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Útdráttur  

Bakgrunnur 

Árstíðarbundin truflun (e. seasonal affective disorder) er ástand þar sem tímabundin 

þunglyndiseinkenni gera vart við sig árlega. Einkennin byrja í ákveðnum mánuði, oftast að 

hausti eða vetri til, og taka síðan endi við árstíðarskipti, gjarnan að vori eða sumri. 

Markmið ritgerðarinnar var að kanna hvort munur sé á árstíðarbundnum truflunum á milli 

eldra fólks og yngra fólks á Íslandi. Lagt var upp með þá tilgátu að yngra fólk greini frekar frá 

áhrifum af árstíðarbundnum sveiflum heldur en eldra fólk. 

 

Aðferð 

Gögnum var safnað með sálfræðilegum spurningarlistum: The Seasonal Pattern Assessment 

Questionnaire (SPAQ), Morningness-Eveningness Questionnaire (MEQ-IS), Movement 

Imagery Questionnaire-Revised (MIQ-RS-IS), Bergen Insomnia Scale (BIS-IS), Patient 

Health Questionnaire (PHQ-9) and Depression, Anxiety, Stress Scale (DASS). Við 

tölfræðiúrvinnslu gagna var stuðst við kí-kvaðratpróf, línulega aðhvarfsgreiningu, Mann-

Whitney U-tölfræðipróf og óstikaða dreifigreiningu (ANOVA). 

 

Niðurstöður 

Af 433 þátttakendum var unnið úr gögnum 402 þátttakenda eftir að búið var að fjarlægja 

brotfallsgildi og þá sem ekki uppfylltu þátttökuskilyrði. Árstíðarbundin truflun (e. SAD) er 

líklegri til að herja á yngra fólk (p < .001). Eldra fólk er ólíklegra en yngra til að greina frá 

svefnvandamálum (<.001) og eldra fólk var ólíklegra til að greina frá þyngdarbreytingum (p < 

.001).Spearman fylgnistuðull sýndi að það var marktæk jákvæð fylgni milli dægurgerðar og 

aldurs (p < .001). Samkvæmt aðhvarfsgreiningu spáði aldur fyrir um árstíðarsveiflur (z = -2.3,  

= .02), en árstíðarsveiflur spáðu ekki fyrir um dægurgerð  (z = 0.2, p = .84). 

 

Ályktun 

Stærsti hluti úrtaksins voru ábúendur á dvalarheimili fyrir aldraða, sem takmarkaði 

fjölbreytileika þýðisins og jafnframt að hve miklu marki yfirfæra megi niðurstöðurnar yfir á 

þýði eldra fólks á Íslandi, m.a. þar sem margir búa enn heima hjá sér. Langsniðsrannsóknir í 

framtíðinni ættu að einblína á að kanna hvort árstíðarbundin truflun hverfi með aldrinum eða 
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hvort um sé að ræða breytileika milli kynslóða þar sem sú yngri er viðkvæmari fyrir 

árstíðarbundinni truflun. 

 

Lykilorð: Árstíðarbundin truflun, skammdegisþunglyndi, öldrunarsálfræði, svefnvandamál 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



iii	
	

Abstract 

Introduction 

Seasonal Affective Disorder (SAD) is a condition in which depressive episodes occur 

annually. The symptoms emerge in one season, usually in fall or winter, and subside in 

another season, usually in spring or summer. Some suggest that SAD occurs mainly in 

younger people, although elderly people are more likely to suffer from depression and sleep 

problems in general. However, in Iceland, the prevalence of SAD is in general low. The 

current study examined differences in prevalence of SAD between elderly and younger people 

in Iceland. We hypothesized that younger people experience more SAD than the elderly. 
 
Method 

The data was collected using psychological questionnaires: The Seasonal Pattern Assessment 

Questionnaire (SPAQ), Morningness-Eveningness Questionnaire (MEQ-IS), Bergen Insomnia 

Scale (BIS-IS), Patient Health Questionnaire (PHQ-9) and Depression, Anxiety, Stress Scale 

(DASS). Statistical analysis included a chi-squared test, logistic regression, Mann-Whitney-U 

test, and a non-parametric ANOVA. 

 

Results 

Out of 433 participants, a total of 402 participants were included in the data analysis after 

removing participants with missing data or who did not satisfy the inclusion criteria. SAD are 

more likely among younger people (p < .001). Elderly people are less likely than younger 

people to report sleep problems (p < .001), and elderly people were less likely to report 

weight changes (p < .001). Spearman correlation analysis showed that there was a significant 

positive association between chronotype and age (p < .001). However, according to the 

logistic regression, age was a significant predictor for seasonality (z = -2.3, p = .02), but 

seasonality was not predicted by chronotype (z = 0.2, p = .84). 
 
