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Objective. We examined how individual and contextual factors affect 
resilience in community-dwelling older adults living in urban or rural 
areas in Northern Iceland. 
Methods. A cross-sectional study, conducted from 2017–2018, ran-
domly sampled community-dwelling older adults (age ≥ 65) stratified by 
residency (urban/rural), age, and gender.
Results. Compared with rural dwellers (n = 75), urban dwellers (n = 105) 
had more education (p < 0.001) and better access to organized physical 
(p < 0.001) and social activities (p < 0.001). Urban dwellers had higher 
resilience scores compared with rural dwellers (p < 0.001). A multivari-
ate analysis showed that better health literacy and better mental health 
increased resilience (p > 0.001). 
Conclusions. We found a significant association between contextual 
and individual factors and resilience. To enable older adults to live lon-
ger in their own homes, health care professionals should pay attention 
to health literacy and mental health factors that increase resilience. 
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INTRODUCTION

An aging population leads to a higher percentage of older adults living 
in their own homes in the community. To live in one’s home as one be-
comes older requires several abilities as the aging process involves various 
changes in biological, physiological, mental, and social functions and can 
affect the individual’s ability to perform daily activities. Aging in the High 
North or in the Arctic areas requires adapting to the harsh climate and ex-
tended periods of darkness during the winter months. One feature of this 
essential adaption is resilience, which involves the ability to adapt well in 
the face of life’s stressors or adversity 1. Resilience can enhance adaption 
to different life situations as it involves facing challenges while maintaining 
one’s purpose, positive outlook, and active participation 2. 
Recently, research on resilience has gained increased interest, and re-
search on resilience and older adults is increasing as well. In a concept 
analysis of resilient aging, Hicks and Conner  3 found antecedents for 
resilient ageing were some form of stressors or adversities, with the at-
tributes being coping and hardiness and the consequences an optimal 
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quality of life (QoL), among older people resilience ap-
pears to moderate the effects of ill-health on QoL  2. 
Psychological resilience is defined as the ability to cope, 
adapt, and respond positively to stress or adversity 4. 
However, others have argued that a universal definition 
of resilience does not exist and that rather than a static 
characteristic of an individual, resilience is a dynamic 
process across different contexts and throughout the 
life span 5. That is also the presumption of a recent liter-
ature review 1, which concluded that resilience changes 
over time and contexts and involves both environmental 
and individual factors. This view has been supported by 
other researchers who see resilience as a process of a 
person-environment interaction that enables individuals 
to adapt to hardship 6. 
Individual factors of resilience include self-efficacy and 
positive coping strategies, and social factors include 
supportive peer networks and communities  2. Social 
networks or a good relationship with family and friends 
are associated with higher resilience, and having a wide 
circle of family and friends increases resilience as well 7. 
Such networks can serve as a protective factor for older 
adults when faced with stressors 8. Resilience in older 
adults can moderate the effects of declining health on 
well-being and QoL and can be enhanced through a 
balance between mental and physical activity 2. 
Substantial research has demonstrated that a higher 
level of resilience is related to better mental health 
outcomes  8. In older people, resilience is even more 
significant as depression or low mood increases in 
prevalence with age  9. A recent study on community 
dwelling older adults showed evidence that resilience 
is associated with better physical and mental health, 
including a lower incidence of depression  10. These 
results are further supported by a meta-analysis by 
Aktürk et al. 11 who examined 27 studies with 13,444 
participants and revealed a strong relationship between 
increased resilience and better mental health outcomes 
(r = 0.41, 95% CI [0.36, 0.44]). As energy levels tend to 
decrease with worsening mental health, worse mental 
health can decrease physical activity 12. Physical health 
as a functional limitation is related to a lower level of re-
silience 7, 13. An umbrella review 12 on the consequences 
of physical inactivity in older adults found that increased 
physical activity was associated with both increased 
resilience and QoL. Enjoying leisure activities and 
strengthening social networks has also been shown to 
increase resilience 2. 
Some have argued that to be resilient includes not 
only individual aspects, but also the interdependence 
of individual, social, and community factors, resulting in 
what may be called social resilience 14,15. Factors that 
underpin social resilience are social network, trust, and 
affiliation 6. Social resilience and community resilience 

