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Abstract
Objectives: The study explores the direct and indirect associations (i.e., through the extent of the level of loneliness and perceived social support)
between internet use for instrumental purposes and the quality of life (QoL) among elderly females and males in Poland. Material and Methods:
The analysis was based on 2001 face-to-face interviews performed among randomly selected individuals aged ≥65 years from the general population. The collected data was weighted to generalize the study sample for the reference population. The analysis was conducted using multiple linear
regression models. The mediation effect was tested according to the Baron and Kenny approach. Results: The obtained results indicate that internet
use for instrumental purposes is directly related to a better QoL of elderly Polish males. This positive effect among men also occurs indirectly,
through the decrease in loneliness levels as well as the increase in social support scores. It has also been shown that among elderly females, the effect
of internet use for instrumental purposes is not related to a better QoL, either directly or indirectly. Conclusions: Internet use for instrumental
purposes seems to be important in enhancing a successful life among elderly male adults. However, these technologies are not associated with
better QoL among females. Practitioners should be aware of these gender differences. The study adds to the previous studies by demonstrating that
the feeling of loneliness and social support mediates the relationship between internet use for instrumental purposes and QoL among elderly males,
whereas among elderly females this effect does not occur. Int J Occup Med Environ Health. 2022;35(2)
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INTRODUCTION
A growing consensus exists among researchers that
the current Western societies are undergoing 2 far-reaching social processes. Firstly, population aging is related to
the increasing proportion of elderly populations among
societies [1,2]. By 2050, 1 in 4 people living in Europe
and Northern America may be aged ≥65 years; in Poland,
at the same time, people aged ≥60 years will account for
40% of the whole population [3,4]. The second phenomenon – digitalization – is characterized by diffusion dynamics through the use of information and communication technology (ICT) in almost every aspect of everyday
life [5].
Regarding the latter, specific population segments, such
as elderly adults, could be excluded from using new technologies because of limitations due to the natural process
of aging with regard to the detriment of their listening,
vision and motor skills [6]. Another important reason is
the digital divide. Numerous projects state that the digital divide occurs between cohort groups, stressing that
the digital level of internet use among the elderly population is much lower compared to the younger ones [7].
In Poland, elderly people (≥65 years old) are considered
as a group that uses the internet less often compared to
younger cohorts. The report prepared by Statistics Poland
and the Statistical Office in Łódź showed that the use of
the internet almost every day was declared by only 13%
of Poles above the age of 65, compared to 53% of the general population. Elderly Polish adults used the internet in
order to, firstly, seek information (16%) and, secondly,
for online banking (9%) [4]. There are no studies which
have examined the correlations between internet use and
the quality of life (QoL) and gender among the Polish elderly population.
Elderly people represent a segment that should confront
the use of new technologies at this point of time mainly because of their positive impact on their social and economic
welfare and QoL [8]. Various definitions of QoL have been
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developed over the past decades, and a significant evolution
from objective to subjective indicators has been observed.
In the current study, the authors decided to use the definition of QoL established by the World Health Organization
(WHO) which described it as an “individuals’ perception of
their position in life in the context of the culture and value
systems in which they live and in relation to their goals,
expectations, standards and concerns” [9].
It is widely accepted that internet use impacts on the QoL
of elderly adults. As an integral part of the environment,
information and communication technology may both facilitate and/or hinder elderly people in engaging in daily
occupations and, consequently, raise or decline their QoL.
Different studies highlight the positive impact of internet
use by the elderly on their QoL [10]. It could be stated
that internet users scored significantly higher than elderly
non-users on measures of personal growth and purpose in
life [11]. More specifically, internet use may increase QoL
by facilitating social interactions and communication with
family and friends, enabling social involvement, as well as
providing various forms of entertainment [12]. What is
more, the internet offers a range of other consumer services, such as online banking which enables elderly adults to
overcome physical handicaps and stay independent. Consequently, for those elderly people who experience physical limitations, online activities related to financial matters contribute to QoL and help to cope with this group’s
typical mental and physical difficulties [10]. On the other
hand, some researchers have found that internet use was
not related to either depression symptoms or well-being in
the elderly population [13].
Current research has shown that elderly adults engage
with the digital world for different purposes including
banking issues, work, seeking information, and entertainment [14]. In this study, the authors decided to focus
especially on the relationship between internet use for
instrumental purposes, such as online banking, and QoL
among elderly Polish females and males. As Campbell
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and Kwak [15] stated, instrumental uses of ICT mean
obtaining useful information or using services such as
online banking without direct interaction with others.
In a study conducted by van Boekel et al. [16] on the ICT
practices of elderly adults (aged 65+), 4 groups of internet
users were identified: practical users (engaging in functional activities, e.g., banking issues), minimizers (low
frequency use for email and information search), maximizers (high-frequency use for a range of purposes), and
social users (communicating with friends and family).
Practical users and maximizers reported the highest level
of psychological well-being which suggests that wellbeing of elderly adults might be influenced by different
purposes of internet use.
With regard to the relationship between internet use and
loneliness in later life, the scope of the studies demonstrated its negative association. Internet use decreases
the level of loneliness because it enables digital socializing, gaining social support and engaging in activities of
interest [17]. Loneliness has been examined as a potential mediator between internet use and well-being among
elderly adults as well. In the research conducted by Heo
et al. [11], internet use predicted higher social support,
leading to lower levels of loneliness and higher levels of
psychological well-being. In turn, Sum et al. [18] demonstrated that elderly adults’ use of the internet, especially
for communication with relatives and friends, was associated with lower levels of loneliness.
Social support has been found as a significant factor to
the elderly people’s QoL. Various researchers emphasized
the importance of internet use for enhancing a better QoL
of the elderly population stressing that using it has been
associated with the increased social connectivity, the enrichment of isolated elderly people as well as lower life
stress [17,19]. Nevertheless, with regard to the relationship
between instrumental use of the internet and social involvement, results of the studies are inconsistent. As Ihm and
Hsieh reported [20], instrumental uses of ICT predicted
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more involvement in social activities among elderly adults,
whereas according to Choi and DiNitto’s study [21], internet
use for instrumental tasks, such as shopping and banking,
was negatively associated with community engagement.
Aim
The aim of this study was to analyze the direct and indirect associations (i.e., through the extent of the levels
of loneliness and social support) between the instrumental use of the internet among elderly females and
males in Poland. In their study, the authors focused on
elderly women and men separately, whereas a common
research practice too often considers them as a homogeneous group [11,17]. Based upon existing research, it is
not clear whether internet use for instrumental purposes impacts on the QoL of elderly females and males in
the same way. Secondly, the authors examined 2 potential
mechanisms – loneliness and social support – through
which the instrumental use of the internet might promote
the QoL in elderly women and men. Specifically, the current study addressed the following 2 research questions:
1. Is the use of the internet for instrumental purposes
directly associated with the QoL among elderly Polish
females and males?
2. Is the use of the internet for instrumental purposes
associated with a decreased feeling of loneliness and
a greater perception of social support, which are indirectly related to a greater QoL among elderly Polish
females and males?
MATERIAL AND METHODS
Sample
A cross-sectional study: “Elder neglect and self-neglect
– challenges for formal and informal caregivers and
the medical and social professional care system” was conducted in the Małopolska Region in 2017. The total study
sample included 2894 face-to-face interviews: 2001 with
randomly selected community-dwelling individuals from
IJOMEH 2022;35(2)
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Total sample size:
N = 2001