Discussion 

Most of the older participants in the study were residents of a retirement home, which limits 

the diversity in the group and, furthermore, the extent to which our findings generalize to the 

entire population of older people in Iceland. Future longitudinal studies should consider the 

differences between age groups and examine whether SAD becomes less prevalent with age, 

or whether this effect is due to greater vulnerability to SAD in younger people.  
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1. Introduction  

1.1. Seasonal Affective Disorder 
Seasonal Affective Disorder (SAD) is a condition described by Rosenthal et al. (1984) in 

which depressive episodes occur annually. According to the initial description of the 

syndrome, symptoms begin in one season, usually in fall or winter, and end in another season, 

usually in spring or summer. However, not all patients experience the same seasonal pattern. 

Winter-SAD is more common than summer-SAD, with depression occurring in spring or 

summer (Kasof, 2009). Another milder form of SAD was defined by Kasper et al. (1989), 

called subclinical SAD (S-SAD). 

SAD is an affective disorder. It is seasonal because of the effect the environment has 

on the patient, such as climate, latitude or environmental light (Rosenthal et al., 1984). To 

investigate this, Baron et al. (1992) performed experimental studies in Western countries in 

order to examine the effects of artificial indoor lightning, showing improved mood. 

Iceland is on the northern latitude, which means more darkness than sun during wintertime. 

Prior research suggests that in regions with long and dark winters, SAD is more common 

(Magnusson, 2000). Therefore, one would expect that SAD is also common in the Icelandic 

population. However, this pattern is not present in Iceland (Magnusson, 2000). 

In a study conducted by Magnusson and Stefansson (1993) comparing SAD between 

people in the east coast of the United States and Iceland, the authors reached a surprising 

conclusion considering that light deprivation is thought to be the strongest predictor of SAD. 

The prevalence rates of SAD, as assessed by the Seasonal Pattern Assessment Questionnaire 

(SPAQ), were found to be lower in Iceland. 
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1.2. Seasonal Affective Disorder and Age 
Depressive symptoms are frequent in the elderly (Alexopoulos, 2005). Considering that older 

people are less active during the winter months due to weather conditions than the younger 

population, it would seem reasonable to assume that SAD is more frequent among elderly 

people. However, no conclusive evidence have been reported suggesting that SAD is more 

common in older vs. younger populations (O′Hare et al., 2015). In fact, SAD seems more 

common in younger individuals, and especially among women (Magnusson & Stefansson, 

1993).  

1.3. Seasons of Iceland 
Iceland is an island located between 63.4° and 66.5° northern latitudes in the North Atlantic 

Ocean. It lies in the path of the Gulf Stream so the temperature is moderate (Saethorsdottir, 

Hall & Stefansson, 2019). A report by The Scientific Committee, which was put forward in 

2018 about the changes in climate and its effects in Iceland, concluded that communities in 

Iceland that are in poor social and/or economic position are more prone to experiencing the 

consequences of the changing climate and constant changes in weather conditions (Bjornsson 

et al., 2018). 

In a study by Axelsson, Ragnarsdottir, Pind, and Sigbjornsson (2004), the amount of 

daylight availability was examined in Iceland. The amount of illuminance per day was 

measured and put forward as a monthly average daylight availability. The study revealed a 

large seasonal difference in daylight availability and rapid day to day changes in weather 

conditions. The average daylight availability in December was only about 2,5% of all daylight 

available in June. During some summer days, the illuminance is comparable with good days 

during winter, which is due to Iceland’s latitude. Axelsson et al. (2004) suggested that this 

variability in daylight might be a factor contributing to the low prevalence of SAD in winter 

in Iceland. However, the findings did not suggest that limited daylight was the only cause for 

SAD. The authors concluded that the variability in the quantity of available daylight is not the 

decisive factor for the development of SAD, but the variability in daylight is (Axelsson et al., 

2004). 
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1.4. Depression and Sleep in Elderly Populations 
People are more likely now than ever to live longer, and complications related to age can have 

a large impact on health care (Most, Scheltens & Van Someren, 2010). Old age opens up one 

stage of life affected by personal developmental problems, many of them related to loss of 

physical strength, mental skills, friends and family, and social status (Most, Scheltens & Van 

Someren, 2010). Depression has become a significant issue among the elderly, numerous 

reports have revealed that approximately 15% of people over 65 years have depressive 

symptoms (Aktuk, Akturk & Erci, 2018). The cause is mostly unknown. However, some 

studies have suggested a possible contribution of circadian rhythm disturbances (Most, 

Scheltens & Van Someren, 2010).  

Investigations on aging and depression show impaired functioning of the 

suprachiasmatic nucleus (SCN) that can be associated with increased prevalence of day-night 

rhythm perturbations in these cases (Most, Scheltens & Van Someren, 2010). Akturk et al. 

(2018) found that at an older age, depression can compound pre-existing medical conditions 

and possibly lead to increased mortality risk. Akturk et al. (2018) also concluded that late-life 

depression can affect memory and cognitive skills, along with general happiness and 

satisfaction that eventually results in pain and suffering for the person. Depression likely 

decreases physical activity level since the energy level may decrease with depression (Akturk 

et al., 2018). 

Sleep crucially interacts with mental health (Rani, Singh, & Kumari, 2019). 

