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Abstract 

Background: Education is a major indicator of social status. Previous studies have 

suggested that a higher education level has a positive impact on one's health literacy 

and health behaviors throughout life. This study aimed to examine the association 

between education and depressive symptoms among community-dwelling older adults 

aged 65 years and older in Iceland.  

Method: As a cross-sectional study using data from the Age, Gene/Environment 

Susceptibility-Reykjavik Study (AGES-RS) cohort (n = 3,989, mean age = 76.2, 56.3% 

women), education in this study was classified into four levels: primary (n = 895), 

secondary (n = 1,980), college (n = 630), and university (n = 484). For the analysis, 

education was categorized into two groups: primary education versus higher education 

(secondary, college, and university). Depressive symptoms were assessed by using the 

15-item Geriatric Depression Scale (GDS). High depressive symptoms (HDEPS) were 

defined if the GDS score was 6 or higher. Logistic regression analysis was performed to 

examine the association.  

Results: Education was significantly associated with the GDS score (p < .001). Compared 

to people with primary education, those with higher education were significantly less 

likely to have HDEPS after adjusting for confounders including age, gender, body mass 

index, physical activity, coronary disease (diabetes, hypertension), and smoking status 

(odds ratio [OR]  = 0.04, 95% confidence interval [CI] 0.01–0.15).  

Conclusion: Older adults with higher education were less likely to have HDEPS compared 

to those with primary education in the current cross-sectional analysis, indicating that 

education is highly associated with depressive symptoms of community-dwelling older 

adults in Iceland. This outcome indicates that education level among older adults can be 

an important indicator of mental health status and lifestyles in the screening process in 

primary care. Public health authorities then need to develop and strengthen health 

services to ensure that the disadvantaged older populations have easy access to 

appropriate mental health care. 

 

Keywords: Aging, Depressive symptoms, Education, Socioeconomic status. 



6 

 

 

 

 
 
 
 

 

 



7 

Acknowledgement 

I would like to thank my supervisor, Professor Sigurveig H. Sigurðardóttir of the 

University of Iceland, for her encouragement, guidance, and support. Her thoughtful 

and detailed feedback has been very important to me throughout the entire thesis 

process. I would also thank my advisor, Dr. Milan Chang Guðjónsson, Senior Researcher 

at the Icelandic Centre for Gerontological Research, National University Hospital of 

Iceland, for her guidance and assistance. I have benefitted greatly from her wealth of 

knowledge. Thank you to Dr. Ray Somera for proofreading several drafts of my thesis. 

My warm and heartfelt thanks go to my family and friends for the tremendous 

support and hope they have given to me throughout the entire thesis process.  

In addition, I would like to mention that the world has changed dramatically with 

the Covid-19 pandemic and the war in Ukraine while I was writing this thesis. 

This is the final dissertation in the master’s program in Gerontology, Faculty of 

Social Work at the University of Iceland, and is valued at 60 ECTS credits. 

The AGES-RS was funded by NIH contract N01-AG-12100, the NIA Intramural 

Research Program, Hjartavernd (the Icelandic Heart Association), and Alþingi (the 

Icelandic Parliament). 

 

  



8 

Contents 

	

Abstract ....................................................................................................................... 5 
Acknowledgement ....................................................................................................... 7 
Contents ...................................................................................................................... 8 
List of Tables .............................................................................................................. 11 
List of Figures ............................................................................................................. 12 
Abbreviations ............................................................................................................ 13 
1 Introduction .......................................................................................................... 15 
2 State of the art ...................................................................................................... 19 

2.1 Concept of aging ................................................................................................... 19 
2.2 Theories of aging .................................................................................................. 19 

2.2.1 Active aging ................................................................................................... 20 
2.2.2 Successful aging ............................................................................................. 21 
2.2.3 Healthy aging ................................................................................................ 22 

2.3 Well-being ............................................................................................................ 23 

2.3.1 Subjective well-being ..................................................................................... 24 
2.3.2 Subjective well-being of older adults ............................................................. 25 
2.3.3 Quality of life ................................................................................................. 26 
2.3.4 QoL of older adults ........................................................................................ 28 
2.3.5 Measurement of well-being ........................................................................... 29 
2.3.6 Attitudes towards aging and the social context ............................................ 29 

2.4 Health in Iceland ................................................................................................... 31 
2.5 Aging and care among community-dwelling older adults .................................... 32 

2.5.1 Health problems of community-dwelling older adults ................................... 33 

2.6 Education and health ............................................................................................ 35 

2.6.1 Education and mental health ........................................................................ 37 
2.6.2 Education and longevity ................................................................................ 39 
2.6.3 Low SES and risk factors for health ................................................................ 40 
2.6.4 Education in Iceland - current and past - ....................................................... 42 

2.7 Depressive symptoms ........................................................................................... 44 

2.7.1 Risk factors for psychological well-being ....................................................... 45 
2.7.2 Clinical depression ......................................................................................... 46 
2.7.3 Depressive symptoms among older adults .................................................... 48 
2.7.4 Depressive symptoms in Iceland .................................................................... 49 



9 

2.7.5 Depressive symptoms and disability .............................................................. 52 
2.7.6 Depressive symptoms and social factors ....................................................... 53 
2.7.7 Depressive symptoms, education and SES ..................................................... 54 
2.7.8 Depressive symptoms and physical activity ................................................... 56 
2.7.9 Depressive symptoms and gender difference ................................................ 57 

3 Methods ................................................................................................................ 59 

3.1 The aim of the study ............................................................................................. 59 
3.2 Study design ......................................................................................................... 59 
3.3 Study participants ................................................................................................. 59 

4.2.1 AGES-Reykjavik .............................................................................................. 59 

3.4 Analytical sample .................................................................................................. 60 
3.5 Approval of the study ........................................................................................... 61 
3.6 Measures .............................................................................................................. 61 

3.6.1 Education - independent variable .................................................................. 61 
3.6.2 Depressive symptoms - dependent variable .................................................. 62 

3.7 Covariates ............................................................................................................. 63 

3.7.1 Sociodemographic variables .......................................................................... 63 
3.7.2 Health status related variables ...................................................................... 63 

3.8 Statistical analysis ................................................................................................. 65 

4 Results .................................................................................................................. 67 

4.1 Characteristics of participants by education level ................................................ 67 

4.1.1 Association between HDEPS and education level .......................................... 68 
4.1.2 HDEPS prevalence by education level ............................................................ 69 
4.1.3 Comparison of answers to the GDS questions by education level ................. 71 
4.1.4 GDS score in age groups ................................................................................ 72 

5 Discussion ............................................................................................................. 75 

5.1 Summary of the findings ...................................................................................... 75 
5.2 Association between education and depressive symptoms ................................. 76 
5.3 Depressive symptoms increase with age .............................................................. 77 
5.4 Comparison of characteristics of education levels ............................................... 77 
5.5 Advantages and limitations .................................................................................. 78 
5.6 Future research .................................................................................................... 79 

6 Conclusion ............................................................................................................. 81 
References ................................................................................................................. 83 



10 

 
  



11 

List of Tables 

 
Table  1. Classification of geriatric depressive disorders .................................................. 47 
Table  2. Questions of 15-Item Geriatric Depression Scale .............................................. 62 
Table  3. Characteristics of the participants by four education levels ............................. 67 
Table  4. Characteritics of participants according to binary education level ................... 67 
Table  5. Likelihood of having HDEPS in late life according to education level ................ 69 
Table  6. Association between GDS questions and education level ................................. 72 

 
 
  



12 

List of Figures 

 
Figure 1. Population pyramids in Iceland in 2021 and 2067 ............................................ 16 
Figure 2. Life expectancy at birth in Iceland ..................................................................... 32 
Figure 3. Life expectancy of women aged 30 by education level ..................................... 40 
Figure 4. Life expectancy of men aged 30 by education level  ......................................... 40 
Figure 5. Education in Iceland in 2020/21 ........................................................................ 42 
Figure 6. Number of students passing the university entrance examination and the 

journeyman’s examination during the period 1875-2012 ................................. 44 
Figure 7. Depressive symptoms in Europe, with Iceland ranked fourth highest  ............. 50 
Figure 8. Depressive symptoms by gender and age in Iceland ........................................ 50 
Figure 9. Antidepressant’s consumption, 2000 and 2015 ................................................ 51 
Figure 10. Flow-chart of the analytical sample ................................................................ 61 
Figure 11. GDS score by four education levels ................................................................. 70 
Figure 12. Mean GDS score by two education levels ....................................................... 71 
Figure 13. GDS score by age group ................................................................................... 73 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



13 

Abbreviations 

 

ADL                                                 Activities of Daily Living 

AGES-RS                                        Age, Gene/Environment Susceptibility-Reykjavik Study 

BMI                                                 Body Mass Index 

CI                                                     Confidence Interval  

GDS                                                 15-item Geriatric Depression Scale 

HRQoL                                            Health-related Quality of Life 

IADL                                                Instrumental Activities of Daily Living 

MINI                                               Mini-International Neuropsychiatric Interview 

OECD                                              Organization for Economic Co-operation and Development 

OR                                                   Odds Ratio 

PADL                                               Personal Assistance with Daily Living 

QoL                                                 Quality of Life 

SD                                                   Standard Deviation  

SDGs                                               Sustainable Development Goals  

SES                                                  Socio-economic Status 

UN                                                   United Nations 

WHO                                               World Health Organization 

WHO-5                                           Five-item World Health Organization Well-being Index 

 
 
 
 
 
 
 
 



14 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



15 

1 Introduction  
The world's population is aging rapidly because of increasing life expectancy due to better 

living conditions, improvements in medicine and technology while childbirth rate is 

decreasing (Vanleerberghe et al., 2017). In most developed countries, life expectancy is 

increasing nearly linearly with no sign of retardation (Christensen et al., 2009).  

According to the United Nations (UN), the size of the older population will increase in all 

regions between 2020 and 2050 (United Nations, 2021). Globally, the proportion of the 

population aged 65 and over is expected to grow from 9.3% in 2020 to around 16% in 2050 

(United Nations, 2021). Moreover, on a global level, life expectancy at birth has reached 72.3 

years, with women living 74.7 years and men 69.9 years, with women living five years longer 

than men (United Nations, 2020).  

Japan, for example, has the highest proportion of older adults in the world, and the 

percentage of the population aged 60 or over is expected to grow to 42.4% in 2050 (United 

Nations et al., 2017). According to the Statistics Bureau of Japan, 28.4% of the population in 

the country was the population aged 65 and over in 2019. In the same year, the average life 

expectancy of Japanese people was 87.5 years for women and 81.4 years for men, 

considered to be one of the highest life expectancies in the world (Statistics Bureau of Japan, 

2020). 

In comparison to Japan, Iceland's population is young but aging. By 2035, the proportion 

of older adults aged 65 and over in Iceland's population is expected to reach 19% (Statistics 

Iceland, 2018a). It is claimed, however, that the residents in the rural areas in Iceland are 

facing challenges of aging in arctic climate, and the limitation of access to medical and social 

services (Sigurdardottir et al., 2019). Nonetheless, life expectancy in Iceland is one of the 

highest in Europe, 81.2 years for men and 84.3 years for women in 2020 (Statistics Iceland, 

2021b). According to projections of Statistics Iceland, life expectancy at birth is expected to 

grow to 88.7 years for women and to 84.4 years for men in 2067, and 20% of the population 

is predicted to be older than 65 years by 2039, and predicted to reach 25% by 2057 

(Statistics Iceland, 2018a). 
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In 2021, Iceland's population pyramid is most populated by children of the baby boom 

generation in their 30s, tapering off after the age of 60; in 2067, the population pyramid is 

expected to be cupcake-shaped, with the largest population in their late 50s (Figure 1) 

(Statistics Iceland, 2018a). 

 

  

Figure 1. Population pyramids in Iceland in 2021 and 2067 (Statistics Iceland, 2018a). 

 

While the global aging phenomenon is evidence of the development of health care and 

public health, we are facing various challenges related to the growing aging population. In 

recent years, there has been an increasing interest in promoting quality of life (QoL) and 

well-being in later life, which is not just about life extension and maintenance of physical 

function as has been emphasized in medical care in the past (Phyo et al., 2020).  

Regarding the health care of older adults, the World Health Organization (WHO) 

recommends that society shift from disease-driven attention models to integrated, 

personalized, and continuous care to maintain and enhance one's functional capacities 

(Vergara et al., 2019). In this situation, successful aging has been an important concept of 

describing one's QoL in older life (Masuchi & Kishi, 2001). Therefore, to achieve successful 

aging in later life, keeping oneself physically, cognitively, and socially healthy is essential 

(Fernández-Ballesteros, 2019).  

Although how to spend a healthy and fulfilled old age is a common issue for all 

humankind, not all older adults successfully achieve a healthy and prosperous old age, and it 

is more common for many of them to have limitations in terms of physical, mental, and 
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social functions (Manini, 2011). Since mental health has a significant impact on physical 

health and vice versa, older adults may be at greater risk of poor mental health due to 

reduced mobility, chronic pain, frailty, or other health problems (World Health Organization, 

2017a). 

Depressive symptoms are an important risk factor for the physical and mental health of 

older adults. Depressive symptoms are associated with several adverse health outcomes, 

including increased risk of death, decreased treatment adherence, and increased rates of 

hospitalization (Nadort et al., 2020). The older population is mostly associated with 

functional disability and poor QoL (World Health Organization, 2017b). According to the 

2015 European Health Interview Survey, Iceland has the fourth-highest number of people 

with depressive symptoms in Europe, with nearly 9% of Icelanders considered to have 

depressive symptoms (Statistics Iceland, 2017). 

Education is an important socioeconomic factor that has a profound impact on people's 

health, influencing their physical health and psychological stress such as depressive 

symptoms (OECD, 2017). Hence, there have been numerous studies on the correlation 

between health and education. Longitudinal studies of aging in both Europe and North 

America have suggested that people with higher education are more likely to have healthy 

aging than less educated people (McLaughlin et al., 2020). A study that investigated 22 

European countries on the association between education and depressive symptoms (n = 

34,443) found that people with low education were at greater risk of experiencing a higher 

score of depressive symptoms (von dem Knesebeck et al., 2011). 

The purpose of the current study was to examine the association between the education 

and depressive symptoms among community-dwelling older adults who are 65 years and 

older in Iceland. This is based on the hypothesis that education may be associated with 

depressive symptoms in later life by using data from the Age, Gene/Environment 

Susceptibility-Reykjavik Study (AGES-RS) cohort (n = 3,989, mean age = 76.2, 56.3% women). 

The AGES-RS was designed in 2002 to explore risk factors which include genetic susceptibility 

and interaction of gene or environment, respecting disease and disability in old age (Harris 

et al., 2007).    
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2 State of the art 

In this section, we first introduce theories of aging based on information from the WHO. It 

then introduces the concepts of well-being, subjective well-being, and QoL, and explains 

how these concepts relate to old age. This is followed by chapters on health in Iceland, the 

health and care of community-dwelling older adults, the impact of education on lifelong 

health, education in Iceland, and the risk of depressive symptoms on health. 