Data available for the analysis:
N = 1618, 80.9%

Excluded:
– proxy respondents (N = 360, 18.0%)
– missing data in the variable related to Internet
use for financial operations (N = 23, 1.1%)

Missing data in other analyzed variables:
– WHOQOL-AGE (N = 10, 0.6%)
– Living alone (N = 8, 0.5%)
– Social support (N = 11, 0.7%)
– Gender (N = 0)
– Age (N = 0)
– Marital status (N = 2, 0.1%)
– Place of residence (N = 0)
– Education (N = 1, 0.1%)
– Incomes (N = 292, 18.5%)
– Feeling of loneliness (N = 19, 1.2%)
– Dementia (N = 5, 0.3%)
– Number of diseases (N = 11, 0.7%)
– ADL (N = 3, 0.2%)
– IADL (N = 5, 0.3%)
ADL – Activity of Daily Living; IADL – Instrumental Activity of Daily Living;
WHOQOL-AGE – The World Health Organization Quality Of Life – Age.

Figure 1. The selection of participants in a cross-sectional study
on the associations between Internet use for instrumental purposes
and the quality of life (QoL) among elderly Polish females and males,
2017, the Małopolska Region, Poland
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(WHOQOL–AGE) scale. The tool contains items from
the EUROHIS-QOL (related to the following domains
of QoL: physical, psychological, social relationships and
environment) and the WHOQOL-OLD (items related
to sensory abilities, autonomy, past, present and future
abilities, social participation and intimacy) scales [22].
The final score ranged 0–100 pts, and a higher score is
interpreted as a better QoL [23].
Internet use for instrumental purposes
Internet use for instrumental purposes evaluated whether the respondents used the computer for financial operations (0 – no, 1 – yes).
Loneliness
The De Jong Gierveld Loneliness Scale consisting of
11 items was used to assess emotional and social loneliness [24]. Emotional loneliness is the lack of a specific, intimate relationship, and social loneliness is a lack of social
integration. The respondents answered each item using
a 5-point scale ranging from “definitely yes” to “definitely
no.” The final score ranged 0–100 pts. Higher scores indicated a higher level of loneliness.

among the general population, 308 with social service users
and 585 with hospital patients. The analysis was based
on 1618 interviews performed among individuals aged
≥65 years, selected from the general population. The sample
available for the analysis is described in Figure 1. The data
were weighted to generalize the study sample to the reference population. The study was approved by the Bioethics
Committee, Jagiellonian University, Kraków, Poland (decision No. 122.6120.19.2015). Written informed consent was
obtained from each participant.

Social support
The perceived social support was measured by the OSLO-3
Social Support Scale [25]. It consists of 3 items that ask for
the number of close confidants, the sense of concern from
other people, and the relationship with neighbors with
a focus on the accessibility of practical help. The total
score ranged 0–100 pts, with high values representing
strong levels and low values representing poor levels of
social support.