Furthermore, studies have shown that depression can be increased by sleep disturbances (Bao 

et al., 2017) and sleep duration (Zhai, Zhang & Zhang, 2015) in the elderly as well as in 

younger individuals (Cho et al., 2009). However, the pervasiveness of sleep problems 

amongst elderly people is around three times higher among individuals with depression than 

among non-depressed individuals (Roberts, Shema, Kaplan, & Strawbridge, 2000).  

Sleep problems are prevalent in old age (Lo & Lee, 2012). One reason for this is that 

as we age, the architecture of sleep changes (Rani et al., 2019). Typically, people experience 

increased sleep latency, decreased proportion of rapid eye movement sleep and decreased 

sleep efficiency (Ohayon, 2004). Older individuals are more likely than younger individuals 

to be affected by sleep disturbances and extreme sleep duration, often defined as ≤6 h/night, 

or >9 h/night (Ohayon, 2004). 
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1.5. Anxiety and Stress in Elderly Populations 
It is estimated that anxiety disorders befall individuals more than twice as often as affective 

disorders and are up to eight times more common than a major depressive episode in the 

elderly (Lynch, Compton, Mendelson, Robins & Krishnan, 2000). Prevalence of anxiety 

disorders among people 65 years and older is lower than in younger adults (Lynch et al., 

2000). Prevalence estimations range from 1.2% to 15% (Bryant et al., 2007). Anxiety 

symptoms, on the other hand, are more common, ranging from 15% to 52.3% (Bryant et al., 

2007). 

Anxiety in older people can put their psychological and physical health at risk (Adorni 

et al., 2019). Furthermore, chronic anxiety seems to be related to increased risk of mortality 

because of coronary artery disease and suicide (Coryell et al., 1986). Circumstances such as 

financial problems, lack of independence, and social isolation can trigger chronic stress in 

older individuals (Gaffey et al., 2016). When stress mediators (catecholamines and cortisol) 

are being maintained for a long time, stress can lead to anxiety, cognitive impairment, and 

depressed mood (Gomez-Gallego & Gomez-Garcia, 2017). Anxiety seems to be particularly 

harmful for mental health when it coincides with depression (Adorni et al., 2019). Anxiety 

and depression frequently occur at the same time in elderly and also younger adults (Adorni et 

al., 2019). 

 

1.6. Seasonal Variation in Weight 
Prevalence of obesity seems to be on the rise in many countries (Oh, Hass & Lim, 2016); 

accordingly, body weight and body weight issues has become a global topic. According to the 

OECD Health Profile (2019) in Iceland, 68% of men are overweight and 51% of women 

("Country Health Profiles 2019 - OECD", 2020). 

 

 Along with a growing population of elderly individuals, the need for understanding 

accurate body composition information grows (Dey, Rothenberg, Sundh, Bosaeus & Steen, 

1999). To understand the development of body composition along with ageing can be 

beneficial, furthermore for basal gerontological knowledge (Steen, 2009). Some middle-age 

individuals have a tendency to gain weight (Cornoni et al., 1991), and in older age it's not 

unusual for body weight to decrease (Going et al, 1995). Factors such as genetics, health, and 

lifestyle can affect weight gain and loss (Suadicani et al, 1997). Studies on changes in age-
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related body composition, both cross-sectional and longitudinal studies, have shown that fat 

mass increases when people age, but muscle mass, on the other hand, decreases (Rossi et al., 

2008). To this end, Bin Li et al. (2004) found that elderly individuals with a high body mass 

index (BMI) may be more likely to experience depression symptoms than those with lower 

BMI.  

Body weight seems to change by season (Shahar et al., 1999). Patients in the 

Magnusson and Stefansson study (1993) that gained more body weight over winter are 

unlikely to suffer from chronic obesity. Another study examined weight among elementary 

school children in Japan, finding that nonobese children appear to have seasonal variations in 

weight (Kobayashi & Kobayashi, 2006). The children seemed to gain more weight over 

winter, but on the other hand, lose weight over summer (Kobayashi & Kobayashi, 2006). 

Many studies have shown that general physical activity varies with seasons; being 

higher throughout the summer and lower in the winter (Bezerra, Rodrigues, Ayan & Cancela, 

2018), which impacts body weight (Hagstromer et al., 2013). Overall, little is known 

regarding the influence of seasonal variation across summer and winter on physical condition 

in elderly people (Tucker & Gilliland, 2007). Nonetheless, results in a study by Clemes, 

Hamilton & Griffiths (2011) showed that elderly people took more steps in the summer than 

in the winter. 

 

1.7. Chronotype  

The physiological clock is an old concept. In 1843, Gierse found that each day, the body 

temperature reaches the highest value toward the evening and a low point early in the 

morning. Numerous clinical and physiological studies have since been conducted on the 

circadian rhythms (Aschoff, 1965).  