2.1 Concept of aging 

Aging is a socially constructed phenomenon, and factors such as culture, social expectations, 

and individuals’ experiences influence how it is perceived and experienced in one’s life 

(Teater & Chonody, 2020). Over the latter half of the 20th century, the process of aging has 

been getting attention from both public and professional researchers such as scientists, 

doctors, and social scientists as the world's population is aging (Lee et al., 2011), yet studying 

aging is a demanding work that requires long-term longitudinal data on multiple contexts 

(Crosnoe & Jr, 2002). 

 We do not have a universal definition of the process of aging so far, but biologically, it 

can be explained as natural, time-dependent process characterized by irreversible changes in 

the molecules, cells, tissues, and organs (Stanić & Matić, 2019). 

 Recently, usage of concepts and terminology of aging has significantly increased, and 

concepts such as successful aging, active aging, healthy aging, positive aging, productive 

aging, and proper aging have been used to explore the benefits and potentials of aging 

(Estebsari et al., 2020). 

2.2 Theories of aging  

According to the Oxford Learner's Dictionaries, a definition of “theory” is “a formal set of 

ideas that is intended to explain why something happens or exists” (Oxford Advanced 

American Dictionary, 2021). Simply put, theories play an important role in explaining why a 

phenomenon occurs, and in social gerontology, we can analyze the reasons behind it based 

on the theories related to the outcomes of the data.  
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Theories contribute to three key purposes in research on aging, namely: (1) guiding 

research questions and hypotheses, (2) helping to explain research findings, and (3) 

informing interventions to solve aging-related issues (Alley et al., 2010). Therefore, if the 

theory is insufficient, the research is unlikely to achieve its intended goals (Bengtson et al., 

1997). 

There are many theories of aging. As revealed by Medevev’s review, there were more 

than 300 theories of aging, and the number is growing (Medvedev, 1990). According to 

research by Alley et al., the following theories were most frequently mentioned in articles 

published in eight major journals of aging and sociology between 2000-2004: Life course 

perspective, Life-span development theories, Role theory, Exchange theory, Person-

environment theory/ecological theories of aging, Socioemotional selectivity theory, and 

Activity theory (Alley et al., 2010).   

Gerontological, sociological and psychological theories including Disengagement theory 

(Cumming & Henry, 1961), Activity theory (Havighurst, 1961), Productive aging (Bass, Caro, 

& Chen, 1993), Successful aging (Rowe & Kahn, 1997), Active aging (World Health 

Organization, 2002) and Healthy aging (White House Conference on Aging, 2015) have been 

utilized to explain expectations of older adults’ behaviors. Current theories such as active 

aging and successful aging were established as a counter to some previous theories that 

have focused on decline, disengagement, and loss (Teater & Chonody, 2020).   

2.2.1 Active aging   

Active aging was developed by the WHO as a policy framework to support governments in 

promoting active aging which is defined as “the process of optimizing opportunities for 

health, participation, and security to enhance the quality of life as people age” (World Health 

Organization, 2002). Active aging aims to enable the mental, physical, and social well-being 

of older people and their participation in society (Hijas-Gómez et al., 2020).  

Moreover, the word “active” refers to “continuing participation in social, economic, 

cultural, spiritual, and civic affairs, not just the ability to be physically active or to participate 

in the labor force” (World Health Organization, 2002). The aim of active aging is “to extend 

healthy life expectancy and quality of life for all people as they age, including those who are 

frail, disabled, and in need of care” (World Health Organization, 2002).  
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This WHO initiative takes a comprehensive life-course approach to the aging process 

from a multidimensional perspective, including not only personal and external circumstances 

but also contextual and environmental perspectives (Hijas-Gómez et al., 2020).  

2.2.2 Successful aging  

Successful aging is now one of the key concepts in the study of social gerontology (Alley et 

al., 2010). In 2016, more than 500 new scientific articles were focused on “successful aging” 

(Michel & Sadana, 2017). According to the classic concept of Rowe and Kahn, successful 

aging is “multidimensional, encompassing the avoidance of disease and disability, the 

maintenance of high physical and cognitive function, and sustained engagement in social 

and productive activities” (Rowe & Kahn, 1997). Successful aging relates to the terms such as 

healthy aging , active aging , productive aging , and aging well (Fernández-Ballesteros et al., 

2019). Moreover, psychosocial concepts have been effectively integrated with many models 

of successful aging (Anton et al., 2015). Successful aging is achieved when older adults 

demonstrate the following: (a) low probability of disease and disability, (b) high cognitive 

and physical functional capacity, and (c) high social activity and engagement in social 

relationships (Rowe & Kahn, 1997; Teater & Chonody, 2020). 

Research by Nosraty et al. found that successful aging has proven to reduce the risk of 

long-term care (Nosraty et al., 2019). According to a literature search by Depp & Jeste, age, 

nonsmoking and absence of disability, arthritis, and diabetes were the independent variables 

that are the most significantly correlated with successful aging while gender, education, 

income, and marital status generally did not correlate to successful aging (Depp & Jeste, 

2006).  

Moreover, a study using data from the Nord-Trøndelag Health Study, a large 

epidemiological health study in Norway, found that nonsmoking and good social support 

were the strongest predictors of successful aging (Bosnes et al., 2019). Furthermore, a study 

that investigated the association between physical activity and successful aging among 

middle-aged and older adults found that physical activity promotes successful aging among 

them and being physically active in middle and later life is beneficial to achieve successful 

aging (Lin et al., 2020). 
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2.2.3 Healthy aging 

 “Healthy aging” is a well-known key concept of aging. To improve the lives of older people, 

their families, and the communities in which they live, the United Nations Decade of Healthy 

Ageing (2021-2030) has been established as a global collaboration of governments, civil 

society, international organizations, experts, academia, media, and the private sector to 

align with the last decade of the Sustainable Development Goals (World Health Organization, 

2020a). This is the second action plan of the WHO Global strategy on ageing and health, 

based on the UN Madrid International Plan of Action on Ageing (World Health Organization, 

2020a).  

In 2016, more than 3,000 new scientific articles were dedicated to “healthy aging” 

(Michel & Sadana, 2017). In the modern world, research on healthy aging should not only 

focus on health issues but also new knowledge of aging which can link the social, biological, 

economic, and environmental determinants of healthy aging (World Health Organization, 

2021).   

“Healthy ageing” is generally defined as being free of chronic diseases, survival to a 

specific age, autonomy in activities of daily living, high social participation, well-being, good 

quality of life, only mild cognitive or functional impairment, and little or no disability (Fuchs 

et al., 2013). In addition, the WHO also defined it as an “ongoing process of developing and 

maintaining the functional ability that enables well-being in older age” (Michel et al., 2021). 

In their contexts, functional ability enables individuals to:  

1. meet their basic needs to ensure an adequate standard of living 

2. grow, learn, and make decisions 

3. be mobile 

4. build and maintain relationships 

5. contribute to society (World Health Organization, 2021) 

 

Moreover, according to the WHO, the notion of functional ability is being formed by 

interactions between intrinsic capacity and environmental characteristics (Beard et al., 2016). 
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In this context, intrinsic capacity is determined by the physical capacities, sensory capacities 

(vision and hearing), vitality (balance and energy), cognition, and psychological capacity of 

the individual (World Health Organization, 2021). Naturally, maintaining intrinsic capacity 

will lead to independence in old age. On the other hand, environmental characteristics are 

related to home, community, and society (Rudnicka et al., 2020), and the environmental 

characteristics, for better or worse, influence the intrinsic capacities of older people. 

Currently, the WHO's investigation on healthy aging concluded that at least 142 million 

older adults worldwide are unable to meet their basic needs, and gender and education 

inequalities have led to disparities within and between countries (World Health Organization, 

2021). To achieve healthy aging for all, it is necessary to share awareness of the problem 

among countries and to develop and implement action plans to improve the situation. 

2.3 Well-being 

Well-being has been considered as a key factor in the creation and maintenance of healthy, 

productive societies (Das et al., 2020). The most important aspects that shape the well-being 

of one’s life are income, jobs, housing, health, work, and life balance, education, social 

connections, civic engagement and governance, environment, personal security, and 

subjective well-being (OECD, 2011). In today's society, as life expectancy increases and life-

threatening diseases are treated more effectively, it is becoming increasingly important to 

maintain good health in old age (Steptoe et al., 2015). 

Many different terms have been used to describe well-being in the psychology literature 

(Diener et al., 2017). In this sense, defining well-being is challenging because it needs to 

observe many aspects of people’s lives in addition to understanding their relative 

importance (OECD, 2011). Therefore, there has been no consensus in a single definition of 

well-being so far. However, it is generally considered as feeling good and functioning well, 

experiencing positive emotions such as happiness and satisfaction, developing one’s 

potential, having some control over your life, having a sense of purpose, and experiencing 

positive social/ human relationships (Ruggeri et al., 2020).  

According to the WHO, well-being is an important factor for positive mental health 

which is defined as “a state of well-being in which the individual realizes his or her own 

abilities, can cope with the normal stresses of life, can work productively and fruitfully, and 

is able to make a contribution to his or her community” (World Health Organization, 2018a). 
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Moreover, previous research has shown that high levels of well-being are associated with a 

range of positive outcomes, including physical health, life expectancy, and improved 

individual performance at work, while high levels of life satisfaction are associated with 

improved national economic performance (Ruggeri et al., 2020). The concept of well-being is 

therefore an essential component of an individual's healthy life.  

Many countries measure well-being using subjective measures of how individuals 

perceive and experience life, in addition to objective measures such as income, literacy, and 

life expectancy, and this approach to measuring perceptions and life experiences is known as 

subjective well-being (Das et al., 2020). Globally, many studies in Europe mention that well-

being in Denmark is the highest, and there is also a common pattern of the Nordic countries 

having the highest levels of well-being while the eastern countries in Europe have the lowest 

levels of well-being (Ruggeri et al., 2020). 

Well-being is one of the important concepts for global health. One of the goals of 

Sustainable Development Goals (SDGs) by the UN is to ensure healthy lives and promote 

well-being at all ages, which is essential to sustainable development (United Nations, n.d.a). 

The SDGs was developed as “a universal call to action to end poverty, protect the planet and 

improve the lives and prospects of all people everywhere” (United Nations, n.d.b). The 17 

goals are part of the 2030 Agenda for Sustainable Development, which was adopted by all 

UN Member States in 2015 and sets out a 15-year plan to achieve the goals (United Nations, 

n.d.b).  

Iceland is one of the UN members, and its public health policy outlined a vision of a 

future in which school systems, workplaces, and institutions would become “health 

promoting,” encouraging people to exercise more, eat better and develop their mental 

health, leading to better health and well-being for all (Government of Iceland, 2019).  

2.3.1 Subjective well-being 

Numerous studies have provided evidence that subjective well-being improves both health 

and longevity (Diener & Ryan, 2009). Subjective well-being refers to the degree to which a 

person believes or feels that his/her life is going well, and it reflects an overall evaluation of 

the quality of a person’s life from his/her perspective (Diener et al., 2018). It was indicated 

that people with higher levels of subjective well-being tend to have attributional styles that 

are more self-enhancing than those with lower levels of subjective well-being, suggesting 
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that positive feelings lead to positive cognitions, which in turn lead to even more positive 

feelings (Huppert, 2009). 

Subjective well-being has attracted the attention of many researchers and, about 

170,000 articles and books were published on the topic in the past 15 years (Diener et al., 

2018). Diener, a leading expert in subjective well-being, defined subjective well-being as “a 

person feeling and thinking his or her life is desirable regardless of how others see it.” In this 

case, feeling refers to the affective/emotional dimension of subjective well-being, with 

positive feelings leading to higher subjective well-being, while thinking represents the 

evaluative/cognitive dimension of subjective well-being. In essence, a positive evaluation of 

an individual's life is associated with a higher subjective well-being (Das et al., 2020).  

2.3.2 Subjective well-being of older adults 

Subjective well-being is strongly associated with emotional, physical, and mental health 

among older adults (Duffy et al., 2019). Therefore, researchers see subjective well-being as a 

general indicator of successful aging, measuring the extent to which older adults are 

adapting to their lives (Nakagawa et al., 2018). 

There have been various previous studies on the subjective well-being of older adults. 

Although aging is associated with declines in cognition and physical health, and increased 

loss of loved ones, some studies found that increasing age is associated with stable or 

increased subjective well-being (Siedlecki et al., 2020). In cross-sectional studies, a U-shaped 

association is often found between subjective well-being and age, such that subjective well-

being declines from early adulthood, reaches its lowest level around the age of 45-55, and 

then increases in later life (Bussière et al., 2021). Moreover, one meta-analysis suggested 

that the association between subjective well-being, physical and social resources is stronger 

among older adults than among younger people (Nakagawa et al., 2018). Furthermore, a 

longitudinal study showed that several domains of subjective well-being remained stable or 

even increased in old age (Wettstein et al., 2015). One possibility is that, as we age, we 

develop psychological mechanisms that reduce the contribution of health to our well-being 

(Bussière et al., 2021). On the other hand, there is one example of a study to the contrary. 

This is the study that used data from the English Longitudinal Study of Aging (2002-11) and 

found that subjective well-being tended to decline faster over time in older cohorts, which 

may be related to the events and emotions that oldest old people experience in the final 
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years of their lives (Jivraj et al., 2014). All these studies provide a range of research findings 

on the association between older people and subjective well-being, though further research 

is needed to better understand this association. 

 Various factors affect the subjective well-being of older adults. For instance, a study 

found that factors such as depression, extraversion, loneliness, neuroticism, age, recent 

participation in physical activity, and self-reported exhaustion, were the independent 

predictors of subjective well-being of older adults in their cohort (Mhaoláin et al., 2012). 

 Socioeconomic factors also affect the subjective well-being of older adults. For example, 

a study found that subjective well-being was significantly lower among older adults after the 

economic recession in 2008 in Ireland compared with before the recession (Duffy et al., 

2019). This is a phenomenon that is happening all over the world, including Iceland, which 

experienced the nation's largest economic crisis in 2008. In addition, the ongoing global 

epidemic of Covid-19 and its associated behavioral restrictions also affected the subjective 

well-being of older adults. The findings of several studies have concluded that Covid-19 has a 

significant impact on older adults (Vahia et al., 2020). Since the Covid-19 pandemic is still an 

ongoing public health crisis, relatively little research has been done on the social and 

economic difficulties faced by older adults during the pandemic as well as the impact on 

their subjective well-being and mental health (Lee, 2020b). Further, although older adults 

are known to have increased vulnerability during disastrous situations, their needs are often 

neglected (Kar, 2020). Therefore, in preparation for the next pandemic, public health 

authorities and local governments should address older people’s concerns to sustain the 

well-being of those vulnerable groups of people in a time of crisis. 