Measures
The quality of life
The quality of life was measured by the Polish version of
13-item World Health Organization Quality Of Life – Age

Possible covariates considered
Demographic and socio-economic variables
Data were collected on: gender (0 – male, 1 – female),
age (in years), place of residence (1 – rural area, 2 – town
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≤200 000 residents, 3 – city >200 000 residents), marital
status (1 – never married, 2 – married, 3 – widowed, 4 –
divorced), education level (1 – primary or lower, 2 – vocational, 3 – high school, 4 – university degree or higher),
personal net monthly income (1 – lower than the median,
2 – equal or larger than the median), and living alone (0 –
no, 1 – yes).
Health-related variables
The Katz Scale of Independence in Activities of Daily Living
(ADL) [26] was used to evaluate a respondent’s ability to
perform ADL independently. It measures items such as
bathing, dressing, toileting, transferring (moving in or
out of a chair or a bed), continence, and feeding. The final
score ranged 0–6 pts. To appraise the complex activities
of daily living, the Lawton Scale of Instrumental Activities of Daily Living (IADL) was used [27]. It involves using
a phone, reaching places beyond walking distance, shopping, preparing meals, doing housework, doing the washing up, preparing and taking medications, and managing
money. The final score ranged 8–24 pts. The total number
of diseases was estimated based on self-reported data on
the prevalence of 25 various conditions. The respondents
were considered to have a disease if they reported being
ever diagnosed with the disease and they suffered from
the disease during the past 12 months. The minimum
score was 0 and the maximum score was 14. Additionally, dementia was analyzed separately (1 – is ill, 2 – is
not ill).
Statistical analysis
In order to find differences in the considered variables
between gender and internet use for instrumental purposes, Pearson’s χ2 tests were performed for factorial
variables and Mann-Whitney U tests for the continuous
ones. A linear regression model was conducted to analyze the association between internet use and QoL. Afterwards, the model with interaction was used to assess

Internet use

Quality of life
c

Loneliness/Social Support
a

Internet use

b
c’

Quality of life

Figure 2. The mediating models depicting the total effect of Internet
use for instrumental purposes on the independent variable predicting
the mediator (a), the mediator predicting the dependent variable (b),
the quality of life (c), the direct effect of Internet use for instrumental
purposes on the quality of life after including the mediator (c’),
in a cross-sectional study among elderly Polish females and males,
2017, the Małopolska Region, Poland

the moderation effect of gender. Then, to evaluate differences between the gender groups, the linear regression models for each group were performed. An analogous analysis for internet use for instrumental purposes
and the loneliness/social support relationship was performed.
The mediation role of loneliness and social support for
instrumental use of the internet and the QoL relationships of men and women was assessed. Four paths were
considered: path a – independent variable predicting
the mediator, path b – mediator predicting the dependent variable, path c – independent variable predicting
the dependent variable, and path c’ – path c after including the mediator (Figure 2). The Sobel test of the indirect
effect to assess the significance of the mediation effect
was used. Finally, the Wald test for verifying the group
difference in the indirect effect between men and women
was performed.
All the analyses were conducted in the following steps:
1. A model adjusted for age.
2. A model adjusted for age, gender, education level, marital status, place of residence and monthly incomes.
3. A model from step 2, adjusted for ADL, IADL, dementia and the number of diseases.
IJOMEH 2022;35(2)

