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Abstract 

Background: In older adults, including those with a migrant background, ill health is associated with less internet 
use. However, it is not known what are the specific self-perceived barriers to internet use among older migrants with 
different health conditions. The aim of this study was to investigate the associations between different health condi-
tions and self-perceived barriers to internet use among older migrants.

Methods: We used the Care, Health and Ageing of Russian-speaking Minority in Finland (CHARM) study, which is 
a nationally representative survey of community-dwelling Russian-speaking adults aged ≥50 years living in Finland 
(N=1082, 57% men, mean age 63.2 years, standard deviation 8.4 years, response rate 36%). Postal survey data were 
collected in 2019. Health indicators were self-rated health (SRH), depressive symptoms, cognitive functioning, and 
doctor-diagnosed conditions. Linear regression analyses were used to investigate the associations between health 
indicators and a summary scale consisting of the following barriers of internet use: (1) internet use is too complicated 
and hard to learn; (2) having concerns about safety issues; (3) internet use is too expensive; (4) physical limitations 
hinder the internet use; (5) memory problems hinder the internet use. In addition, the two most commonly reported 
barriers (the first two) were examined separately using logistic regression analyses. The analyses were adjusted for age, 
sex, education, marital status, local language proficiency, and income support, and the health conditions, and were 
performed with weights accounting for the survey design and non-response.

Results: After adjustments, spine/back problems (b=0.13; p=0.049), depressive symptoms (b=0.40; p=0.007), and 
problems in learning new things (b=0.60; p<0.0005) were associated with higher level of overall barriers to internet 
use. In addition, a number of health conditions were associated with individual barriers, albeit some health conditions 
appeared protective.

Conclusions: In general, older migrants with declining health experience more barriers to internet use than their 
counterparts with better health. To provide better access to healthcare for older adults, including older migrants, 
rapidly changing devices, software and apps need to be modified and adapted for those with specific health-related 
needs.
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Background
In Northern Europe, internet use has become a part of 
the everyday life for the vast majority of older adults. 
According to the Statistics Finland survey conducted in 
2020, 97% of the 55 to 64-year-olds had used the inter-
net in the last three months. The corresponding figures 
for 65 to 74-year-olds and 75 to 89-year-olds were 88% 
and 51%, respectively [1]. In technologically advanced 
countries with such high connection rates, internet use 
has practically become a necessity for social inclusion 
[2]. Public services and everyday communication have 
increasingly gone online, which means that those who do 
not use the internet can become excluded not only from 
the essential health and other public services, but also 
from social networks, and the society at large. Non-users 
increasingly consist of the most vulnerable segments of 
the population: the oldest, the least educated, those with 
ill health, and those who are socially most isolated [3]. In 
addition, some studies have shown that ethnic minori-
ties and migrants use the internet less [4–13]. In contem-
porary societies, digital and social exclusion are deeply 
intertwined. According to the double jeopardy hypoth-
esis, older migrants are at a particular risk of social exclu-
sion because of their age and migration background [14]. 
Older migrants with a low socio-economic status and 
health problems may be especially vulnerable: the inter-
secting domains of old age, ill health, low socio-economic 
status, and a migrant background have been shown to 
increase the risk of social exclusion [15, 16]. At the same 
time, in transnational context, and amplified by the 
COVID-19 pandemic, the ability to remain connected 
with the friends and family has become very strongly 
dependent on using digital technologies [17].

When populations are ageing, health-related factors 
are becoming increasingly relevant in understanding 
the “the digital divide” [18], as deteriorating health con-
ditions can hamper the use of digital technologies. In 
older adults, various indicators of ill health and disabil-
ity, such as suboptimal self-rated health (SRH) [19–31], 
mental ill health [23, 32], chronic conditions [33], frailty 
[34], declining physical performance [20], limitations in 
physical capacity [35], vision impairment [35], and cog-
nitive decline, memory limitations and dementia [17, 20, 
22, 35–40] have been associated with a lower likelihood 
of digital technology use. In research, older people are 
often considered as a homogenous group, even though 
this group and their reasons for not using the internet 
are increasingly diverse [41]. Moreover, even though the 
numbers and proportions of migrants, including older 
migrants, are rapidly increasing, in the health literature 
the migration-related aspects of the digital divide are 
underexplored [8], and little is known about the posi-
tion of older migrants in relation to digital divide [42]. 