2.3.3 Quality of life 

Quality of life (QoL) has become one of the most important concepts in public policy as well 

as in medical, social, and psychological research (Vanleerberghe et al., 2017). In the past, 

QoL meant only “having a good life” or getting “satisfaction from life,” but today, QoL is also 

defined as a statistical measure based on several parameters, such as economic, health, and 

environmental, related to the individual's living environment (Sosnowski et al, 2010). In 

recent years, with the increase in life expectancy, there has been an even greater interest in 

improving the QoL of individuals and their attitudes towards aging (Korkmaz Aslan et al., 

2019). 
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Because the concept of QoL is fluid and so general, there is no single commonly agreed 

definition of QoL (Muhammed, 2019). Nevertheless, there are many approaches to define 

QoL based on human needs, subjective well-being, expectations, and phenomenological 

viewpoints (Karimi & Brazier, 2016). For example, according to Ingrand et al., the concept of 

QoL includes two key dimensions: the feeling of well-being and the health related QoL which 

are powerful indicators of successful aging (Ingrand et al., 2018). Moreover, Mitchell et al. 

concluded that QoL has six basic components: health, security, personal development, 

community development, physical environment, and natural resources, goods, and services 

(Mitchell et al., 1995). 

According to the WHOQOL group, QoL is multidimensional and consists of positive and 

negative features of life, which are intricately influenced by “physical health, psychological 

state, level of independence, social relationships and their relationships to salient features of 

the environment” (WHOQOL Group, 1995). Therefore, most researchers now argue that QoL 

is subjective and can only be understood from an individual perspective (Barcaccia et al., 

2013). 

Health-related quality of life (HRQoL) is one of the important concepts in considering the 

well-being of older adults. As life expectancy increases, many health-related challenges arise. 

In particular, maintaining a high level of HRQoL for as long as possible is ideal for many 

individuals. HRQoL reflects the way individuals perceive and respond to health-related 

factors such as physical, functional, emotional, and spiritual well-being, as well as non-

medical aspects of life such as family, friends, and activities (Jalenques et al., 2020).  

It is difficult to define HRQoL, but definitions have been confirmed in the literature 

(Karimi & Brazier, 2016). According to Hays & Reeve, it refers to “how well a person 

functions in their life and his or her perceived well-being in physical, mental, and social 

domains of health” (Hays & Reeve, 2008). Benito-León et al. also argued that “HRQoL is a 

concept that involves those aspects of quality of life or function, which is influenced by 

health status and is based on dimensions (i.e., physical, psychological, and social aspects), 

which can be measured” (Benito-León et al., 2011). Moreover, HRQoL for older adults 

includes the ability to perform various activities of daily living, such as bathing and dressing, 

and also the ability to climb stairs, walk and run (physical function), at the same time, it also 
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includes how well one can interact with family and friends (social functioning) (Hays & Reeve, 

2008).  

There are various theoretical models of HRQoL. The Health Promotion Center Model, 

created at the University of Toronto in 2002, is one of the major theoretical models of 

HRQoL and is concerned with QoL related to disease in general (Sosnowski et al., 2017). It 

considers QoL to be comprised of the dimensions of mental and physical health, social 

functioning, performance of life roles, and general well-being (Sosnowski et al., 2017).  

2.3.4 QoL of older adults  

As the population ages and life expectancy increases, public health organizations are 

focusing on the QoL of the older population (Ingrand et al., 2018). There have been various 

previous studies on risk factors for QoL and factors that improve QoL among older adults. In 

addition to aging, factors that harm QoL of older adults over time are depression, functional 

limitations, wealth inequality, not being in paid employment, not perceiving positive support 

from spouse, children, and friends, and having a small social network of family and close 

friends (Jivraj et al., 2014). Moreover, according to a French cross-sectional study 

investigating the impact of psychological dimensions on QoL of aging people, QoL was 

related to psychological distress, perceptions of aging, coping, and self-esteem (Ingrand et 

al., 2018).  

On the other hand, previous studies have also identified factors that are positively 

correlated with the QoL of older adults. Choi et al.’s study found that physical activity and 

QoL were both partly significantly associated with successful aging among Korean older 

adults (Choi et al., 2017). Hickey et al.’s study found that higher QoL was associated with 

better self-assessed health, fewer functional impairments, higher social class, and lower 

levels of depression and loneliness, and having positive perceptions of aging (Hickey et al., 

2010). Moreover, Dajak et al.’s study found that active aging improves the QoL and health of 

older people and enables them to use their physical, social, and spiritual potential and to 

participate equally in social activities according to their needs, wishes, and possibilities 

(Dajak et al., 2016). Furthermore, a systematic review that included 15 articles found that 

healthy dietary patterns, such as the Mediterranean diet, were significantly associated with 

better self-rated health status and QoL among older adults (Govindaraju et al., 2018). In 
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addition, being socially active through leisure activities and hobbies have been found to be 

important to the QoL of older adults in Norway (Kalfoss, 2010). 

Identifying factors associated with QoL in older adults may contribute to finding ways to 

improve the overall well-being in older adults (Jing et al., 2016). Therefore, future research 

needs to consider the various factors that affect the QoL of older adults. 

2.3.5 Measurement of well-being 

In recent decades, governments have been increasingly interested in monitoring the well-

being of their citizens to measure the progress of society (Vik & Carlquist, 2018). In the 

Organization for Economic Co-operation and Development (OECD) countries including 

Iceland, people's well-being has improved in many respects since 2010 (OECD, 2020). At the 

same time, progress has been slow, and there are still significant gaps in well-being 

outcomes in the areas of gender, age, and education (OECD, 2020).  

The question of how to measure people's well-being and social progress has been 

addressed by the OECD for more than a decade, and in 2011 the OECD Better Life Initiative 

was launched to address the question through 11 dimensions essential to well-being 

(Durand, 2015). According to the OECD, these 11 dimensions are income and wealth, 

housing, work and job quality, health, knowledge and skills, environmental quality, 

subjective well-being, safety, work-life balance, social connections, civic engagement (OECD, 

2020).  

Further, among the many assessments of well-being of patients and non-patients, the 

five-item World Health Organization Well-being Index (WHO-5) is widely used (Sischka et al., 

2020). The respondents are asked to rate how well each of the five statements applies to 

them when they think about the past 14 days, with each of the five items scored on a scale 

from 5 (all of the time) to 0 (at no time) (Topp et al., 2015). The WHO-5 was originally 

developed as a measure of well-being, but because of its high sensitivity to depression, it is 

often used as a screening tool for depression (Sischka et al., 2020).  

2.3.6 Attitudes towards aging and the social context 

Attitudes towards aging vary from culture to culture and are shaped by traditions, religions, 

and socio-cultural beliefs (Korkmaz Aslan et al., 2019). While some communities have a 

positive attitude towards older adults due to their experience, memory, authority, and 
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wisdom, other communities have a negative attitude towards older adults and view them as 

conservative, sick, and skeptical (Choi et al., 2017). It was suggested by a previous study that 

the cultural meanings of old age, such as the stereotypical perception of old age in society, 

and social systems significantly influence older adults' age identity, social roles in later life 

and experiences of aging, both positively and negatively (Lee, 2020a).  

There have been comparative studies of cultural and social differences in aging between 

countries and regions. For instance, a study comparing the subjective well-being of 

centenarians in Japan and in the United States found that health resources (cognitive 

functioning, hearing impairment, activities of daily living) were strong predictors of well-

being in both countries, but for Japanese participants, social resources such as living with 

others were strongly associated with attitude towards one's aging (Nakagawa et al., 2018). 

Further, a study that investigated subjective well-being among older adults in Europe found 

that there were significant regional differences in subjective well-being of older Europeans, 

and older adults in the Nordic countries tend to report higher levels of subjective well-being, 

while older people in Central and Eastern Europe tend to report lower levels of subjective 

well-being (Lee, 2020a).  

More than 50 years have passed since the term “Ageism” was introduced by Robert Neil 

Butler to describe prejudice against individuals on the grounds of their age (Swift et al., 

2018). Ageism is a multifaceted concept that includes three different aspects: cognitive (e.g., 

stereotyping), emotional (e.g., prejudice), and behavioral (e.g., discrimination) (Marques et 

al., 2020). Ageism is present in many areas of our lives: in workplaces, in public places, in 

shops, and in doctors' offices (Ayalon, 2018). Previous surveys in Europe have consistently 

shown that the majority of respondents experience prejudice and discrimination based on 

age, followed by gender prejudice and racial and ethnic prejudice (Swift et al., 2018). In fact, 

about 35% of those who took part in the European Social Survey said they had experienced 

“unfair” treatment because of their age, but the experience of such ageism varied across 

Europe, from 54% in the Czech Republic to 17% in Portugal and Cyrus (Vauclair, 2011).  

Furthermore, a study that investigated cultural aging stereotypes in European countries 

showed that cultural stereotypes of older adults (more helpful than competent) are 

widespread in most European countries and that negative cultural views of older people are 
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negatively associated with active aging, supporting the idea that negative cultural views of 

older people are considered a threat to active aging (Fernández-Ballesteros et al., 2020).   

Therefore, tackling ageism, which negatively affects the well-being of older adults, 

should be a priority for policymakers, and successful campaigns to tackle ageism need to 

consider factors at different levels and domains (Marques et al., 2020). 

2.4 Health in Iceland 

The Icelandic population has been considered very homogeneous both ethnically and socio-

economically (Gudmundsson, 2004), and about 63% of the population live in the Greater 

Reykjavík area (Statistics Iceland, 2021a).  

Like other Nordic countries, Iceland is an affluent and highly regulated welfare state, and 

therefore relatively egalitarian (Magnusson et al, 2014). As measured by the Gini coefficient 

(a measure of the distribution of income within a country), the Nordic countries are all in the 

top ten in the world in providing all citizens with basic education, food, health care, social 

support, and economic protection against illness and unemployment (Magnusson et al., 

2014).  

The healthcare services in Iceland are overseen by the Directorate of Health and carries 

out a range of tasks aimed at promoting health and improving public health (Government of 

Iceland, n.d.b). The health status of the Icelandic population is generally good compared to 

other European countries, and as measured by healthy life expectancy, Icelanders live longer 

and healthier lives than the average European (Sigurgeirsdóttir et al., 2014). The Icelandic 

health system is good in many ways, and it scores well in international comparison in 

accordance with the OECD’s regular “Health at a Glance” surveys (Government of Iceland, 

2019).  

Life expectancy in Iceland is one of the highest in Europe, and over the past 30 years, life 

expectancy in Iceland has increased by six years for men and four years for women (Figure 2) 

(Statistics Iceland, 2021b). 
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Figure 2. Life expectancy at birth in Iceland (Statistics Iceland, 2021b). 

      

The rapid increase in life expectancy in Iceland since the end of the Second World War is 

due to various factors, including general economic prosperity, adequate employment 

opportunities, food and clean water, better housing and sanitation, high literacy rates, and 

the expansion of welfare policies (Sigurgeirsdóttir et al., 2014). Furthermore, statistics show 

that the infant mortality rate in Iceland is 1.7 per 1,000 live births on average between 2010 

to 2019, which is the lowest number in Europe (Statistics Iceland, 2021b). 

As life expectancy increases and the number of older adults grows, Icelandic society is 

also facing with the problem of lifestyle-related diseases and chronic health conditions such 

as obesity, addictive illnesses, and psychiatric disorders (Government of Iceland, 2019).  

2.5 Aging and care among community-dwelling older adults  

Over the last decade, European countries have focused on enhancing home care so that 

older adults can live at home and maintain their independence for as long as possible 

(Tarricone, R, Tsouros, AD., 2008). Because Icelandic older adults generally prefer to be 

“aging in place,” Iceland is also working to strengthen home-based care (Sigurdardottir et al., 

2012; Sigurdardottir et al., 2019). 

A policy was set by the Icelandic government to assist older adults by providing the 

appropriate health and social services to enable them to live in their own homes, outside of 
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institutions for as long as possible. Chapter one of the Act on the Affairs of the Elderly states 

that‚ “the purpose of the Act is to ensure that the elderly are able, for as long as possible, to 

enjoy a normal domestic life and that they have assured the required institutional services 

when needed.” In addition, chapter IV, states “home care services provided to the elderly 

residing at home. The service shall be based on case-by-case assessments of service needs 

and shall be geared to support for self-help” (Act on the Affairs of the Elderly, No. 125/1999). 

As a result of the promotion of independent living at home, older adults living at home 

are anticipated to become frailer and have more complex health problems as time goes by. 

Thus, community care for the older adults living at home has become more important to 

prevent the decline of their physical and cognitive abilities, unnecessary hospitalization, and 

transfer to nursing homes (Kristinsdottir et al., 2021). 

Under the Municipalities’ Social Services Act (Law No. 40 of 1991), municipalities in 

Iceland are required to provide social services such as social home help and day-care 

services to older adults living in ordinary households. Social home help includes assistance 

with household chores (IADL) and meals on wheels, and home health care provides personal 

assistance with daily living (PADL) and home-care nursing (Sigurdardottir et al., 2016). Since 

2008, private companies have been established to provide home help services, creating 

opportunities for older adults who need help to choose care providers other than the public 

sector (Sigurdardottir, 2013).    

On the other hand, there are some challenges for home care in Iceland today. For 

example, a study on the implementation of the Icelandic government's policy on formal care 

for older adults indicated that, given the limited administrative capacity of small 

municipalities, there seems to be an urgent need for both central and local governments to 

take initiatives to improve care services for older adults in Iceland (Sigurdardottir et al., 

2016). Additionally, in the shift to more effective home-based care in Iceland, further 

research on finding clear determinants of the type and level of care provided to community-

dwelling older adults is also necessary (Chang et al., 2019).   

2.5.1 Health problems of community-dwelling older adults 

With increasing age comes a decline in physical and cognitive functioning and health status 

resulting in a higher risk of falls, malnutrition, polypharmacy, and cognitive impairment 
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(Igarashi et al., 2021). These risks should be considered in maintaining the health of older 

adults living in the community.  

For instance, malnutrition and frailty are considered major geriatric syndromes which 

have a significant impact on independent living and QoL of community-dwelling adults 

(Verlaan et al., 2017). A previous study defined malnutrition as the state of being poorly 

nourished and it can be caused by either the lack of nutrients or an excess of nutrients 

(Hickson, 2006). A study from Turkey found that seven major factors have a strong 

association with a poor nutritional status: depression, reduced instrumental activities of 

daily living (IADL), albumin, triglycerides, and f-total (Ülger, et al., 2010).   

Frailty, which is a common syndrome in community-dwelling older adults, and is 

prevalent among the population, has a prevalence of 10.7% in more than 60,000 people. 

(Abizanda et al., 2015). Frailty syndrome is commonly recognized as the pre-disability 

condition which should be targeted by preventive interventions (Vellas et al., 2013). Many 

previous studies have pointed out that frailty has an association with negative health 

outcomes including institutionalization, hospitalization, mortality, and accidental falls (Van 

der Elst et al., 2018).  

