
Unemployment as a Psycho-Social Stressor during 
Economic Recession 

Well-being in employed vs. unemployed workers in Iceland 

Sólja Katrina Klargaard 

Lokaverkefni til BS-gráðu 

Sálfræðideild 

Heilbrigðisvísindasvið 



 

 Kallar atvinnuleysi í kreppu fram sálfélagslegan streituþátt? 

Samanburður á líðan vinnandi og atvinnulausra  
einstaklinga á Íslandi 

Sólja Katrina Klargaard 

Lokaverkefni til BS-gráðu í sálfræði 

Leiðbeinendur: Þór Eysteinsson, Björg Þorleifsdóttir og Árni Kristjánsson 

 

Sálfræðideild 

Heilbrigðisvísindasvið Háskóla Íslands 
Janúar 2011 

http://www.google.com/url?q=http%3A%2F%2Fwww3.hi.is%2Fpage%2FBjorgThorleifsdottir&sa=D&sntz=1&usg=AFQjCNF158qnN1IX5_uS1dVp5BAKS8xV1w


 

Ritgerð þessi er lokaverkefni til BS gráðu í sálfræði og er óheimilt að afrita 
ritgerðina á nokkurn hátt nema með leyfi rétthafa. 

© Sólja K. Klargaard 2011 

 

Prentun: Háskólaprent 

Reykjavík, Ísland 2011 

 



4 

 

Foreword 

This thesis would not have been possible without the people who have helped and supported me 

throughout this process.  First and foremost I thank my spouse and partisan, Arnar, for letting 

me work strange hours, for his encouragement and humor.  I thank my supervisors, Þór and 

Björg for helping me with the long process of getting clearance from the Research Ethics 

Committee. They also have my highest gratitude for going over Icelandic translations, i.e. the 

LAMB scale as well as numerous other translations needed in the preliminary process.  Special 

thanks to Jon Karlsson from the Directorate of Labor for sitting with me after working hours on 

several occations sending out information to possible participants.  Final thanks to those 

individuals who gave permission to use tests, none is forgotten.  

  



5 

 

 

Abstract 

The level of deprivation of latent and manifest functions of employment (Jahoda, 1981) during 

economic recession and high local unemployment was explored with resulting health-related 

outcomes.  Strain and stress factors in employed vs. unemployed workers were compared, with 

age as a constant (35-45 years).  Results indicated no significant group-differences on latent 

deprivation, quality of sleep, circadian rhythm, napping or depression; on the other hand, 

manifest or financial deprivation and health-related quality of life differed significantly among 

groups of employed and unemployed workers.  Locus of control and gender were found to be 

significant mediators in the relation between stress and strain variables. 
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Introduction 

1.1 Unemployment as a psycho-social stressor 

For many different countries and time periods, the personal experience of unemployment 

as a psycho-social stressor has shown to have damaging effects on individual well-being.  

Many experience anxiety, depression or other mental health concerns and smoking and 

alcohol consumption is often increased (Wilson & Walker, 1993).  To become 

unemployed is considered to be burdensome and, above all, involuntary (Frey & Stutzer, 

2002).  As a stressor, unemployment has shown to reduce well-being more than any other 

single factor, including key ones such as separation and divorce (Frey & Stutzer, 2002).   

1.2 Individual and cultural differences 

Research on individual differences suggests that people who score high on 

conscientiousness are more likely to be affected negatively by unemployment (Boyce, 

Wood, & Brown, 2010) and low emotional stability is a risk factor for anxiety and 

depression.  Another factor is the extent that individuals believe that they can control 

events that affect them.  The term referring to this is “Locus of control” (LOC) and it is 

usually understood as a general and enduring belief, ranging from personal control over 

outcomes (internals), to a belief that outcomes are generally beyond personal control 

(externals) (Rotter, 1966). Clarke et al. (2004) found external LOC, neuroticism and 

depression to be significantly correlated (Clarke, 2004), and research indicates that 

internals experience lower strains than do externals. However, it is important to note that 

research also suggests that there can be changes over time, for example, the reality of 

long-term unemployment can lessen the perception of personal control (Legerski & 

O'Neil, 2006).   

Cross-cultural research within EU indicates that unemployment to a large extent reduces 

people´s satisfaction with their main activities and financial situation.    Damaging effects 

include loss of income plus less obvious damage on emotional, mental and physical well-

being (Ahn, García, & Jimeno, 2004; Siggeirsdóttir, 2004; Jin, Shah, & Svoboda, 1995).  

Conversely, satisfaction with leisure time levels have shown to increase substantially 

(Ahn, García, & Jimeno, 2004).  Cultural differences exist between EU countries with 

unemployed people in Denmark and the Netherlands reporting general high satisfaction 

levels making the employed-unemployed difference much smaller than in other EU 

countries as in England, France and Germany (Ahn, García, & Jimeno, 2004).  The 

duration of unemployment also seem to influence well-being, but the effect is unclear.  For 

example, Creed et al (2005) found emotional wellbeing to deteriorate with length of 

unemployment (Creed P. A., 2005), where as Dooley et al (1996) found mental health to 

decline during the first 6 months of unemployment and stabilizing thereafter (Dooley, 
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Catalano, & Wilson, 1994). Furthermore, the experience of unemployment seems to be 

heterogeneous between genders, i.e. the association between unemployment and common 

mental disorder as depression have found to be greater in men than in women (Ford, 

Clark, McManus, Harris, & Jenkins, 2010). 

1.3 A short discussion on the causal relationship 

While the negative effect of unemployment is well established in most EU countries some 

discussion exist on the causal relationship implied so far, i.e. does unemployment make 

people unhappy (UE → UH) or are unhappy people more likely to get unemployed (UH 

→ UE).  Happy people are more likely to experience person-organization fit which makes 

them more motivated, liked by co-workers and thus ultimately less likely to loose their job 

when the organization experiences downsizing, plant closure etc. (Frey & Stutzer, 2002).  

Although there is evidence to support the reversed causality (i.e. of unhappy people being 

more likely to be layed off) it does not negate the claim that the main causational 

relationship is that of unemployment causing personal unhappiness. 

1.4 An issue of general unemployment 

A different issue is of general unemployment.  When local unemployment rate is high the 

unemployment-effect may seem to go in reverse.  During economic recessions with high 

local unemployment many people are affected by unemployment indirectly i.e. through a 

spouse, family members, co-workers etc., and further through raises in taxes and reduced 

occupational and vocational prospects for the future.  Consequently, many workers may 

experience unhappiness even if they are not jobless themselves.  On the other hand, those 

who experience unemployment during times of high local unemployment feel less stigma 

and pressure.  They are not alone in their experience (their reference group including 

many from the local community) and being unemployed is less ones own fault.  Thus, a 

high local unemployment rate can be a source of more positive individual attitudes which 

in turn can preserve self-esteem and protect against some of the negative social and 

psychological effects of unemployment (Frey & Stutzer, 2002; Ahn, García, & Jimeno, 

2004). 

General unemployment in Iceland 

Icelanders are known to work long hours and the unemployment has been nearly absent 

for decades.  However, the labour market in Iceland has changed rapidly following the 

collapse of the Icelandic banking system.  In September 2007 unemployment was 0.8%, 

and in May 2008 it was 1%, thus nearly nonexistent and with little difference between 

genders and regions.  By the end of 2008 the number of unemployed was just under 9000, 

a rate of just below 5% and in April 2009 the rate had risen to 9.1%.  By April 2010 the 
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unemployment rate was 9.3% and had lowered to 7.7% by November 2010, with an 

average of 12.363 unemployed persons of which 7.201 had been unemployed for over 6 

months (Directorate of Labour, 2010).  In this study we will look more into the well-being 

of a sample of unemployed (November and December 2010) and comparing the results 

with a sample of employed workers during high stress times.  Let’s first look at which 

factors are thought to impact individual well-being during unemployment.  

1.5 Two unemployment theories: Jahoda (1981) and Fryer (1986) 

Two unemployment theories have been proposed to account for the mental health effects 

of unemployment. The former is the Latent Deprivation Model by Jahoda (Jahoda, 1981).  

It states that people primarily engage in paid work to earn a living, i.e. to attain financial 

(i.e. manifest) benefits.  However, while employed they also get some other basic human 

needs met that help sustain wellbeing and mental health. According to Jahoda, the lack of 

these unintended or ”latent“ aspects is an important cause of the distress unemployed 

people often experience.  These “latent” functions of employment are (1) time structure, 

(2) social contact, (3) common goals, (4) status or identity, and (5) enforced activity.  

Batinic et al. (2010) confirm that unemployed people report lower levels on four latent 

benefits in comparison to employed people (i.e. time structure, social contact, common 

goals and enforced activity) but not on the status (or identity) variable, suggesting that the 

modern concept of status can be achieved through other means for example through the 

homemaker role.  However, they found that deprivation of all five latent benefits 

correlated significantly with distress (Paul & Batinic, 2010). 

The second unemployment theory is the „Agency Restriction Model“ proposed by Fryer 

(Fryer, 1986).  Fryer (1995) considered that the main negative consequence of 

unemployment was not the loss of the latent functions as argued by Jahoda, but rather it 

was the loss of the manifest functions (loss of income) that was most detrimental because 

it restricts the person to engage in meaningful activities.  Creed et al (2001) found that 

although the manifest benefit of employment contributed most to the prediction of well 

being, then all latent benefits contributed significantly and status emerged as the most 

important contributer individually, followed by time structure and purpose (Creed P. A., 

2001).  When looking at deprived groups (i.e. unemployed) it is thus important to assess 

which needs are not being met in the individual, which benefits of employment have been 

lost and to what degree.   

1.6 On sleep and circadian rhythm 

Time structure is one of the latent benefits of employment related to a stable sleep-wake 

pattern.  When our biological clock is functioning properly, the wake drive will start to 

increase in the morning, as the sun is rising, as we need to go to school, work etc.  Sleep 
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helps restore our energy, keep our memory functioning properly, and helps to repair our 

bodies.  What happens when people lose their jobs with its benefit of time structure, and 

how good are we at upholding the regular circadian rhythm after unemployment?  It is not 

known if and how sleeping patterns change under unemployment, and to our knowledge, 

there is no study linking unemployment, circadian rhythm and mental health directly.  