are terms that are often used interchangeably and are 
related to social relationships and the activation of social 
resources enabling communities to cope with unhealthy 
stressors  15. Strengthening individual resilience also 
appears to increase the resilience of the community. 
A World Health Organization (WHO) report “Strength-
ening resilience: a priority shared by Health 2020 and 
the Sustainable Development Goals” 15 claimed that if 
communities want to increase resilience, health literacy 
should be increased, as better health literacy results in 
better access to and more beneficial use of services, 
resulting in more proactive health behavior. 
Few studies have compared resilience in urban and 
rural older adults with a focus on the existence of a 
difference among community-dwelling older adults. In 
Well’s 8 study, among older community-dwelling adults 
(n = 277) in the US, with a mean age of 75 years, there 
was no statistically significant difference in resilience 
level according to residency in the rural (n = 106), sub-
urban (n  =  95), or urban (n  =  76) participants in the 
study.
As resilience is affected by both individual and contex-
tual factors, the aim of this study was to analyze how 
resilience is associated with mental health, health liter-
acy, QoL, and various socio-demographic factors such 
as age, education, cohabitation or not, adequate in-
come, access to organized physical and social activity, 
and contact with family and friends. Factors analyzed 
were chosen in accordance with what Wild et al. 6 sug-
gested in their model of resilience, including individual 
(age, education in years, scorings of Geriatric Depres-
sion (GDS), health literacy and health-related quality of 
life (SF-36) scales; family/social (cohabiting or not, how 
often meet family or friends); and community (urban/
rural residency, access to organized physical activity, 
access to organized social activity) factors. We further 
examined differences among community-dwelling older 
adults who live in urban or rural areas.

METHODS 

The study was a cross-sectional study, using a popula-
tion-based design. Data were collected from Septem-
ber 2017 through January 2018; see previous publica-
tions for further details 16. 

ParticiPants 
The study sample was a random sample from the na-
tional registry (n = 395) stratified according to residency, 
age, and gender. Participants were at least 65 years of 
age, living in their own homes in the community, able to 
communicate verbally, and competent to schedule time 
for a face-to-face interview. A total of 73 participants 
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could not be contacted, and 20 did not meet the in-
clusion criteria of the study, resulting in a total of 302 
potential participants. The response rate was 57.9%, 
resulting in an analysis of 175 participants.

the geograPhical areas 
Areas selected for the study were three distinct geo-
graphical areas in Northern Iceland satisfying the in-
clusion criteria: a) they were in parts of Iceland with 
understudied older populations; b) they fulfilled prede-
termined definitions for urban/rural residency in Iceland 
and c) they were geographically close to the research 
base. The urban town selected for the study (Akureyri) 
is the largest town in Iceland outside of the greater 
capital area of Reykjavik; it has a population of 19,000. 
This urban town has a university, secondary national 
hospital, and diverse services, and it has urban func-
tions servicing the northern and eastern parts of Ice-
land, including financial institutions and cultural activi-
ties. Of the urban population, 14.6% were ≥ 65 years 
old. The rural participants came from one of two rural 
areas that are separated geographically from the urban 
town to the east and west by a fjord and a mountain 
range. The rural participants lived on farms, in other 
isolated houses, or in small villages (≤ 200 inhabitants). 
Included in the study, were three small villages in the 
east area and one in the west area. Those villages have 
fewer than 200 inhabitants, with small primary health 
care clinics open only a few hours a week. In both ru-
ral areas, there is one town (both excluded from the 
study), with a small basic hospital and a primary health 
care center. The population of the two rural areas was 
around 4,000, and about 19% were ≥ 65 years. Iceland 
has nationally provided primary health care (universal 
health care), generally provided in health care cent-
ers, where people meet a health care provider, such 
as a physician, a nurse, or a physiotherapist. Travel 
distance to health care services in the rural areas was 
on average over 20 km, but for the urban participants, 
the travel distance to health care was less than 5 km. 
In rural areas, the main roads are paved and regularly 
cleared of snow during the winter. The smaller rural 
roads are often unpaved and are sometimes heav-
ily covered with snow or ice during the winter. Public 
transport is uncommon in rural Iceland, and Arnadottir 
et al. 17 found that 60% of 65-88-year-old community-
dwelling individuals in Northern Iceland drove their own 
cars; however, this proportion was lower for women 
and those ≥ 75 years of age.