Most of the studies on health and internet use in older 
adults have concentrated on majority populations. It is 
not known what specific barriers to internet use older 
migrants with different health conditions experience. 
It would be important to investigate, why those who do 
not use the internet, do not engage [43]. Furthermore, 
different health conditions may affect internet use [20], 
and barriers to use differently. In a Taiwanese study pub-
lished in 2017, among those aged 50 and over, the most 
common reasons for non-use were difficulties related 
to learning, which included factors such as feeling no 
need, feeling unable or too busy to learn, not interested, 
and not able to use English [44]. In a Swedish study from 
2020 the most common reasons of being a non-user of 
the internet included not knowing how to use the inter-
net and having no need/interest; whereas no possibility 
for broadband, being too busy, high costs and security 
issues were mentioned less often [22]. In a Scottish quali-
tative study (2017), lack of instructions and guidance, 
lack of knowledge and confidence, health-related factors 
and costs emerged as barriers to interacting with tab-
let computers [45]. In addition, among older migrants, 
local language proficiency has been found to be the most 
important barrier to the effective utilisation of the inter-
net for seeking health information [42].

As a Nordic welfare state, Finland has comprehensive 
social rights guaranteed by legislation, and an extensive 
tax-financed public health and social welfare sector. Over 
the last decade, the Finnish state has implemented vast 
digitalisation projects in the public sector. However, little 
attention has been paid to the barriers that digitalisation 
of health and social welfare services may create to the ful-
filment of social rights in general, and for people at risk of 
social exclusion (e.g. older migrants), in particular.

The aim of this study was to investigate the asso-
ciations between different dimensions of ill health and 
self-perceived barriers to internet use among older Rus-
sian-speaking migrants living in Finland.

Methods
Data
The data were drawn from the Care, Health and Ageing 
of Russian-Speaking Minority in Finland (CHARM) sur-
vey that was collected in 2019 [23]. The target population 
of the study was Russian-speaking community-dwell-
ing older adults (50 years of age or older) who perma-
nently reside in Finland. Russian-speakers are the largest 
migrant group in Finland, making up about 20% of the 
country’s migrant population. The study was designed 
to collect data on participants’ health and well-being, 
public service experiences, digital inclusion, and access 
to different types of care. A random sample of 3000 
people was drawn from the register of the Digital and 
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Population Data Services Agency; their register covers 
all persons registered as permanently living in Finland. 
The sample was stratified by gender. Response rate was 
36% (N=1082; 57% men; mean age 63.2 years, standard 
deviation 8.4 years). The questionnaire was available in 
Russian and Finnish. Non-response bias was adjusted for 
by weighting the survey responses. For that, the Finnish 
Tax Administration register data from 2017 were used 
to model the response propensity [46]. The tax admin-
istration data included information on earnings, capital 
income, unemployment benefits, and pensions.

Study participation was voluntary, and the partici-
pants were informed of their right to withdraw at any 
time without any consequences. Informed consent was 
obtained from all participants. The Ethical Review Board 
in the Humanities and Social and Behavioural Sciences 
at the University of Helsinki approved the study protocol 
(#6/2019).

Health indicators
All study variables were self-reported. The participants 
were asked if they had ever been diagnosed with any of 
the following conditions commonly experienced in this 
age group (yes vs no): high blood pressure / hyperten-
sion, spine deterioration, sciatica or other back problem, 
osteoarthritis or joint deterioration, rheumatoid arthritis 
or other rheumatoid disease, depression or other mental 
health problem, asthma, diabetes, memory disorder (Alz-
heimer’s or other dementia), cancer, some other chronic 
disease or health problem.

Depressive symptoms were measured by the eight-
item Center for Epidemiologic Studies Depression Scale 
(CES-D )[47], with a score of nine or more points indicat-
ing depressive symptoms [48].

Self-rated health (SRH) was assessed with the follow-
ing question: “In general, would you say your health now 
is…?” )[49]. Participants rated their health on a 5-point 
scale. A dichotomous variable was created by categoris-
ing the answers into good (good or rather good) and sub-
optimal (average, fairly poor and poor) [50, 51].

Three aspects of cognitive functioning, that is, self-
rated memory, concentration, and learning ability were 
measured by three items assessing the functioning of 
1) memory; 2) concentration; 3) capability to learn new 
information and things; using a five-point scale (1=very 
poorly, 2=poorly, 3=satisfactorily, 4=well, 5=very well) 
[52]. Cognitive functioning variables were dichotomised 
using 2 as a cut-off point (very poor or poor functioning 
vs other).

Self‑reported barriers to internet use
Self-reported barriers to internet use were measured 
with the following question: “Sometimes, the use of the 

internet can feel difficult. Are there some things that 
hamper your internet use? (choose 1-3 most relevant 
options)”. Participants had to choose the relevant options 
of the following: 1) Internet use is too complicated or 
hard to learn; (2) I have concerns about internet safety 
issues; (3) Someone else takes care of the matters that 
require internet use for me (“proxy use”); (4) Internet use 
is too expensive; (5) Internet use is difficult because of my 
poor eyesight or other physical reasons (e.g. stiffness of 
fingers); (6) Memory problems hinder my internet use; 7) 
I am not interested in the contents of the internet; 8) I 
do not have time for internet use; 9) I do not have these 
kinds of problems with the internet use.