However, research indicates that delays, advances or resynchronizations of circadian 

rhythms play a role in pathophysiology of psychiatric disorders, in particular mood 

disorders as depression (Moscovitch, Spence, Cardinal, & Brown, 2009).  When our 

bodies are out of synchronization with the 24-hour circadian rhythm, cycle rhythm is not 

regular and hormone and neurotransmitter release is negatively affected, causing our 

bodies to potentially suffer from a circadian rhythm disorder (CRD), potentially causing 

depression (Bjorvatn & Pallesen, 2009).  

Our main focus is looking at possible changes in circadian rhythms during unemployment 

and its relation to quality of life and depressive symptoms. Much research has been done 

on sleep patterns and quality during depression.  Characteristic changes in sleep pattern 

during depression include difficulty falling asleep, decreases in total sleep time and sleep 

efficiency, impaired sleep continuity (Riemann, Berger, & Voderholzer, 2001), and early 

morning awakenings (Brown, 2009).  Most antidepressants suppress REM-sleep (or 

dreaming) and this is an important component of the antidepressant effect (Steiger & 

Kimura, 2010).  Depression severity has for example been found to be associated with 

“wake after sleep onset” (WASO) (Hubain, 2006).   

Measuring sleep pattern and disturbances 

One method of measuring circadian pattern of sleep and wakefulness (sleep pattern) is 

actigraphy (ACT), a portable device similar to a wristwatch (also named Actiwatch).  It 

can record movement continuously 24-hours a day for as long as required, i.e. for days, 

weeks or more.  Basically, the electronics captures the highest amplitude (the peak 

intensity) of movement every second.  The watch includes an external button as an 

intended event marker. When pressing this marker, it is displayed in the analysis and may 

be used to record events such as bed time and get up time. Actigraphy data is downloaded 

and processed by specialized computer software (Pollak, 2003; CamNtech Ltd, 2008) and 

is often combined with a sleep diary to facilitate analysis of data.  Actigraphy has been 

around for over 20 years and is used, for example, as a diagnostic tool for demonstrating 

circadian rhythm disorders or to document inconsistencies between objective and 

subjective sleep timing.  Recent reviews indicate that Actigraphy is a valid measure of 

sleep patterns or disturbances (Morgenthaler, Practive parameters for the use of actigraphy 

in the assessment of sleep and sleep disorders: an update for 2007, 2007), and it is 

especially good for examining interdaily variability (i.e. night-to-night variability) and 

intradaily variability. Dement et al. (2001) compared polysomnography (PSG)-derived 



11 

sleep parameters (total sleep time, sleep efficiency, and number of awakenings) to those 

derived from actigraphy and subjective sleep measures and found no significant 

differences in outcome (Dement, 2001).  Sleep quality refers to subjective aspects of sleep 

(Buysse, 1989) and is better related to daytime sleepiness and general sleep complaints 

than mere sleep quantity.  Sleep quality is related to health, emotional balance, satisfaction 

with life, and feelings of tension, anxiety, depression, anger, fatigue, and confusion 

(Pilcher, 1997; Buysse, 1989). However, some but not all studies have found relation 

between sleep changes and quality of life measures (Ancoli-Israel, Cole, Alessi, 

Chambers, Moorcroft, & Pollak, 2005), and it is worth noting that actigraphy is not as 

accurate as PSG since it is an indirect measure of sleep-wake pattern by the amplitude and 

frequency of movement (i.e. activity).  

1.7 The current study 

Psycho-social stress refers to the factors in our daily lives that cause stress, in our case the 

high local unemployment and experienced latent and manifest deprivation. 

 

Figure 1:  The interaction between unemployment as a stressor and experienced strain, with 

locus of control (LOC) and gender as mediating variables. 

The aim of the current study is to deepen and widen knowledge about the relations 

between general and individual unemployment as a psycho-social stressor and the 

resulting strain experienced in a group of unemployed (UE) to a group of employed (EM) 

individuals.  Strain refers to the wear and tear of bodies and minds sustained during the 

process of adjusting to or resisting a stressor.  The strain factors assessed here include 

changes in sleep pattern and quality, general well being and depressive symptoms.  

Possible mediating variables include locus of control (LOC) and gender differences, see 

Figure 1. 
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General trends hypothesis:  

 Experienced stress of latent and manifest deprivation is expected to show a strong 

association with strain variables (i.e. sleep quality and pattern, depressive 

symptoms and health-related quality of life), and strain variables are also expected 

to be interrelated. 

 Internal locus of control is expected to correlate negatively with sleep disturbance, 

health-related quality of life, and depressive symptoms. Thus, internals are 

expected to experience lower stress and strain than externals.  

Between-groups hypothesis: 

 Between employed (EM) and unemployed (UE) groups, we expect to find higher 

levels of manifest and latent deprivation in the unemployed group than in the 

employed group. 

 UE are expected to nap more, show circadian rhythms disturbances and reduced 

sleep quality in comparison with EM.  

 UE are expected to show significantly lower levels of health related quality of life 

than EM and higher levels of depressive symptoms. 

Method 

2.1 Participants 

29 individuals (16 males and 13 females) aged 35-45 years participated in this study.  The 

employed group consisted of 16 participants (10 males and 6 females) who had been in a 

steady job for at least three months.  These were contacted indirectly through 

advertisement at their employer, i.e. the National Audit Office (Ríkisendurskoðun) and 

GoPro Ltd (Hugvit).  The unemployed group consisted of another 13 participants (6 males 

and 7 females) who had been unemployed for at least three months and were registered at 

the Directorate of Labour (Vinnumálastofnun).  Around 400 unemployed individuals were 

contacted in November and December 2010 via the Directorate through mailing list.  The 

response rate was around 5% (N=19) of which 13 individuals followed through with 

participation (3%). 

2.2 Measures 

Locus of control (LOC) 

Patricia Duttweiler's 28-item Internal Control Index (ICI-stjórnrótarkvarðinn), (Tausen & 

Eiríksdóttir, 2009), uses a five-point Likert scale, in which people have to state whether 

they would rarely (less than 10% of the time), occasionally (about 30% of the time), 
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sometimes (about half the time), frequently (about 70% of the time), or usually (more than 

90% of the time) behave as specified by each of 28 statements. Variables assessed that are 

especially pertinent to internal locus include: cognitive processing, autonomy, resistance 

to social influence, self-confidence and delay of gratification. The global score can range 

from 28 indicating high external LOC to 140 indicating high internal LOC (Duttweiler, 

1984).  The theoretical mean of 84 would thus indicate that the person has a tendency to 

internal LOC 50% of the time.  Norms have been developed and are based on a sample of 

1365 college and university students and indicate that means range from 99.3 to 120.8 for 

both sexes (Falikowski, 2002).  High internal locus is associated with more control of own 

behaviour, more proactive behaviour (as in seeking information and knowledge 

concerning one´s situation) than people predisposed to external locus.  Internals are also 

more likely to assume that they can and will succeed in their personal endeavour.   

Latent and manifest benefit/deprivation 

The latent and manifest benefit/deprivation (LAMB) scale (Muller, Creed, & Waters, 

2005) provides a psychometrically sound assessment of latent (or hidden) and manifest 

(obvious) benefits/deprivation of employment.  The LAMB scale is build on six subscales 

containing 6 items each, these subscales are: time structure, social contact, collective 

purpose, status and enforced activity, which were suggested by Jahoda (Jahoda, 1981), 

and financial strain as a manifest deprivation.  For the purpose of this study, the LAMB 

scale was translated into Icelandic (Mat á leyndum og augljósum ávinningi/skorti).  

Answers were given on a 7 point scale from 0=totally agree to 6=totally disagree.  The 

LAMB subscales (as well as the mean global LAMB score) have a possible range of 6-42 

with a theoretical mean of 24.  A lower score (< 24) indicates deprivation and a higher 

score (>24) indicates benefit. 

Pittsburgh sleep quality index  

The PSQI is a self-rating measure designed to assess subjective sleep quality and 

disturbances during the previous month (Buysse, 1989).  Scoring is based on a 0 to 3 

scale, whereby 3 reflect the negative extreme on the Likert Scale.  It differentiates “poor” 

from “good” sleep by measuring seven areas: subjective sleep quality, sleep latency, sleep 

duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and 

daytime dysfunction over the last month.  The sum of these yield a global PSQI score of 

subjective sleep quality.  The global PSQI score ranges from 0 to 21, and a global sum of  

≥5 indicates a “poor” sleeper.  

Actigraphy and sleep analysis 

Sleep duration and pattern was measured by wrist actigraphy (Actiwatch, CamNtech, 

Cambridge, UK). The Actiwatch (AW) has the size of a small wristwatch and is carried on 
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the non-dominant hand for five days and nights.  Sleep-wake pattern is indicated by the 

amplitude and frequency of movement (i.e. activity). 

 

Image 2: Actiwatch (AW7) with an accelerometer and an event marker (CamNtech, 2008). 

An event marker button is used to mark bedtime and get up time when using the AW to 

analyse sleep and in this study also when the AW was removed for bathing and showering 

(see Image 2).  The software Actiwatch Sleep Analysis 2001, version 1,19 (CamNtech, 

2008) was used to make three kinds of analysis: sleep analysis (SA), nap analysis (NA) 

and non-parametric circadian rhythm analysis (NPCRA).  

 

 

Figure 3:  Actigram (1 day plot) showing circadian rhythm over 5 workdays and nights (from 

noon Monday to Saturday morning). 

Sleep analysis (SA) gives a total of 22 sleep parameters, for example: bed time, time in 

bed, actual sleep time, number of wake bouts, etc.  Nap analysis (NA) during daytime was 

conducted with the cutpoint set to a minimum of 10 minutes and maximum of 120 

minutes. The nap parameters are: nap number, start time, nap length, total nap length and 

average nap length.  The epoch length of one minute was used for the analysis of wrist 
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activity data.  Non-parametric circadian rhythm analysis (NPCRA) gives 8 parameters: L5, 

L5-onset, M10, M10-onset, amplitude, relative amplitude, interdaily stability, and 

intradaily variability.  For a full list of actigraphic parameters and definitions, see 

Appendix A.  The raw actigraph data was supplemented with a sleep diary.  