Data collection

Two weeks prior to the telephone interviews, the study 
participants received a letter with information regarding 
the study. In the telephone interviews, they were asked 

to participate in the study, and if they accepted, a face-
to-face interview was scheduled. Four third-year nurs-
ing students were trained to conduct telephone calls, 
face-to-face interviews, and the required measure-
ments. Rural participants met the research assistants in 
their own homes, but interviews in the urban town were 
conducted both in the participants’ homes and at the 
research center.

instruments

The Connor-Davidson Resilience Scale (CD-RISC)  18 
measures resilience using items reflecting factors such 
as control and commitment and whether change is 
perceived as a challenge. The CD-RISC scale includes 
items such as having clear goals, adaptability when 
coping with change, social problem-solving skills, and 
humor in the face of stress, which is a sign of greater 
resilience. The CD-RISC has been found to have sound 
psychometric properties, good internal consistency, 
and test-retest reliability 18. It has 25 items and is scored 
from 0-100, where a higher score represents more re-
silience. 
The Geriatric Depression Scale (GDS) is based on 30 
questions and is scored from 0 to 30 19, where a higher 
score indicates more depressive symptoms 20.
The Short Form Health Survey (SF-36) is a measure of 
health-related quality of life (HRQoL) that is commonly 
used and has been extensively validated 21. The instru-
ment has a physical health component (SF-36-PHC) 
and a mental health component (SF-36-MHC). For 
both, higher scores reflect a better HRQoL 21.
Health literacy (HL) was measured with the European 
Health Literacy Questionnaire (HLS-EU-Q16)  22. The 
HLS-EU-Q16 includes 16 items with four response op-
tions. The final score from each item is dichotomized 
into easy (1 point) or difficult (0 points), with a range 
from 0 (low HL) to 16 (high HL). If no more than two 
items are missing, missing items receive 0 points 22. The 
Icelandic version has been determined to be psycho-
metrically sound 23. 
Participants also answered questions about their years 
of education, adequacy of income to fulfill their own 
needs, whether they lived alone or not, ease of access 
to health care, access to organized physical and social 
activities, frequency of eating fruits and vegetables, fre-
quency of physical activity, and frequency of meeting 
children/family. Weight and height were measured and 
used to calculate body mass index kg/m2 (BMI).

statistical analysis

Participant characteristics were summarized using 
mean, standard deviation (SD), and range for con-
tinuous variables and proportions for categorical vari-
ables. To compare variables between rural and urban 
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residencies, we used t-tests for continuous variables 
and chi-square tests for categorical variables.
To identify factors that were associated with resilience 
after accounting for other factors, we used a main ef-
fects linear regression to estimate the effect of individual 
(HL, GDS, MHC-SF-36, years of education, and age in 
years), family (cohabitation or not, frequency of meeting 
family/children), and social factors (organized physical/
social activity, urban/rural residence and adequate in-
come) on resilience (dependent variable). The factors 
included in the model were selected according to the 
Wild model 6. Missing data were handled by using mul-
tiple imputations with chained equations using 50 im-
putations. The analysis was done using R version 4.1.0 
and IBM SPASS version 25.

RESULTS

Of the 175 participants in the study, 70 were rural dwell-
ers. Those who declined to participate did not differ sig-
nificantly from the study sample according to residency 
(p = 0.55) and age (p = 0.77). However, more women 
declined compared with men (p = 0.01). Table I shows 
the background characteristics of the participants strat-
ified by type of residency. Compared with rural people, 
urban dwellers had more education and better access 
to organized physical and social activities, and there 
was a trend that more urban dwellers lived alone. Urban 
older adults had more resilience compared with rural 

adults, but no statistically significant difference was 
found according to residency in the other measure-
ment’s (Tab.  II). The younger age group (65-75 years) 
had higher scores on the CD-RISC scale (t = 2.58(161), 
p = 0.011), compared with the older age group. 
There was a positive correlation between increased re-
silience (CD-RISC score) and years of education (0.228, 
p = 0.007), living in an urban area (0.350, p < 0.001), 
better HL (0.281, p = 0.001), and MHC-SF-36 (0.214, 
p  =  0.006) and a negative correlation between age 
(-0.201, p = 0.01) and GDS (-0.426, p < 0.001). There 
was no statistically significant correlation between resil-
ience and adequate income, gender, living alone or not, 
physical activity, and PHC-SF-36. 
The linear regression analysis showed that both living in an 
urban area and better health literacy increased resilience, 
while a higher GDS score, and a lower MCH-SF-36 score 
had a negative impact on resilience. The model was sig-
nificant (F = 7.61 df, 11(96), p > 0.001), and it explained 
46.6% of the variability in resilience (see Table III).

DISCUSSION

Our study provides new knowledge in the scant litera-
ture on resilience in older community-dwelling adults in 
sparsely populated rural and urban areas. The main find-
ings are that the older community-dwelling adults who 
lived in the urban town had higher resilience scores com-
pared with rural dwellers, which indicates that context 

Table I. Summary of background characteristics of the study participants.