Multiple correspondence analysis (MCA) was applied 
as a dimension reduction method to create a variable 
indicating overall barriers to internet use based on items 
1, 2, 4, 5, 6 and 9. These six items were selected to indicate 
the problems of internet use relevant for the perspective 
of our study. Items 3 (“proxy use”) and 7 (not interested) 
are not actual barriers to internet use. MCA can be con-
sidered analogous to principal component analysis with 
the possibility of using categorical variables. Similarly to 
other dimensions reduction techniques, it provides the 
advantage of increased reliability and content validity in 
the operationalisation of complex concepts [53]. We per-
formed MCA using Burt’s approach and extracted stand-
ard normalized coordinates [54–56]. In addition to MCA 
approach, the two most common barriers (the first two) 
were examined separately as outcomes. Thus, we utilise 
four outcome variables in our analysis.

Covariates
Covariates included the following socio-demographic 
characteristics: sex, age (squared), marital status (mar-
ried or cohabiting vs other), educational level in the 
country of origin, proficiency in local languages, and 
receipt of means-tested income support benefit (yes vs 
no) during the last 12 months as a measure of poverty 
[57]. The highest educational level in the country of ori-
gin was categorised based on the old Soviet educational 
system as having no or only basic education; vocational 
training; higher education. Self-reported local language 
proficiency was assessed on a four-point scale, which for 
the analysis was dichotomised into good (“I use Finnish 
or Swedish language in various ways in different situa-
tions” and “I can participate on everyday conversations in 
Finnish or Swedish”), and poor (“I can cope with simple 
everyday situations in Finnish or Swedish” and “I do not 
speak either language at all”).

Statistical analysis
Two nested models were specified to explore the 
socio-demographic and health-related predictors of 
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self-reported barriers of internet use. Model 1 included 
all socio-demographic variables, while Model 2 further 
adjusted for all health indicators. The models of MCA-
based outcome variable were estimated as linear regres-
sion models, whereas those of single-item outcomes were 
specified as logistic regression models. Possible curvilin-
earity regarding the age variable was tested for all out-
comes adding age squared to the models. All models were 
estimated accounting for response-propensity adjusted 
sampling weights. Moreover, cluster-robust variance esti-
mation was used with administrative regions as clusters. 
To detect possible multicollinearity, variance inflation 
factors were examined: the maximum was 1.53, which is 
well below 10, the oft-used limit of concern. Stata version 
15.1 was used for all analyses.

Results
Table  1 presents the characteristics of the sample and 
shows that the majority of the participants (75%) were 
married or cohabiting, 50% had acquired a higher edu-
cation degree in their country of origin, and 38% rated 
their local language (Finnish or Swedish) skills as good. 
As many as 42% of the participants had received means-
tested income support over the last 12 months; this indi-
cates widespread poverty in this group as in 2020 the 
corresponding figure for the whole population of Finland 
was 7.5%, and for people over 65 years of age it was only 
1.8% [58]. Depressive symptoms were commonly expe-
rienced (18%). Regarding self-rated health, 60% of the 
participants rated their health as poor or fairly poor. Self-
rated problems with memory, concentration or learning 
were rare. The prevalence of diagnosed diseases ranged 
from commonly reported high blood pressure / hyper-
tension (48%) to rarely reported memory disorders (2%). 
About half of the participants reported that they did not 
have problems with the internet use. Eleven per cent 
found internet too complicated or hard to learn, and 
almost one quarter were worried about internet safety 
issues. Cost, poor eyesight or other physical problems or 
memory problems were only rarely perceived as barriers 
to internet use.

Table  1 further shows bivariate associations between 
the predictors and outcome variables. Various socio-
demographic factors were associated with the three 
outcome measures. For example, age was positively 
correlated with the MCA measure of barriers (r=0.30; 
p<0.0005) and was associated with a higher likelihood 
of the experience that internet is too complicated (odds 
ratio, OR=1.10; p<0.0005). Concerning health indica-
tors, there were several statistically significant bivariate 
associations with the MCA outcome, and the difficulty 
outcome, but less with the third, the safety outcome. For 
instance, those who reported that they have a diagnosed 

memory disorder had a 0.78 units higher mean in the 
MCA outcome (p=0.012) than those without this diag-
nosis, which equals to 78% of the outcome measure’s 
standard deviation (SD).