Chronotypes can be grouped into three types: morning, neutral, or evening types. The 

distribution between the groups is around 20% each for morning and evening types, and 60% 

in the neutral type group (Adan, 2015). The differences across chronotypes can be seen in 

personality traits, health habits, and the prevalence of several psychiatric disorders (Adan, 

2015. A study by Cox and Olatunji (2019) revealed an association between evening 

chronotype and anxiety. These findings suggest that chronotype may potentially be a causal 

factor for anxiety. 
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1.8. Chronotype and Age 
In a study by Roennberg et al. (2004), chronotype was found to depend on genetic, 

environmental, and age-related factors. Children are morning chronotypes, but tend to become 

later chronotypes as they age, reaching the top evening type around 20 years old. As people 

get older, the pattern changes and becomes more diverse across individuals. Roennberg et al. 

suggest that this could be due to less socialization, irregular light schedule, or a less robust 

circadian system in old age. 
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2. Research Question and Hypotheses 

The goal of this study is to document the existence and the characteristics of SAD or S-SAD 

in an elderly population in Iceland. We aim to compare the older and younger participants and 

describe the features of SAD or S-SAD - if present - in the group of older participants. 

Research on this topic is scarce in Iceland. For that reason we find it equally interesting and 

important to answer the research question: Are there differences in SAD prevalence between 

elderly and younger people in Iceland? We assume that there is a difference between the 

groups and our hypothesis is that younger people experience SAD to a greater extent than the 

elderly. Specifically, we address three questions: 
 

Question 1: Are elderly people in Iceland less likely than younger people to 

report seasonal variations in mood, sleep, and weight? 

Question 2: Are elderly people in Iceland generally less likely to report 

depression, anxiety, stress, and sleep problems? 

Question 3: Does the effect of age on seasonal variations in emotional states 

interact with chronotype?  

 

Hypotheses  

1. Elderly people in Iceland are less likely than younger people to report seasonal 

variations in mood, sleep, and weight. 

2. Elderly people are in general less likely to report depression, anxiety, stress, and sleep 

problems. 

3. Effects of age on seasonal variations in emotional states interacts with chronotype. 
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3. Methods 

3.1. Ethics 
The data used in the current study was extracted from two prior studies, both of which were 

approved by National Bioethics Committee (NBC) in Iceland. The approval number for the 

first study is 19-090-V1 - approved 28.05.19. The other approval number is VSN- 18201 and 

the approval date 29.01.19. 

 

3.2. Recruitment  
Participants were recruited in several steps: The biggest cohort was recruited in February 

2019 (N = 249), the second part was recruited by one co-author (ÞA) in the fall of 2019 via 

the internet (N = 15), the third part participated in the EEG-study in the summer of 2019 (N = 

119), and a final specifically selected sample of older participants from retirement homes in 

December 2019 (N = 50). 

The complete sample of the study consists of 433 participants of both genders. 

Recruitment aimed at a sample that would be well-balanced across the age groups young (18-

30 years), middle-aged (31-59 years) and old (>59 years), and evenly distributed across 

gender.  

 

3.3. Materials  

Six psychological questionnaires were used in this study: The Seasonal Pattern Assessment 

Questionnaire (SPAQ), Morningness-Eveningness Questionnaire (MEQ-IS), Movement 

Imagery Questionnaire-Revised (MIQ-RS-IS), Bergen Insomnia Scale (BIS-IS), Patient 

Health Questionnaire (PHQ-9), and Depression, Anxiety, Stress Scale (DASS). Each 

questionnaire is described in detail below. 

Furthermore, we asked participants general questions about their gender age, if they 

live in Iceland, if Icelandic is their native language, use of nicotine, consumption of caffeine 

and how many hours they slept the previous night, when they got up in the morning and when 

they went to bed the night before, how the weather was when the questionnaire was answered, 

and women were asked about the phase of their menstrual cycle. 
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3.4. The Seasonal Pattern Assessment Questionnaire (SPAQ) 
The Seasonal Pattern Assessment Questionnaire (SPAQ), developed by Rosenthal et al. 

(1987), is the most used psychological test to screen for SAD. It is a tool for exploring mood 

and behavioral changes related to each season (Magnusson, 1996). The questions refer to 

factors such as appetite, weight, sleep, energy, and socializing. The sum of these factors can 

range from 0 to 24 and the total score is called the Seasonality Score (SS) (Magnusson, 1996). 

 

3.5. Morningness-Eveningness Questionnaire (MEQ) 
In 1976, Horne and Östberg created the Morningness-Eveningness Questionnaire (MEQ). 

MEQ is a self-reported questionnaire. MEQ indicates if an individual is a morning, evening, 

or intermediate type according to human circadian rhythms, and it consists of 19 multiple-

choice questions on a 4-5 point scale (Horne & Östberg, 1976).  

 

3.6. Movement Imagery Questionnaire-Revised (MIQ-RS) 
The revised Movement Imagery Questionnaire (MIQ-R: Hall & Martin, 1997) is a self-report 

questionnaire that assesses visual and kinesthetic movement imagery abilities. MIQ-R 

measures participants’ skills when it comes to cognitive function to feel and see four easy 

maneuvers, e.g., fist curl, jump, moving arms, and bending waist (Hall & Martin, 1997). The 

scale uses a rating scale between 1-7, representing the choices “very hard to see/feel” to “very 

easy to see/feel.” 