Total
(N = 175)

Rural 
(n = 70)

Urban 
(n = 105)

P-value

Mean age in years, (SD) 74.2 (6.3) 73.9 (6.2) 74.4 (6.4) 0.55*
65-74 years (%) 104 (59.4) 43 (61.4) 61 (58.1) 0.66#
75-92 years (%) 71 (40.6) 27 (38.6) 44 (41.9)
Gender 0.35#
Women (%) 75 (42.9) 33 (44) 42 (56)
Males (%) 100 (57.1) 37 (37) 63 (63)
Living alone, yes 40 (22.8) 11 (15.7) 29 (27.6) 0.062#
Education (years), Mean (SD) 11.1 (5.3) 9.0 (4.7) 12.5 (5.2) 0.001*
Adequate income, yes (%) 132 (74.4) 53 (75.7) 79 (75.2) 0.94#
BMI kg/m2, Mean (SD) 28.1 (5.2) 28.23 (5.5) 28.0 (5.0) 0.73*
Eat vegetables, fruits, berries every day, yes (%) 122 (69.7) 48 (68.6) 74 (70.5) 1.00#
How many days per week physical active, Mean, (SD) 2.44 (2.53) 2.44 (2.38) 2.44 (2.64) 0.99*
Range 0-7 0-7
How often meet children/family (days per week), Mean (SD) 1.86 (0.86) 1.91 (0.95) 1.82 (0.80) 0.50*
Access to health care, Mean (SD) (1 = good, 5 = bad) 1.76 (1.1) 1.61 (0.86) 1.86 (1.24) 0.16*
Access to organized physical activity, Mean (SD) (1 = good, 5 = bad) 2.17 (1.09) 2.63 (1.13) 1.87 (0.94) < 0.001**
Access to organized social activity, Mean (SD) (1 = good, 5 = bad) 1.90 (1.00) 2.27 (1.03) 1.65 (0.91) < 0.001**
Note. Continuous variables are presented as mean (SD) and categorical variables as counts (percentages). *t-test for difference between rural and urban; **ANOVA for 
difference between rural and urban, and #chi-square test for difference between rural and urban.
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or urban residency affected the level of resilience in the 
sample. That urban participants had better access to or-
ganized physical and social activities could partly explain 
that they were more resilient than rural dwellers, and 
that is supported by a review by MacLeod et al. 13 Few 
participants or 16 out of 175 had a score on GDS that 
indicated moderate depression (≥ 11 points), and none 
scored so high that it indicated severe depression (≥ 20 
points). Also, our participants scored on average better 
on the MCH-SF-36 scale than reported in a previous 
Icelandic study 24. That may explain why there were no 
differences in GDS and MCH-SF-36 scores between ur-
ban/rural dwellers, even though the urban residents were 
more resilient. In addition, the findings align with finding 
that resilience is a creation of the interaction between the 
persons and the context among older adults 1,6. 
It is of note that the total resilience score for CD-RISC 
in our sample of over 65 year-old Icelanders (M = 75.9; 

SD = 12.4) was almost identical to the total CD-RISC 
score for a large US sample (N = 1,395) of over 60 year-
old women (M = 75.7; SD = 13.0), indicating a certain 
comparability between these populations 25. 
In our study, resilience scores decreased as participants 
scored higher on the GDS and lower on the MCH-SF-36 
scales. Indicating that less resilience is associated with 
worse mental health. Substantial evidence supports that 
worse mental health is negatively related to resilience. A 
review article 14 and further studies 8,11 report an associa-
tion between worse mental health and less resilience in 
older community-dwelling adults. The association was 
stronger for the GDS than the MCH-SF-36, as each 
additional point in the GDS was estimated to decrease 
resilience by around 1.30 points, but each lower point in 
the MCH-SF-36 was estimated to decrease resilience by 
0.28 points. It should be noted that the two instruments 
(GDS and MHC-SF-36) measure the diverse construct 

Table II. Mean (SD) of Connor-Davidson resilience scale (CD-RISC), Geriatric Depression Scale (GDS), Health literacy (HL) Scale and 
SF-36, Physical Health Component (PHC*), and Mental Health Component (MHC*).

Total sample Rural Urban P-value#
CDR 0-100 75.88 (12.4) 70.4 (10.9) 79.3 (12.0) < 0.001
Range (39-100) (39-94) (50-100)
GDS 0-30 4.89 (3.8) 4.88 (4.1) 4.90 (3.7) 0.98
Range (0-20) (0-20) (0-18)
HL 0-16 13.3 (2.4) 13.00 (2.40) 13.35 (2.41) 0.467
Range (6-16) (6-16) (7-16)
SF-36 PHC* 47.55 (7.37) 47.35 (5.90) 47.69 (7.66) 0.56
0-100
Range (24.45-61.16) (25.84-58.69) (24.45-61.16)
MHC* 55.45 (6.56) 56.38 (6.96) 54.83 (6.82) 0.13
0-100
Range (32.56-63.95) (37.79-63.95)
Note. #p-values from a t-test comparing the difference between rural and urban participants.