5

ORIGINAL PAPER

G. WÓJCIK ET AL.

4. A model from step 3, adjusted for living alone and
loneliness (with the exception of those models where
loneliness was a dependent variable).
Analyses were conducted with SPSS 25 and Mplus Base
Program v. 7.0. The adopted level of significance was 0.05.
RESULTS
Sample characteristics
Table 1 shows that women accounted for the majority of
the elderly Polish population (62.0%) and were mostly
widowed (53.4%). They also had mainly primary education (46.3%) and lived in an urban area (51.3%). Nearly
34% of them lived alone and had, on average, 3 diseases. Their personal net monthly incomes amounted
to PLN 1250. Men represented 38.0% of the population and mainly lived in a rural area (51.1%). Most of
them were married (74.7%), had vocational education
(41.9%), just approx. 15% of them lived alone and usually suffered from 2 diseases. They also earned more
(PLN 1750) and had a higher score of QoL than women
(68.1 vs. 65.3). Finally, men were more likely to use the
internet for instrumental purposes than women (18.4%
vs. 7.2%).
The comparison of elderly women and men who used
the internet vs. those who did not use it for financial
operations is presented in Table 2. The majority of users
in both gender groups were younger (median values:
70 years vs. 76 years among females, and 70 years
vs. 74 years among males) more likely married (60.8%
vs. 36.6% among females, 88.2% vs. 71.6% among males),
and had a university degree or higher (51.4% vs. 8.7%
in women, 48.5 vs. 6.2 in men). Additionally, male nonusers reported an increased feeling of loneliness (median
values: 31.7 vs. 24.2) and lower levels of social support
(median values: 63.6 vs. 81.8). Both women and men who
did not use the internet for instrumental purposes indicated lower QoL (median values: 61.6 vs. 67.9 in women,
65.2 vs. 67.9 in men), compared with the users.
6
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The instrumental use of the internet –
QoL relationship
The results showed that gender moderated the relationship between the instrumental use of the internet and QoL (p < 0.05 for all models). The results for
the female group showed that there was no significant
association between the discussed variables. For men,
the results indicated that the internet use for instrumental purposes was associated with a higher score
of QoL (B = 7.48, p < 0.001 in the model controlling
for socio-economic and health-related characteristics)
(Table 3, Figure 3).
The instrumental use of the internet
and loneliness relationship
among elderly females and males
The analysis of interaction displayed the moderation
effect of gender on loneliness. A further analysis showed
that using the internet for instrumental purposes was
associated with a decreased feeling of loneliness only
among men (B = –8.95, p < 0.001 in the fully adjusted
model) (Table 3).
The mediating effect of loneliness
on the instrumental use of the internet –
QoL relationship
For women, the models did not meet the objectives, (path
a was not significant). Therefore, loneliness was not found
as a mediator in this group. For men, the results indicated
a significant total direct effect (path c) of the instrumental
use of the internet on QoL (B = 12.94, p < 0.001), a significant direct effect (path c’) (B = 7.66, p = 0.002), and
a significant indirect effect through loneliness (B = 5.28,
p < 0.001). The outcomes also showed that internet use
for instrumental purposes was associated among males
with lower loneliness scores (B = –8.30, p < 0.001), and
loneliness was negatively associated with QoL (B = –0.64,
p < 0.001). The Wald test indicated that the difference
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between the indirect effects for gender groups was significant only for the second (controlled for socio-demographic variables) and third model (controlled for sociodemographic and health-related variables) (Table 4).
The instrumental use of the internet
and social support relationship
among elderly females and males
The moderation effect of gender on social support was
found. The results revealed that the instrumental use of
the internet was associated among elderly males (but
not females) with higher social support scores (B = 5.60,
p < 0.001 in the fully adjusted model) among elderly
males, but not among females (Table 3).
The mediating effect of social support
on the instrumental use of the internet –
QoL relationship
Models for females did not show the mediating effect
(path a was not significant). For males, the outcomes
revealed a significant total direct effect (path c) of
the instrumental use of the internet on QoL (B = 12.93,
p < 0.001), a significant direct effect (path c’) (B = 7.99,
p < 0.001) and a significant indirect effect through social
support (B = 4.95, p < 0.001). The results also indicated that internet use for instrumental purposes among
males was associated with higher social support scores
(B = 11.90, p < 0.001), and social support was positively
associated with QoL (B = 0.42, p < 0.001). A significant
indirect effect was noted through all considered models.
The Wald test showed that the difference between the indirect effects for the discussed groups was significant for
all models (Table 4).
DISCUSSION
The purpose of the present study was to explore whether
the instrumental use of the internet is directly associated
with the QoL among elderly Polish females and males.
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Apart from that, the authors’ aims were to examine
the indirect relations, i.e., through the extent of the level
of loneliness and social support between internet use for
instrumental purposes and QoL with regard to gender of
elderly adults.
Concerning the first aim, it could be stated that the instrumental use of the internet is directly associated with
a better QoL among elderly men, but this relationship
is not valid for women. This finding could be explained
by referring to the previous study which indicated different ways of internet use among elderly females and
males [16]. In line with this study, elderly men were more
often characterized as practical users of ICT, who are engaged in functional activities, such as online banking or
searching for information, whereas elderly females mainly
used the internet for social and leisure-related activities.
The use of technology, such as the internet, may help raise
the levels of the QoL of elderly males, who face declining opportunities due to physical limitations for staying
independent. Due to internet use, elderly men still hold
control over their financial matters which contributes to
their better well-being and the overall QoL [10].
Moreover, according to a study by Van Boekel et al. [16],
the psychological well-being of practical users of the internet, as has been reported, was significantly higher
compared with that of social users. Consequently, elderly
males perceive the instrumental use of the internet as
more valuable compared with females which, in turn,
could influence their QoL. According to Helsper [28], offline gender roles influence online behavior; therefore,
these findings are consistent with traditional societal expectations towards each gender suggesting that among
elderly adults, the instrumental use of the internet is
a male-dominated activity.
Referring to the socio-demographic characteristics, internet use for instrumental purposes was prevalent among
holders of university diplomas, people living in bigger cities
and those with higher monthly income. These findings are
IJOMEH 2022;35(2)
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352 (37.5)
514 (54.8)
23 (2.5)

married

widowed

divorced

281 (29.9)
160 (17.0)

town ≤200 000 residents

city >200 000 residents

12.5 (12.5; 17.5)

Personal net monthly income
[in hundreds PLN]a (Me (Q1; Q3))

34.2 (24.2; 49.2)
63.6 (54.6; 81.8)

Social Support (Me (Q1; Q3))

39 (4.2)

Loneliness (Me (Q1; Q3))

Dementia (yes) [n (%) or %]

3.0 (1.0; 5.0)

98 (10.4)

university degree or higher

Number of diseases (Me (Q1; Q3))

169 (18.0)

high school

313 (33.4)

224 (23.8)

vocational

Living alone (yes) [n (%) or %]

449 (47.8)

primary or lower

Education [n (%) or %]

499 (53.1)

rural area

Place of residence [n (%) or %]

49 (5.2)

76.0 (70.0; 82.0)

UW
(58.1%)

never married

Marital status [n (%) or %]

Age [years] (Me (Q1; Q3))

Variable

females
(N = 940)

63.6 (54.6; 72.7)

35.0 (24.2; 48.8)

4.2

3.0 (1.0; 5.0)

33.6

12.5 (12.5; 17.5)

11.8

17.8

24.2

46.3

19.4

31.9

48.8

3.0

53.4

38.3

5.3

75.0 (70.0; 83.0)

W
(62.0%)

UW
(41.9%)

63.64 (54.6; 72.7)

3.3

2.0 (1.0; 4.0)

15.4

17.5 (12.5; 22.5)