 

3.7. Bergen Insomnia Scale (BIS) 
Bergen Insomnia Scale (BIS) is a scale that measures sleeping problems to indicate if an 

individual suffers from insomnia (Pallesen, Nordhus, Bjorvatn, Sivertsen, and Hjørnevik, 

2008). According to the authors, the scale was built on the basis of contemporary formal and 

clinical diagnostic criteria for insomnia. It consists of six questions; the first three are related 

to sleep onset, early morning, preservation, and wakening insomnia, respectively (Pallsen et 

al., 2008). The latter three questions are linked with not feeling fully rested, encounter 

daytime impairment, and not being satisfied with present sleep. The scoring ranges from 0-42 

(Pallsen et al., 2008). 



10	
	

3.8. Patient Health Questionnaire (PHQ-9) 
Patient Health Questionnaire (PHQ-9) is a tool to diagnose criteria of depression based on 

Diagnostic and statistical manual of mental disorders 4th ed. (DSM-IV). The questionnaire 

was created in the mid-1990s by Spitzer, Williams, and Kroenke,  (2001). PHQ-9 asks about 

sleeping patterns, eating habits, energy level, worthiness, general interests, and more. Scoring 

ranges from 0 (“Not at all”) to 3 (“Nearly every day”) (Kroenke et al., 2001).  

 

3.9. Depression, Anxiety, Stress Scale (DASS).  
Depression, Anxiety, Stress Scale (DASS) was designed by Lovibond and Peter in 1995. 

DASS is a 42-item self-reported scale to measure mental health aiming at factors of 

depression, anxiety, and stress (Basha & Kaya, 2016). The symptoms of each participant are 

rated on a four-point Likert scale, ranging from “0”, meaning that the question "did not apply 

to them at all", to “3” meaning that the question does "apply to them very much, or most of 

the time" (Basha & Kaya, 2016). 

 

3.10. Statistical Analyses 

The independent variable age was measured on an interval scale. We defined age into three 

groups: 18-30 years old, 31-59 years old, and 60 years and older. The dependent variables 

were:  Depression, anxiety and stress, SAD, sleep, weight and chronotype.  

SPAQ was used for assessing the dependent variable SAD. We summed up the 

question nr. 1 of the SPAQ to obtain global seasonality score (GSS) In the current study, SAD 

is defined as occurring mainly in winter with a total GSS > 10, which indicates moderate to 

disabling severity. S-SAD condition based on GSS > 10 indicates mild problems or no 

problems with seasonal changes. S-SAD can also be described as GSS of 9-10, referred to as 

mild seasonal problems and worst over the winter period. However, S-SAD and SAD were 

combined into one variable named SAD.  

For our dependent variable weight, we used the answers to question nr. 4 

(''Bodyweight'') on the SPAQ, where weight changes depending on season are reported.  

For the dependent variable chronotype, we used the total score of the MEQ. The questionnaire 

classifies participants into five groups: definitely morning type, moderately morning type, 

neither type, moderately evening type, and definitely evening type. However, we decided to 
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create three groups based on the total score. “Definitely morning type” and “moderately 

morning type” were combined into a new variable, ''Morning'', with a cut-off score >59. 

“Moderately evening type” and “definitely evening type” were combined into the variable 

''Evening'', with a cut-off score <42. The third variable was ''Neutral'', with scores >41 and 

<58. This resulted in a 3-point variable on a nominal scale. 

BIS was used for the variable sleep. Sleep problems were measured on an ordinal 

scale. The score is the sum of answers ranging between 0-42. There are eight options to 

choose from for each of six question. According to Pallesen et al. (2008), a score of 3 or 

above on at least one of the first four items and a score of 3 or above on at least one of the last 

two items would indicate the presence of insomnia.  

We summed up the score for the PHQ-9. The scores indicate severity of depression.  

A score of 5> represent mild depression, score of 10> moderate, score of 15> moderately 

severe and 20> severe depression.  

Our dependent variables depression, anxiety, and stress were derived from the DASS. 

Furthermore, to arrange the scale for depression, we summed items: 3, 5, 10, 13, 16, 17, 21, 

24, 26, 31, 34, 37, 38, and 42. For the anxiety scale, we summed items: 2, 4, 7, 9, 15, 19, 20, 

23, 25, 28, 30, 36, 40, and 41. And lastly, to obtain the stress scale, we summed items: 1, 6, 8, 

11, 12, 14, 18, 22, 27, 29, 32, 33, 35, and 39. 

We used descriptive statistics to examine the data structure and Spearman’s 

correlation across the variables GSS, MEQ, BIS, PHQ, depression, stress and anxiety, weight 

gain, and age. Furthermore, in order to test the hypothesis that elderly people are less likely to 

report negative emotional states of depression, anxiety, and stress we performed a Mann-

Whitney-U test comparing the elderly population (>59 years old) to the younger participants 

in terms of their scores on depression, stress, and anxiety from the DASS. 