Table III. Estimators, 95% confidence intervals, and p-values from a linear regression with CD-RISC score as the outcome.
Estimate Confidence interval (CI) P-value

Rural/urban (urban = 1) 7.29 [3.66, 10.93] < 0.001
GDS (0-30) -1.30 [-1.77, -0.82] < 0.001
HL (0-16) 0.84 [0.03, 1.65] 0.047
MHC-SF-36 norm based, (0-100) -0.28 [-0.52, -0.05] 0.019
Age (years) -0.12 [-0.42, 0.18] 0.43
Education (years) 0.20 [-0.18, 0.57] 0.31
Adequate income (yes = 1) 1.91 [-1.85, 5.68] 0.32
Cohabiting (no = 1) -0.88 [-4.89, 3.13] 0.67
How often meet children/family (daily = 1) -2.17 [-5.61, 1.26] 0.22
Participates in an organized physical activity -2.88 [-6.20, 0.43] 0.09
Participates in an organized social activity 5.20 [-1.31, 11.71] 0.12
Note. GDS: Geriatric Depression Scale; HL: health literacy HLS-EU-Q16; MHC-SF-36: Short-Form Health Survey, mental health component. P-values that are statistically 
significant at 0.05 level of significance are shown in bold.
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of mental health differently and use different scales. The 
GDS was developed for older adults and asks about 
symptoms related to depression, such as how easily 
people get upset, if they feel helplessness, and if they 
lack ability to concentrate. The MHC-SF-36 is a measure 
of HRQoL asking questions about energy, vitality, and 
happiness. Therefore, a certain discrepancy in the results 
is to be expected.
We found an association between increased health 
literacy and more resilience. Health literacy is an im-
portant factor in health promotion 22, and the resilience 
concept includes a proactive function  23 that can be 
supportive for health and well-being. It is not surprising 
that the ability to find, understand, access, and critique 
health-related information, which is measured on the HL 
scale  22,23 was associated with the CD-RISC scale. In 
the WHO report on “Strengthening resilience …” 15, the 
role of health promotion and health literacy was noted 
as being prominent in strengthening resilience for indi-
viduals and communities, resulting in better utilization 
and access to services and enabling their more ben-
eficial use. Health literacy, or the ability to understand 
and critique health-related information, increased the 
ability of family members of older adults to collaborate 
with health care worker  26. This ability is beneficial for 
older adults, who often need support when they access 
health care in person or when accessing health-related 
information online.
We did not find research estimating the association 
between resilience and health literacy, but a study of 
75-year-old Finns (N = 292) 27 found low health literacy
to be related to increased depression, less physical
activity, and worse cognitive function, and furthermore,
those with low health literacy had more long-term
health adverse health conditions. Robinson et al. 2 claim
that resilience is likely to empower people with self-
management of long-term conditions as it concerns
positive, proactive functioning through changes. In ad-
dition, strong social support has been found to increase
resilience and mediate the effects of mental illness and
physical dysfunction  13. In this study, no statistically
significant association between socio-demographic
factors and resilience was found, however. This differs
from the results of Well’s 8 US study, where higher in-
come was associated with lower resilience levels.
That urban dwellers had better access to organized
physical and social activities can at least partly explain
more resilience of that group. The organized social
activities are often in senior centers, organized by the
local municipality, where groups of older adults come
together to engage in different activities, such as play-
ing cards, having coffee or meals, or participating in
organized trips 28. In the senior centers, there are op-
portunities for older adults to connect with other older