14.0

16.0

41.9

28.1

15.9

33.1

51.1

2.0

18.1

74.7

5.2

73.0 (69.0; 80.0)

W
(38.0%)

72.7 (54.6; 81.8)

29.17 (17.9; 42.1)

males
(N = 1484)

33.33 (21.7; 45.0)

29 (4.3)

2.0 (1.0; 4.0)

116 (17.2)

17.5 (12.5; 22.5)

76 (11.2)

118 (17.4)

255 (37.6)

229 (33.8)

110 (16.2)

187 (27.6)

381 (56.2)

12 (1.8)

159 (23.5)

475 (70.1)

32 (4.7)

76.0 (70.0; 83.0)

Participants
(N = 1618))

0.823c

0.003c

0.035c

<0.001c

0.335d

0.896

<0.001c
d

<0.001d

<0.001c

<0.001d

<0.180d

<0.001d

<0.001c

W

<0.001c

<0.001d

<0.001c

<0.001d

<0.454d

<0.001d

0.334c

UW

p

Table 1. Characteristics of randomly selected females and males aged ≥65 years, participants of a cross-sectional study conducted in 2017, from among the general elderly population
of the Małopolska Region, Poland
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<0.001d
0.007d
18.4
UW – unweighted data, W – data weighted to generalize the study sample to the older Polish population.
Me (Q1; Q3) – median (quartile 1; quartile 3) values are presented for continuous variables.
a
For further analysis, this variable was dichotomized based on the median value (12.5).
b
Mean and standard deviations are additionally presented.
c
Mann-Whitney U test.
d
Pearson’s χ2 test.

71 (10.5)
7.2
63 (6.7)
Internet use for financial operations
(yes) [n (%) or %]

<0.001c
0.001c
68.1 (56.6; 77.8)
65.5 (53.8; 73.8)
62.1 (50.0; 72.6)
Quality of life (Me (Q1; Q3))

65.3 (50.0; 72.6)

<0.001c
0.490c
24.0 (22.0; 24.0)
24.0 (21.0; 24.0)
24.0 (20.0; 24.0)
24.0 (21.0; 24.0)
IADL (Me (Q1; Q3))

5.8±0.8
5.7±1.0
5.6 ±1.1
5.6±1.0
M±SD

Me (Q1; Q3)

ADLb

6.0 (6.0; 6.0)

6.0 (6.0; 6.0)

6.00 (6.0; 6.0)

6.0 (6.0; 6.0)

0.015c

<0.001c
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in line with the previous study which confirmed that elderly adults who use the internet for instrumental activities are
more likely to be younger, and to have higher income [20].
Additionally, these results suggest that the socio-economic
status could be the most important predictor of a digital exclusion as those groups who are disadvantaged in a traditional socio-economic sense were found to be most at risk
of exclusion from the digital technology [28].
Regarding the second aim, i.e., the relationship between
the instrumental use of the internet and QoL through
the feeling of loneliness and perception of social support
(mediating effects), the authors found a significant association for males, but not for females. In other words,
the use of the internet for instrumental purposes predicts a lower loneliness level and higher perception of
social support among males, which in turn predicts their
better QoL. For elderly Polish females, the instrumental
use of the internet is not a protective factor against loneliness, it is not associated with higher social support and,
consequently, it is not significantly related to the perceived QoL. The plausible explanation for these findings could be provided by the gender role theory. Men
transitioned to retirement are forced to renegotiate their
status in terms of masculinity as their physical strength
is decreasing, their position within the society becomes
lower, and the loss of power accompanies such an altered
status [29]. Thus, for instance, the capability of online
banking services use could serve as a compensation, at
least to some extent, for the afore-mentioned changes,
indicating that they still hold control over their lives.
Moreover, as was assumed, internet use for instrumental
purposes reinforces the self-confidence and self-efficacy
of elderly males and, consequently, contributes to their
QoL as they perceive themselves to be still active in social
reality [30].
With regard to the relationship between internet use
for instrumental purposes and lower levels of loneliness
among elderly males, it is argued that online financial acIJOMEH 2022;35(2)
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60.8
33.1
0.9

married

widowed

divorced

70.0 (69.0; 76.0)

yes

5.2

41.0
34.2

town ≤200 000 residents

city >200 000 residents

M±SD

Me (Q1; Q3)

5.8±0.8

6.0 (6.0; 6.0)

72.7 (54.5; 72.7)

Social Support (Me (Q1; Q3))

ADLa

33.3 (22.9; 42.5)

0.0

2.0 (1.0; 4.0)

Loneliness (Me (Q1; Q3))

Dementia (yes) [%]

Diseases [n] (Me (Q1; Q3))

35.1

51.4

university degree or higher

Living alone (yes) [%]

23.2

high school
10.2

10.3

vocational

Personal net monthly income <1250 PLN [%]

15.1

primary or lower

Education [%]

24.8

rural area

Place of residence [%]

females
(N = 940)

5.6±1.1

6.0 (6.0; 6.0)

63.6 (54.5; 72.7)

35.0 (24.2;49.2)

4.6

3.0 (1.0; 5.0)

33.5

20.2

8.7

17.4

25.2

48.7

18.2

31.2

50.6

3.2

54.9

36.6

5.3

76.0 (70.0; 83.0)

no

internet use for financial operations

never married

Marital status [%]

Age [years] (Me (Q1; Q3))