Beck depression inventory (BDI) 

The original BDI scale (translated by Eirikur Örn Arnarson, 1979) is a self-report measure 

designed to assess the presence and severity of depressive symptoms. The scale contains 

21 items reflecting common symptoms of depression that are rated from 0 to 3.  Ratings 

pertain to symptoms over the prior two weeks, with higher total scores indicating more 

severe depressive symptoms.  Scores between 0-9 indicate minimal symptoms, scores 10-

18 indicate mild depression, scores 19-29 indicate moderate depression and scores 30-63 

indicate severe depressive symptoms.   

Health-related quality of life (HRQL) 

The Icelandic Quality of Life (IQL) scale (Helgason, Björnsson, Tómasson, & 

Grétarsdóttir, 2000) is a self-report measure focusing on health related quality of life.  The 

IQL has 32 items composing 12 factors or subscales: general health perceptions, 

depression, anxiety, energy, pain, physical health, cognition attention, sleep, social 

functioning, financial status, self-control, and general well-being.  Norm-based T-scores 

(Mean=50, SD=10) are computed for each subscale and for the global IQL score.  T-

scores of 50 indicate average health status; below 50 indicate below average health status 

and scores above 50 indicate above average health status. 

2.3 Design 

Age was held as a constant, ranging from 35 to 45 years.  Independent variables were 

employment status (employed/unemployed), gender and length of unemployment (3-6 

months; 7 months plus). Dependent variables: 1) Level of latent and manifest 

benefit/deprivation on six subscales: collective purpose, social contact, status, time 

structure, enforced activity and financial strain;  2) Actigraphy sleep analysis: sleep 

duration, interdaily stability, intradaily variability, napping (in minutes), fragmentation 

index and sleep efficiency;  3) Sleep quality measured by PSQI;  4) Locus of control 

(internal/external); 5) Health related quality of life (IQL); and 6) Depressive symptoms 

(minimal, mild, moderate or severe) measured by BDI. 

2.4 Procedure 

Each participant met with the researcher independently and was given a folder with 

informational material on the current research (T1). The informational folder included a 

step-by-step guide, a sleeping diary, the actigraph and a consent form.  Each participant 
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was given a random six-digit number as his/her identity; so no reference would be made in 

oral or written reports which could link participants to the study by name.  The 

informational material and procedure was gone through thouroughly with each participant 

and the informed consent was signed.  The actigraph (AW) was placed on the non-

dominant hand and worn Monday (T1) to Saturday (T2).  It was only to be removed 

shortly when going for a shower, swimming etc.  An event marker button was pressed 

when going to sleep and when waking up.  The event marker was also pressed when 

taking a daytime nap and when the watch was removed from the wrist.  Participants were 

asked to fill out a sleep diary every morning, indicating when they had gone to bed, when 

they had fallen asleep and when they had woken up.  They also indicated if and when the 

watch had been removed from the wrist.  The same identification number that followed 

the informational folder had been coded into the AW and was used to log onto a webpage 

containing the research questionaires.  The questionnaires were presented in six steps, 

taking an average of 35 minutes to finish all questionnaires.  The participant was free to 

enter and exit the web-page on his or her own time and answering the questionnaires over 

a number of days.  On T2 the AW would be placed and sealed in an envelope following 

the informational folder together with the sleep diary. The sealed envelope would be 

picked up by the researcher at a scheduled time and place, usually at the participant´s 

home or work
1
.  The protocol applied was approved by the Research Ethics Committee 

(VSNb2010090006/03.7).   

2.5 Statistical analysis 

Data from the actigraph were downloaded and analysed using Actiwatch sleep analysis 

software v1.19 (Cambridge Neurotechnology 2001).  Three kinds of analysis were done 

using Sleep Analysis 2001 software, e.g. Sleep analysis, Nap-Analysis and Non-

Parametric Circadian Rhythm Analysis (NPCRA).   Further statistical analyses were done 

using SPSS for Windows (Version 17.0).   Self-report questionnaires and analyzed 

actigraphic data was tested for normality (i.e. Shapiro-Wilk test) and homogeneity of 

varience.  Non-parametric tests were employed when assumptions of normality and 

homogeneity of variance were not met. Descriptive statistics, independent samples t-tests 

and Mann-Whitney were used to detect significant differences between EM-UE groups. 

As a measure of non-parametric correlation, Kendall's tau was applied, and for parametric 

sample data Pearson correlation was used.  

                                                   

 

 

 

1
 This mounted up to a weekly number of 3-6 initial meetings (T1) and another 3-6 pickups (T2) 

over a period of three months. 
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Results 

From our sample of 29 participants one did not answer the online questionnaires and was 

excluded from further analysis.  The remaining 28 participants answered all questionnaires 

and provided a minimum of 5 nights of usable actigraphy data.  The employed group 

(EM) consisted of 15 participants of which 60% were male and 40% were female.  The 

unemployed group (UE) consisted of 13 participants of which 46% were male and 54% 

were female (Table 1).  The length of unemployment varied from 3 months to more than 2 

years.  38.5% had been unemployed 3-6 months (N=5), and 61.5% for more than six 

months (N=8), that is 3 individuals unemployed for 3-6 months and five for 7 months 

plus.  54% of unemployed reported having attended some kind of course within the last 

month. 

Table 1: Counts of male and female participants by employment status (EM, UE) and length 

of unemployment: 3-6 months and 7 months plus. 

    male female Total 

Employed (EM) 9 6 15 

Unemployed (UE) 6 7 13 

 

UE: 3-6m 1 4 5 

 

UE: 7m plus 5 3 8 

Total 15 13 28 

 

3.1 Locus of control (LOC) 

Normality test (Shapiro-Wilk test) indicated that the LOC data were normal, D(28) =.975, 

p=.706; and variances are not significantly different, F(1, 26) =.105, p=.749, i.e. 

parametric tests would apply to between-group (EM-UE) comparisons. 

The LOC scores in our sample ranged from 78 (external locus) to 124 (internal locus), 

with a mean of 104.4 that is within the normed mean (M: 99.3-120.8), and well above the 

theoretical mean of 84. Both EM and UE groups fall more on internality than externality, 

which is consistent with the norm (see Figure 4).  Independent samples t-test was 

computed revealing no significant difference in sample means between gender (t(26) = -

.174, p=.863) or unemployment status (see Table 2), indicating that gender and 

employment status samples come from the same underlying population.  
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Figure 4:   Boxplot of the distribution of LOC (Locus of Control) scores for employed and 

unemployed group by gender (N=28). The possible range of scores: 28-140.  Reference line 

(red) is indicating the theoretical mean (tM=84) above which we find more internal LOC 

tendencies in thoughts, attitudes and behaviors. The two grey reference lines indicate the 

range of means (M: 99.3-120.8) from norm (Falikowski, 2002).  

Table 2:  Summary (median, mean, and std. error of mean) for EM and UE groups on global 

LOC (Locus of Control) score.  Independent samples t-test, degrees of freedom, p-value (2-

tailed) and effect size, r. 

 N Mean SE t df p r 

EM 15 100,8 2,9 
 

 
  

UE 13 108,6 3,1 -1.857 26 ,075 -,15 

Total 28 104,4 2,2        

 

Associations to LOC scores: 

Point-biserial correlations revealed a moderate positive correlation of LOC scores with 

employment status, r=.34, p=.037; i.e. employment status accounts for 11.6% of the 

variation in global LOC scores.  Partial correlations, controlling for gender effect, were 

computed.  Internal locus of control was significantly related to increased cognitive 

attention (IQL), higher status perceptions and enforced activity (LAMB), and to increased 

motor activity during the ten most active hours, M10 (measured by actiwatch, AW) (see 

Table 3).  Bivariate correlation also revealed a significant relation to financial strain 

(LAMB), r= -.339, p<.05. 
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Table 3:  Partial correlation (r), controlling for gender effects, between variables measured 

and Locus of Control (LOC).  Component variables are shown in italics.  Abbreviations: 

cognitive attention (CA), status (S), enforced activity (EA), activity during 10 most active 

hours (M10). 

  LOC CA S EA M10  

Global LOC 
     

Cognitive attention (IQL) ,550
**

 
    

Status (LAMB) ,373
*
 ,322 

   
Enforced activity (LAMB) ,559

**
 ,701

**
 ,457

**
 

  
M10  ,337

*
 ,425

*
 ,047 ,326   

* p < .05.  **p < .01.  (1-tailed) 

 

3.2 Latent and manifest benefit/deprivation (LAMB) 

The normality test (Shapiro-Wilk test) was not significant for the Global LAMB data 

(D(28) =.976, p=.742), indicating that the data is normal and parametric tests could be 

used. However, test of homogeneity of variance indicate that between group (EM-UE) 

comparisons require non-parametric tests, F(1, 26) = 17.471, p<.001. 

 

Figure 5:  Boxplot of the distribution of global LAMB scores for employed (N=15) and 

unemployed (N=13) group by gender. The possible range of scores: 6-42.  Reference line is 

indicating the theoretical mean (tM=24) below which we find latent and/or manifest 

deprivation. 

Overall, the global LAMB scores suggest benefit of latent and manifest variables 

(Mdn=28.8, M=28.3, SE=.75).   Between-group differences were calculated using Mann-

Whitney U test (see Table 4) and suggest no significant differences on global LAMB 

scores between EM and UE groups. 
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Figure 6:  Clustered bar graphs showing mean (+-1 SE) on LAMB subscales and global score 

for employed (N=15) and unemployed (N=13) group.  Scale ranges from 6 (high deprivation) 

to 42 (low deprivation/high benefit).  Reference line indicates the theoretical mean (tM= 24) 

of which scores below 24 indicate experienced deprivation. 