adults in the municipality, which can affect their level of 
resilience 2. Zheng et al. 29 claim that resilience is a prod-
uct of person-context interactions among older adults. 
Robinson et al. 2 report that the connections older adults 
have with other people gave them pleasure, enabled 
them to feel part of their communities, and supported 
them through difficult times, and that enjoying leisure 
activities and strengthening social networks increased 
resilience. Other studies have supported the impor-
tance of relationships for better resilience. Chappell 
and Welsh 30 found relationships to be crucial to older 
adults’ understanding of resilience, and their study par-
ticipants’ said that their family and friends were central 
to their lives and to their understanding of resilience. In 
this study, rural participants had less access to organ-
ized physical and social activities, which can be partly 
explained by the fact that they had to travel longer dis-
tances and that access to public transport is uncom-
mon and inadequate in rural areas in Iceland. It needs 
to be highlighted that generally, in most municipalities, 
organized social activities can be found and that older 
adults in our study had good access to universal health 
care. The Health Care Institution of North Iceland, the 
umbrella health care center of the participants in our 
study, offers yearly health-promoting home visits to 
≥ 80-year-old community-dwelling individuals who are 
not in need of at least weekly nursing or social worker 
visits  31. Health-promoting visits and organized social 
activities in senior centers can create a supportive en-
vironment and communities, which the WHO report 15 
highlighted as a way to increase resilience. 
One strength of the study is that all data were collected 
in face-to-face interviews in a standardized manner by 
trained research assistants, using internationally known 
and validated instruments. Random selection of par-
ticipants from the national registry enabled obtaining a 
representative sample of the target population. 
The limitations of the study include that the sample 
was relatively small, limiting the statistical power of the 
hypothese tests. More men than women participated 
in the study, which can partly be explained by the fact 
that more women declined participation and that more 
women than men live in nursing homes in Iceland 32 (an 
exclusion criterion for the study). The most common 
reason for declining study participation was being too 
busy or that the individuals had participated in other re-
search recently. That at we did not include dispositional 
optimism in our study can be regarded as a limitation 
as it has been recognized as a psychological factor 
contributing to resilience  24,33. Finally, the results can-
not be assumed to represent the Icelandic older adult 
population overall, as the participants came from an 
understudied part of Iceland, and the results should be 
interpreted within that context.
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CONCLUSIONS

Our study showed that context or urban place of living 
increased resilience. Also, resilience was related to bet-
ter mental health and better health literacy among older 
community-dwelling adults. In our health care systems, 
we should be aware that older adults are a heterogenic 
group, and health care providers need to focus more 
on older adults with poor mental health and low health 
literacy in an attempt to increase resilience. Low health 
literacy influences how older adults understand and 
use health-related information and can negatively affect 
beneficial use of the health care system. Moreover, re-
silience is interconnected between individual and social 
components influencing well-being. Today, we expect 
older adults to be able to live longer in their own homes; 
therefore, effective abilities of resilience and health lit-
eracy are abilities that health care professionals should 
pay attention to and try to enhance. 

acknowleDgements

Sonja Stelly Gustafsdottir, Sólveig A. Arnadottir and 
Stefan B. Sigurðsson are thanked for they contribution 
with planning and data gathering in the study. Our four 
young research assistants are thanked their good work 
in collection of data. We would also like to thank the 
older adults that participated in the study. 

conflict of interest

The Authors declare no conflict of interest.

funDing

The research was funded with grants from the Icelan-
dic Regional Development Institute, the University of 
Akureyri Research Fund, the Akureyri Hospital Research 
Fund, and the Icelandic Nurses´ Association Research 
Fund. None of these hold a specific grant number.

author contributions

AKS was a grant holder, developed the protocol, and 
wrote the manuscript; JAS analyzed the data, inter-
preted the data, and wrote part of the manuscript; GKK 
and EDG developed the protocol and co-wrote the 
manuscript. All Authors read, edited and approved the 
final manuscript.

ethical consiDeration

The study was approved by the National Bioethics 
Committee (VSNb2016060007/03.01), which reported 
it to the Data Protection Authorities. All participants 
signed written informed consent forms prior to partici-
pation.
The research was conducted ethically, with all study 
procedures being performed in accordance with the 

requirements of the World Medical Association’s Dec-
laration of Helsinki.
Written informed consent was obtained from each partici-
pant/patient for study participation and data publication. 

References
1 Angevaare MJ, Roberts J, van Hout HPJ, et al. Resilience 

in older persons: a systematic review of the conceptual 
literature. Ageing Res Rev 2020;63:101144. https://doi.
org/10.1016/j.arr.2020.101144

2 Robinson M, Hanna E, Raine G, et al. Extending the com-
fort zone: building resilience in older people with long-term 
conditions. J Appl Gerontol 2019;38:825-848. https://doi.
org/10.1177/0733464817724042

3 Hicks MM, Conner NE. Resilient ageing: a concept analy-
sis. J Adv Nurs 2013;70:744-755. https://doi.org/10.1111/
jan.12226

4 Yin Z, Brasher M, Kraus VB, et al. Dietary diversity was 
positively associated with psychological resilience among 
elders: a population-based study. Nutrients 2019;11:650. 
https://doi.org/10.3390/nu11030650

5 Aburn G, Gott M, Hoare K. What is resilience? An inte-
grative review of the empirical literature. J Adv Nurs 
2016;72:980-1000. https://doi.org/10.1111/jan.12888