To determine whether health conditions were associ-
ated with self-reported overall barriers to internet use 
after accounting for potential confounders, we regressed 
self-reported barriers (MCA outcome) on covariates and 
the presence of different health conditions. As Table  2 
shows, barriers of internet use seemed to increase with 
age (Model 2.1: b=0.04; p<0.0005; Model 2.2: b=0.03; 
p<0.0005); the squared term was not statistically sig-
nificant and was thus omitted to retain a parsimoni-
ous model. Higher education was associated with fewer 
barriers: Model 2.1 shows a statistically significant 
gradient where vocational education adds 0.19 units 
(p=0.007, while the lowest educational level adds 0.36 
units (p=0.025) to the MCA outcome (SD=1.00). With 
the inclusion of health indicators, these results lost some 
power, but the pattern was similar. Regarding health 
indicators (Model 2.2), spine/back problems (b=0.13; 
p=0.049), depressive symptoms (b=0.40; p=0.007), and 
difficulties in learning new things (b=0.60; p<0.0005) 
were statistically significant. In terms of the standard 
deviation (SD) of the outcome variable, the effect sizes 
ranged from 13% (spine/back) to 60% (difficulties in 
learning new things).

Tables  3 and 4 display the associations between the 
covariates, health conditions and the two most common 
barriers to internet use. In Models 3.1 and 3.2 (Table 3), 
age, proficiency of Finnish/Swedish, and education 
appeared as consistent and statistically significant predic-
tors of feeling that internet is too complicated and hard 
to learn. Again, with increasing age, this barrier became 
more common (Model 3.2: odds ratio, OR=1.10; 95% 
confidence interval (CI): 1.09-1.11); and like above, the 
square term was not statistically significant. Mastering 
well the local languages seemed to lessen the risk of expe-
riencing this barrier (Model 3.2: OR=0.62; 95% CI: 0.40-
0.95). Finally, there was a clear educational gradient with 
ORs increasing from 1.73 (vocational education; 95% CI: 
1.22-2.46) to 5.36 (lowest level; 95% CI: 1.91-15.05).

Regarding health indicators, having osteoarthritis 
(OR=1.53; 95% CI: 1.05-2.22 and experienced difficul-
ties in learning new things (OR=4.53; 95% CI: 2.22-9.24) 
were associated with a higher likelihood of reporting 
that internet use is too complicated and hard to learn. 
In contrast, if a participant had asthma (OR=0.33; 95% 
CI: 0.12-0.87), diabetes (OR=0.63; 95% CI: 0.40-0.99) or 
problems with concentration (OR=0.31; 95% CI: 0.10-
0.99), they were less likely to report this particular barrier 
to internet use.
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Table 1 Characteristics of the sample and the bivariate associations between predictors and outcome variables

Barriers of internet use 
(MCA)

Internet too complicated Internet safety 
concerns

Variable Count % Mean p % p % p

Gender 0.786 0.544 0.941

  Female 466 43.1 -0.01 11.59 23.82

  Male 616 56.9 0.01 10.71 23.86

Age 1082 63.2 (8.4) 0.30 <0.0005 1.10 <0.0005 0.98 0.365

Marital status 0.013 <0.0005 0.387

  Married or cohabiting 796 74.6 ‑0.05 9.67 25.38

  Other 271 25.4 0.14 15.50 20.66

Command of Finnish or Swedish <0.0005 <0.0005 0.023

  Poor 634 62.2 0.08 14.04 21.92

  Good 385 37.8 ‑0.17 5.45 26.75

Highest education in the country of origin <0.0005 <0.0005 0.502

  Higher education 541 50.0 ‑0.12 7.02 23.66

  Vocational education 459 42.4 0.09 13.94 24.62

  General/No education/Missing 82 7.6 0.25 21.95 20.73

Income support <0.0005 <0.0005 0.020

  No 592 58.4 ‑0.12 7.26 27.03

  Yes 421 41.6 0.11 15.44 19.95

Internet problems

  Use is too complicated and it is too hard to learn 120 11.1 . . . . . .

   I am concerned about internet safety issues 258 23.8 . . . . . .

  Someone else than myself takes care of the matters that require 
internet use

160 14.8 . . . . . .

  Use of internet is too expensive 38 3.5 . . . . . .

  Use of internet is complicated by the limited eyesight, hearing 
or other physical reasons

56 5.2 . . . . . .

  Memory problems hinder the internet use 20 1.9 . . . . . .

   I have not faced any of such problems 563 52.0 . . . . . .