Within subscales, significant differences were found between employment status groups in 

financial strain, with UE showing financial deprivation while the EM did not.  Significant 

differences were also found between groups on time structure, with the UE showing no 

overall deprivation but high variability, and EM showing deprivation but also high 

variability (see Figure 6).  On the other subscales no significant differences were found 

between UE-EM groups (see Table 4).  

Table 4: Summary of mean and std. error of mean (SE) for Employed (N=15) and 

unemployed (N=13) group on the LAMB components (in italics) and global score.  Mann-

Whitney U test (Method: Exact), and exact sig. (1-tailed) and the calculated effect size, r = z / 

sqrt (N). 

      Mean SE U   p r 

Global LAMB score EM 28,8 0,6      

UE 27,7 1,5 86,5   ,313 -,10 

 
Collective purpose EM 28,7 1,4      

 
UE 27,8 3,2 94,5   ,450 -,03 

 
Financial strain EM 29,7 2,1      

 
UE 19,9 3,4 52,5   ,019* -,39 

 
Social contact EM 29,8 1,1      

 
UE 28,1 2,2 77,0   ,178 -,18 

 
Status EM 36,7 1,0      

 
UE 37,0 1,4 89,5   ,362 -,07 

 
Time structure EM 18,9 1,8      

 
UE 25,9 2,5 52,0   ,018* -,40 

 
Enforced activity EM 29,2 1,2      

  UE 27,3 2,1 81,5   ,237 -,14 

*p-value is significant at alpha level .05 
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Significant gender differences were found in global LAMB scores (U=54.5, p=.024, r= 

.38) with males being more inclined towards experiencing latent and/or manifest 

deprivation. No gender difference in global LAMB score was detected within employment 

status groups, EM: U=10, p=.064, r=.40; UE: U=14, p=.068, r=.44.  Within LAMB 

subscales males reported less benefits of collective purpose (U=57.5, p=.033, r=.35), 

social contact (U=946, p=.008, r=.45), and status (U=48.5, p=.011, r=.43).  Within 

employment status groups, significant gender difference was found in enforced activity for 

EM group (U=12, p=.041, r=.46), indicating that employed females had more benefits of 

enforced activity than employed men.  For UE group significant gender difference was 

found in social contact (U=5.5, p=.012, r=.62) and status (U=7.5, p=.029, r=.54), 

indicating that unemployed women reported more benefits of social contact and status 

than unemployed men. 

Associations to LAMB scores: 

As mentioned above, people with a tendency towards internal locus of control were more 

likely to experience benefits of enforced activity (r=.56) and status (r=.37). 

 

Figure 7:  High positive correlation between global LAMB scores and global IQL (Icelandic 

quality of life) scores, with R-squared and the regression equation (N=28). 

Pearsons´s correlations revealed a large positive relationship between global LAMB 

scores and IQL (r=.75, p<.001), with global LAMB scores explaining 56% of the variation 

in IQL scores.  This suggests that the level of latent and manifest benefits/deprivation is a 

good predictor of quality of life.  Further investigation suggested that the LAMB scale and 

IQL scale are tapping on to some of the same constructs, for example financial status vs 
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strain.  Point-biserial correlations suggests that gender accounts for 14.4% of the variation 

in LAMB scores (r=.38, p=.023).   

Latent and manifest deprivation was related to an increase in depressive symptoms (τ= -

.403, p=.002), especially deprivation of enforced activity (τ= -.476, p<.001), collective 

purpose (τ= -.424, p=.001), social contact (τ= -.323, p=.012) and status (τ= -.305, p=.018), 

and to more financial strain (τ= -.243, p=.044).  Deprivation of the latent aspects of 

enforced activity (r= -.321, p=.048) and collective purpose (r= -.385, p=.022) showed 

significant association with poorer self-reported sleep quality (PSQI). 

3.3 Pittsburgh sleep quality index (PSQI) 

Shapiro-Wilk test indicated significant non-normality for the PSQI data, D(28) =.867, 

p=.002, thus non-parametric tests were used.  In general, global PSQI scores suggest that 

our employed sample (M=4.33, SE=.53), and unemployed sample (M=6.92, SE=1.21) 

were sleeping somewhat poorly during the previous month (see Figure 8).   

 

Figure 8:  Boxplot illustrating the distribution of global PSQI scores for employed (N=15) 

and unemployed (N=13) within gender groups (possible range: 0- 21).  Reference line: cut-

off score ≥5 indicates poor sleepers. 

Mann Whitney U test revealed no significant gender differences in global PSQI scores, 

U=90.5, p=.379, r=-.061, nor gender difference within employment status groups, EM: 

U=24, ns, r=.016; UE: U=18, ns, r=.027.  At face value, there is a trend for unemployed 

workers to sleep poorer than the employed, as illustrated in Figure 8.  However, Mann-

Whitney U test indicated that the difference is non-significant.  Similarly, the between-

group differences on all seven subscales (score range: 0-3) were non-significant, athough 

use of sleep medication was close to being significantly different for EM-EU group 

(p=.056), indicating that unemployed used more sleep medication.   
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Figure 9:  Error bars (mean ± 1 std. error of mean) of PSQI component scores for EM and UE 

groups. Reference line indicating sample mean (M=.80). 

Within groups, UE participants scored most highly on sleep latency, followed by 

subjective sleep quality, daytime dysfunction, and sleep duration (see Table 5).  Lowest 

scores were on the use of sleep medication for UE (see Figure 9).  The EM group scores 

most highly on sleep latency, followed by daytime dysfunction, sleep duration and sleep 

disturbance.  Lowest scores were on the use of sleep medication (i.e. indicating low use), 

and on sleep efficiency, indicating good sleep efficiency (see Table 5). 

Table 5:  Summary statistics (median, mean, and std.eError of mean) for EM and UE groups 

on PSQI subscales and their global score.  Mann-Whitney U test (method: exact), showing U 

statistic and exact sig. (1-tailed) and the calculated effect size, r = z / sqrt (N). 

      Median Mean SE U p   r 

Global PSQI score EM 5 4,33 0,53    

UE 6 6,92 1,21 66 ,075 -,28 

 
Subjective sleep quality EM 1 0,73 0,15    

 

UE 1 1,23 0,26 67 ,082 -,29 

 
Sleep latency EM 1 0,87 0,24    

 

UE 1 1,54 0,33 66 ,072 -,29 

 
Sleep duration EM 1 0,80 0,11    

 

UE 1 0,92 0,18 88,5 ,400 -,10 

 
Sleep efficiency EM 0 0,20 0,11    

 

UE 0 0,85 0,34 73,5 ,080 -,26 

 
Sleep disturbance EM 1 0,73 0,12    

 

UE 1 0,92 0,14 81 ,258 -,19 

 
Use of sleep medication EM 0 0,20 0,20    

 

UE 0 0,46 0,18 69 ,056 -,35 

 
Daytime dysfunction EM 1 0,80 0,11    

  UE 1 1,00 0,16 81 ,250 -,19 
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Associations to PSQI: 

Non-parametric correlations revealed significant negative relationship between global 

PSQI scores and IQL scores (τ= -.359, p= .005), indicating that people who sleep poorer 

during the last month were likely to report lower health-related quality of life.  A positive 

association was between PSQI and BDI scores (τ= .37, p= .006), suggesting that people 

with more depressive symptoms showed poorer sleep quality. 

3.4 Actigraphy and sleep analysis 

Six subjects (EM: 4 males, UE: 2 females) reported abnormal sleep because of sickness 

(e.g. flu, throat infection, and bad asthma) or small children in household that were 

causing a high frequency of nocturnal awakenings. These subjects (N=6) were not 

included in the further analysis of actigraphy data
2
, leaving 22 subjects with 5-day 

actigraph recordings.  The average nocturnal sleep length was 6 hours and 45 minutes (or 

405.3 minutes), that is 403.3 minutes for employed (6:43) and 407.3 minutes for 

unemployed group (6:47), (see Table 6).   

Table 6:  Summary statistics of mean total sleep length (nocturnal sleep plus napping) and 

mean nocturnal sleep over one 24 hour cycle (in minutes), with independent samples t-test 

statistics and p-value (2-tailed). 

    Mean SE Median t df p 

Total sleep length (min) EM 419,9 14,6 424    

UE 436,8 24,0 432 -0,602 20 ,554 

Nocturnal sleep (min) EM 403,3 12,9 391    

UE 407,3 25,9 383 -0,138 20 ,555 

Fragmentation index (FI) EM 27,47 3,88 28,0    

UE 26,00 4,07 29,0 0,262 30 ,796 

Sleep efficiency (SE) EM 83,86 2,45 84,9    

UE 83,51 2,12 82,0 0,109
a 

19,6 ,914 
a
. Equal variances not assumed 

       

The mean total sleep length (i.e. nocturnal sleep plus napping), was 7:00 for employed 

group and 7:16 for unemployed group, with an overall average of 7 hours and 8 minutes 

(i.e. 428.4 minutes).  Independent samples t-test revealed no significant difference 

                                                   

 

 

 

2
 Initial analysis of sleep fragmentation (restlessness during sleep) and sleep efficiency as well 

as NPCRA parameters showed unusual results. Further investigation showed that subjects with 

unusual sleep during the 5-day period of actigraphic recording were confounding the results, 

especially in associations to self-report measures as IQL. 
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between EM and UE groups on nocturnal sleep or total sleep length (i.e. nocturnal sleep 

plus napping), (see Table 6).  The fragmentation index (FI), which describes the overall 

fragmentation of sleep, ranges from 0.1- 48.2 (M=26.7).  Sleep efficiency (SE) ranged 

from 66.2 – 98.7 (M=83.7).  No significant EM-UE differences were found in FI or SE 

(see Table 6).  No significant gender differences were found in sleep analysis parameters. 

Nap analysis 

The average nap ranged from 0 to 67 minutes in duration (M=17.9, Mdn=16.1, SE=2.8).   

Total minutes of napping over five weekdays ranged from 0 to 448 minutes (M=115.5, 

Mdn=63.5, SE=26.4), with a mean of 23 minutes of napping per day. The EM-UE 

difference in total napping and mean length of naps was non-significant, see Table 7. 