6 Wild K, Wiles JL, Allen RES. Resilience: thoughts on 
the value of the concept for critical gerontology. Age-
ing Soc 2013;33:137-158. https://doi.org/10.1017/
S0144686X11001073

7 Hildon Z, Montgomery SM, Blane D, et al. Examining re-
silience of quality of life in the face of health-related and 
psychosocial adversity at older ages: what is right about 
the way we age? Gerontolist 2010;50:36-47. https://doi.
org/10.1093/geront/gnp067

8 Wells M. Resilience in older adults living in rural, subur-
ban, and urban areas. Online J Rural Nurs Health Care 
2010;10:45-54. https://doi.org/10.14574/ojrnhc.v10i2.55

9 Colasanti V, Marianetti M, Micacchi F, et al. Tests for the 
evaluation of depression in the elderly: a systematic re-
view. Arch Gerontol Geriatr 2010;50:227-230. https://doi.
org/10.1016/j.archger.2009.04.001

10 da Silva-Sauer L, Garcia RB, da Silva TMP, et al. Relation-
ships between psychological resilience, perceived stress, 
depression, and physical health in community-dwelling 
older adults. Psychol Neurosci 2021;14:132-144. https://
doi.org/10.1037/pne0000254

11 Aktürk Ü, Aktürk S, Erci B. The effects of depression, per-
sonal characteristics, and some habits on physical activity 
in the elderly. Perspect Psychiatr Care 2019;55:112-118. 
https://doi.org/10.1111/ppc.12322

12 Cunningham C, O’Sullivan R, Caserotti P, et al. Conse-
quences of physical inactivity in older adults: a system-
atic review of reviews and meta-analyses. Scand J Med 
Sci Sports 2020;30:816-827. https://doi.org/10.1111/
sms.13616

https://doi.org/10.1016/j.arr.2020.101144
https://doi.org/10.1016/j.arr.2020.101144
https://doi.org/10.1177/0733464817724042
https://doi.org/10.1177/0733464817724042
https://doi.org/10.1111/jan.12226
https://doi.org/10.1111/jan.12226
https://doi.org/10.3390/nu11030650
https://doi.org/10.1111/jan.12888
https://doi.org/10.1017/S0144686X11001073
https://doi.org/10.1017/S0144686X11001073
https://doi.org/10.1093/geront/gnp067
https://doi.org/10.1093/geront/gnp067
https://doi.org/10.14574/ojrnhc.v10i2.55
https://doi.org/10.1016/j.archger.2009.04.001
https://doi.org/10.1016/j.archger.2009.04.001
https://doi.org/10.1037/pne0000254
https://doi.org/10.1037/pne0000254
https://doi.org/10.1111/sms.13616
https://doi.org/10.1111/sms.13616


ÁK Sigurðardóttir et al.222

13 MacLeod S, Musich S, Hawkins K, et al. The impact of 
resilience among older adults. Geriatric Nurs 2016;37:266-
272. https://doi.org/10.1016/j.gerinurse.2016.02.014

14 Martinson M, Berridge C. Successful aging and its 
discontents: a systematic review of the social gerontol-
ogy literature. Gerontologist 2015;55:58-69. https://doi.
org/10.1093/geront/gnu037

15 Satterley, N. Strengthening resilience: a priority shared by 
health 2020 and the sustainable development goals. Co-
penhagen: World Health Organization 2017.

16 Sigurdardottir AK, Kristófersson GK, Gústafsdóttir SS, et 
al. Self-rated health and socio-economic status among 
older adults in Northern Iceland. Inter Circumpolar Health 
2019;78:1697476. https://doi.org/10.1080/22423982.20
19.1697476

17 Arnadottir SA, Gunnarsdottir ED, Stenlund H, et al. Partici-
pation frequency and perceived participation restrictions 
at older age: applying the international classification of 
functioning, disability and health (ICF) framework. Disabil 
Rehabil 2011;33:2208-2216. https://doi.org/10.3109/096
38288.2011.563818

18 Connor KM, Davidson JRT. Development of a new re-
silience scale: the Connor-Davidson resilience scale 
(CD-RISC). Depress Anxiety 2003:18;76-82. https://doi.
org/10.1002/da.10113

19 Yesavage J, Brink TL, Rose TL OV, et al. Development 
and validation of a geriatric depression screening scale: a 
preliminary report. J Psychiatr Res 1983;17:37-39. https://
doi.org/10.1016/0022-3956(82)90033-4

20 Valdimarsdottir M, Jonsson JE, Einarsdottir S, et al. Mat á 
þunglyndi aldraðra. þunglyndismat fyrir aldraða – íslensk 
gerð geriatric depression scale (GDS). [Validation of an 
Icelandic version of the Geriatric Depression Scale (GDS)]. 
Icelandic Med J 2000;86:344-348. 