Diagnosed diseases

  High blood pressure, hypertension 515 47.6 0.13 <0.0005 13.79 <0.0005 24.47 0.703

  Spine deterioration, sciatica or other back problem 344 31.8 0.07 0.095 11.52 0.410 26.45 0.102

  Osteoarthritis, joint deterioration 304 28.1 0.14 0.012 15.46 <0.0005 23.03 0.740

  Rheumatoid arthritis or other rheumatoid disease 121 11.2 0.23 0.027 15.70 0.203 25.62 0.151

  Depression or other mental health problems 106 9.8 0.16 0.155 16.04 0.008 19.81 0.301

  Asthma 72 6.7 0.14 0.144 9.72 0.942 25.00 0.687

  Diabetes 144 13.3 0.14 0.226 11.81 0.971 26.39 0.587

  Memory disorders (Alzheimer’s or dementia) 19 1.8 0.78 0.012 31.58 0.007 21.05 0.294

  Cancer 76 7.0 0.12 0.258 10.53 0.999 18.42 0.857

  Other chronic disease or health problem 374 34.6 0.10 0.081 13.64 0.020 21.39 0.062

Depressive symptoms (CES‑D) <0.0005 0.024 0.009

  No 772 71.4 ‑0.13 9.46 22.41

  Yes 194 17.9 0.39 18.56 30.41

  Missing 116 10.7 0.21 9.48 22.41

Self‑rated health <0.0005 <0.0005 0.055

  Good or fairly good 431 40.2 ‑0.29 5.34 21.35

  Average to poor 640 59.8 0.18 14.69 25.47

Memory: poor or very poor 64 6.0 0.55 0.006 28.13 0.002 17.19 0.410

Concentration: poor or very poor 27 2.6 0.79 <0.0005 33.33 <0.0005 11.11 0.261

New information and learning: poor or very poor 79 7.6 0.82 <0.0005 35.44 <0.0005 24.05 0.976

Footnote:

Statistical tests performed with cluster-robust variance estimation & survey weights

Results with a p-value ≤ 0.05 in bold

Cell contents for age: count, mean (SD); correlation, p; odds ratio, OR, p; OR, p
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In terms of experiencing internet related safety con-
cerns, age had a curvilinear pattern with the outcome 
(Fig. 1; Table 4): as Fig. 1 shows, the probability of such 
concerns increases to almost thirty percent at 65 years, 
after which it starts to markedly decrease.

In contrast to the results in Table 3, good command of 
Finnish/Swedish was associated with a higher likelihood 
that the participant was concerned about the internet 
safety (Model 4.2: OR=1.35; 95% CI: 1.01-1.80). Receipt 
of income support was related to a lower likelihood of 
such concern (Model 4.2: OR=0.64; 95% CI: 0.47-0.86).

Model 4.2 further shows that back problems (OR=1.45; 
95% CI: 1.03-2.04), depressive symptoms (OR=2.13; 95% 

CI: 1.11-4.11p=0.024), and problems with learning new 
things (OR=1.86; 95% CI: 1.02-3.40) were associated 
with a higher likelihood of having concerns about inter-
net safety issues, whereas those in the very heterogenous 
category of “other diseases” were less likely to report this 
issue (OR=0.67; 95% CI: 0.48-0.92).

We conducted two robustness checks: (1) a model 
where the depressive symptoms variable did not include 
a separate category for missing cases; and (2) an estima-
tion without survey weights. Concerning the MCA out-
come, the results for the following variables were found 
to be fully robust: age, depression symptoms, and learn-
ing problems. Regarding the experience of internet being 

Table 2 The associations of covariates and health conditions with overall barriers to internet use

Footnotes:

Cluster-robust variance estimation. Survey weights accounted for

Results with a p-value ≤ 0.05 in bold

CI confidence interval

Model 2.1 Model 2.2

b p 95% CI b p 95% CI

Female -0.03 0.561 -0.13 0.07 -0.09 0.164 -0.21 0.04

Age 0.04 <0.0005 0.02 0.05 0.03 <0.0005 0.02 0.04

Married or cohabiting -0.10 0.122 -0.23 0.03 -0.08 0.255 -0.21 0.06

Good command of Finnish/Swedish -0.05 0.448 -0.17 0.08 -0.02 0.743 -0.13 0.09

Highest education in the country of origin
  Vocational education 0.19 0.007 0.06 0.32 0.14 0.040 0.01 0.27

  General/No education/Missing 0.36 0.025 0.05 0.66 0.32 0.077 -0.04 0.67

Receipt of income support 0.02 0.710 -0.11 0.16 -0.07 0.360 -0.21 0.08

Diagnosed diseases
  High blood pressure, hypertension . . . . 0.10 0.086 -0.01 0.21