In order to test whether SAD is more likely to occur at a younger age we performed a chi-

square test on the association between the variables age and SAD. Finally, in order to test for 

the interaction between SAD, chronotype and age, we performed a logistic regression for the 

binary variables SAD and MEQ, as well as age as regressor. 
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4.Results 

4.1. Sample 
After excluding participants with missing data, 402 participants were included in the data 

analysis. These included n = 271 women (age: M = 44.8, SD = 22.0) and n = 131 men (age: 

M = 48.3, SD = 21.5). Most participants were in the youngest age group (<31 years; n=157),  

fewer in the middle-aged group (31-59 years; n = 115), and then in the oldest age group (>59 

years; n=130). 

 

4.2. Seasonality and SAD 
Are elderly people less likely than younger people in Iceland to report seasonal variations in 

emotional states, sleep, and weight? 

According to descriptive statistics of the GSS, the greatest seasonality was found in 

the youngest age group (M = 7.38, SD = 4.92). In the middle-aged group, the mean was 

somewhat lower (M = 6.88, SD = 5.26), whereas the oldest age group had the lowest mean of 

the three age groups (M = 3.63, SD = 3.66). A Spearman's correlation was run to determine 

the relationship between GSS and age. Results of the correlation indicated that there was a 

negative association between the two variables (rs(402) = -0.36, p < .001), confirming that 

older people are less likely to score high on the GSS compared to younger individuals (see 

Figure 1). 
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Figure 1 

Global Seasonality Scale (GSS) distribution. 

 
In order to evaluate the effect of age on depression, anxiety and stress, we examined results 

from the DASS and their relation to age. Descriptive statistics for the subscales of DASS 

across age groups are shown in table 1. 

 
Table 1 

Descriptive statistics for Depression, Anxiety and Stress Scale (DASS). 
 

                            N Mean Median Std. 
deviation 

Lowest 
value 

Highest 
value 

Depression 
<31 years old 
31-59 years old 
>59 years old 

157 
109 
130 

3.96 
4.50 
1.74 

2 
3 
0.5 

4.29 
5.19 
1.74 

0 
0 
0 

21 
21 
18 

Anxiety 
<31 years old 
31-59 years old 
>59 years old 

157 
109 
130 

3.20 
2.73 
1.52 

2 
2 
5 

3.31 
3.53 
2.75 

0 
0 
0 

14 
17 
19 

Stress  
<31 years old 
31-59 years old 
>59 years old 

157 
109 
130 

5.38 
5.79 
2.07 

5 
5 
1 

4.20 
4.57 
2.86 

0 
0 
0 

20 
20 
17 
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Furthermore, Spearman's correlation was run to determine the relationship between 

depression as assessed with DASS and age. Results of the correlational analysis showed that 

there was a negative association between depression and age,  (rs(402) = -0.28, p < .001). 

Spearman’s correlation was run to determine the relationship between anxiety as 

assessed with DASS and age. Results of the analysis indicated that there was a negative 

association between anxiety and age (rs(402) = -0.25, p < .001). Older people are less likely to 

report anxiety than younger people.  

We also ran a Spearman’s correlation to examine the association between stress as 

assessed with DASS and age. Results of the analysis indicated that there was a negative 

association between stress and age (rs(402) = -0.37, p < .001). Older people tend to report less 

stress than younger people. 

Spearman’s correlation was finally run to determine the relationship between 

depression as assessed with PHQ and age. Results of the analysis suggested that there was a 

negative association between depression and age (rs(402) = -0.38, p < .001). Older people 

seem to be less likely than younger to report depression.  

Mann-Whitney-U test was performed to compare the elderly population (>59 years 

old) and the younger participants in terms of their scores on Depression, Stress, and Anxiety 

from the DASS. In order to test the hypothesis that the elderly people are less likely to report 

negative emotional states of depression, anxiety and stress. The analysis revealed that elderly 

people were less likely than younger to report depression (U = 24446, p = 2.499e-10). In 

terms of stress, elderly people were less likely to report stress (U = 26734, p < 2.2e-16). 

Finally, elderly people were also less likely to report anxiety (U = 22840, p = 1.188e-06). 

A Chi-square test of independence was run in order to compare the frequency of SAD 

across age groups. A significant interaction was found between the two variables  (X2(4) = 

20.123, p < .001), indicating that SAD is more likely to occur at a younger age. There were a 

total of 18 individuals in the age group <31 that met the criteria for SAD. On the contrary, 

only 2 reported SAD in the age group 59> (see Table 2). 
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Table 2  

Seasonal Affective Disorder (SAD) distribution across age groups. 

Age group No SAD S-SAD SAD 
<31 
31-59 
>59 

123 
89 
124 

16 
11 
4 

18 
15 
2 

 
 
As weight gain is typically associated with SAD, we examined self-reported weight changes 

and their relation to age. Descriptive statistics for weight gain distribution by age group 

showed that the age group >59 reported the lowest average weight gain (M = 0.78, SD = 

1.07). The difference between the age group <31 years old and those between 31-59 years old 

was minimal (M = 1.44, SD = 1.36 and M =1.37, SD = 1.33, respectively; see Figure 2). A 

non-parametric ANOVA revealed a significant effect of age group (F(2,384.26) = 11.76; p < 

.001). 