Falls are also a common risk factor for community-dwelling older adults. According to 

one study, 29% of community-dwelling older adults 65 years or older experience at least one 

fall per year, which equates to 0.67 falls per person per year (Ganz & Latham, 2020). Hip 

fractures and head injury are common fall-related injuries for older adults and that lead to 

increasing care costs for them, and public health pays significant funding for reducing the 

risk for falls (Lusardi et al., 2017). 

In addition to the physical health problem, the mental health problem of community-

dwelling older adults is also one of the challenging issues for public health. A study found 

that there was a higher prevalence of mental disorder among specific socio-economic status 

groups including retired, unemployed, widowed, divorced, and married people (Farhadloo et 

al., 2020). Mental well-being comprises stress management, self-concept, mood, or cognitive 

function, and coping with positive-negative effects (Seah et al., 2019). As an individual 

becomes older, it might be more challenging to keep mental well-being. A study showed that 

the development of negative mental health such as depressive disorders, feeling of 

loneliness, and experiencing loss may decrease morale in later life (Aydın et al., 2020).  
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Moreover, an association between body mass index (BMI) and mental health has been 

suggested, and it was found that about 38% of older adults are obese, and obesity leads to 

poor physical and mental health outcomes (Payne et al., 2018).  

2.6 Education and health  

Education is a socio-economic factor that has a profound effect on people's health, and 

Individuals with better education and their offspring are more likely to be healthier due to 

healthier lifestyle, apart from the effects associated with income and employment (OECD, 

2017). This positive association between education and health are shown by a number of 

studies (Ross et al., 2012). 

Socio-economic status (SES) is a measure that combines an individual's social status 

concerning education, profession, and income. Today, regardless of how SES is measured, 

the common view is that an individual's social and economic resources have a strong 

influence on his or her health (Meyer et al., 2014). Previous studies acknowledged the 

impact of SES on various health outcomes, indicating SES as a “fundamental cause” of health 

inequalities (Link and Phelan, 1995). Moreover, a study by Woolf et al. insisted that 

improving the educational conditions of people could save more lives than improvements in 

medical care (Woolf et al., 2007).  

Education is not something external to the individual; it is a lifelong useful resource that 

is part of the individual (Ross & Mirowsky, 2006). Hence, education is an important factor for 

individuals to maintain good health in old age and there have been numerous studies on the 

correlation between health and education in old age.  

For example, longitudinal studies of aging in both Europe and North America have 

suggested that people with higher education are more likely to have healthy aging than less 

educated people (McLaughlin et al., 2020) as it might be because higher education can slow 

cognitive decline in later life (Foverskov et al., 2018). Findings from the United States and the 

United Kingdom data have suggested that a significant portion (about 20%) of the effects of 

education are related to general cognitive abilities, which may be because education 

enhances cognitive skills and improves health behaviors (Cutler & Lleras-Muney, 2010). 

Another study of cognitive function in older adults found that education levels affected all 

measures of the cognitive domains examined: intellectual efficiency, processing speed, 

attention, executive function, and memory (Avila et al., 2009). Furthermore, the Canadian 
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Council on Learning pointed out that education is significantly related to health abilities and 

assumed that the effect may persist into old age (Wister et al., 2010). 

There are many reasons why higher education is associated with better health. For 

instance, higher educated people are more likely to have greater earnings that enable them 

to access health-protective resources and better living environments (McLaughlin et al., 

2020). Moreover, those with higher education tend to have a healthy lifestyle because they 

feel more in control of their lives, and higher education enables them to find an occupation 

that is creative and autonomous which also promotes their health and sense of well-being 

(Mirowsky & Ross, 2003). It has also been reported that highly educated people have an 

advantage in health (Luy et al., 2019) because they have better health skills/abilities, 

knowledge, and awareness of healthy behavior and preventive care (Raghupathi & 

Raghupathi, 2020), and tend to promote physical activities even in later life due to their 

higher self-efficacy as well as self-control over physical over physical ability (Shaw & Spokane, 

2008). 

There is a correlation between education and lifestyle, which in turn determines the 

status of an individual's health. Education and health status are both important confounders 

of the association between physical activity and cognitive function and are often the major 

determinants of any relationship observed at the population level (DiPietro, 2001). For 

example, a Swedish study of older adults using data from Health on Equal Terms, a survey 

conducted in collaboration with the Swedish Institute of Public Health, found that the 

proportion of obesity was lower among those with high education level (12%) compared to 

those with medium and low education level (18% and 19%, respectively) (Asp et al., 2017). 

The Reykjavik study by the Icelandic Heart Association also found that a lack of university 

education was associated with an increased risk of obesity, with more than twice the 

proportion of obese women in the group with an elementary school education compared to 

the group with a university education (Magnusson et al., 2014). In addition, it has also been 

suggested that there is an association between higher education and lower prevalence of 

chronic conditions including diabetes (Choi et al., 2011) and hypertension (Grotto et al., 

2008). An Irish study also found that education has a significant impact on the prevalence of 

hypertension and diabetes (Ma et al., 2018). Oral hygiene-related behaviors to reduce the 
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risk of tooth loss, such as proper tooth brushing and regular dental visits, are also thought to 

be related to education level (Fukuhara et al., 2021). 

On the other hand, lower education has been suggested to be associated with negative 

health outcomes including depression, shorter life expectancy, and increased risk of cancer, 

dementia, disability, heart disease, and diabetes (Chlapecka et al., 2020). Moreover, various 

previous studies have also pointed out trends in people with lower levels of education and 

their lifestyle habits. For instance, it was suggested that those with lower education are 

more likely to eat an unbalanced diet, be obese, smoke, and do less exercise (Cutler & 

Lleras-Muney, 2010). Physical activity was found to be an important factor in changing the 

dietary habits of older adults, and education level and other socioeconomic factors were 

shown to be associated with food selection (Aihara et al., 2011). In addition, low educational 

attainment often limits an individual’s vocational options to various forms of manual works, 

and that causes a risk of developing musculoskeletal problems and general fatigue (Bjelland 

et al., 2008). 

Iceland is one of the countries that have positive health outcomes, indicated by higher 

life expectancies and low infant mortality with the universal welfare system (Olafsdottir, 

2007). This status of good health in Iceland may be maintained by high educational 

standards and equal educational opportunities, in addition to the quality of medical 

institutions and the accessibility of medical facilities. In Iceland, education is equally 

provided by its government for all citizens until the completion of a university degree 

(Hagstofa Íslands, 2004).   

Additionally, schools in Iceland provide the same quality of education all over the 

country regardless of the prosperity of the district (Olafsdottir, 2007). In other words, SES 

has little effect on access to education in Iceland. That explains the high rate of university 

graduation in Iceland, and according to the OECD, approximately 60% of Icelandic young 

people in 2012 are expected to graduate from university which was much higher than the 

OECD average of 39% in that same year (OECD, 2014).  

2.6.1 Education and mental health  

Mental health can be defined as a state of balance between physical, mental, cultural, 

spiritual, and other personal factors, as well as between self, others, and the environment 

(Herman & Jané-Llopis, 2005). WHO defined mental health as “a state of well-being in which 
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the individual realizes his or her abilities, can cope with the normal stresses of life, can work 

productively and fruitfully, and can make a contribution to his or her community” (World 

Health Organization, 2004).  

Promoting mental health is expected to improve the QoL, improve the environment in 

which children grow up according to cultural norms, improve the quality of education, 

increase productivity at work, prevent unhealthy and antisocial behaviors, and prevent 

suicide and mental disorders (Herman & Jané-Llopis, 2005). For older adults, depression, 

anxiety, and insomnia, as well as subclinical conditions such as stress, anxiety, sleep 

disturbances, and cognitive decline, can worsen their well-being and mental state, negatively 

affect brain structure and function, and increase the risk of dementia (Chételat et al., 2018). 

There is a significant association between education and mental health, and previous 

studies have shown that people with lower levels of education have higher rates of mental 

health problems (Dalgard et al., 2007). For example, in North America, anxiety and 

depressive disorders are about twice as common among low-income and less-educated 

populations than among higher-income and more educated populations (Steele et al., 2007). 

In addition, a Chilean study found a significant, inverse, independent association between 

education and mental disorders, while income was not independently associated with 

mental disorders, and other studies in Latin America have found similar results (Araya et al., 

2003). Furthermore, a Canadian study found a significant association between the likelihood 

of receiving mental health services and education level among those who had received a 

diagnosis of an anxiety or affective disorder in the past year, with those with higher levels of 

education being more likely to receive services than those with lower levels (Steele et al., 

2007). 

Various factors explain the association between mental health problems and low 

education. Low education is one of the risk factors for mental health through economic and 

labor market problems, and it is also associated with a low sense of mastery, which can be a 

stressor (Dalgard et al., 2007). Therefore, education is an essential socioeconomic factor for 

healthy mental health. As suggested by numerous studies, higher levels of education can 

improve the overall well-being of a society and make people healthier. 
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2.6.2 Education and longevity 

Education is one of the major predictors of life expectancy (Jasilionis & Shkolnikov, 2016). 

Correlation between educational attainment and longevity has been shown across genders 

and ethnic groups (Kaplan et al., 2014). Previous studies have shown that even in developed 

and egalitarian countries, there are large differences in mortality rates due to education 

within a country (Jasilionis & Shkolnikov, 2016).  

For example, an intriguing correlation between education and longevity was shown in a 

study by Statistics Iceland: according to a survey of the Icelandic population in 2019, the 

average life expectancy of 30-year-old women with higher education was 56.1 years, 3.3 

years longer than women with compulsory education (Figure 3) (Statistics Iceland, 2019). 

Moreover, the life expectancy of 30-year-old men with higher education was 53.5 years, 

nearly five years longer than men with compulsory education (Figure 4) (Statistics Iceland, 

2019).  

This result suggests that people with higher education live longer than those with lower 

education, indicating a strong correlation between education and health. Furthermore, a 

recent study of older adults in Iceland also found that those with higher education were less 

likely to receive care in later life (Chang et al., 2019).  

Those studies show that even in Iceland, where health and education disparities are 

lower than in other countries, health disparities due to disparities between education levels 

exist, and the findings shed light on issues that Icelandic society needs to address. 
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Figure 3. Life expectancy of women aged 30 by education level (Statistics Iceland, 2019). 

 

 

Figure 4. Life expectancy of men aged 30 by education level (Statistics Iceland, 2019). 

 

2.6.3 Low SES and risk factors for health 

Education is an important determinant of an individual's lifetime SES; SES underpins the 

three major determinants of health: medical care, environment, and health behavior (Adler 

& Newman, 2002). Thus, SES is an important determinant of a person's physical and mental 

health. 
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For example, psychiatric risk factors such as poor coping styles, ongoing life events, 

exposure to stress, and weak social support are often found in populations with low SES 

(Lorant et al., 2003). Low SES is also associated with a variety of negative lifestyle habits and 

a higher risk of developing dementia (Dougherty et al., 2020). There is also an argument that 

diseases such as heart disease and diabetes are more affected by SES inequality than 

pancreatic cancer and Lou Gehrig's disease (Allen & McFarland, 2020).  

Past studies have also found correlations between low SES and certain cancers. For 

example, a Norwegian study found that men and women whose highest level of education 

was elementary school had a two to three times higher incidence rate ratio for lung cancer 

than men and women whose highest level of education was college or graduate school, as 

well as a higher risk of other smoking-related cancers such as liver, cervical, stomach, urinary 

tract, oral, pharyngeal, esophageal, and pancreatic cancers (Larsen et al., 2020). In addition, 

a Canadian study examining the association between SES and lifestyle behaviors among 

cancer survivors found that education level was a major predictor of smoking and physical 

activity behaviors, and low SES was associated with misperceptions about physical activity 

(Naik et al., 2016). As shown by these previous studies, the association between SES and 

cancer risk has been linked to several factors. For those with low SES, they are at higher risk 

for certain cancers due to lower adherence to lifestyle guidelines for cancer prevention, such 

as smoking, physical activity, and diet (Larsen et al., 2020).  

Smoking is one of the most important risk factors for health, and previous studies have 

shown a correlation with education level. For example, a Japanese study that examined the 

association between education and smoking prevalence found that educational disparities in 

smoking existed, regardless of age and gender (Tomioka et al., 2020). In addition, a Finnish 

study estimated the contribution of smoking to educational differences in mortality and life 

expectancy and found that for women, the educational difference in life expectancy 

between the most and least educated increased from 2.5 to 3.0 years, and this increase was 

almost entirely explained by the increased impact of smoking (Martikainen et al., 2013). 

These series of findings suggest that SES including education affects health in many ways and 

that improving SES can improve an individual's lifetime health. 



42 

In the following section, a short overview of the Icelandic educational system is 

described to provide a rich context for exploring the association between education and 

mental health among community-dwelling older adults in Iceland. 

2.6.4 Education in Iceland - current and past -  

 

 
Figure 5. Education in Iceland in 2020/21 (Government of Iceland, n.d.a). 

 

In Iceland, the Ministry of Education, Science and Culture is responsible for enforcing the law 

on all school levels, including primary, compulsory, higher and adult education (Government 

of Iceland, n.d.a). Currently, the rate of university enrollment is on the rise in Icelandic 

society. Over the past decade, the share of tertiary-educated young adults in Iceland 

increased sharply from 33% in 2008 to 47% in 2018, and it is now above the OECD average 

(OECD, 2021).  

Figure 5 shows the basic structure of the educational system in Iceland and indicates to 

which ages the system refers (Figure 5) (Government of Iceland, n.d.a). According to the 

government of Iceland, pre-primary school education, compulsory education, upper 

secondary education, and higher education in Iceland are defined as follows: 

Pre-primary school education (leikskóli) is defined as “the first level of the educational 

system, providing education and care for children who have not reached six years of age, at 

which point compulsory education begins.” 
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Compulsory education (grunnskóli) “is organised in a single structure system, i.e., 

primary and lower secondary education form part of the same school level, and generally 

take place in the same school. Legislation on compulsory education stipulates that education 

shall be mandatory for children and adolescents between the ages of six and sixteen.” 

Upper secondary education (framhaldsskóli) “is not compulsory, but anyone who has 

completed compulsory education has the right to enter an upper secondary school.” 

Students, who are usually between 16 and 20 years of age, pursue academic education that 

is primarily organized as a four-year course leading to a matriculation examination. “The 

length of the courses in vocational education varies, lasting from one semester to ten, but 

most prevalent are four-year courses.” 

Higher education (háskólar) is provided by institutions that offer academic programs 

“leading to a degree and which have been accredited by the Ministry of Education, Science 

and Culture” (Government of Iceland, n.d.a). 