Table 7:  Mean, std. error of mean (SE) and median on nap analysis parameters for UE and 

EM groups.  Mann-Whitney U test of equality of population means is shown with the U 

statistic, exact sig. (1-tailed) and the effect size, r = z / sqrt (N). 

  Mean SE Median U p r 

Total minutes of napping EM 83,18 32,83 37,00    

 UE 147,73 40,51 136,00 40 ,094 -,29 

Mean length of naps (min) EM 20,61 5,37 16,00    

UE 15,12 1,88 18,20 58,5 ,456 -,03 

 

Circadian rhythm analysis 

One additional subject (1/22) was removed from circadian rhythm analysis (CRA) since 

the actiwatch had been removed for excess time periods
3
, leaving in total 21 subjects for 

CRA.  Regarding activity patterns on individual days, NPCRA (non-parametric circadian 

rhythm analysis) suggest good stability across days for our sample (interdaily stability, IS: 

M=.59, SE= .03).  Overall, the relative consolidation/fractionation within days, that is, the 

frequency and extent of transitions between rest and activity, indicates a typical value < 1 

indicating a normal rest-activity pattern (IV: M=.88, SE=.05).  Significant gender 

difference in intradaily variability (IV: U=32, p=.057, r= -.35) indicate that males showed 

a tendency towards more fragmentation or a less structured rhythm (Figure 10); however, 

the gender difference was not significant within employment status groups because of 

                                                   

 

 

 

3
 One subject had the actiwatch removed during exercise and forgot to take it on after exercise 

on two occasions. Six subjects with unusual sleep-wake pattern were also excluded, i.e. in total 

7/28 subjects were excluded from circadian rhythm analysis (CRA). 
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sample size. Significant gender difference was also found in M10 (t(19)= -2.379, p=.028), 

indicating that females showed a higher and more stable activity rhythm during the day.  

Taken as a whole, the data suggests a tendency towards one prolonged activity period and 

one prolonged rest period in every 24 hour cycle.  The difference in activity level between 

the 10 most-active (M10) and 5 least-active hours (L5) in the day is high (relative 

amplitude, RA: M=.89, SE=.01).   

 

 

Figure 10:  Boxplot of intradaily variability (IV) for employed and unemployed within 

gender groups (possible range: 0- 2).  Reference line: ≥1 indicates a fragmented rhythm. 

There was a substantial overlap between UE-EM groups on actigraphic parameters, and no 

significant EM-UE differences on sleep parameters were found (see Table 8). However, 

intradaily variability is close to being significant (p=.057), indicating that unemployed 

showed increased stability in rest-activity pattern within individual days. 

Table 8:  Mean, std. error of mean (SE) and median on NPCRA and Sleep Analysis 

parameters for UE and EM groups.  Mann-Whitney U test of equality of population means is 

shown with the U statistic, exact sig. (1-tailed) and the effect size, r = z / sqrt (N). 

    N Mean SE Median U p r 

Interdaily Stability (IS) EM 11 0,57 0,04 0,60    

UE 10 0,60 0,04 0,62 47 ,327 -,11 

Intradaily Variability (IV) EM 11 0,95 0,06 0,95    

UE 10 0,80 0,09 0,73 26 ,057 -,35 

L5  EM 11 979 123 959    

UE 10 1340 219 1270 54 ,112 -,28 

M10 EM 11 19111 1607 17150    

UE 10 22174 2229 23052 27 ,193 -,20 

Relative Amplitude (RA) EM 11 0,90 0,01 0,90    

UE 10 0,88 0,02 0,90 34 ,405 -,06 
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Associations to sleep analysis parameters: 

The individuals who on average were sleeping less than 350 minutes (i.e. 5:50 hr) per 

night reported well below average general well-being (IQL).  Similarly, when the average 

sleep length exceeded 550 minutes (i.e. 9:10 hr) the trend indicates that general well-being 

would be well below average.  The best fit regression model for nocturnal sleep length to 

other variables is not a linear but rather a quadratic regression model
4
, as illustrated in 

Figure 11.  The quadratic regression model for nocturnal sleep (NS) and general well-

being (GWB) explains 73.2% of the variation in scores (F(19, 2) = 25.883, p<.001).  

Average nocturnal sleep length (NS) also showed similar relation (a “quadratic frown”) to 

other IQL components as social functioning, self-control, cognitive attention, anxiety, 

depression, energy and the global IQL score.  In addition, NS showed a similar relation to 

global LAMB score, specifically the components of enforced activity and status (see Table 

9).   

 

 

Figure 11:   Scatterplot (grouped on employment status) between minutes of nocturnal sleep 

and general well-being (GWB, a component of IQL scale).  The quadratic regression (y = 

ax^2 + bx +c) is shown with 95% CI of mean.  Reference line: the population average (T=50) 

with below average scores indicating below average GWB. 

                                                   

 

 

 

4
 Subjects with disrupted sleep because of sickness or small children in household (N=6) are 

not included. 
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Table 9:  Statistics for quadratic regression equations: y = ax^2 + bx +c, where x is the 

average nocturnal sleep length; R
2
 and p-value for models. N=22. 

    a b c R
2
  p 

Icelandic quality of life -0,001 1,055 -181,96 ,52  ,001*** 

 
General well-being (IQL) -0,002 1,338 -257,72 ,73  ,000*** 

 
Cognitive attention (IQL) -0,001 0,845 -137,24 ,34  ,020* 

 
Anxiety (IQL) -0,001 0,992 -152,35 ,54  ,001*** 

 
Depression (IQL) -0,002 1,392 -243,46 ,52  ,001*** 

 
Social functioning (IQL) -0,001 0,797 -137,16 ,52  ,001*** 

 
Energy (IQL) -0,001 1,241 -209,97 ,61  ,000*** 

 
Self-control (IQL) -0,001 1,194 -211,56 ,57  ,000*** 

Global LAMB -0,002 1,846 -252,79 ,51  ,001*** 

 
Status (LAMB) 0,000 0,119 -54,78 ,45  ,004** 

  Enforced activity (LAMB) 0,000 0,467 -77,16 ,46  ,003** 
* p < .05.  **p < .01.  ***p < .001. 

 

When controlling for gender effects, no significant association was found between self-

report measures and sleep efficiency (SE), nor the fragmentation index (FI). 

Associations to napping:  

Non-parametric correlations were computed for total minutes of napping (TMN) and 

average nap length (ANL) and other measured variables; significant associations are 

shown in Table 10.  People who were napping more also showed more daytime 

dysfunction, and poorer social functioning.  In addition, people who were napping more 

showed poorer physical health, poorer general health, and more physical pain.  Regarding 

nap length (ANL), there were no significant associations to self-report measures.  

Table 10:  Kendall´s tau non-parametric significant correlations for total minutes of napping 

(TMN) and average nap length (ANL) with components: general health (GH), social 

functioning (SF), physical health (PH), bodily pain (BP), and daytime dysfunction (DD). 

  TMN ANL GH SF PH BP DD 

Average nap length (ANL) ,122 
      

General health (IQL) -,591
**

 -,230 
     

Social functioning (IQL) -,494
*
 -,020 ,497

*
 

    
Physical health (IQL) -,514

*
 -,120 ,872

**
 ,450

*
 

   
Bodily pain (IQL) -,583

**
 -,211 ,699

**
 ,057 ,759

**
 

  
Daytime dysfunction (PSQI) ,519

*
 ,218 -,512

*
 -,543

**
 -,476

*
 -,486

*
   

* p < .05.  **p < .01.  (1-tailed) 

 

Associations to NPCRA parameters: 

People with more a stable circadian rhythm across days or interdaily stability (IS) showed 

increased cognitive attention, energy, self-control, better sleep, and general well-being 

(IQL) (see Table 11). A more stable rhythm across days was also associated with a 
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tendency towards internal locus of control (LOC).  Intradaily variability (IV) scores 

increased (i.e. more transitions between rest and activity) with less latent benefits of status 

(LAMB) and poorer self-reported sleep quality (PSQI).  A more fragmented rhythm was 

also associated with lower internal locus of control (LOC), or externality.  Less motor 

activity during the 5 least active hours (L5) was associated with increased general 

wellbeing (IQL), and with more latent and manifest benefits, especially less financial 

strain (see Table 11).  Conversely, more motor activity during the 10 most active hours 

(M10) were associated with better general health, less physical pain and better sleep 

(IQL). The relative amplitude (RA) was significantly associated with better health-related 

quality of life, especially better cognitive attention, social functioning, energy, self-control 

and general well-being. Moreover, RA was associated with more latent and manifest 

benefits, specifically increased collective purpose and enforced activity and less financial 

strain (see Table 11). 

Table 11:  Partial correlations, controlling for gender effects, for self-report measures 

(components in italics) and NPCRA parameters: interdaily stability (IS), Intradaily variability 

(IV), 5 least active hours (L5), 10 most active hours (M10), and Relative amplitude (RA). 

    IS IV L5 M10 RA 

Global IQL ,373 ,082 -,296 ,233 ,440
*
 

 

General health ,111 ,187 -,119 ,421
*
 ,249 

 

Cognitive attention ,441
*
 -,151 -,203 ,361 ,465

*
 

 

Social functioning ,318 ,049 -,311 ,060 ,387
*
 

 

Energy ,467
*
 -,051 -,340 ,309 ,566

**
 

 

Bodily pain ,118 ,170 -,039 ,450
*
 ,199 

 

Self-control ,417
*
 ,089 -,370 ,049 ,436

*
 

 

Sleep  ,416
*
 ,273 -,046 ,388

*
 ,329 

 

General well-being ,393
*
 -,050 -,536

**
 -,140 ,543

**
 

Global PSQI  -,289 -,441
*
 ,194 -,216 -,372 

Global LAMB  ,257 -,241 -,423
*
 ,144 ,491

*
 

 

Collective purpose ,367 -,204 -,370 ,175 ,531
**

 

 

Financial strain ,116 ,160 -,434
*
 -,058 ,393

*
 

 

Status ,352 -,464
*
 -,173 -,054 ,180 

 

Enforced activity ,215 -,234 -,249 ,149 ,421
*
 

Global LOC  ,399
*
 -,421

*
 ,085 ,234 ,109 

* p < .05.  **p < .01.  (1-tailed) 

 

3.5 Depressive symptoms, BDI 

Non-parametric tests were used since Shapiro-Wilk indicated significant non-normality 

for the BDI data (D(28) = .789, p<.001).  Overall, the mean BDI scores ranged from 0 to 

20 indicating minimal to moderate depressive symptoms in our sample, with 75%  

showing minimal symptoms, 21.4%  mild symptoms and  3.6%  moderate symptoms.   
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Figure 12:  Bargraph of the distribution of BDI scores EM and UE within gender groups.  