 

 

Figure 2 

ANOVA distribution for weight and age group 

 

Since sleep problems can be related to SAD, we examined scores from BIS in relation to age. 

Descriptive statistics for BIS across age groups showed that the young group (<31 years old) 
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had a medium high mean (M = 14.38, SD = 7.88). The highest mean was found in the middle-

aged group (31-59 years old; M = 16.72, SD = 9.62), and the lowest mean was observed in the 

oldest group (>59 years old; M = 10.17, SD = 7.76).  

Spearman’s correlation analysis was run to determine the relationship between BIS 

score and age. The analysis revealed that there was a negative association between BIS score 

and age (rs(396) = -0.21, p < .001). Therefore, older people (>59 years old) are less likely 

than younger people to report sleep problems. 

According to the BIS results, 90 individuals in the youngest group suffered from 

insomnia, while there were only 34 individuals in the oldest group that fulfilled the criteria for 

insomnia (see Table 3). 

 
Table 3  

Bergen Insomnia Scale (BIS) scoring distribution across age groups.  

Age group Insomnia No insomnia  
<31 
31-59 
>59 

90 
71 
34 

67 
44 
96 

 
 

4.3. Chronotype and SAD 
 
We wanted to test for the interaction between chronotype and age. To this end, we ran 

Spearman’s correlation analysis to determine the relationship between chronotype and age. 
Results of the analysis indicated that there was a significant positive correlation between 

chronotype and age (rs(402) = 0.51, p < .001). Older individuals (>59 years old)  were more 

likely than younger individuals to refer to themselves as being a morning type. Furthermore, 

results from the MEQ showed that there were 67 individuals in the oldest age group that were 

classified as a morning type, but only 13 individuals in the youngest group fell under the same 

category (see Table 4). 
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Table 4 

Morning Evening Questionnaire (MEQ) scoring distribution by gender across age groups. 

Age group <31 Morning Neutral Evening 
Female 6 92 18 

Male 6 25 10 
 

Age group 31-59 Morning Neutral Evening 
Female 8 58 6 
Male 5 31 7 
    

Age group >59 Morning Neutral Evening 
Female 40 41 2 
Male 26 21 0 
    

In order to test for the interaction between SAD, chronotype, and age, we performed logistic 

regression for the binary variable SAD and MEQ as well as age score as regressors. 

The logistic regression for SAD, MEQ and age as regressors showed that age is a significant 

predictor (z = -2.3; p = .02), but not chronotype (z = 0.2; p = .84). 
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5. Discussion 

The goal of the current study was to document the existence and characteristics of SAD or S-

SAD in the elderly population in Iceland. Our aim was to compare results between older and 

younger participants to try and answer our research question: Are there differences in SAD 

prevalence between elderly and younger people in Iceland? In addition, we also wanted to 

know if the effects of age on seasonality interacts with chronotype. Our results and data 

showed us that there is, indeed, a difference across age groups in terms of SAD and related 

symptoms. 

In testing the relationship between chronotype and age we found a positive association 

between the two. Older people were more likely to classify as being a morning type.  

We found that age can be a significant predictor of SAD, but chronotype did not emerge as a 

significant predictor. In comparing the elderly individuals to the younger individuals, the 

elderly were found to be less likely to experience SAD. Depression, anxiety, and stress as 

assessed by DASS indicated that older people are also less likely to score high compared to 

younger participants. The elderly were the least likely to report any changes in weight, which 

is a typical correlate of SAD. The weight changes in the two younger groups was moderate, 

albeit higher than in the older group. The greatest seasonality was found in the youngest 

group. This finding is consistent with our conclusion that the elderly are less likely to 

experience SAD, as the oldest age group had the lowest prevalence of SAD. 

Examining sleep problems, individuals in the middle-aged group presented with the 

highest mean (M = 16,72). Spearman’s correlation showed that the oldest group was less 

likely than younger people to report sleep problems. 

Our results indicate that there are generational differences in measures implemented. 

Specifically, elderly people were less likely to experience SAD, and the highest seasonality 

was found in the youngest group. This finding is consistent with our hypothesis that younger 

people experience more SAD than the elderly. 
 

5.1. Related work 
At first sight, our results seem to correspond to those of Magnusson and Stefansson (1993), 

showing that even though Iceland has long and dark winters, SAD does not seem to be 

common overall among Icelandic people. It caught our attention when we noticed that the 



19	
	

numbers for SAD in our study are much higher than those of Magnusson and Stefansson 

(1993). Moreover, 8.7% of subjects (out of n = 402) fulfilled the GSS criteria for having 

SAD, but only 3.8% (out of n = 587) had SAD according to Magnusson and Stefansson 

(1993), where SPAQ was used – essentially, like in this study. 