Education is the gateway to employment, and in most OECD countries, national 

educational attainment is on the rise (Statistics Iceland, 2005). A similar trend can be seen in 

Iceland. According to Statistics Iceland, over the past 14 years, the number of women who 

have completed tertiary education has increased by about 20 percentage points, with just 

over half of women aged 25-64 having completed tertiary education in 2017, while the 

number of men who have completed tertiary education has increased by less than 10 

percentage points, with almost 35% of men aged 25-64 having completed tertiary education 

in 2017 (Statistics Iceland, 2018b).  

When comparing the educational standards of the past and present, they are very 

different. On average, three out of four residents born in the 1970s in OECD countries have 

completed higher education, compared to only one-half of those born in the 1940s 

(Statistics Iceland, 2005). 
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Figure 6. Number of students passing the university entrance examination and the journeyman’s 
examination during the period 1875-2012 (Sprague, 2016). 

 

Figure 6 shows the number of students passing the university entrance examination and 

passing the journeyman’s examination (sveinspróf in Icelandic) during the period 1875-2012 

(Figure 6) (Sprague, 2016). As this figure shows, the number of people who passed the 

university exam in the past was low. The number of students who passed the university 

entrance examination in 2012 was more than 3,500, while the number in 1945 was less than 

300. Therefore, it is clear that the educational standards in Iceland used to be quite different 

from what they are today. 

2.7 Depressive symptoms 

Depressive symptoms are defined as feelings of hopelessness, depression, and sadness 

accompanied by mood changes and physical symptoms, but not severe enough to be 

diagnosed as clinical depression (Huang et al., 2015). In addition, depressive symptoms are 

associated with several adverse health outcomes, including increased risk of death, 

decreased adherence to treatment, and increased rates of hospitalization (Nadort et al., 

2020). 

Understanding the pathways that lead to the onset, persistence, and recurrence of 

depressive symptoms is an important first step in developing effective prevention strategies 
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(Almeida, 2014). Although the term “depression” is essentially used for the clinical diagnosis 

of depression, many researchers have focused on the predictors, correlates, and 

consequences associated with depressive symptoms that do not meet the criteria for major 

depression (Hybels et al. 2009). 

2.7.1 Risk factors for psychological well-being  

Well-being is an important concept that describes the positive health status of people and 

has received significant attention from various fields of health research, including 

epidemiology, economics, nursing, psychology, philosophy, and sociology (Harsha et al., 

2016). In particular, in gerontology, the concept of well-being is treated as one of the major 

factors for achieving successful aging and healthy old age (Wahl, 2020). The definition of 

well-being encompasses physical, mental, social, and environmental states through the 

interaction of each aspect, and each aspect varies in importance and impact from person to 

person (Kiefer, 2008). 

The definition of psychological well-being is almost the same as the definition of well-

being but is more focused on one's emotions. Thus, a combination of feeling good and 

functioning effectively is a key concept of psychological well-being, and therefore, people 

with high psychological well-being report feelings such as being happy, competent, well-

supported, and satisfied with life (Winefield et al., 2012). It was also suggested by a study 

that psychological well-being is composed of autonomy, self-acceptance, purpose in life, 

environmental mastery, positive relationships, and personal growth (Tamosiunas et al., 

2019). 

Psychological well-being has traditionally been measured by both subjective and 

objective factors (Voukelatou et al, 2020). Perhaps at first glance, subjective well-being is an 

abstract concept, but it can be observed from many different aspects. For example, a study 

by Steptoe et al. describes three aspects of subjective well-being, which are distinguished-

evaluative well-being (or life satisfaction), hedonic well-being (feelings such as happiness, 

sadness, anger, stress, and pain), and eudemonic well-being (sense of purpose and meaning 

in life) (Steptoe et al., 2015).  

Psychological well-being has been suggested to improve health, and some studies argue 

that it may reduce the risk of chronic physical illness and promote longevity (Steptoe et al., 

2015; Tamosiunas et al., 2019). A clear positive association has been found between 
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psychological well-being and short-term and long-term health outcomes, and QoL (Saadeh et 

al., 2020). A study using meta-analysis has also found an association between positive 

psychological well-being and reduced mortality in both healthy and diseased populations 

(Chida & Steptoe, 2008). Furthermore, positive psychological well-being may reduce the risk 

of cardiovascular disease, which is closely associated with depression (Kubzansky Laura D. et 

al., 2018). On the flip side, lack of psychological well-being is considered a risk factor for 

depression (Fava, 2012).  

Various studies have pointed out the risk factors for the psychological well-being of 

older adults. According to the WHO, more than 20% of older adults over 60 years old seem 

to suffer from mental or neurological disorders, and about 7% of all disabilities in people 

over 60 years old stem from mental or neurological disorders. Among them, dementia and 

depression (5%-7%) are the most common mental and neurological disorders in older adults 

worldwide (World Health Organization, 2017a). 

2.7.2 Clinical depression 

The economic cost of mental disorders is thought to be more than 4% of the global GDP, and 

more than 800,000 suicides due to depression, the leading cause of mental disorders, occur 

each year (Izutsu et al., 2015). In a recent meta-analysis focusing on the prevalence of 

depression, the lifetime prevalence of major depression among people aged 50 years and 

older in Western countries was estimated to be 16.5% (Zis et al., 2017). In addition, it was 

reported that among the general older population, 2-4% have a major depressive disorder, 

10-19% have depression, 29% of institutionalized older adults have depressive symptoms, 

50% of older adults in long-term care have depressive symptoms, and 20% have major 

depression (Bjørkløf et al., 2013). 

Depression in old age is a major public health concern because it is the most frequent 

cause of mental distress and significantly reduces the QoL of older adults (Blazer, 2003). 

It also increases the risk of suicide, medical complications, disability, and the burden of 

family care (Andreescu & Reynolds, 2011). According to a recent cohort study, increased 

mortality in older depressed patients seems to be best explained by unhealthy lifestyle 

habits and the prescription of multiple medications (van den Berg et al., 2021). 

Depression not only affects mental health, but also has a significant impact on physical 

health, especially when combined with chronic medical conditions such as hypertension, 
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coronary heart disease, and diabetes (Zhang et al., 2018). A recent meta-analysis found that 

depressed patients have a 30-87% higher risk of developing ischemic heart disease, and 

depression increases the risk of fatal or non-fatal stroke by 29-63% (Almeida et al., 2019). It 

was indicated by a study that although the rate of depression in older adults is generally 

lower than in the younger population, there is an increasing necessity for healthcare 

professionals to recognize the special needs of older adults as society ages (Aziz & Steffens, 

2013). 

Table 1. Classification of geriatric depressive disorders (Aziz & Steffens, 2013). 

Classification of geriatric depressive disorders 

Major depressive disorder Mixed anxiety-depressive disorder 
Dysthymic disorder Bereavement 
Minor depressive disorder Adjustment disorder with depressed mood 
Depression without sadness Mood disorder caused by a general medical condition 
Subsyndromal or subthreshold depression (Vascular) dementia with depressed mood 
Depression-executive dysfunction syndrome Substance- or medication-induced depression 
Bipolar disorder, most recent episode depressed  

 

As Table 1 shows, depression in older adults can appear in a variety of forms, including 

early-onset recurrent illness (i.e., early-onset depression), new-onset depression, mood 

disorders secondary to common medical illnesses, and mood symptoms following substance 

or medication use (Table 1) (Aziz & Steffens, 2013). According to the Diagnostic and 

Statistical Manual of Mental Disorders, Fifth Edition, a diagnosis of major depressive 

disorder requires symptoms such as depressed mood, disrupted sleep cycles, fatigue, and 

difficulty concentrating that last for at least two weeks and cause clinically significant 

distress or impairment of social functioning (Zis et al., 2017).  

A previous study has suggested that factors that increase the risk of depression in later 

life include less access to education, risky lifestyle habits (such as drinking, smoking, lack of 

exercise, and obesity), lack of social support, high financial burden, lack of counselors, 

chronic medical problems, and significant life events (such as death, divorce, and moving) 

(Almeida, 2014). Protective factors, on the other hand, include social support and social 

activities such as volunteering and physical activity, while religion and spirituality have also 

been identified as potentially important for many older adults (Park & Unützer, 2011). 
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In the case of depression in older adults, it is not always properly diagnosed and given 

appropriate treatment. In fact, approximately 10% of older adults who visit primary care 

have clinically significant depression, but only about half are recognized, and only one in five 

older adults with depression is effectively treated in primary care (Park & Unützer, 2011). In 

addition, depressive syndromes can be difficult to clinically separate from frailty in older 

adults (Vaughan et al., 2015). Moreover, although depression has effective and well-

established treatments, which include antidepressant medication and psychotherapy 

(Almeida, 2019), many patients do not receive adequate treatment, and even when they 

recover, they commonly experience relapses and recurrence of symptoms (Almeida, 2014).  

Considering the situation, a number of studies conducted over the past decade has 

suggested that mental health professionals could effectively treat depression in old age 

through effective consultation and collaborative care with primary care providers (Park & 

Unützer, 2011). Therefore, successful treatment of depression in later life requires 

partnerships among researchers, health care providers, and policy makers to address 

adequate funding, proper management of various programs, training of staff on intervention 

techniques, as well as accessibility (Bjørkløf et al., 2013).  

2.7.3 Depressive symptoms among older adults 

The prevalence of depressive symptoms among older adults is one of the major public health 

problems. Globally, depressive symptoms affect between 6% to 10% of older adults in 

primary care settings, and 30% in medical and long-term care settings (World Health 

Organization, 2017b). 

Depressive symptoms are one of the most common risk factors among community-

dwelling older adults (Saeed Mirza et al. 2018). Previous studies have suggested that the 

prevalence of depressive symptoms in community-dwelling older adults is from 8 to 16%, 

which is higher than the prevalence of depression (Wang et al., 2018). Furthermore, it was 

reported that the risk of developing depressive symptoms is three to four times higher 

among older adults living in nursing homes than among those living in the community (Zhao 

et al., 2018). 

Depressive symptoms in old age are most associated with functional disability and poor 

QoL (World Health Organization, 2017b), suggesting that they are more common in older 

adults than in middle-aged people. A Swedish study using data from the Swedish 
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Adoption/Twin Study of Aging, a subset of the population-based Swedish Twin Registry, 

found that depressive symptoms increase with age, and non-health-related negative life 

events influence depressive symptoms, and those depressive symptoms also influence later 

negative life events (Fiske et al., 2003). Various losses experienced by older adults, such as 

loss of family members and employment, can also be a major cause of depressive symptoms 

(Aihara et al., 2011). A study in Japan found that about 30% of community-dwelling older 

adults have depressive symptoms, and depressive symptoms can affect the QoL and sense of 

well-being of older adults (Wada et al., 2011). A systematic review has identified risk factors 

for developing depressive symptoms such as gender, functional limitations, low education, 

lack of social support, loneliness, lack of religious practice, chronic diseases, and personality 

abnormalities (Vanoh et al., 2016). Furthermore, findings from one epidemiological study 

have shown that depressive symptoms at the end of life are very common, highlighting the 

importance of reducing suffering to experience a “good death” (Kozlov et al., 2020). 

2.7.4 Depressive symptoms in Iceland 

In Iceland, several studies have examined the prevalence of depressive 

symptoms/depression among the older population. For example, a study conducted by 

Oddsdóttir found that rural older adults in Iceland are more likely to be depressed than 

those in urban areas (Oddsdóttir, 2010). Furthermore, Flygenring found that depressive 

symptoms are more common among older adults than the younger population in Iceland, 

and that being woman, older, and lonely are major risk factors for depression, while the 

place of residence and education level is not associated with depression (Flygenring, 2016). 
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Figure 7. Depressive symptoms in Europe, with Iceland ranked fourth highest (Statistics Iceland, 
2017). 

 
According to the 2015 European Health Interview Survey, Iceland has the fourth-highest 

number of people with depressive symptoms in Europe, with nearly 9% of Icelanders 

considered to have depressive symptoms, of which more than 4% have severe depression 

(Figure 7) (Statistics Iceland, 2017).  

 

 

Figure 8. Depressive symptoms by gender and age in Iceland (Statistics Iceland, 2017). 

 

Findings of a survey in Iceland revealed that there were gender differences in depressive 

symptoms, with a higher proportion of women reporting depressive symptoms than men, 

and greater gender differences in the 15-24 and 65+ age groups (Figure 8) (Statistics Iceland, 

2017). This figure shows that there is a 5% difference between men (7%) and women (11%) 
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on average in the presence of depressive symptoms. Depressive symptoms are most 

prevalent in the youngest group (15-24 years old) for both women and men, with about 18% 

of women having depressive symptoms compared to about 10% of men. For women, the 

second most depressed group is the oldest group (65 years and older) with about 12% of 

women having depressive symptoms, while for men, the oldest group has the lowest 

percentage of depressive symptoms at less than 5%. The results partly confirm the findings 

of a Flygenring’s study in 2010, which suggested that being a woman and old puts one at a 

higher risk for depression. However, it is interesting to note that for Icelandic men, the 

oldest group in the survey had the lowest depressive symptoms.  

 

 

Figure 9. Antidepressant’s consumption, 2000 and 2015 (OECD, 2017). 

 

According to a survey by the OECD, the consumption of antidepressants has doubled in 

OECD countries between 2000 and 2015 (Figure 9) (OECD, 2017). While this change can be 

seen as an increase in awareness of mental health issues in society, availability of treatments, 

guidelines, and patient awareness (Mars et al., 2017), there is however a significant variation 

in antidepressant consumption across countries. 
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Of these countries, Iceland had the highest consumption of antidepressants per day in 

2015 (129.6/1000 people/day), double the OECD average (60.3/1000 people/day), while 

Latvia (12.3/1000 person-days) had the lowest. Among the Nordic countries, Norway had the 

lowest level of antidepressant consumption at 56.5/1000 person-days, slightly lower than 

the OECD average consumption (Figure 9) (OECD, 2017).   

2.7.5 Depressive symptoms and disability  

The increasing number of older adults is one of the major challenges faced by our current 

healthcare system. Although current evidence shows that life expectancy is increasing and 

people are not only living longer but also that people are experiencing less disability 

compared to the previous world (Christensen et al., 2009), it is still common for older adults 

to have disabilities. About 35% of older adults have disabilities such as reduced activities of 

daily living (ADL) and reduced IADL, making it difficult for them to live independently 

(Kiyoshige et al., 2019). 

In recent years, there is growing evidence that depressive symptoms advance the 

progression from mild cognitive impairment to dementia (Richard et al., 2012) In fact, 

patients with dementia commonly have depressive symptoms, and about 30% of them have 

dementia (Shimada et al., 2014). Furthermore, studies have shown that depressive 

symptoms in later life are also associated with decreased psychomotor speed and executive 

function in both men and women (Goveas et al., 2014). However, it is still unclear whether 

depressive symptoms are a risk factor or a prodrome for the development of dementia in 

older adults (Wiels et al., 2020). 