Variable

b

0.001c

0.339c

0.296

c

0.068d

0.001c

0.775b

0.088

b

<0.001b

<0.001

0.001
b

<0.001

p
yes

5.9±0.3

6.0 (6.0; 6.0)

5.7±0.9

6.0 (6.0; 6.0)

63.6 (54.6; 72.7)

31.7 (19.2; 45.4)

24.2 (13.3; 29.2)
81.8 (63.6; 81.8)

3.9

2.0 (1.0; 4.0)
0.4

2.0 (0.0; 3.0)

17.3

12.6

0.0
7.0

6.2

14.7

44.6

34.5

7.9

33.0

59.1

2.0

20.4

71.6

6.0

48.5

21.3

30.2

0.0

51.1

33.4

15.5

1.9

7.9

88.2

2.0

74.0 (70.0; 81.0)

no

internet use for financial operations

males
(N = 1484)

70.0 (68.0; 73.0)

Participants
(N = 1618)

0.031c

<0.001c

<0.001c

0.034d

<0.001c

0.005b

<0.001b

<0.001b

<0.001b

0.001b

<0.001

p

Table 2. Characteristics of the respondents as regards internet use for instrumental purposes among men and women in a cross-sectional study conducted in 2017 in the Małopolska Region, Poland
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67.9 (60.7; 75.0)

Quality of life (Me (Q1; Q3))

61.6 (50.0; 72.2)

24.0 (20.0; 24.0)
0.024c

<0.001c
67.9 (60.7; 75.0)

24.0 (24.0; 24.0)
65.2 (53.1; 74.1)

24.0 (21.0; 24.0)

model with interaction

Quality of life

males: internet use (yes vs. no)

females: internet use (yes vs. no)

0.08

0.06

0.23 (1.90)

1.90 (2.14)

–8.92 (2.78)

internet use x female
0.01

1.00 (0.96)

female vs. male

across gender groups

11.18 (1.83)

–8.32 (1.76)

internet use (yes vs. no)

model with interaction

0.03

0.05

males: Internet use (yes vs. no)

Social support

0.05

females: Internet use (yes vs. no)

0.14 (1.91)

7.08 (2.52)

internet use x female

across gender groups

2.69 (0.87)

female vs. male

B (SE)

–7.39 (1.66)

0.07

R2

Model 1

internet use (yes vs. no)

model with interaction

Feeling of loneliness

Variable

<0.001

0.375

<0.001

0.301

<0.001

<0.001

0.94

0.005

0.002

<0.001

p

0.20

0.13

0.10

0.11

0.16

0.15

0.16

R2

11.12 (2.62)

0.84 (2.64)

–8.57 (3.13)

3.44 (1.09)

10.84 (2.03)

–10.12 (2.37)

–1.17 (2.36)

5.23 (2.82)

–1.21 (0.99)

–7.84 (1.83)

B (SE)

Model 2

<0.001

0.749

0.006

0.002

<0.001

<0.001

0.62

0.06

0.22

<0.001

p

0.33

0.18

0.12

0.13

0.24

0.17

0.20

R2

11.46 (2.56)

0.84 (2.61)

–8.03 (3.10)

2.57 (1.10)

10.68 (2.02)

–10.28 (2.26)

–1.54 (2.34)

4.14 (2.76)

–1.49 (0.98)

–7.48 (1.80)

B (SE)

Model 3

<0.001

0.749

0.010

0.020

<0.001

<0.001

0.51

0.11

0.13

<0.001

p

0.53

0.38

0.32

0.34

0.28

0.20

0.23

R2

5.60 (2.27)

–0.29 (2.28)

–6.13 (2.70)

1.95 (0.96)

6.84 (1.76)

–8.95 (2.20)

–1.95 (2.30)

2.49 (2.71)

–1.17 (0.96)

–6.02 (1.77)

B (SE)

Model 4

Table 3. The moderating effect of gender on the association between internet use for instrumental purposes and the feeling of loneliness, social support and the quality of life –
the linear regression models with interaction and the linear regression models across gender groups in a cross-sectional study conducted in 2017 in the Małopolska Region, Poland

Me (Q1;Q3) – median (quartile 1; quartile 3) values are presented for continuous variables.
Weighted data are presented.
a
Mean and standard deviations are additionally presented.
b
Pearson’s χ2 test.
c
Mann-Whitney U test.
d
Fisher’s exact test.

24.0 (24.0; 24.0)

IADL (Me (Q1; Q3))

0.014

0.897

0.023

0.041

<0.001

<0.001

0.40

0.37

0.22

<0.001

p

<0.001c

<0.001c
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0.11

males: internet use (yes vs. no)

12.94 (1.70)

<0.001

0.95

<0.001

0.002

<0.001

p

0.20

0.18

R2

7.11 (2.18)

–1.58 (2.42)

–10.62(2.78)

0.59 (0.97)

9.93 (1.81)

B (SE)

Model 2

0.001

0.52

<0.001

<0.001

<0.001

p

0.39

0.29

R2

7.48 (1.91)

–0.59 (2.26)

–9.04 (2.55)

1.16 (0.90)

9.36 (1.66)

B (SE)

Model 3

<0.001

0.79

<0.001

0.20

<0.001

p

0.56

0.52

R2

2.87 (1.67)

–1.39 (1.86)

–5.44 (2.14)

0.58 (0.76)

4.49 (1.25)

B (SE)