  Spine deterioration, sciatica or other back problem . . . . 0.13 0.049 0.00 0.26

  Osteoarthritis, joint deterioration . . . . -0.04 0.401 -0.14 0.06

  Rheumatoid arthritis or other rheumatoid disease . . . . 0.03 0.754 -0.19 0.26

  Depression or other mental health problems . . . . 0.08 0.603 -0.23 0.39

  Asthma . . . . -0.17 0.252 -0.47 0.13

  Diabetes . . . . -0.03 0.718 -0.22 0.15

  Memory disorders (Alzheimer’s or dementia) . . . . 0.40 0.259 -0.32 1.13

  Cancer . . . . 0.01 0.930 -0.31 0.34

  Other chronic disease or health problem . . . . -0.09 0.320 -0.26 0.09

Depressive symptoms (CES‑D)
  Yes . . . . 0.40 0.007 0.13 0.67

  Missing . . . . 0.28 0.014 0.06 0.49

Self‑rated health: average to poor . . . . 0.10 0.175 -0.05 0.25

Memory: poor or very poor . . . . -0.16 0.223 -0.44 0.11

Concentration: poor or very poor . . . . -0.10 0.774 -0.80 0.61

New information and learning: poor or very poor . . . . 0.60 <0.0005 0.35 0.84

Constant -2.23 <0.0005 -2.82 -1.64 -2.01 <0.0005 -2.48 -1.54

n 942 908

R squared 0.106 0.167
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too complicated, the following results were fully robust: 
age, education, asthma, and learning problems. Corre-
spondingly for the last outcome, fully robust results were 
found for age, income support and depressive symptoms. 
(Results are available by request.)

Discussion
Based on a representative survey among older Russian-
speaking migrants in Finland, this study investigated the 
associations between different health conditions and self-
reported barriers to internet use.

Our study confirms earlier findings that people do 
not have just one simple barrier to internet use [43]. 

The most commonly mentioned barriers were that the 
internet is too complicated or hard to learn, and safety 
concerns. However, slightly over half of the participants 
reported that they did not have any problems with the 
internet use.

In the present study, depressive symptoms were consist-
ently associated with self-reported barriers to internet use. 
Earlier studies have shown an association between inter-
net use and depression in older adults [23, 33, 59–61]. 
The findings from a systematic review indicated a positive 
association between internet use and good mental health 
and wellbeing among older adults [32]. The psychoso-
cial links connecting internet use and mental health can 

Table 3 The associations of covariates and health conditions with the experience that internet is too complicated and hard to learn

Footnotes:

Cluster-robust variance estimation. Survey weights accounted for

Results with a p-value ≤ 0.05 in bold

OR odds ratio; CI confidence interval

Model 3.1 Model 3.2

OR p 95% CI OR p 95% CI

Female 1.27 0.250 0.84 1.92 0.99 0.975 0.60 1.64

Age 1.11 <0.0005 1.10 1.12 1.10 <0.0005 1.09 1.11

Married or cohabiting 0.85 0.329 0.62 1.17 0.78 0.196 0.54 1.13

Good command of Finnish/Swedish 0.58 0.001 0.42 0.80 0.62 0.027 0.40 0.95

Highest education in the country of origin . . . . . . . .

  Vocational education 1.81 <0.0005 1.44 2.26 1.73 0.002 1.22 2.46

  General/No education/Missing 4.04 0.010 1.39 11.75 5.36 0.001 1.91 15.05

Receipt of income support 1.87 0.069 0.95 3.69 1.58 0.243 0.73 3.38

Diagnosed diseases . . . . . . . .

  High blood pressure, hypertension . . . . 1.44 0.158 0.87 2.41

  Spine deterioration, sciatica or other back problem . . . . 0.66 0.105 0.40 1.09

  Osteoarthritis, joint deterioration . . . . 1.53 0.027 1.05 2.22

  Rheumatoid arthritis or other rheumatoid disease . . . . 1.07 0.907 0.34 3.33

  Depression or other mental health problems . . . . 2.03 0.132 0.81 5.13

  Asthma . . . . 0.33 0.025 0.12 0.87

  Diabetes . . . . 0.63 0.047 0.40 0.99

  Memory disorders (Alzheimer’s or dementia) . . . . 8.86 0.060 0.91 85.99

  Cancer . . . . 0.81 0.663 0.31 2.09

  Other chronic disease or health problem . . . . 1.27 0.472 0.67 2.41

Depressive symptoms (CES‑D) . . . . . . . .