Depressive symptoms are correlated with a disability, and it is hypothesized that 

depressive symptoms lead to disability by causing health-damaging behaviors and negatively 

impacting physical and psychological systems (Torres et al. 2019). Studies on disability and 

depressive symptoms have been conducted around the world, and numerous studies have 

reported a correlation between disability and depressive symptoms. For example, people 

with depressive symptoms are at a higher risk for negative health outcomes such as 

coronary heart disease, stroke, and all-cause mortality (Li et al., 2019). People with 

depressive symptoms tend to have physical symptoms such as sleep disorders and a loss of 

appetite, which add to the development of negative psychological symptoms (Komiyama et 

al. 2020). 
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Moreover, a study found a significant association between sarcopenia and depressive 

symptoms among community-dwelling older adults in China (Wang et al, 2018). In addition, 

a study from Iceland using comprehensive three-year follow-up data found that older 

women who reported worsening disability were about twice as likely to develop depressive 

symptoms than their counterparts (Chang et al., 2016). Furthermore, a study in Brazil found 

that among people living in poor areas of the country, depressive symptoms were found to 

be significantly associated with disability (Torres et al., 2019).  

Chronic disease is one of the major disabilities of older adults in later life; for example, 

more than 80% of older adults in the United States have at least one chronic disease (Fong, 

2019). The financial, emotional, and physical demands of having a chronic illness can lead to 

depressive symptoms, and as the prevalence of chronic illness in older adults is increasing, 

the various causes of depressive symptoms in society should be better investigated (Jones et 

al., 2016). 

2.7.6 Depressive symptoms and social factors 

With aging comes a variety of life events and changes. For example, retirement, 

bereavement from family and friends, declining physical health, and shrinking social 

networks put older adults at higher risk for social isolation (Bae et al. 2020). Previous studies 

have suggested that social factors such as lack of social contact and poor social relationships 

are associated with an increased risk of depressive symptoms (Bae et al., 2020). While 

loneliness and isolation have been identified as risk factors for older adults with depressive 

symptoms, resilience and social support are considered fundamental protective factors 

(Zhao et al. 2018). 

To receive adequate social support, it is necessary to create a positive social network 

rather than a restricted one. Considering the types of social networks that can be protective 

factors for the health of older adults, having a diverse or friend-centered network is 

associated with higher rates of physical activity and lower depressive symptoms 

(Herbolsheimer et al., 2018). 

Social isolation during the Covid-19 pandemic had a significant impact on the social life 

and mental health of people of all ages, including older adults. A narrative review of the 

impact of social isolation on the mental health of older adults during the pandemic 

concluded that anxiety, depression, poor sleep quality, and physical inactivity were 
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commonly reported by older adults during the periods of isolation (Sepúlveda-Loyola et al., 

2020).  

2.7.7 Depressive symptoms, education and SES  

Education, a major socioeconomic factor, is an important organizer of life and is closely 

related to one's health. Particularly in countries where schooling outcomes have a significant 

impact on life opportunities, educational attainment determines income and shapes 

occupational choices throughout life (Etile, 2014). Education is beneficial not only for those 

with high SES but also for those with low SES, as it enables them to escape from 

socioeconomic hardships (Cermakova et al., 2020).  

Past studies have suggested that education is correlated with depressive symptoms and 

that the relationship with depressive symptoms is bidirectional (Chlapecka et al., 2020). 

Higher levels of education are associated with better mental health (McFarland & Wagner, 

2015), and it has been suggested that people with higher education have fewer depressive 

symptoms than those with the least education (Recksiedler & Stawski, 2019). A Swedish 

study that examined an association between depressive symptoms and education level 

among hospitalized older adults found that higher education level was associated with 

improvement in depressive symptoms while those with low education levels are at a higher 

risk of developing depression (Sjölund et al., 2021). A comparative study conducted in three 

Scandinavian cities (Denmark, Finland, and Sweden) which examined the prevalence and 

correlates of depressive symptoms among 75-year-olds found that a high level of education 

is one of the key factors that seemed to afford “protection” against depressiveness 

(Heikkinen et al., 1995). Furthermore, a Norwegian study that examined lifestyle predictors 

of successful aging, which consist of the absence of depressive symptoms as a definition, 

using data from a population-based health survey, found that higher levels of education 

were associated with a higher probability of successful aging (Bosnes et al., 2019). A study 

that explored predictors and prevalence of successful aging among older Malaysians also 

found that successful aging is more likely to occur among people with higher education 

levels (Hamid et al., 2012). 

The reason behind these findings could be explained in a way that people with higher 

education have better qualities such as the ability to seek meaning in life, a sense of mastery, 

and the ability to cope well with stressful events, which may protect them from having 
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depressive symptoms (Chlapecka et al. 2020). Conversely, low education has negative 

consequences in life, such as lower SES, less adequate coping skills to reduce stressors, and 

an unhealthy lifestyle, which increases the risk of getting depressive symptoms (Chlapecka et 

al., 2020). 

On the other hand, a study examining the trajectory of depression and whether SES 

predicts trajectories in older Swedish adults found that higher levels of education and lower 

subjective social status predicted higher levels of depressive symptoms in the years before 

and after old age retirement (Nyberg et al. 2019). This study only included older adults 

before and after retirement, and although the age range in the sample is limited, it is one of 

the few studies to explore the impact of retirement on depressive symptoms as it relates to 

education.    

Currently, the association between socioeconomic factors and depressive symptoms is 

gaining attention in both medical and social epidemiology fields (Fukuhara et al., 2021) and 

there is a growing number of studies worldwide on exploring this association. One 

longitudinal study found that a worsening socioeconomic environment increases the chance 

of developing depressive symptoms (von dem Knesebeck et al., 2011). Furthermore, 

educational qualifications and household income are critical predictors of depressive 

symptoms, while the influence of SES factors has been suggested to be as strong as, or even 

stronger than, the influence of major medical conditions, partnership, and gender (Schlax et 

al., 2019). A study in China found a significant association between depressive symptoms 

and SES, and the association remained robust even after adjusting for other risk factors (Lei 

et al, 2014). A German study concluded that low objective SES and low subjective social 

status were significantly associated with depressive symptoms, and the association was 

found in both men and women (Hoebel et al., 2017).  

Among all SES factors, income seems to be one of the most directly related factors to 

health; Kate et al. suggested two potential effects of income on health: the first is that 

income directly affects health because it can provide material conditions and resources to 

secure basic living needs. The second is that income influences mental health because it 

shapes one's evaluation of one's social status and can affect emotional factors such as 

satisfaction and depression (Kate et al., 2017). 
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In summary, people with lower education are experiencing stress, anxiety, and 

depressive symptoms due to lower-income, job instability, lower stress management skills, 

and greater vulnerability to negative emotions (Gallo & Matthews, 2003).  

2.7.8 Depressive symptoms and physical activity 

Physical activity is defined as the spontaneous movements of the body produced by skeletal 

muscles, which promote an increase in the body's energy expenditure; climbing stairs and 

shopping outside are some of the physical activities in daily life (Lok et al., 2017). The 

benefits of increased physical activity for all generations, including older adults, are 

universally recognized (Hui & Rubenstein, 2006).  

Research on physical activity and aging, which explores the relationship between 

physical activity and health, has been growing rapidly in recent decades, especially in the 

categories of geriatrics and gerontology or sports science (Müller et al., 2016). In the realm 

of academic research, the physical activity of older adults is commonly assessed subjectively 

by questionnaires or objectively by counting steps using body-worn sensors (Taraldsen et al., 

2012). 

Due to the expected increase in chronic diseases associated with the aging of the 

population and the resulting burden on the healthcare system, there is a strong need to 

promote habitual physical activity as primary prevention (King, 2010). Regular physical 

activity is proven to be beneficial to the physical and mental health of older adults because it 

reduces the risk of cardiovascular disease, thromboembolism, hypertension, type 2 diabetes, 

osteoporosis, obesity, colorectal cancer, breast cancer, anxiety, and depression (Nelson et al. 

2007). On the other hand, physical inactivity is the fourth leading risk factor for mortality, 

and in particular, cardiovascular disease, diabetes, and cancer are strongly linked to physical 

inactivity (Waller et al., 2018). Therefore, it is well known that for frail community-dwelling 

older adults, physical activity is an effective intervention, and it can also increase 

neurotransmitters such as serotonin, dopamine, and norepinephrine in the brain (Abizanda 

et al., 2015). 

When looking at the association between depressive symptoms and physical activity, the 

Physical Activity Guidelines Advisory Committee Report 2008 claimed that physical activity is 

significantly associated with a reduced risk of having depressive symptoms by about 30-45% 

in previous cross-sectional studies and 15-25% in previous prospective studies (Jung et al., 
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2018). In one study, being physically active and going out of home was negatively associated 

with the presence of depressive symptoms (Herbolsheimer et al., 2018). Conversely, 

decreased physical activity may become a risk factor for getting depressive symptoms which 

may occur due to lack of physical ability and low motivation (Ku et al., 2012). On the other 

hand, a study of Finnish older adults found evidence of the reverse relationship, meaning 

that depressive symptoms increase the risk of physical inactivity (Rosqvist et al., 2009). 

According to a study from Iceland investigating an association between midlife physical 

activity and depressive symptoms in late-life using the data from the AGES-Reykjavik Study 

which the current study also uses, there was a significant association between regular 

physical activity in midlife and reduced depressive symptoms in later life (Chang et al., 2016). 

The study demonstrated that physical activity could have a positive effect on mental health 

for older people in Iceland. Iceland is the northernmost island nation in Europe, and since it 

is cold in winter with short daylight hours, it is not an environment where physical activity is 

easy to do for older adults in Iceland. Therefore, for older Icelandic people, how to actively 

engage in physical activity during winter may be an issue that needs further exploration. 

2.7.9 Depressive symptoms and gender difference 

Considering the association between depressive symptoms and gender, previous studies 

have suggested gender differences: the prevalence of depressive symptoms is higher in 

women than in men among older adults (Zunzunegui et al., 2007; Back & Lee, 2011). Part of 

the reason might be that men tend to report less of their mental health problems to medical 

institutions compared to women due to the traditional male gender role in society which 

discourages them to express their psychological pain (Cochran & Rabinowitz, 1999). 

Moreover, it was also suggested by another study that women are more expressive and 

react more strongly to negative events and situations (Acciai & Hardy, 2017).    

According to a study on depressive symptoms among people with chronic physical 

condition, women had a higher prevalence of depressive symptoms than men when below 

age 75, but there was no gender difference beyond 75 years (Nan et al., 2012). In addition, 

Glaesmer et al.’s study on gender-specific prevalence for depressive symptoms found that 

depressive symptoms were significantly associated with increasing age, an increasing 

number of medical conditions, lower household income, and lower social support for both 

genders while the number of medical conditions and lacking social support were significantly 
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associated with depressive symptoms for women (Glaesmer et al., 2011). Further, it was also 

suggested that the protective effects of education against depressive symptoms are greater 

for women (Cermakova et al., 2020). The reason for this might be because women are more 

likely to have fewer socioeconomic resources including authority, earnings, and power, and 

therefore, women’s well-being may be improved greatly by education than men (Ross & 

Mirowsky, 2006). 
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3 Methods  

3.1 The aim of the study  

This is a cross-sectional study aimed to explore the association between education and 

depressive symptoms among community-dwelling older adults aged 65 years and older in 

Iceland by using data from the AGES-RS which is a population-based longitudinal study.  

3.2 Study design 

This study has a cross-sectional design and uses data from the AGES-RS cohort,  a 

longitudinal, population-based study in Iceland.  

3.3 Study participants  

The sample for the Reykjavik Study comprised of Icelandic men and women who were living 

in Reykjavik, the capital city of Iceland, and born in the years 1907-1935 (n = 18,842) (Chang 

et al., 2016). Surviving members (n = 11,308) of the Reykjavik Study cohort were invited 

again in 2002 to be participants of the AGES-RS. The AGES-RS examination for each 

participant was implemented in three clinic visits and it took four to six weeks to complete 

(Harris et al., 2007).  

In the current study, 3,989 participants (men = 1,743, women = 2,246) were available for 

the analysis as a result of selection. 

4.2.1 AGES-Reykjavik 

AGES-RS derives from the Reykjavik Study which was conducted by the Icelandic Heart 

Association in 1976 to examine cardiovascular disease in Iceland (Harris et al., 2007). The 

Reykjavik study was one of the largest and longest-lasting epidemiological study available 

involving a representative unselected population, and the quality of the data collected in this 

study has been widely recognized and has led to over 300 publications (Gudmundsson, 

2004).  

The AGES-RS was designed in 2002 to explore risk factors which include genetic 

susceptibility and interaction of gene or environment, respecting disease and disability in old 

age (Harris et al., 2007). To analyze patterns of risk factors and assess if those patterns 
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remained or changed with age, midlife data from the Reykjavik Study and old-age data from 

AGES-RS were combined (Harris et al., 2007). The sample for the Reykjavik Study included 

Icelandic men and women who were living in Reykjavik, the capital city of Iceland, and born 

in the years 1907-1935 (n = 18,842). 

To mention the unique characteristics of Iceland that contributed to the AGES-RS study, 

the Icelandic population was comparatively genetically homogeneous and that mitigated the 

complication of population stratification (Harris et al., 2007). Considering the Icelandic 

environment, Iceland has much less air and water pollution, and Icelandic drinking water 

was thought to be free of contamination (Gunnarsdottir et al., 2016) compared to other 

countries and those environmental factors may have had a positive impact on the 

population's health since air pollution, for example, is linked to respiratory diseases, lung 

cancer and cardiovascular diseases (OECD, 2017).  

 

3.4 Analytical sample  

Out of a total population of 5,764, older adults who were diagnosed with clinical depression 

by a doctor in the past or present (n = 226), and people who had been diagnosed with 

dementia by the AGES consensus panel (n = 381) were excluded because they were more 

likely to have depressive symptoms in their current lives (Motl & McAuley, 2010; Chang et 

al., 2013). Among the 5,157 remaining participants, those older adults with missing 

educational data (n = 358), missing GDS score (n = 231), and incomplete covariates data (n = 

579) were excluded. In the final sample for the current study, 3,989 participants (men = 

1,743, women = 2,246) were available for the analysis (Figure 10). 
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                                           Figure 10. Flow-chart of the analytical sample. 
 

3.5 Approval of the study 

AGES-RS was approved by the National Bioethics Committee in Iceland that acts as the 

institutional review board for the Icelandic Heart Association (approval number 00-063-V18 

and VSN-00-063) and by the National Institute on Aging Intramural Institutional Review 

Board. A multistage consent was also obtained for AGES-Reykjavik to cover participation, use 

of specimens and DNA, and access to administrative records. All requests to merge AGES-

Reykjavik data with administrative, genealogic, hospital or nationally maintained databases 

were reviewed by the Icelandic Data Protection Authority. The release of data for analysis 

was governed by rules created by these bodies to protect the privacy of Icelandic 

participants (Harris et al., 2007). 