Model 4

0.09

0.46

0.011

0.44

<0.001

p

Male

Female

Gender

Feeling of loneliness
Internet use
Internet use

Quality of life

Quality of life

Quality of life

Internet use
Feeling of loneliness
Internet use

Feeling of loneliness

Quality of life

Quality of life

Indirect effect (mediator – Feeling of loneliness)

Internet use

Independent variable

Feeling of loneliness

Dependent variable

c

b

a

ab

c’

c

b

a

Path

12.94 (2.03)

–0.64 (0.04)

–8.30 (2.36)

–0.10 (2.44)

–0.01 (3.88)

–0.11 (5.59)

–0.79 (0.05)

0.12 (3.10)

B (SE)

Model 1

<0.001

<0.001

<0.001

0.97

0.99

0.98

<0.001

0.97

p

7.15 (2.01)

–0.60 (0.04)

–10.12 (2.67)

0.85 (1.61)

–2.41 (2.23)

–1.56 (2.55)

–0.71 (0.04)

–1.20 (2.27)

B (SE)

Model 2

<0.001

<0.001

<0.001

0.60

0.28

0.54

<0.001

0.60

p

7.59 (1.77)

–0.52 (0.03)

–10.28 (2.52)

1.05 (1.52)

–1.63 (2.09)

–0.58 (2.40)

–0.67 (0.04)

–1.57 (2.28)

B (SE)

Model 3

<0.001

<0.001

<0.001

0.49

0.44

0.81

<0.001

0.49

p

6.60 (1.84)

–0.50 (0.04)

–8.95 (2.57)

1.30 (1.51)

–1.51 (2.11)

–0.21 (2.47)

–0.66(0.04)

–1.97 (2.29)

B (SE)

Model 4

Table 4. Results of the mediation analysis for the relationship between internet use for instrumental purposes, the feeling of loneliness and the quality of life, and for the relationship
between internet use for instrumental purposes, social support and the quality of life in a cross-sectional study conducted in 2017 in the Małopolska Region, Poland

0.001

<0.001

0.001

0.39

0.47

0.93

<0.001

0.39

p

B – unstandardized parameter estimation; R2 – coefficient of determination; SE – standard error for B.
Model 1 – a model adjusted for age; Model 2 – a model adjusted for age, gender, education level, marital status, place of residence and monthly incomes; Model 3 – a model adjusted for age, gender, education level,
marital status, place of residence, monthly incomes, activities of daily living (ADL), instrumental activities of daily living (IADL), dementia and number of diseases; and Model 4 – a model adjusted for age, gender, education
level, marital status, place of residence, monthly incomes, ADL, IADL, dementia, number of diseases, feeling of loneliness (with exception models where feeling of loneliness is dependent variable) and living alone.

0.02

females: internet use (yes vs. no)

–0.14 (2.08)

–12.17 (2.62)

internet use x female

across gender groups

–2.82 (0.91)

female vs. male

B (SE)
12.33 (1.72)

R2

Model 1

internet use (yes vs. no)

Quality of life – cont.

Variable

Table 3. The moderating effect of gender on the association between internet use for instrumental purposes and the feeling of loneliness, social support and the quality of life –
the linear regression models with interaction and the linear regression models across gender groups in a cross-sectional study conducted in 2017 in the Małopolska Region, Poland – cont.
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Social support
Internet use
Internet use

Quality of life

Quality of life

Quality of life

Social support
Internet use
Internet use

Quality of life

Quality of life

Quality of life

Indirect effect (mediator – Social support)

Internet use

Social support

Indirect effect (mediator – Social support)

Internet use

Social support

ab

c’

c

b

a

ab

c’

c

b

a

ab

c’
<0.001

0.002

<0.001

<0.001

<0.001

<0.001

<0.001

0.44

0.87

0.99

<0.001

0.44

Wald test statistics (df) =
7.80 (1), p = 0.01

4.95 (1.17)

7.99 (1.74)

12.93 (2.03)

0.42 (0.04)

11.90 (2.37)

0.73 (0.95)

–0.82 (5.03)

–0.08 (5.59)

0.38 (0.04)

1.91 (2.47)

Wald test statistics (df) =
3.52 (1), p = 0.06

5.28 (1.51)

7.66 (2.45)
<0.001

0.56

<0.001

0.13

<0.001

<0.001

<0.001

0.71

0.47

0.54

<0.001

0.71

Wald test statistics (df) =
9.62 (1), p = 0.002

4.28 (1.10)

2.85 (1.86)

7.13 (2.00)

0.39 (0.04)

11.12 (2.55)

0.26 (0.69)

–1.82 (2.53)

–1.56 (2.55)

0.31 (0.04)

0.85 (2.26)

Wald test statistics (df) =
5.19 (1), p = 0.02

6.09 (1.64)

1.06 (1.82)
<0.001

0.18

<0.001

0.02

<0.001

<0.001

<0.001

0.72

0.72

0.81

<0.001

0.72

Wald test statistics (df) =
7.96 (1), p = 0.005

3.70 (0.93)

3.82 (1.6)

7.52 (1.76)

0.32 (0.03)

11.46 (2.55)

0.28 (0.78)

–0.85 (2.40)

–0.57 (2.40)

0.33 (0.04)

0.84 (2.36)

Wald test statistics (df) =
4.45 (1), p = 0.03

5.33 (1.35)

2.25 (1.69)
0.001

0.22

0.04

0.40

0.22

<0.001

0.01

0.89

0.48

0.47

0.07

0.89

Wald test statistics (df) =
3.90 (1), p = 0.05

0.70 (0.34)