The number of individuals with S-SAD was also compared with SPAQ results from 

the Magnusson and Stefansson’s study. The results were somewhat similar across studies. We 

found that 7.7% individuals had S-SAD, while they reported a slightly lower rate in their 

study, or 7.5%. Magnusson and Stefansson conducted their study 27 years ago, meaning that 

the people who are now old are those who were young when the study was carried out. One 

possible explanation for these findings is that people today might be more sensitive to SAD 

factors, or even that people simply complain more today than they did 30 years ago. 

Previous studies have shown that depressive symptoms are frequent in the elderly 

(Alexopoulos, 2005). Our results, on the other hand, showed that depressive symptoms among 

older people in Iceland appear to be infrequent. Furthermore, older people in our sample were 

less likely to report negative emotional states of depression, anxiety, and stress in winter. 

Other studies have revealed that people living in an nursing homes or retirement homes for 

the elderly are vulnerable to depression. A survey by Salman et al. (2016) showed that the 

prevalence of depression was much higher in elderly individuals living in a retirement home 

compared to elderly individuals living with their families. 

In a study by Nazemi et al. (2013) found that depression among elderly people living 

in a nursing home was a prevalent issue. Moreover, only 9.8% of the residents at the nursing 

home did not have depression, while 50% had mild depression and 40.2% moderately to 

severe depression (Nazemi et al., 2013).   

Physical activity, according to seasonal variations, is likely to be higher in summer 

compared to winter, which impacts body weight (Bezerra et al., 2018). Little seems to be 

known about the influence of seasonal variations of summer and winter on physical 

conditions in elderly populations (Tucker & Gilliland, 2007). For that reason, it was 

interesting to see that the elderly individuals were the least likely group to report any weight 

gain, which is a typical correlate of SAD. Our suspicion is that due to the stable life elderly 

people have in retirement homes, their weight doesn’t have seasonal fluctuations. In fact, 

studies that look at weight changes in elderly individuals living in nursing homes only seem 

to find weight loss (Dennis et al., 2004). Although weight loss in the elderly is often 

unavoidable, and sometimes even expected given that people tend to lose weight when they 
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get older, evidence suggests that a big reason for the weight loss might be poor quality of care 

by the nursing home workers (Dennis et al., 2004).   

In a study by Dalby et al. (1999), dependence in activities of daily living (ADL) was 

examined in context to determine the risk of functional decline. People with ADL were 

considered more at risk of functional decline. Functional decline has been shown to to be a 

predictor of hospital stay, higher mortality and more assistance from health care workers, 

either at home or in institutions. Consistent with this, the possibility that the elderly stop 

doing independent things like household chores, driving, and grocery shopping may affect 

both their mental and physical health. The change in their environment when moving to 

nursing homes could also be a factor to this effect, leading to weight loss due to less physical 

activity 

Finally, several studies have investigated the relationship between aging and 

chronotype. The results of a survey conducted by Matsumoto et al. (1998) showed that with 

age, people tend to become more morning types. Our finding are consistent with these results 

since the majority of the participants that referred to themselves as being a morning type were 

in the oldest age group. 

5.2. Limitations 
Several limitations apply to the interpretation of the puzzling effect that older people in our 

sample reported less problems with mood and sleep than younger people, which is highly 

inconsistent with prior research. First, most of the older participants were examined in a 

retirement home, which is limits the diversity of the group and does not represent all older 

people as many live at home. However, several studies emphasize mood problems of people 

living in retirement homes (e.g., Salman et al., 2016), so the extent to which this can explain 

our effect is questionable. Second, we did not take medication into account, but medication 

for mood and sleep is very important among elderly people, such that the low prevalence in 

our sample could simply be due to a good pharmacological control of the symptoms. 

Another limitation is that the recruitment took place over different times of the year, 

which can cause some biases regarding how people answered the questionnaires. Festivals 

and holidays during different times of the year can affect how people felt at the time when 

they were examined. For example, in December when the majority of the Icelandic population 

celebrates Christmas, some people might experience enjoyment, but at the same time others 
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might be overwhelmed with stress. These possible biases in answers around holidays are not 

related to seasonal varieties.  

The fact that this is a survey study could be a limitation. Other studies used diagnostic 

interviews. A diagnostic interview leading to a multiaxial diagnosis according to DSM-V can 

be more accurate than a screening tool like the SPAQ. Given that reason, our estimates of 

SAD prevalence is probably inaccurate to some extent. However, in one report that tested the 

reliability and validity of the SPAQ, the authors found that the SAD criterion shows good 

specificity (94%), but a low sensitivity (44%) (Mersch et al., 2004). 

5.3. Conclusions 
Given our results, we wonder what causes the generational differences. Future longitudinal 

studies should consider the differences across age groups further and examine whether SAD 

really disappears with age, or whether this is an effect of generations being more or less 

vulnerable. Might a possible explanation for the difference between the groups be that older 

generations in general push through, making the difference more prominent? 

In light of the need for more research on SAD in Iceland, especially when 

emphasizing the older generation, we believe this study can serve as an important step in 

generating ideas about the prevalence of SAD in elderly in Iceland and, hopefully, pave the 

way for further research. 
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