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JOB INSECURITY AND ITS ASSOCIATION WITH SPECIFIC HEALTH 
AND WELL-BEING OUTCOMES 

 
 

Simon Küth 
 
 

Perceived job insecurity (JI) among employees is a common problem in our globalized 
economy that is characterized by competition and demands flexibility from both 
employees and employers. The existing literature presents a lot of evidence for the 
impact of JI on general physical health and psychological well-being outcomes, but 
asks for more longitudinal research on the impact of JI on specific outcomes, 
controlled for their baseline levels. The current study addresses this gap in existing 
research and investigates the associations between JI and diagnosed major 
depression, diagnosed acute stress, sleep quality, and the health-related behaviors of 
smoking and snussing in two Swedish samples from Stockholm and Norrland, over 
long time spans (up to 17 years for the Stockholm sub-sample). Data was obtained 
from the WOLF study. Results are mixed. For the Stockholm sub-sample, job insecurity 
correlates with most outcome measures except diagnosed stress, and predicts small 
shares of variance of sleep quality, the number of cigarettes participants smoke, and if 
participants use snus. The Norrland sub-sample replicates the impact of JI on general 
health and hints at a relationship between JI and sleep quality, but no other 
correlations with health-related behaviors or diagnoses were significant. Reasons for 
the differences among the sub-samples and limitations of the study are discussed. 
 
Upplevd anställningsosäkerhet (JI) bland anställda är ett vanligt problem i vår 
globaliserade ekonomi som präglas av konkurrens och kräver flexibilitet från både 
anställda och arbetsgivare. Den befintliga forskningslitteraturen visar att det finns ett 
samband mellan JI och fysiskt och psykologiskt välbefinnande, men mer longitudinell 
forskning om effekterna av JI på specifika utfall, kontrollerade för deras baslinjenivåer 
behövs. Den aktuella studien avser att till viss del fylla detta gap och undersöker 
sambanden mellan JI och depression och stressrelaterad sjukdom diagnostiserad av 
läkare samt sömnkvalitet och hälsorelaterade beteenden så som rökning och snusning 
i två separata urval från Stockholm och Norrland över tid (upp till 17 år för 
Stockholmsurvalet). Data erhölls från WOLF-studien. Resultaten är blandade. I 
Stockholmsurvalet korrelerar anställningsosäkerhet med de flesta av utfallen utom 
diagnostiserad stress. Anställningsosäkerhet predicerar också till viss grad 
sömnkvalitet, antalet rökta cigaretter per dag och användning av snus. 
Norrlandsurvalet replikerar sambandet mellan JI och sömnkvalitet, men inga andra 
korrelationer med hälsorelaterade beteenden eller diagnoser var signifikanta. Orsaker 
till skillnaderna mellan undersökningarna och begränsningarna i studien diskuteras. 

 
 
In our globalized world, competition between organizations increases 
continuously. An organization stays competitive if it manages to reduce costs, for 
example by outsourcing. The notions of globalization, competition, and 
outsourcing are stressed by Greenhalgh and Rosenblatt (2010) as reasons why job 
insecurity (JI) is an important topic today for researchers, employees and 
employers. The present economic situation demands organizations to be flexible, 
and regulatory actions often lead to increasing worries among employees about 
their jobs, job features, or even the survival of the organization (Sverke, Hellgren, 
& Näswall, 2006). Those individual fears and worries can be related to the 
construct of perceived JI, which has been shown to be negatively related to 
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psychological well-being and physical health among employees (e.g., Sverke, 
Hellgren, & Näswall, 2002; Cheng & Chan, 2008). 
 
Two meta-analyses of the various studies on JI (Sverke et al., 2002; Cheng and 
Chan, 2008), as well as an extensive review of 57 longitudinal studies (De Witte, 
Pienaar, & De Cuyper, 2016) showed that perceived JI is related to a multitude of 
physical health, psychological well-being, and work-related outcomes that are 
negative for both the individuals themselves and the organizations the employees 
work for. Sverke et al. (2002, pp. 244-245) group the consequences of perceived JI 
as being either immediate or long-term reactions, and either individually or 
organizationally oriented. They categorize outcomes in four resulting categories 
which distinguish between individual and organizational outcomes in the short 
and long term. For this study, the category “long-term reactions that mainly affect 
the individual (health)” is of interest, as physical health and psychological well-
being over a long period of time will be investigated. The authors sum up that in 
the past, weak and moderate relationships between JI and physical health and 
psychological well-being were found. 
 