  Yes . . . . 1.93 0.074 0.94 3.98

  Missing . . . . 0.50 0.070 0.24 1.06

Self‑rated health: average to poor . . . . 1.02 0.913 0.70 1.49

Memory: poor or very poor . . . . 0.50 0.103 0.21 1.15

Concentration: poor or very poor . . . . 0.31 0.048 0.10 0.99

New information and learning: poor or very poor . . . . 4.53 <0.0005 2.22 9.24

Constant 0.00 <0.0005 0.00 0.00 0.00 <0.0005 0.00 0.00

n 942 908

Pseudo R squared 0.187 0.240
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include enhanced interpersonal interactions, increased 
access to resources and services as well as empowered 
social inclusion [32]. Internet use can decrease loneli-
ness and social isolation [59], which are associated with 
depression [62]. In particular, internet use for social pur-
poses has been shown to indirectly impact wellbeing via 
reduced loneliness and increased social engagement, 
whereas internet use for informational and instrumental 
(i.e., managing personal administration and daily activi-
ties) purposes has been shown to impact well-being 
through engagement in a wider range of activities [63].

In our study, even though depressive symptoms were 
associated with more barriers, diagnosed mental dis-
orders were not. It is possible that in a highly digital-
ised service system, some level of digital inclusion is 
required to be even able to obtain a diagnosis. On the 
other hand, since the diagnosis may date several years 
or even decades back in time, current self-reported 
depressive symptoms may better indicate the current 
mental health status of the participant.

In our study, those who reported problems in their 
cognitive functioning, more specifically in their ability to 

Table 4 The associations of covariates and health conditions with having concerns about internet safety

Footnotes:

Cluster-robust variance estimation. Survey weights accounted for

Results with a p-value ≤ 0.05 in bold

OR odds ratio; CI confidence interval

Model 4.1 Model 4.2

OR p 95% CI OR p 95% CI

Female 0.95 0.715 0.75 1.22 0.90 0.441 0.68 1.18

Age 1.54 0.003 1.16 2.05 1.68 0.007 1.15 2.46

Age squared 1.00 0.002 0.99 1.00 1.00 0.005 0.99 1.00

Married or cohabiting 1.08 0.570 0.83 1.39 1.07 0.649 0.80 1.42

Good command of Finnish/Swedish 1.30 0.055 0.99 1.70 1.35 0.045 1.01 1.80

Highest education in the country of origin
  Vocational education 1.13 0.553 0.75 1.71 1.02 0.931 0.63 1.65

  General/No education/Missing 1.14 0.643 0.66 1.97 0.98 0.942 0.54 1.76

Receipt of income support 0.69 0.009 0.52 0.91 0.64 0.004 0.47 0.86

Diagnosed diseases
  High blood pressure, hypertension . . . . 1.02 0.893 0.75 1.40

  Spine deterioration, sciatica or other back problem . . . . 1.45 0.032 1.03 2.04

  Osteoarthritis, joint deterioration . . . . 0.81 0.133 0.61 1.07

  Rheumatoid arthritis or other rheumatoid disease . . . . 0.98 0.936 0.66 1.46

  Depression or other mental health problems . . . . 0.65 0.273 0.30 1.41

  Asthma . . . . 0.92 0.809 0.46 1.82

  Diabetes . . . . 1.05 0.871 0.56 1.99

  Memory disorders (Alzheimer’s or dementia) . . . . 2.37 0.486 0.21 26.78

  Cancer . . . . 0.82 0.669 0.33 2.04

  Other chronic disease or health problem . . . . 0.67 0.015 0.48 0.92

Depressive symptoms (CES‑D)
  Yes . . . . 2.13 0.024 1.11 4.11

  Missing . . . . 2.33 0.003 1.33 4.06

Self‑rated health: average to poor . . . . 1.31 0.147 0.91 1.89

Memory: poor or very poor . . . . 0.84 0.556 0.46 1.51

Concentration: poor or very poor . . . . 0.30 0.220 0.04 2.07

New information and learning: poor or very poor . . . . 1.86 0.043 1.02 3.40

Constant 0.00 <0.0005 0.00 0.00 0.00 0.006 0.00 0.01

n 942 908

Pseudo R squared 0.021 0.056
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learn new things, were more likely to experience barriers 
to internet use. This is in line with several recent studies 
showing a lower probability of internet use among older 
people with lower cognitive functioning [17, 39, 40, 64]. 
A previous US study showed that only 4% of older adults 
who experienced a new onset dementia between 2011 
and 2014, used digital health technology in 2014 [20]. 
Cognitive decline can make it difficult to use the inter-
net, particularly as it demands constant learning of new 
skills. On the other hand, internet use and digital literacy 
may help reduce the risk of cognitive impairment and 
dementia in midlife and older adults [12, 36, 37, 65, 66], 
and smartphone apps and internet use have been shown 
to have potential for the enhancement of cognitive com-
petence of older people [38, 67]. Regular and versatile 
internet use may directly contribute to the accumulation 
of cognitive reserve [66]. In light of these results, it would 
be important to develop such functions, programs and 
apps that can be more easily used by older adults with 
reduced cognitive function [40].