3.6 Measures 

3.6.1 Education - independent variable 

Education was classified into four levels: (i) primary education, (ii) secondary, (iii) college 

education, and (IV) university education, and participants were asked to choose one of them 

(Chang et al., 2019). For this study, education was categorized into two groups: a group with 

primary education and a group with higher education (secondary, college, and university). 

The reason for dividing the four education levels into two main groups was to clarify the 

characteristics of each group as compulsory education versus higher education, as education 

is compulsory in Iceland between the ages of 6 and 16. In the statistical analysis, education 



62 

level was dichotomized into 0 = primary education, and 1 = higher education (secondary, 

college, and university). 

3.6.2 Depressive symptoms - dependent variable 

In the AGES-RS examination, depressive symptoms were assessed by using the 15-item 

Geriatric Depression Scale (GDS) (Yesavage et al., 1982). The 30-item Geriatric Depression 

Scale was developed by J.A. Yesavage and colleagues in 1982 and then a short-form version 

of the GDS was created in 1986 (Marc et al., 2008). The GDS contains the measurement of 

emotional and behavioral symptoms of depression and is composed to exclude general 

symptoms that can be confused with dementia or somatic disease (Erazo et al., 2020). The 

GDS consisted of 15 questions (Table 2) and has been used broadly among the older 

population (Wancata et al., 2006). The scale is not a tool to diagnose depression, but it can 

recognize the possible presence of depression (Erazo et al., 2020). In this study, those who 

scored 6 or higher in GDS were identified as having a high level of depressive symptoms 

(HDEPS) (Sheikh & Yesavage, 1986). 

Major depressive disorder was assessed by the Mini-International Neuropsychiatric 

Interview (MINI) (Sheehan et al., 1998) in the AGES-RS examination, and the diagnosis was 

measured based on the Diagnostic and Statistical Manual of Mental Disorder, Fourth Edition 

(DSM-IV) which serves as international guidelines for classifying mental health disorders and 

defining diagnostic criteria (American Psychiatric Association, 1994). 

 

Table 2. Questions of 15-Item Geriatric Depression Scale (Yesavage et al., 1982). 

Questions of 15-Item Geriatric Depression Scale 

Q1. Are you basically satisfied with your life? 

Q2. Have you dropped many of your activities and interests? 

Q3. Do you feel that your life is empty? 

Q4. Do you often get bored? 

Q5. Are you in good spirits most of the time? 

Q6. Are you afraid that something bad is going to happen to you? 

Q7. Do you feel happy most of the time? 

Q8. Do you often feel helpless? 

Q9. Do you prefer to stay at home, rather than go out and do new things? 
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Q10. Do you feel you have more problems with memory than most? 

Q11. Do you think it is wonderful to be alive? 

Q12. Do you feel pretty worthless the way you are now? 

Q13. Do you feel full of energy? 

Q14. Do you feel that your situation is hopeless? 

Q15. Do you think that most people are better off than you are? 
 

3.7 Covariates  

3.7.1 Sociodemographic variables  

Sociodemographic variables including gender and age that may influence the association 

between GDS and education were controlled for in the analysis.  

Gender was dichotomized in the analysis into 1 = man, 2 = woman. Men were 1,743 

(43.6%) and women were 2,246 (56.3%). About 20 years ago, the Institute of Medicine (now 

the Academies of Science) in the United States recognized the importance of sex (biology) in 

determining health status, as well as the interaction of gender (socio-cultural behaviors and 

attitudes) with sex to influence health and disease processes across the lifespan (Nielsen et 

al., 2021).  

Under the Act on the Affairs of the Elderly, No. 125/1999 in the Icelandic law, persons 

who are 67 or older are regarded as older adults (Act on the Affairs of the Elderly, No. 

125/1999). In the current study, the term “older adults” is used to refer to those who are 

aged 65 and older since the older adult is defined internationally as 65 years old and over 

(OECD, 2022). In the analytical sample, the youngest age was 66, the median age was 76, the 

mean age was 80, and the oldest age was 96. Aging is closely related to the accumulation of 

changes in a person's physiology over time (Jura & Kozak, 2016) and age-related changes can 

affect the mental health of older adults (Wu et al., 2012). 

3.7.2 Health status related variables 

Health status related variables including BMI, physical activity, chronic diseases, and smoking 

status that may influence the association between GDS and education were controlled for in 

the analysis.  
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BMI was calculated by measuring the participant's height and weight in the current 

study. The lowest BMI was 13.6, the median BMI was 26.9, the mean BMI was 27.2, and the 

highest BMI was 49.7 in the analytical sample. BMI is a simple index that measures the ratio 

of weight to height and is often used to classify overweight and obesity in adults, and it is 

calculated as weight in kilograms divided by the square of height in meters (kg/m2) (World 

Health Organization, 2021c). For adults, the WHO classifies a BMI of 25 or higher as 

overweight and 30 or higher as obese (World Health Organization, 2021c). 

Physical activity was measured by a frequency of moderate or vigorous physical 

activities in the past 12 months in the current study. Participants were asked to choose their 

answers from one of them: never, rarely, occasionally, moderate, and high. The lowest 

physical activity was 1, the median was 3, the mean was 2.8, and the highest was 5 in the 

analytical sample. WHO defines physical activity as any bodily movement produced by 

skeletal muscles that requires energy expenditure (World Health Organization, 2020b). 

Regular physical activity has been proven to help in the prevention and management of non-

communicable diseases including heart disease, stroke, diabetes, and some cancers (World 

Health Organization, 2020b). It can also help prevent high blood pressure, maintain a healthy 

weight, and improve mental health, QoL, and well-being (World Health Organization, 2020b). 

Diabetes was defined based on the self-reported doctor’s diagnosis, current medication 

use, or fasting glucose level ≥7.0 mmol/L in the current study. Diabetes is a chronic disease 

that develops when the pancreas does not secrete enough insulin, or when the body is 

unable to effectively use the insulin it produces, and it can damage the heart, blood vessels, 

eyes, kidneys, and nerves (World Health Organization, 2021a). It is estimated that 1 in 5 

people aged 65-99 years have diabetes worldwide (136 million people) (Sinclair et al., 2020) 

Hypertension was defined based on either self-reported from the questionnaire, 

physiological measurements (systolic blood pressure, diastolic blood pressure), or 

hypertension medication use in the current study. Hypertension is a serious medical 

condition in which the blood pressure is too high, significantly increasing the risk of heart, 

brain, and kidney diseases (World Health Organization, 2021b), and the incidence of 

hypertension is greatest among older adults (Buford, 2016). It is estimated that 1.28 billion 

adults worldwide between the ages of 30 and 79 have hypertension (World Health 

Organization, 2021b). 
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Smoking status was categorized as follows: 0 = never smoked; 1 = smoked regularly and 

smoked at least 100 cigarettes or 20 cigars in their lifetime; 2 = current smoker in the current 

study. According to the WHO, smoking prevalence is one of the biggest public health threats 

facing the world, killing more than 8 million people a year worldwide (World Health 

Organization, 2021d). Smoking is an important risk factor for many diseases, including cancer, 

cardiovascular diseases, and respiratory diseases (Nicita-Mauro et al., 2008). 

3.8 Statistical analysis 

Descriptive statistics were used to summarize and describe the characteristics of the study 

population. Chi-square test for categorical variables and analysis of variance for continuous 

variables were used to compare the characteristics of the participants according to the 

education level. The characteristics of four education levels (primary, secondary, college, and 

university education) and a group of two education levels (primary and higher education) 

were examined.  

Logistic regression analysis was used to examine the hypothesis that compared with 

older adults with primary education, those with higher education are less likely to have high 

depressive symptoms in later life. Logistic regression model 1 was adjusted for age and 

gender. Model 2 was adjusted for BMI and physical activity. Model 3 was adjusted for 

additional covariates including hypertension and diabetes. Finally, model 4 was additionally 

adjusted for smoking status. Statistical analyses were performed by testing for the 

significance of R (p < .05).  
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4 Results 

4.1 Characteristics of participants by education level 

Characteristics of four education levels among the study population are presented in Table 3. 

The secondary education level was the largest group (n = 1,980) while the university 

education level was the smallest group (n = 484). The percentage of women was highest in 

the primary education group (71.2%) and the lowest in the university education group 

(29.1%, p < .001). Physical activity level was positively correlated with education level (2.5 vs. 

2.8 vs. 3.1 vs. 3.3, p < .001) (Table 3). 

 

Table 3. Characteristics of the participants by four education levels (primary, secondary, college, and 
university education). 

 

Table 4 presents the characteristics of participants according to the two levels of 

education (primary and higher education), with the primary education group having more 

Total (n = 3,989) Primary 

(n = 895) 

Secondary 

(n = 1,980) 

College 

(n = 630) 

University 

(n = 484) 

p-value p-value* 

Age, mean (SD), y 77.4 (5.5) 75.7 (5.1) 76.4 (5.5) 75.7 (5.4) < .001  

Age group, n (%) 
65-69 
70-74 
75-79 
80-84 
≥85 

 
63 (7.0) 

217 (24.2) 
277 (31.0) 
248 (28.0) 
  90 (10.0) 

 
225 (11.4) 

      672 (34.0) 
597 (30.2) 

      387 (20.0) 
        99 (5.0) 

 
  64 (10.2) 
200 (31.7) 
173 (27.5) 
142 (22.5) 

51 (8.1) 

 
 61 (12.6) 
168 (34.7) 
131 (27.1) 
  89 (18.4) 

35 (7.2) 

 
 

 

Women, n (%) 637 (71.2) 1,062 (53.6) 406 (64.4) 141 (29.1) < .001 < .001 

BMI, mean (SD) 27.4 (4.7) 27.3 (4.4) 26.7(4.4) 26.9 (4.0)    .102 < .01 

Physical Activity, mean (SD) 2.5 (1.3) 2.8 (1.3) 3.1 (1.2) 3.3 (1.1) < .001 < .001 

Coronary diseases  

Diabetes, n (%) 101 (11.3) 237 (12.0)     70 (11.1) 70 (14.5)    .465    .536 

Hypertension, n (%) 757 (84.6) 1607 (81.2) 498 (79.0) 362 (74.8) < .05    .111 

Never smoked, n (%) 386 (43.1)   803 (40.6)   311 (49.4) 188 (38.8)     .391 < .05 

    

     Note: *Age adjusted. 
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women than those with higher education (71.2% vs. 52%, p < .001). Physical activity level 

was higher in the higher education group than the primary education group (2.5 vs. 2.9, p 

< .001) (Table 4).  

 

Table 4. Characteritics of participants according to binary education level (primary and higher 
education). 

 

In summary, both tables showed that gender, age, and physical activity were highly 

associated with education (p < .001). Since physical activity is thought to increase one's 

psychological well-being by reducing depressive symptoms, anxiety, and pain and increasing 

endorphin level (Chang et al., 2016), this implies that those with higher education have a 

lower chance of developing depressive symptoms.  

4.1.1 Association between HDEPS and education level 

Table 5 presents the likelihood of having HDEPS in late life according to education level 

(primary and higher education). The proportion of the people with HDEPS was 8% (n = 68) in 

the primary education group (n = 895), and 4% (n = 132) in the higher education group (n = 

3,094) (Table 5). The higher education group had a lower percentage of HDEPS compared 

with primary education.   

 

Total (n = 3,989) Primary 

(n = 895) 

Higher 

(n = 3,094) 

p-value p-value* 

Women, n (%) 637 (71.2) 1,609 (52.0) < .001 < .001 

Age, mean (SD), y 77.4 (5.5) 75.8 (5.3) < .001 
 

BMI, mean (SD) 27.4 (4.7) 27.1 (4.3)    .102 < .01 

Physical Activity, mean (SD)  2.5 (1.3) 2.9 (1.2) < .001 < .001 

Coronary diseases 
 

Diabetes, n (%) 101 (11.3) 377 (12.2)    .465    .536 

Hypertension, n (%) 757 (84.6) 2,467 (79.7) < .05    .111 

Never smoked, n (%) 386 (43.1) 1,302 (42.1)    .391 < .05 
    

     Note: *Age adjusted. 
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         Table 5. Likelihood of having HDEPS in late life according to education level. 
 

Education level (n = 3,989) 
  

Primary Higher   
  

(n = 895) 

HDEPS = 68, 8%  

(n = 3,094) 

HDEPS = 132, 4% 

 

  
 Odds Ratio (95% CI: low, high) p-value 

Six or more late-life 
depressive symptoms 

Model 1 Reference* 0.01 (0.002, 0.02)       < .001 

Model 2 Reference* 0.1 (0.02, 0.22)           < .05 

Model 3  Reference* 0.1 (0.02, 0.23)  < .05 

Model 4 Reference* 0.04 (0.01, 0.15) < .05 

*Model 1 = adjusted for age and gender 

*Model 2 = Model 1 + BMI + Physical Activity  

*Model 3 = Model 2 + Diabetes + Hypertension  

*Model 4 = Model 3 + Never smoked  
 

According to the odds ratio and confidence interval in Table 5, those with higher 

education were 99% less likely to have HDEPS (odds ratio [OR] = 0.01, 95% confidence 

interval [CI] 0.002–0.02) compared with those who have primary education when adjusted 

for age and gender (Table 5). In model 2, additionally adjusted for BMI and physical activity, 

people with higher education were 90% less likely to have HDEPS (OR = 0.1, 95% CI: 0.02–

0.22) compared with people with primary education. Moreover, when the model was 

further adjusted for diabetes and hypertension, people with higher education were 90% less 

likely to have HDEPS (OR = 0.1, 95% CI: 0.02–0.23) compared with people with primary 

education. Finally, when the model was adjusted for smoking status, people with higher 

education were 96% less likely to have HDEPS (OR = 0.04, 95% CI: 0.01–0.15) compared with 

people with primary education. In summary, all the models indicated that people with higher 

education are much less likely to have HDEPS.   

4.1.2 HDEPS prevalence by education level 

The GDS scores at the four education levels (primary, secondary, college, and university) are 

shown in Figure 11 to compare the difference in the GDS score by education level. When we 

compare the GDS score by four education levels, the average score of the people with 

primary education was 2.5, the average score for people with secondary education was 2.1, 
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the average score for people with a college education was 2.02, and finally, the average 

score for people with university education was 1.74 (p < .001) (Figure 11). Overall, the 

average GDS score decreased when the education level increases. The biggest difference in 

average GDS score was found between primary education and university education (0.76). It 

can be interpreted that those with higher education are less likely to have depressive 

symptoms compared to those with less education.    
 

 

Figure 11. GDS score by four education levels (primary, secondary, college, and university education) 

 

When comparing the average GDS score between the primary and higher education 

groups, the primary education group had much higher scores than the higher education 

group (mean 2.50, SD 2.07 vs mean 2.03, SD 1.74, p < .001) (Figure 12).   
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Figure 12. Mean GDS score by two education levels (primary and higher education). 

