 

(outstanding discrimination). 

 

 

           

  

Page 22 of 23

http://mc.manuscriptcentral.com/HIJ

Health Informatics Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

 

Table 4: Backward logistic regression.  

Rural Internet usage as dependent variable and gender, education, living with someone/alone, normal cognitive functioning, household economy, and age as independent 

variables.  N = 628 (included in analysis) 

        

Dependent variable  independent variables OR CI 95% p Tolerance VIF 

c 

statistic 

Rural Internet use Higher educated 1.368 (1.052- 1.780) p < 0.05 0.95 1.06 0.786 

 

Lower in age 1.108 (1.075- 1.142) p < 0.001 0.95 1.06 

 

        
 

More highly educated: at least a college or university degree; Lower in age: continuous variable (59 -100 years old). 

OR: odds ratios; CI: Confidence intervals at 95%; P value NS: not significant; Tolerance and VIF statistic: variance inflation factor for multicollinearity; The c statistic: 

Concordance statistic ranging from 0.5 (no discrimination) to 1 (outstanding discrimination). 
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Table 5: Backward logistic regression 

Urban Internet usage as dependent variable and gender, education, living with someone/alone, normal cognitive functioning, household economy  

and age as independent variables. N= 6069 (included in the analysis)  

 

        Dependent variable  independent variables OR CI 95% p Tolerance VIF c statistic 

Urban Internet use higher educated 1.813 (1.661-1.979) p < 0.001 0.90 1.10 c= 0.84 

 

living with someone 1.860 (1.624- 2.129) p < 0.001 0.91 1.09 

 

 

normal cognition 1.233 (1.186- 1.282) p < 0.001 0.85 1.18 

 

 

lower in age 1.119 (1.109-1.129) p < 0.001 0.91 1.09 

 

        
 

 

More highly educated: at least a college or university degree; Living with someone: next of kin/partner/friend; Normal cognitive functioning between mean 27 ≤ score ≤ 30 

(top score); Lower in age: continuous variable (59 -100 years old). OR: odds ratios; CI: Confidence intervals at 95%; P value NS: not significant; Tolerance and VIF statistic: 

variance inflation factor for multicollinearity; C statistic: The c statistic: Concordance statistic ranging from 0.5 (no discrimination) to 1 (outstanding discrimination). 
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