Reference lines: minimal symptoms = 0-9, mild depression = 10-18, moderate depression = 

19-29, severe depression = 30-63. 

Within groups, the EM had 86.7% with minimal and 13.3% with mild symptoms of 

depression.  Within UE, 61.5% showed minimal symptoms, 30.8% mild, and 7.7% 

moderate symptoms of depression.  A significant gender difference (U=57.5, p=.029, r=-

.36) indicates that males had more depressive symptoms than females. Within 

employment status the gender difference is not significant because of sample size, EM: 

U=14, p=.056, r=-.42; UE: U=12, p=.110, r=-.36.  The distribution of scores could 

indicate a trend towards unemployed showing more depressive symptoms.  However, no 

statistical significant difference was found in the level of depressive symptoms between 

the EM and UE group (see Table 12).   

Table 12:  Summary of BDI (Beck Depression Inventory) scores for EM and UM groups, 

showing count (N), median, mean, std. error of mean (SE).  Mann-Whitney U test statistic, 

the exact Sig, (1 tailed) and effect size, r = z / sqrt (N). 

 N Median Mean SE U p r 

EM 15 2 3,3 1,3    

UE 13 5 7,2 2,0 67,5 ,080 -,27 

Total 28 2 5,1 1,2    

 

Associations to BDI scores: 

In our sample, BDI scores were not related to locus of control (τ= -.123, ns).  Looking at 

relations to latent and manifest benefit/deprivation, a significant relation was found 
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between BDI and global LAMB scores (τ= -.403, p<.01), indicating that latent and 

manifest deprivation was associated with more depressive symptoms.  Specifically, BDI 

was related to the subscales of enforced activity, collective purpose, social contact, status 

and financial strain.  Depressive symptoms were not related to time structure (see Table 

13). 

Table 13: Kendall´s tau non-parametric correlations for BDI (Beck’s depression inventory) 

scores LAMB (Latent and manifest deprivation) components, N=28. 

  Kendall´s tau  p 

Collective purpose -0,424  ,001** 
Financial strain -0,243  ,044* 

Social contact -0,323  ,012* 

Status -0,305  ,018* 

Time structure 0,191  ,091 
Enforced activity -0,476  ,000**  

* p < .05.  **p < .01.   

 

As expected, people with more depressive symptoms also reported lower health-related 

quality of life (IQL, τ= -.600, p<.01).  The IQL component of depression was highly 

correlated with BDI scores (τ= -.635, p<.01).  Specifically, the IQL components related to 

more depressive symptoms include: more anxiety, less self-control, less social functioning, 

less attention capacity, poorer sleep, less energy, poorer general well-being, and poorer 

physical health, as listed in Table 14.  The IQL component of financial strain was 

significant at level .05 exactly; however bodily pain and was not significantly related to 

depressive symptoms on the BDI scale. 

Table 14:  Kendall´s tau non-parametric significant correlations for BDI (Beck depression 

inventory) scores and IQL (Icelandic quality of life) components; N=28. 

  Kendall´s tau  p 

General health -,207  ,075 

Cognitive attention -,584  ,000** 

Depression -,635  ,000** 

Social functioning -,370  ,006** 

Financial status -,238  ,050* 

Energy -,627  ,000** 

Anxiety -,558  ,000** 

Physical health -,345  ,010* 

Bodily pain -,092  ,267 

Self-control -,596  ,000** 

Sleep  -,414  ,002** 

General well-being -,450  ,001** 

* p ≤ .05.  **p < .01.   
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Global PSQI score was significantly related to BDI scores (τ= .371, p<.01) indicating that 

people with more depressive symptoms also reported poorer sleep quality.  The specific 

subcomponent related to BDI were daytime dysfunction (τ= .492, p<.01), sleep latency (τ= 

.422, p<.01), sleep efficiency (τ= .376, p<.05), and subjective sleep quality (τ= .320, 

p<.05). 

3.6 Icelandic quality of life (IQL) 

The Shapiro-Wilk test indicated that the IQL data was normally distributed (D (28) =.979, 

p=.960), but, the assumption of homogeneity was not met (F(1, 26) =5.834, p=.023) and 

so non-parametric tests were used for between-group comparisons.   

 

Figure 13:  Boxplot illustrating the distribution of global IQL scores for employed (N=15) 

and unemployed (N=13) within gender groups.  Reference line indicates normed mean 

(M=50, SD=10). 

Across groups, the mean global IQL T-score (M=46.3, SE=9.7) is close to the Icelandic 

average of 50, ranging from 23 to 61.   Global IQL scores indicate that the unemployed 

group had significantly lower health-related quality of life than the employed group, 

U=56, p<.05, r= -.36 (see Table 15).  Furthermore, gender differences were found within 

unemployed group (UE: U=4, p=.006, r= -.68), indicating that unemployed males showed 

poorer health-related quality of life than females.  No significant gender difference was 

found within employment group (EM: U=23, p=.334, r= -.12).   
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Figure 14:  Error bars (mean ±1 std. error of mean) showing IQL (Icelandic quality of life) 

scores for EM and UE groups.  Reference line: norm-based mean T-score (M=50, SD=10), 

with >50 indicating above average health and <50 indicating below average health. 

Within EM group (N=15), T-scores on the 13 components ranged from 47.3 to 52.1, 

suggesting little variation from the normed average of 50.  The EM group scored lowest 

on the component of Sleep, indicating poorer sleep than for the normed average.  The EM 

also reported lower than average attention capacity and financial status (see Table 15).  

Other than that, the employed group had above average outcome on anxiety (i.e. less 

anxiety), better general health and more self-control than the Icelandic average.  Within 

the UE group (N=13), mean T-scores ranged from 40.1 to 48.5, indicating below average 

outcome on all components plus more variation between mean component scores. Lowest 

scores were on general well-being and social functioning, indicating poor general 

wellbeing and social functioning in comparison with the Icelandic average, and 

significantly poorer than the EM group (see Figure 14).  Similarly, the UE group reported 

below average and significantly poorer financial status and perceived self-control than the 

employed group (see Table 15).  In comparison with the Icelandic population mean, the 

UE group also reported having more depressive symptoms, less energy, less attention 

capacity, lower sleep quality, poorer physical and general health, more bodily pain and 

more anxiety (see Figure 14). 
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Table 15:  Summary statistics (median, mean, and std. error of mean) of global IQL T-scores 

and component T-scores (in italics) for EM (N=15) and UE (N=13) groups.  Mann-Whitney 

U test (method: exact), showing U statistic and exact sig. (1-tailed) and the calculated effect 

size, r = z / sqrt (N). 

      Median Mean SEM U  p r 

Icelandic quality of life EM 51 49,9 1,7     
UE 42 42,1 3,1 56  ,028* -,36 

 General health EM 52 51,3 1,9     

 UE 54 47,6 2,9 84,5  ,281 -,11 

 Cognitive attention EM 49 47,8 2,7     
 UE 44 45,4 2,8 79,5  ,207 -,16 

 Depression EM 51 49,5 2,4     
 UE 46 43,6 3,8 76,5  ,171 -,18 

 Social functioning EM 51 49,9 1,2     
 UE 40 40,3 3,1 44  ,006** -,47 

 Financial status EM 48 48,7 1,9     
 UE 40 41,6 3,1 60,5  ,045* -,32 

 Energy EM 50 49,7 1,5     
 UE 40 44,3 3,5 67,5  ,086 -,26 

 Anxiety EM 53 52,1 1,8     
 UE 53 48,5 3,1 80,5  ,222 -,15 

 Physical health EM 51 50,3 2,3     
 UE 47 46,8 2,7 75,5  ,157 -,19 

 Bodily pain EM 53 50,5 2,9     
 UE 46 46,8 2,4 69,5  ,100 -,25 

 Self-control EM 54 50,7 2,2     
 UE 41 42,9 3,3 58,5  ,036* -,34 

 Sleep  EM 46 47,3 2,3     
 UE 52 45,7 3,7 96  ,478 -,01 

 General well-being EM 51 49,1 1,6     

  UE 46 40,1 3,8 60  ,043* -,33 

* p < .05.  **p < .01.   
     

 
   

Association to IQL scores: 

Significant associations of IQL to other measures are shown in previous sections; hence 

this section reports association to global measures only.  When controlling for gender 

effects, global IQL shows significant relation to global LAMB scores, global PSQI scores 

and to employment status. When gender is not controlled for, global PSQI, LAMB, and 

BDI scores all show significant relationship to global IQL scores.  Point biserial 

correlations to employment status and gender are also significant.  Non-significant 

relationship was found between LOC and IQL (see Table 16).   
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Table 16:   Partial correlation controlling for gender effects (g); biserial correlation and r-

square; Kendall´s tau correlation coefficient for BDI; and point biserial coefficients and r-

square
 
for employment status and gender  

  IQL(g) IQL   r
2
 

Global PSQI score -,579
**

 -,567
**

 -,32 

Global LAMB score ,709
**

 ,749
**

 ,56 
Global LOC score ,122 ,126 ,02 

Global BDI score 
 

-,600
**

 
 

Employment status  -,503
**

 -,413
*
 -,17 

Gender 
 

,365
*
 ,14 

* p < .05.  **p < .01.   
 