In the present study, reporting spine deterioration, sci-
atica or other back problem was associated with a higher 
likelihood of reporting overall barriers to internet use. 
This result is in line with an earlier US study on older 
adults that showed an association between increased 
physical capacity impairment and decreased internet use 
[35].

Compared to older adults belonging to the majority 
population, older migrants face not only issues related 
to ageing but also challenges arising from the migration 
context, including language and cultural barriers as well 
as physical separation from their families and friends 

residing in their country of origin or in other countries 
[68]. This means that older migrants can benefit from 
the use of the internet in numerous additional ways. The 
internet can help overcome minor difficulties with the 
local language, access content in their native language, 
foster a sense of independence, maintain and strengthen 
social relationships, and in general enrich their postmi-
gration daily lives [68]. Previous studies have indeed 
shown that the use of internet not only supports active 
ageing but also helps older migrants cope with difficulties 
and losses posed by migration and expand their transna-
tional lifestyles [69].

Methodological considerations
There are a number of strengths in this study. First, rather 
than looking at only one general indicator of ill health, we 
considered a wide range of health conditions. Second, we 
examined various self-perceived barriers to internet use 
rather than simply internet non-use. Earlier studies have 
emphasised the importance of looking at gradations in 
digital inclusion and exclusion rather than just a simple 
binary divide [41, 70]. Third, we used a representative 
sample of older migrants of the largest migrant group in 
Finland. Fourth, we controlled for a number sociodemo-
graphic and socioeconomic factors that can affect both 
health and barriers to internet use.

However, this study has some limitations. First, our 
data were observational and cross-sectional and thus do 
not allow causal inferences. Second, we relied on self-
reported measures which can cause recall bias and mis-
classification that may impact findings.

Fig. 1 Probability of internet safety concerns as a function of age. Predictive margins from Model 4.2
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Third, even though not a direct limitation as such, our 
study investigated barriers to internet use among older 
migrants living in a country with an exceptionally high 
internet penetration, also among older adults [1]. Fourth, 
our sample included only Russian-speaking long-term 
migrants, and the participants were relatively highly edu-
cated and all were community-dwelling. Fifth, the num-
bers of those with poor cognitive functioning were low 
due to the fact the cognitive impairment makes it diffi-
cult to participate in surveys. It is possible that also those 
with other health conditions were underrepresented in 
the study. It would be important to replicate the study in 
other countries, other migrant groups and among those 
living in supportive care settings. A recent Swedish study 
indicated that the numbers and proportions reported 
about older people’s internet use are most likely to be 
greatly overestimated, particularly among the oldest old 
[22].

Finally, the sample size for some of the examined health 
conditions was small, reducing the ability to detect statis-
tically significant results.

Despite these limitations, the present findings help 
advance the current knowledge about experienced barri-
ers to internet use in older migrants.

Conclusions
In the present study, we found that older migrants with 
ill health experience more barriers to internet use than 
those with better health. The inability to use the inter-
net can have very negative ramification for older adults’ 
health and daily lives as the services and information 
will be difficult to access without using the internet [71]. 
Inability to use digital information technology can put 
older adults at a disadvantage in terms of their ability to 
live and function independently, perform many essential 
everyday tasks successfully and effectively, and maintain 
social relationships [39]. When populations are ageing, 
health-related factors are becoming increasingly rel-
evant in understanding the “the digital divide”: younger 
cohorts are more skilled in their internet use compared 
to older cohorts, but in time every cohort will face age-
ing and declining health [17]. The rapid pace of techno-
logical change means that also future older adults will 
have problems with accessing and adopting new tech-
nologies [72]. In order to further facilitate the adoption of 
digital technologies among older adults, including older 
migrants, rapidly changing devices, software and apps 
need to be modified and adapted for those with specific 
health-related needs, such as cognitive impairment, sen-
sory issues, declined motor coordination skills or mental 
health problems. Different language and easy language 
options should be available. To achieve this goal, it would 
be important for digital service providers and designers 

to involve older adults with varying health conditions and 
from different cultural and socioeconomic backgrounds 
in hardware, software and app development processes. 
There is a particular need in these development processes 
to involve expertise on the situations of older migrants 
who find the internet use too complicated, have safety 
concerns, and/or have cognitive impairments, or men-
tal health problems, since these persons face a specific 
risk of digital exclusion. There is a further need in social 
policy to ensure that if these people face digital exclusion, 
their digital exclusion does not lead to a wider exclusion 
from health and social welfare services and the wider 
society. In practice, this means that for securing equal 
access for people who are vulnerable, service providers 
need to develop practices that can identify people who 
are at risk, and secure non-digital pathways or socially 
sustainable support for using digital services.
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