21 Ware JE. SF-36 health survey update. Spine 2000:25;30-39. 
https://doi.org/10.1097/00007632-200012150-00008

22 Sørensen K, Pelikan JM, Röthlin F, et al. on behalf of the 
HLS-EU Consortium. Health literacy in Europe: com-
parative results of the European health literacy survey 
(HLS-EU). Eur J Public Health 2015;25:1053. https://doi.
org/10.1093/eurpub/ckv043

23 Gustafsdottir SS, Sigurdardottir AK, Arnadottir SA, et al. 
Translation and cross-cultural adaptation of the European 
health literacy survey questionnaire, HLS-EU-Q16: the Ice-
landic version. BMC Public Health 2020;2061: https://doi.
org/10.1186/s12889-020-8162-6

24 Sigurdardottir AK, Arnardottir SA, Gunnarsdottir ED. Socio-
economic status and differences in medication use among 
older people according to ATC categories and urban-rural 
residency. Scand J Publ Health 2013;41:311-317. https://
doi.org/10.1177/1403494813476375

25 Lamond AJ, Depp CA, Allison M, et al. Measurement and 
predictors of resilience among community-dwelling older 
women. J Psychiatr Res 2009;43:148-154. https://doi.
org/10.1016/j.jpsychires.2008.03.007

26 Del Río-Lanza AB, Suárez-Álvarez L, Suárez-Vázquez A. 
Accompanying patients aged 65 or over: how compan-
ions’ health literacy affects value co-creation during medi-
cal encounters. J Aging Health 2021;33:953-964. https://
doi.org/10.1177/08982643211029163

27 Eronen J, Paakkari L, Portegijs E, et al. Assess-
ment of health literacy among older Finns. Aging Clin 
Exp Res 2019;31:549-556. https://doi.org/:10.1007/
s40520-018-1104-9

28 Akureyri is, 2021. Akureyrarbær/thjonusta/velferd-og-
fjolskyldan/eldri-borgarar (The municipality of Akureyri/
service/wellbeing-and-family/older-adults).

29 Zheng W, Huang Y, Fu Y. Mediating effects of psychological 
resilience on life satisfaction among older adults: a cross-
sectional study in China. Health Soc Care Community 
2020;28:1323-1332. https://doi.org/10.1111/hsc.12965

30 Chappell A, Welsh E. Resilience, relationality, and 
older people: the importance of intergenerational-
ity. Sociolog Res Online 2020;25:644-660. https://doi.
org/10.1177/1360780420904742

31 hsn.is, 2021. The Health Care Institution of North Ice-
land. (https://www.hsn.is/akureyri/heilsugaesluthjonusta/
heilsueflandi-heimsoknir).

32 Sigurdardottir AK, Arnarsdottir RH, Ólafsson K, et al. Health 
status and functional profile at admission to nursing homes. 
A population-based study over the years 2003-2014: 
comparison between people with and without diabetes. 
Journal of Gerontology and Geriatrics 2018;66:134-141. 

33 Sardella A, Lenzo V, Bonanno GA, et al. Dispositional 
optimism and context sensitivity: psychological contribu-
tors to frailty status among elderly outpatients. Frontiers 
Psychol 2021;11:621013. https://doi.org/10.3389/
fpsyg.2020.621013

https://doi.org/10.1016/j.gerinurse.2016.02.014
https://doi.org/10.1093/geront/gnu037
https://doi.org/10.1093/geront/gnu037
https://doi.org/10.3109/09638288.2011.563818
https://doi.org/10.3109/09638288.2011.563818
https://doi.org/10.1002/da.10113
https://doi.org/10.1002/da.10113
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1097/00007632-200012150-00008
https://doi.org/10.1093/eurpub/ckv043
https://doi.org/10.1093/eurpub/ckv043
https://doi.org/10.1186/s12889-020-8162-6
https://doi.org/10.1186/s12889-020-8162-6
https://doi.org/10.1177/1403494813476375
https://doi.org/10.1177/1403494813476375
https://doi.org/10.1016/j.jpsychires.2008.03.007
https://doi.org/10.1016/j.jpsychires.2008.03.007
https://doi.org/10.1177/08982643211029163
https://doi.org/10.1177/08982643211029163
https://doi.org/
https://doi.org/10.1177/1360780420904742
https://doi.org/10.1177/1360780420904742
http://hsn.is