 

3.7 Length of unemployment 

Unemployed subjects were grouped by length of unemployment (3-6m; 7m plus) in order 

to examine if mental health is likely to stabilize or continue to decrease after 6 months of 

unemployment.  Mann-Whitney U test was computed on global and component scores and 

significant independence results are listed in Table 17. 

 

Figure 15: Bargraph of mean T-scores on IQL components and global scores for 

unemployed: 3-6m (N=5) and 7m plus (N=8).  Reference lines showing mean (M=50) and 1 

st.dev. below the mean (-1 st. dev.= 40). 

Within IQL components, general health was significantly lower in 7m plus group than in 

3-6m group (r= -.51); furthermore, social functioning (r= -.45) and bodily pain (r= -.45) 

were close to being significantly worse in 7m plus group (see Table 17). 
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Figure 16:  Bargraph of mean (+-1SE) scores on LAMB components and global score for 

unemployed: 3-6m (N=5) and 7m plus (N=8).  Reference line indicates the theoretical mean 

(tM=24), of which scores below indicate deprivation. 

The group of unemployed 7m plus showed significantly more deprivation on the latent 

aspects of collective purpose (r= -.59), social contact (r= -.61) and status (r= -.49).  The 

difference was close to significant on the manifest aspect of financial strain (r= -.45).  On 

the other hand, 7m plus group showed significantly more benefit of time structure (r=-.73) 

(see Table 17).   

Average sleep length in minutes (i.e. nocturnal plus napping) for 3-6m group (M=418, 

SE=41) was not significantly different from 7m plus group (M=452, SE=30), U=11, ns.  

 

Figure 17:  Bargraph of mean minutes of napping over the 24-hour circle for employed 

(N=11), unemployed 3-6m (N=5) and unemployed 7m plus (N=6). Reference line indicating 

the overall mean (M=122). 

Within NPCRA parameters, the 7m plus group showed significantly lower activity during 

the ten most active hours (M10, r= -.76), indicating that the 3-6m unemployed had a more 

active and regular activity (wake) period.   On average the 7m plus group were napping 

significantly more (M=211, SE=61) than 3-6m group (M=72, SE=30) (see Figure 17).  
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However, 7m plus group also showed less fragmentation of nocturnal sleep (r= -.61), and 

higher sleep efficiency (r= -.52), see Table 17. 

Table 17:  Non-parametric independent samples test (Mann-Whitney U) for length of 

unemployment groups (3-6m; 7m plus), together with significance value and effects size, r = 

z / sqrt (N). 

   
 N U  p r 

IQL 

  

 

  

 

General health 13 7,5  ,037* -,51 

 
Social functioning 13 9,0  ,060 -,45 

 

Bodily pain 13 9,0  ,057 -,45 

LAMB 

  

 

  

 

Collective Purpose 13 5,5  ,016* -,59 

 
Financial Strain 13 9,0  ,056 -,45 

 

Social Contact 13 5,0  ,013* -,61 

 

Status 13 8,0  ,043* -,49 

 
Time Structure 13 2,0  ,003** -,73 

NPCRA 

  

 

  

 

M10 10 1,0  ,008** -,76 

NA 

  
 

  
 

Total min napping 11 5,0  ,041* -,55 
SA 

  

 

  

 

Fragmentation index 11 4,0  ,026* -,61 

  Sleep efficiency 11 5,5  ,045* -,52 
* p < .05.  **p < .01.  (1-tailed) 

 

3.8 Summary 

General trends in population: 

A person´s level of latent and manifest benefits showed a strong association with their 

health-related quality of life (r=.75).  Moreover, latent and manifest deprivation was found 

to be significantly related with lower relative amplitude (RA) between the most active and 

the least active hours and more depressive symptoms (BDI).  Latent deprivation was 

related to poorer sleep quality (PSQI), a more fragmented rest-activity pattern (IV) and to 

excessive or too little nocturnal sleep.  Overall, the initial claim of a strong association 

between stress variables (latent and manifest deprivation) and strain variables (sleep 

quality and pattern, depressive symptoms and health-related quality of life) is supported.  

Furthermore, strain variables were highly interrelated.  For example, the nocturnal sleep 

length was highly associated with health-related quality of life. Poorer sleep (i.e. higher 

sleep latency, less sleep efficiency, more restless sleep, and poorer subjective sleep 

quality) and daytime dysfunction was related to more depressive symptoms. People who 

were napping more showed more daytime dysfunction and poorer health.  In contrast, 

people with a more stable circadian rhythm (IS) showed increased attention capacity, 

energy, self-control, better sleep, and general well-being.  In general, poorer health-related 
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quality of life (IQL) was related to poorer sleep quality (PSQI) and increased depressive 

symptoms (BDI).  And, depression, anxiety, sleep, attention capacity, energy, general 

well-being and physical health (IQL) were all interrelated. 

Internal locus of control (internality) was associated with higher status perceptions and 

enforced activity (LAMB); and to a more stable circadian rhythm (IS, IV), more activity 

during the day (M10), and increased cognitive attention (IQL), suggesting that locus of 

control is mediating the relationship between stress and strain factors.  Also, LOC was 

found to correlate with people´s appraisal of their financial situation and internal locus of 

control was related to less financial strain.  However, LOC was not significantly related to 

sleep disturbances as stated in our initial claim.  

Gender was found to explain much of the variation in scores, with males being more 

inclined towards experiencing latent and/or manifest deprivation and showing symptoms 

of depression. Also, unemployed males reported poorer health-related quality of life than 

unemployed females. Regarding sleep-wake patterns, males were more inclined to show a 

fragmented circadian rhythm and lower activity levels during the daytime.  Overall, the 

expected general tendencies were more explicit than between-group differences in our 

sample.   

Between-group differences (EM-UE): 

Higher levels of manifest deprivation (i.e. financial strain) were found in the unemployed 

(UE) than in the employed (EM) group.  However, the EM group showed higher 

deprivation levels on the latent variable of time structure than the UE group.  No other 

significant group-differences were found on the other latent benefits/deprivation variables.  

Thus, the initial hypothesis of unemployed reporting more financial deprivation is 

supported while the claim of more latent deprivation in UE than in EM group is not. 

On average, the total sleep length was 7:08 hours with no significant group differences in 

nocturnal sleep length, napping or total sleep length.  Actigraphy revealed good sleep 

efficiency and high relative amplitude in both groups.  EM and UE groups showed a 

normal sleep-wake pattern with no significant group differences found in circadian rhythm 

within or between days.  On the other hand, both EM and UE groups reported sleeping 

somewhat poorly during the last month on self-report questionnaire on sleep quality, but 

again no significant difference existed between the groups.  Thus, the initial hypothesis 

that UE show circadian rhythms disturbances and reduced sleep quality in comparison 

with EM is not supported by our data. 

The unemployed group showed below average outcome in health-related quality of life, 

and on all IQL components.  The UE group showed significantly poorer perceived self-

control, energy, general well-being, social functioning, and general health than the EM 

group, and significantly poorer financial status supporting the results on manifest 
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deprivation.  In comparison with the Icelandic population the UE group also reported 

having more depressive symptoms, less attention capacity, lower sleep quality, poorer 

physical health, more bodily pain and more anxiety.  However, the mean scores on these 

last mentioned components were not significantly different from the EM group.  Overall, 

our initial claim is supported in that the UE group reported poorer health-related quality of 

life than the EM group.  Regarding depression, the UE group did show a trend towards 

more depressive symptoms than the EM group but the difference was non-significant.  

Our initial hypothesis of higher levels of depression in unemployed group vs. employed 

group is thus not supported by our data. 

Regarding length of unemployment, the data suggests that latent deprivation becomes 

more explicit and mental health is likely to continue to decrease after 6 months of 

unemployment. 

Discussion 

The current research represents an attempt to evaluate mental and physical health impacts 

of joblessness during economic recession and high local unemployment.  When looking at 

our sample (N=28) the data suggest a strong relation between experienced stress levels 

and strain outcomes, with associations being stronger in male than in female sample 

population.  Latent and manifest deprivation was related to circadian rhythm disturbances, 

poorer sleep quality, poorer health-related quality of life and an increase in depressive 

symptoms.   

Employed and unemployed – similarities and differences 

Unemployment was understood as a source of acute and long-term psycho-social stress 

expected to have detrimental effects on the individual´s mental and physical well-being. 

However, our results suggest that unemployment was experienced less negatively than 

expected.  The unemployed group reported significantly more financial strain, i.e. 

manifest deprivation, than the employed group, but did not show deprivation on any of the 

latent variables as social contact, common goals, status, or enforced activity.  In fact, the 

data suggest a substantial advantage for unemployed people in time structure, i.e. doing 

things needed to be done in due time.  This finding agrees with cross-cultural research 

suggesting high satisfaction with leisure time during unemployment in many EU countries 

(Ahn, García, & Jimeno, 2004).  That the unemployed did not lose the latent benefits of 

employment, as social contact, common goals, status or enforced activity, means that they 

got it through other means than their former job.  Some may become active in the local 

community, church or school.  Similarly, others may take some self-help course offered by 

the unemployment office. 
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Sleep-wake patterns were normal and we observed no significant differences between the 

groups.  Nor, was there any difference in actigraphic sleep efficiency or continuity (e.g. 

fragmentation) or in self-reported sleep quality.  The findings suggest that the unemployed 

were good in keeping an active daily routine and following a normal sleep-wake pattern.  

In light of the mature age of participants (35-45 years) and that most had a spouse and 

children; this is not so surprising, in that most participants would follow the normal sleep-

wake pattern of their family unit, i.e. the spouse still had to go to work in the morning and 

the children to school.  Assessment of depression indicated that most unemployed showed 

minimal symptoms (61.5%), 30.8% had a mild depression, and 7.7% a moderate 

depression.  No significant difference was found in the level of depression between 

employed and unemployed groups.  In light of the finding that the unemployed did not 

experience deprivation of the important latent aspects of employment (social contact, 

common goals, status, enforced activity, time structure), this could suggest that the latent 

benefits act as powerful protectors of psychological well-being. 