1.39 (1.65)

2.09 (1.68)

0.13 (0.04)

5.60 (2.27)

–0.02 (0.13)

–1.51 (2.12)

–1.53 (2.11)

0.06 (0.03)

–0.29 (2.18)

Wald test statistics (df) =
2.53 (1), p = 0.11

4.51 (1.35)

2.09 (1.68)

B – unstandardized parameter estimation; SE – standard error for B.
Model 1 – a model adjusted for age; Model 2 – a model adjusted for age, education level, marital status, place of residence and monthly incomes; Model 3 – a model adjusted for age, education level, marital status,
place of residence, monthly incomes, activities of daily living (ADL), instrumental activities of daily living (IADL), dementia and a number of diseases; Model 4 – model adjusted for age, education level, marital status,
place of residence, monthly incomes, ADL, IADL, dementia, a number of diseases, living alone and feeling of loneliness (only in the analysis where social support was assessed as mediator).

Male

Female

Internet use

Indirect effect (mediator – Feeling of loneliness)

Quality of life

Male – cont.
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Quality of life [pts]

a)
Gender

80

men
women
B = 16.99, p < 0.001

75

70

65

B = 1.80, p = 0.38

60

non user

user
Computer use

Quality of life [pts]

b)
Gender

72.5

men
women

B = 7.11, p = 0.001

70
67.5
65
B = 1.58, p = 0.52

62.5
non user

user
Computer use

Figure 3. The relationship between internet use for instrumental purposes
(computer use) and the quality of life among gender groups: a) model
without covariates, b) model 2 (adjusted for age, education level, marital
status, place of residence and monthly incomes) in a cross-sectional study
among elderly Polish females and males, 2017, the Małopolska Region,
Poland

tivities could strengthen their gender identity and make
them feel more socially involved and less lonely which, in
turn, leads to a better QoL. This result is partly consistent
with the research by Sum et al. [18] who stated that using
the internet for both entertainment and instrumental
purposes was associated with lower levels of social and
emotional loneliness among elderly adults.
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In addition, these results indicate that social support mediates the relationship between the instrumental use of
the internet and the QoL among elderly males. This finding is consistent with a previous study [20] which found
that the instrumental use of the internet, such as for financial issues or shopping, was positively related to social
engagement in activities, such as volunteering. As has
been reported, the younger and more affluent the elderly
adults were, the more access they had to ICT devices and
the more they used them for instrumental tasks. Referring
these results to the findings made in this study, it may be
assumed that males, as practical users of ICT, have more
financial opportunities to be active in the local environment by taking part, for instance, in different social events
and, consequently, gain a possibility to develop supportive
relationships which lead them to a better QoL.
In terms of elderly Polish females, the effect of the instrumental use of the internet does not emerge. As it has
been found in the previous studies, a greater investment
in the maintenance of social ties among elderly women
and having more active relations with their kith and
kin network affects significantly their emotional functioning [28]. Moreover, as has been mentioned earlier,
a higher number of elderly females compared with their
male counterparts use the internet for social purposes,
such as communicating with friends and family [16,20].
Thus, it would be possible that this mode of ICT use
could lead to a better QoL among this group. However, as
the authors examined internet use for instrumental purposes only, this question cannot be answered.
Strengths and limitations
It is worth noting that a large randomly selected sample
and the possibility of the generalization of results beyond
the study sample to the reference population, due to data
weighting, should be perceived as strong points of the study.
The authors focused separately on elderly females and males
which could be considered as a contribution to the cur-

INSTRUMENTAL INTERNET USE AND QoL IN POLISH ELDERS

rent knowledge because most of the existing research concerning this topic treats elderly persons as a homogenous
group. Moreover, this research adds to the previous studies
by demonstrating that the feeling of loneliness and social
support mediate the relationship between the instrumental
use of the internet and the QoL in the elderly males group,
whereas among elderly females the effect of internet use for
instrumental purposes does not occur.
Despite these strengths, some limitations regarding this
study should be noted. The first of these is the examination of internet use for instrumental purposes only. Therefore, these findings cannot be referred to the general use
of the internet among elderly Polish females and males.
Secondly, the cross-sectional design of the study does
not facilitate drawing causal conclusions about the association between internet use for instrumental purposes,
loneliness, social support and QoL with regard to the respondents’ gender. Thus, all the presented findings should
be considered with caution.
Thirdly, a single item was used to measure the internet
use level; therefore, in future studies other behavioral
characteristics of internet use should be taken into consideration, such as chatting, seeking information, emailing, instant messaging, etc. It is recommended that future
studies should also comprise more details about the internet use among elderly adults, such as the purpose of
internet use and the types of online activities.
The fourth limitation concerns the limited number of factors of internet use. Future explorations should take into
account more technological artifacts such as cell phones
and smartphones. In this context, it would be useful to
find out, for instance, whether elderly adults use the internet via smartphones.

ORIGINAL PAPER

the internet. However, as was indicated, the elderly population should not be treated as a homogeneous group in
terms of internet use. In this context, the “age-based digital divide” [1] could have particularly detrimental effects
on the QoL of elderly males for whom, as was shown, internet use for instrumental purposes is associated with
a better QoL. This issue turns out to be even more important in the post-pandemic era of COVID-19 which could
lead to the greater than previously social isolation of elderly people around the world.
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