 

4.1.3 Comparison of answers to the GDS questions by education level 

Table 6 shows the comparison of answers to each GDS question by education level (primary 

and higher education). The answers to Q10 (memory problems), Q12 (worthlessness), and 

Q15 (helplessness) were different significantly (p < .05) by education level. The answers to 

Q3 (emptiness), Q5 (vitality), Q9 (prefer to stay home), and Q14 (hopelessness) were highly 

and significantly different (p < .001).  

The primary education group answered more positively (8%) to a negatively-worded 

question - Q3 (Do you feel that your life is empty?) than the higher education group, which 

suggests that people with primary education may possess lower psychological well-being 

compared with those with higher education. On the other hand, those with higher education 

answered 1.9% more “yes” to Q5 (Are you in good spirits most of the time?), and 12.5% 

more “yes” to Q9 (Do you prefer to stay at home, rather than go out and do new things?).  

The results seem to signify that people with higher education tend to be more social, 

interested to do new things and doing more outside activities compared to those with 

primary education only. In Q10 (Do you feel you have more problems with memory than 

most?), those with primary education had a 4.3% higher rate of “yes” than those with higher 

education which also imply that people with higher education have a better memory 

function in later life than people with primary education. The association between cognitive 

function and depressive symptoms is well known that having high depressive symptoms is 

one of the risk factors for cognitive decline (Savva et al., 2009). In Q12 (Do you feel pretty 
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worthless the way you are now?), the primary education group had a 2.5% higher rate of 

“yes” than the higher education group which suggests that people with primary education 

also have slightly less self-esteem. In Q14 (Do you feel that your situation is hopeless?), and 

Q15 (Do you think that most people are better off than you are?), the primary education 

group had a 1.6% and 1.1% higher rate of “yes” than higher education group indicating that 

people with higher education have slightly better psychological well-being compared to 

those with primary education. 
 

Table 5. Association between GDS questions and education level. 

 
GDS questions that showed significant association 

 
p-value 

Primary 
education 

% Yes 

Higher  
education 

% Yes 
Q3. Do you feel that your life is empty? < .001 16% 8% 

Q5. Are you in good spirits most of the time? < .05 95.1% 97% 

Q9. Do you prefer to stay at home, rather than go out and do new things? < .001 67.5% 55% 

Q10. Do you feel you have more problems with memory than most? < .005 17.3% 13% 

Q12. Do you feel pretty worthless the way you are now? < .05 10% 7.5% 

Q14. Do you feel that your situation is hopeless? < .001 2.6% 1% 

Q15. Do you think that most people are better off than you are? < .005 2.1% 1% 

% Yes = Percentage of participants who answered “yes” to the question. 

 

4.1.4 GDS score in age groups   

When we compared the GDS score by five age groups (65-69, 70-74, 75-79, 80-84, ≥85), the 

average GDS score increased with age (p < .001): 1.81 for age group of 65 to 69 years old (n = 

807), 1.83 for age group of 70 to 75 years old (n = 1,757), 2.21 for age group of 75 to 80 

years old (n = 1,511), 2.51 for age group of 80 and 85 years old (n = 1,221), and 2.55 for age 

group of ≥85 years old (n = 469) (Figure 13).  

A previous study suggested that the progression of higher ADL decline is related to 

severe depressive symptoms among older adults (Kondo et al., 2008). The current findings 

indicate that depressive symptoms tend to intensify with age which could be linked to a 

decline in physical function as people get older.  
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Figure 13. GDS score by age group (65-69, 70-74, 75-79, 80-84, ≥85). 
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5 Discussion 

5.1 Summary of the findings 

The purpose of the current study was to examine the association between education and 

depressive symptoms among community-dwelling older adults in Iceland based on the 

hypothesis that education may be associated with depressive symptoms in later life. The 

study population is a representative sample of community-dwelling older adults in Iceland 

who are 65 years old and older. The current study further explored the association between 

education and health-related behaviors among the community-dwelling older adults. The 

study found a significant association between education and depressive symptoms among 

community-dwelling older adults in Iceland. The association was stable after excluding those 

with past or present clinical depression and dementia as diagnosed by a physician.  

Further, when investigating the likelihood of having HDEPS according to education level, 

those with higher education were less likely to have HDEPS compared to those with primary 

education. This association remained strong after adjusting for BMI, physical activity, chronic 

diseases, and smoking status. In addition, the rate of HDEPS by four education levels 

revealed that the participants with more education scored lower in the GDS. People with 

primary education scored highest followed by people with secondary education and people 

with a college education, and people with university education scored lowest in the GDS. 

These results showed that the level of education can be an important indicator of depressive 

symptoms occurring among community-dwelling older adults. 

When investigating the characteristics of the participants by education level, the result 

showed that gender, age, and physical activity were significantly associated with education. 

Hypertension was also significantly associated with education level, but the association 

disappeared after age adjustment. On the other hand, there was no significant association 

between education and BMI, diabetes, and smoking status. In addition, when we compared 

the GDS score by age group (65-69, 70-74, 75-79, 80-84, ≥85), the higher age group had 

increased GDS scores.  

For physical activity, those with higher education had a higher physical activity level than 

those with primary education. This result supports the hypothesis that those with higher 
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education are more likely to incorporate physical activities than those with primary 

education. Previously it is suggested that regular physical activity is beneficial to the physical 

and mental health of older adults because it reduces the risk of cardiovascular disease, 

thromboembolism, hypertension, type 2 diabetes, osteoporosis, obesity, colorectal cancer, 

breast cancer, anxiety, and depression (Nelson et al. 2007). Hence, our results indicate that 

those with higher education with regular physical activity are more likely to have better 

psychological well-being in late life. These findings from this study add to the current 

knowledge that the effect of education level remains significant in psychological well-being 

in later life. 

5.2 Association between education and depressive symptoms 

Education is an important socio-economic factor that has a profound effect on people's 

health, and those with better education are more likely to be healthier due to a healthier 

lifestyle (OECD, 2017). A previous study reported a bidirectional association between 

education and depressive symptoms (Chlapecka et al, 2020). It is suggested that those with 

low education levels are at a higher risk of developing depression than those with higher 

education (Sjölund et al., 2021). Further, a Norwegian study found that higher education was 

associated with a higher probability of successful aging (Bosnes et al., 2019). The current 

study found a significant association between education and depressive symptoms which is 

in line with previous studies. The health professionals and policymakers should therefore 

reaffirm the importance of education, emphasizing the correlation between education and 

health to the public, and work to improve the educational standards of society as a whole. 

Depressive symptoms are one of the most common risk factors among community-

dwelling older adults (Saeed Mirza et al. 2018), and the prevalence of HDEPS in community-

dwelling older adults is from 8 to 16%, which is higher than the prevalence of clinical 

depression (Wang et al., 2018). In Iceland, the prevalence of depressive symptoms and the 

high use of antidepressants are significant health problems (Statistics Iceland, 2017; OECD, 

2017). To address this situation, there is an urgent need for more research to find better 

preventive measures to promote people’s psychological well-being.  

The current study provides simple and critical information which could help to identify 

older adults at risk of having depressive symptoms in Iceland. According to our findings, 

education level can be treated as an indicator of the mental health of older adults in the 
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screening process in primary care, as person-centered assessment and care are becoming 

more important in all the healthcare services for older adults in general.  

5.3 Depressive symptoms increase with age 

According to the WHO, depressive symptoms in old age are most associated with functional 

disability and poor QoL (World Health Organization, 2017b), suggesting that they are more 

common in older adults than in middle-aged people. The results of the current study showed 

that depressive symptoms increase with age as it is more prevalent among the oldest 

individuals included in the sample. A Swedish study reported similar findings (Fiske et al., 

2003), and an Icelandic study also reported that depressive symptoms were more prevalent 

in older adults than in younger adults (Flygenring, 2016).  

In this context, there is an urgent need to conduct further research on the prevention of 

depressive symptoms and how to promote the health of older adults. In particular, health 

care providers should pay additional attention to the oldest old who have the highest risk for 

depressive symptoms. 

5.4 Comparison of characteristics of education levels  

The average GDS scores decreased when the education level increased according to the four 

education levels (primary, secondary, college, and university). The prevalence of HDEPS was 

4% lower among the higher education group compared with the primary education group.  

Characteristics of participants by education level showed that age, gender, and physical 

activity were highly associated with education level even after age adjustment. The current 

study revealed that more women have lower education than men in Iceland. This is in 

agreement with previous research that suggested that women tend to have fewer 

socioeconomic resources such as authority, income, and power than men, and thus having 

more education may significantly improve women's well-being (Ross & Mirowsky, 2006). The 

association found between age and education level in the current study also suggests that, in 

the current sample, the younger the age, the higher the percentage with higher education. 

This trend is also evident in previous research among OECD countries, where three out of 

four residents born in the 1970s have completed higher education, while only one-half of 

those born in the 1940s have completed it (Statistics Iceland, 2005).  
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The association between physical activity and education level indicates that those with 

higher education are more likely to engage in physical activity. This aligns with a previous 

report which suggested that older adults with higher education had the better physical 

ability as well as better personal control and self-efficacy than those with lower education 

(Shaw & Spokane, 2008). For instance, a Swedish study of older adults found a strong 

association between physical activity and obesity, and the result showed that the proportion 

of obesity was lower among those with high education level compared with those with 

medium and low education level (Asp et al., 2017). An Icelandic study using the data from 

the AGES-RS found that there was a significant association between regular physical activity 

in midlife and reduced depressive symptoms in later life (Chang et al., 2016). Being physically 

active and going outside the home was also positively associated with the absence of 

depressive symptoms (Herbolsheimer et al.,2018).   

The Reykjavik study by the Icelandic Heart Association found that a lack of university 

education was associated with an increased risk of obesity, with more than twice the 

proportion of obese women in the group with an elementary school education compared to 

the group with a university education (Magnusson et al., 2014). However, the present study 

found no association between BMI and education level, which is different from the previous 

study‘s findings.  

Although an association between education level and hypertension was reported 

(Grotto et al., 2008), the association between hypertension and education level disappeared 

after age adjustment in the current study. Moreover, the current study found no association 

of education with diabetes and smoking although previous studies reported an association 

between higher education and lower prevalence of chronic conditions including diabetes 

(Choi et al., 2011) as well as with smoking status (Tomioka et al., 2020). These variable 

findings may be due to the difference in study population and study design between the 

current study and previous studies. 

5.5 Advantages and limitations 

One of the major challenges that the aging society faces is to explore the process of getting 

disease and disability among older adults (Harris et al., 2007). The current study was able to 

add knowledge about the benefits of higher education for psychological well-being in old 

age. The findings suggest that higher education can be a beneficial factor in the aging 
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society. The AGES-RS data include various risk factors in the late-life of community-dwelling 

older adults residing in Iceland which allowed us to make comparisons between education 

levels in a significantly large sample size. The current study is the first Icelandic cohort study 

to explore deeply the association between education and depressive symptoms among 

community-dwelling older adults in Iceland.  

On the other hand, this study also has some limitations: the AGES-RS data was collected 

in 2002, so the changes that have occurred in the educational standards in Iceland over the 

past few decades need to be considered. In addition, other potentially important life events 

in the past were not included in this study. Therefore, its impact on the association in our 

study could not be fully estimated. A Swedish study reported that negative life events even if 

it was not related to health can influence depressive symptoms, which in turn may influence 

later negative life events (Fiske et al., 2003). Future studies should include life events and 

other sociodemographic variables to further examine whether they are associated with both 

depressive symptoms and education among Icelandic community-dwelling older adults.  

Further, due to the nature of the cross-sectional study design in the current study, the 

causal relationship was not assessed. Thus, further research should be performed to 

investigate a longitudinal association between education and depressive symptoms among 

Icelandic older adults. This study investigated the association among the community-

dwelling older adults only, which did not include those living in nursing homes and other 

institutions. Since community-dwelling older adults are generally healthier than 

institutionalized older adults, the results may be different if the study is conducted on 

institutionalized older adults.  

Finally, this study was conducted in Iceland. Therefore, results may not be the same in 

other countries due to different education, environment, culture, and health care systems, 

which should be properly noted when interpreting our findings.  

5.6 Future research 

Understanding how education correlates with healthy lifestyle and habits, and how it is 

associated with depressive symptoms in old age can help determine effective preventive 

measures and necessary care to maintain the mental health of older adults living in the 

community. 
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Future studies need to further observe lifestyle-related factors such as physical activity, 

diet, alcohol consumption, smoking, and sleep, as well as sociodemographic variables such 

as life events, marital status, living environment, and the number of children, to examine 

why those with higher levels of education have lower depressive symptoms than those with 

lower levels of education among the community-dwelling older adults in Iceland. As a 

significant implication of the current study, it may be possible to create effective preventive 

measures and indicators of care for specific groups that are prone to depressive symptoms, 

thereby improving the mental health of community-dwelling older adults. Moreover, future 

research on the correlation between education and depressive symptoms among 

institutionalized older adults could be useful in improving their mental health and providing 

effective and focused care. With the growing focus on person-centered care in the nursing 

and medical industries, education level can be treated as an indicator of the mental health 

status of institutionalized older adults. 

Since education level is an important indicator of the mental health status of older 

adults, public health should address more of the issue of health disparities in society. For 

example, an OECD survey showed that Iceland had the highest consumption of 

antidepressants among the OECD countries (OECD, 2017), and it would be useful to 

investigate whether education level and other SES factors are correlated with antidepressant 

use.  

Finally, long-term observation of how educational disparities influence and correlate 

with health disparities in old age may help identify risk factors that harm the health of older 

adults as well as develop effective preventive measures, and enable the older adults in 

Iceland, a country that has a long life expectancy, to enjoy a healthier and more prosperous 

later life. 
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6 Conclusion 
The main findings of the current study showed that older adults with higher education were 

generally less likely to have depressive symptoms compared to those with less education. 

Iceland, like other Nordic countries, is relatively egalitarian because it is an affluent and well-

regulated welfare state, but health disparities still exist. The current study findings shed light 

on mental health disparities among community-dwelling older adults in Iceland, in which 

educational disparities were a contributing factor. Based upon the findings in the current 

study, it can be concluded that higher education is an important factor in preventing 

depressive symptoms and preserving psychological well-being in later life. To reduce health 

inequalities among older adults in Iceland, the government should increase society‘s 

awareness that education has lifelong health implications, not just for income and 

employment. 

As Iceland works to strengthen home care, the current findings suggest that a public 

health approach needs to screen for depressive symptoms to treat community-living older 

adults more appropriately. Further, the current outcomes indicate that education level 

among older adults can be an important indicator of mental health status and lifestyles in 

the screening process in primary care. Finally, health professionals should pay close 

attention to the health-related behaviors of individuals in disadvantaged older populations. 

Public health authorities then need to develop and strengthen health services to ensure that 

the disadvantaged older populations have easy access to appropriate mental health care. 
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