With respect to health, the unemployed group reported below average outcome in health-

related quality of life (IQL) and on all components of the scale, i.e. on general health 

perceptions, depression, anxiety, energy, pain, physical health, cognition attention (or 

concentration), sleep, social functioning, financial status, self-control, and general well-

being.  However, only on social functioning did the unemployed group score one standard 

deviation below the Icelandic population average.  Between-group comparisons revealed 

significantly worse outcome for unemployed on perceived self-control, energy level, 

general wellbeing, social functioning and general health.  Finally, the unemployed 

reported significantly poorer financial status than their employed counterparts, which 

agrees with our findings on unemployed experiencing more financial strain (manifest 

deprivation). 

To sum up, the negative impacts of unemployment on mental and physiological well-

being were not as explicit as expected.  Our observations indicate that situational factors 

are into play. What normally is considered highly stressful might be viewed as 

psychologically acceptable when unemployment rate suddenly rises to unmatched levels 

for the local community.  Similarly, unemployment might not be experienced as a threat 

since long-term unemployment has not been a serious problem for the past decades in 

Iceland and its consequences thus probably not as well known as in neighbouring 

countries.  Due to the accepted nature of the situation from employed and unemployed 

parties, people who lost their job experience less stigma and their sense of purpose and 

identity is protected.   As argued by Creed et al (2001), the deprivation of these latent 

functions of employment, seem to have considerable impact on well-being.  In turn, the 

retention of these latent functions should make it easier to cope with being without a job, 
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by keeping up health behaviours, i.e. sustaining a healthy lifestyle and a positive future 

outlook.    

Locus of control as a personality factors and key interactions 

Our sample revealed a typical distribution of internality/externality, with mean scores 

within the average bounds of published norms (Falikowski, 2002).  As expected, locus of 

control was found to mediate the relationship between stress and strain factors.  

Specifically, internal locus of control (internality) was associated with increased latent and 

manifest benefits, e.g. higher status perception, financial benefits, and enforced activity.  

Furthermore, internality was related to higher daytime activity levels, a more stable 

circadian rhythm, and better concentration or attention capacity.  The data suggest that 

unemployed workers who believe that their situation is ultimately outside of their control 

(externality), show more enduring concerns about their well-being.  On the other hand, 

individuals with a tendency towards internal locus of control (internality) may be more 

proactive and optimistic about their future options and capacity to deal with the current 

situation.  Further exploration of this unique dynamic is recommended. 

Support for Jahoda´s and Fryer´s unemployment models  

According to both Jahoda (1981) and Fryer (1986), people primarily engage in paid work 

to earn a living, i.e. to attain financial (i.e. manifest) benefits.  Fryer (1986) argued that 

financial deprivation is the main negative consequence of unemployment.  Our results 

show some support for Fryer´s Agency Restriction Model (1986) in that the unemployed 

group showed significant manifest (i.e. financial) deprivation which was associated with 

more strain, i.e. poorer health-related quality of life.  Jahoda (1981) argues that some 

“unintended” or latent aspects of employment (i.e. time structure, social contact, common 

goals, status, and enforced activity) fulfil some key human needs, and deprivation thereof 

is an important cause for the distress unemployed individuals experience.  An unpredicted 

finding of this study was that the unemployed sample seemed to have these latent needs 

met.  This does not mean that Jahoda´s Latent Deprivation Model goes unsupported; on 

the contrary, when we look at the population sample as a whole, there was significant 

association between latent deprivation and strain variables, e.g. disruption to sleep pattern, 

health-related quality of life, and depressive symptoms. 

Limitations and future research 

This current study is limited by the small sample size (N=28), making between group 

comparisons more vulnerable to outliers and reduces the power of the tests used.  There is 

a special concern about selection bias with more motivated and healthy individuals being 

more likely to participate in the research. This methodological problem lets us only to 
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draw conclusions about those who participated in this study and not to generalize about 

the unemployed population in general.   

The economic crisis with its financial and employment instability may have unpredictable 

influences on both unemployed and employed groups. The scope of the situation is 

unidentified, and there might have been extraneous variables not controlled for that 

confounded results.  Previous research indicates that psychological well-being deteriorates 

for employed as well as unemployed groups during economic recession and high local 

unemployment (Hallsten, Grossi, & Westerlund, 2003).  Our study did not mirror such 

findings.  In fact, our findings were considerably more optimistic than many studies 

suggest (Jin, Shah, & Svoboda, 1995; Waters & Moore, 2001; D'Arcy & Siddique, 1985). 

This suggests that follow up studies are needed to explore the unemployment-health 

relationship in times of high vs. low local unemployment.  García et al. (2004) found that 

unemployed workers in Denmark and the Netherlands reported better well-being than 

unemployed in the other EM member states.  Additional research is needed to point out 

the determinants of well-being in Icelandic unemployed populations, as well as cross-

cultural similarities and differences.  However, our study suggests that Iceland has some 

similarities to Denmark and the Netherlands.  Determinants for well-being include all 

from labour market regulations or functioning of the unemployment service, to comorbid 

stress factors, and social support on an individual level.  In relation to general well-being 

of workers during recession and high local unemployment, many factors could be 

investigated further as the effect of spouse unemployment, unsecure unemployment, 

socioeconomic status and financial burden, etc.  Another issue to address is length of 

unemployment.  Although length of unemployment was not a major issue of our current 

research because of sample size, our data suggests that latent and manifest deprivation 

could become more explicit after 6 months of unemployment and that mental health is 

likely to continue to decrease. This is not in agreement with the adaptation hypothesis 

(Dooley, Catalano, & Wilson, 1994), but more in line with the findings of Creed et al. 

(2005) arguing that well-being is likely to deteriorate with length of unemployment (Creed 

P. A., 2005).  
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5.1 Appendix A 

 

Sleep Analysis parameters & parameters from nonparametric Circadian Rhythm Analysis 

(NPCRA), with a short description of terms. 

 

A full list of actigraphic parameters: 

Sleep analysis: 

Bed Time – Inserted time when lights are switched off. This is set by the operator or set automatically by 

the analysis software reading an event marker. 

Get Up Time – Inserted time when lights are switched on. This is set by the operator or set automatically 

by the analysis software by reading an event marker. 

Time in Bed – The difference between the Get Up and Bed times. 

Sleep Start – The start of sleep as set by the operator or determined automatically by the sleep algorithm. 

Please see the technical appendix for further details. 

Sleep End – The end of sleep as set by the operator or determined automatically by the sleep algorithm. 

Please see the technical appendix for further details. 

Assumed Sleep – The difference between sleep end and sleep start. 

Sleep duration - The time actually asleep 

Actual Sleep Time – The amount of sleep as determined by the algorithm and is equivalent to assumed 

sleep minus wake time. 

Actual Awake Time – The amount of time spent awake as determined by the algorithm. 

Actual Sleep and Wake Time Percentages – These are displayed to the right of the Actual Sleep and 

Actual Wake boxes. 

Sleep Efficiency – Actual Sleep Time /Time in Bed; or in other words the actual time asleep as a 

percentage of the time in bed 

Sleep Latency – The latency before sleep onset following bed time, or the time between going to bed and 

onset of sleep. 

Number of Sleep Bouts – The actual number of episodes of sleep. 

Number of Wake Bouts – The actual number of episodes of wakefulness. 

Mean Length of Sleep and Wake Bouts – These figures are determined by dividing the total duration of 

sleep and wake by the corresponding number of sleep and wake bouts. 

Number of Minutes Immobile – The total number of minutes during the assumed sleep period where the 

counts per minute are below a predetermined “immobility“ threshold.  

Number of Minutes moving – The converse of the above being the total number of minutes where scores 

greater than the “immobility” threshold were recorded during the assumed sleep period. 

Percentage of Minutes Immobile – Number of Minutes Immobile/Assumed Sleep period. 

Percentage Minutes Moving – Number of Minutes Moving/Assumed Sleep period. 

The Number of Immobile Phases – The number of periods of continuous periods made up of consecutive 

epochs where the counts are < than the “immobility” threshold. E.g. suppose a score < 4 was recorded in 

4 consecutive epochs. This is classed as one Immobile Phase. In the example below there are 4 immobile 

phases. 

The Number of Immobile Phases of 1 Minute – The number of immobile phases where the duration is no 

more than 1 minute. In the example above there is one Immobile Phase of 1 Minute. 

Percentage Immobility – The Number of Immobile Phases of 1 Minute as a proportion of the Number of 
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Immobile Phases. In the example above the percentage immobility is 25%. 

Fragmentation Index – The addition of Percentage Minutes Moving and Percentage Immobility. This is 

used as an indicator of restlessness.  

NPCRA: 

The interdaily stability (IS): reflects the 24 hour rhythm component; A higher value indicates a more 

stable rhythm. (high=1; Low=0) M=0.6.   

The intradaily variability (IV) indicates fragmentation of rhythm, by assessing the frequency and extent of 

transitions between rest and activity; a low value indicates less fragmentation or more structure of the 

rhythm.  A higher value indicates a more fragmented rhythm and a typical value < 1. (high fragmenta.=2; 

no fragmenta.=0).   

L5: five least active hours.   

L5onset :  the onset of the most restful five hours 

M10: ten most active hours 

M10 onset: the phase of the onset of the most active ten hours 

Amplitude : AMP 

Relative amplitude, RA: The relative amplitude (RA), reflects the difference in activity level between the 

10 most active-(M10) and 5 least-active hours (L5) in the day, i.e. RA indicates quantity of activity.  

(high amplitude=1; no amplitude=0)   

Naps_count: Count of naps 

Naps_total: total length 

Naps_average: average lenght 
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5.2 Appendix B 

Abbreviations 

 

ACT actigraphy 

AW actiwatch 

BDI beck depression inventory 

CRA circadian rhythm analysis 

EM employed sample 

HRQL health-related quality of life 

IQL icelandic quality of life scale 

LAMB latent and manifest deprivation scale 

LOC locus of control scale 

NA nap analysis 

NPCRA non-parametric circadian rhythm analysis 

PSQI pittsburgh sleep quality index 

SA sleep analysis 

UE unemployed sample 

 