While Sverke et al. (2002) left the answer to the question about the direction of 
causality open in their meta-analysis, Hellgren and Sverke (2003) found support 
for a causal effect of JI on psychological but not on physical health. In their review 
De Witte et al. (2016) conclude that evidence points towards normal causation 
from JI to both declined well-being and health, while findings on reversed and 
reciprocal causation are somewhat mixed. 
 
Perceived JI can evoke psychological, physiological and behavioral reactions which 
may differ depending on the length and severity of the interval of perceived JI. A 
period of chronic JI might lead to inveterate consequences (Burgard, Brand, & 
House, 2009; Glavin, 2015; Heaney Israel, & House, 1994). 
 
In their above-mentioned review article, De Witte et al. (2016, pp. 26-27) wanted 
“to determine research gaps in the analysis of specific outcome variables” and 
concluded that there is a lot of evidence for the normal causation between JI and 
“general mental/psychological well-being and self-rated health”, but “evidence 
regarding specific well-being aspects (like depression and anxiety) or regarding 
psychosomatic complaints is somewhat less convincing” (emphasis in original). 
They add that there exists a gap of research on the relationship between health-
related behaviors and JI, for example smoking. In addition, Sverke et al. (2002) do 
not ask only for more longitudinal research on JI and its consequences, but 
especially for studies that control for initial levels of the relative outcomes. The 
current study examines specific health and well-being outcomes and their 
relations with JI in a Swedish sample over a long period of time while controlling 
for baseline levels of the outcome variable, if available. It thereby contributes to fill 
existing research gaps identified in the literature. 
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Definition of the Construct Job Insecurity 
Mauno, Leskinen and Kinnunen (2001) highlight that there are three possible 
views on JI: JI as a global concept, as a multidimensional concept, and as a work 
stressor. This distinction, especially between a global and a multidimensional 
concept, has an impact on how JI is measured. According to the authors, global 
definitions of JI focus on the threat of job loss, while multidimensional definitions 
include insecurity about other dimensions of a job beyond potential job loss itself, 
such as job features that are important to the individual (Ashford, Lee, & Bobko, 
1989). A global definition of JI is given, for example, by Heaney et al. (1994, p. 
1431), describing JI “as an employee’s perception of a potential threat to continuity 
in his or her current job”. 
 
The most cited definition of JI is probably the one by Greenhalgh and Rosenblatt 
from 1984 (p. 438), in which JI is described as the “perceived powerlessness to 
maintain desired continuity in a threatened job situation”. This definition consists 
of four integral elements (Greenhalgh & Rosenblatt, 2010, pp. 9-10). First, it is 
necessary that the employee desires continuous employment (“desired 
continuity”). Without this desire, fears of absence of job security cannot arise. In a 
second step, an event or situation needs to exist which threatens this wanted 
continuity (“threat”). A key term that links those first two elements, which is 
explicitly highlighted by De Witte (2005) as a recurring element in JI definitions, is 
the involuntary nature of the event. In addition, losing the job provokes other 
undesired changes, for example losing contacts to work colleagues (“job features at 
risk”). The final element consists of the employee’s feeling of helplessness and 
vulnerability within the situation (“powerlessness”), in other words the lack of 
control employees have over the situation. De Witte (2005, p. 4) adds that 
“uncontrollable stressors are more problematic for well-being than unpredictable 
ones, because the employee cannot do anything to reduce their aggravating 
nature”. The inclusion of powerlessness as a dimension of JI was recently 
questioned by Vander Elst, Van den Broeck, De Cuyper, and De Witte (2014) whose 
results suggest that perceived control mediates the impact of JI on well-being 
outcomes, in their study, emotional exhaustion. They argue that both constructs, JI 
and perceived control/powerlessness, should be regarded separately. 
 
Burgard et al. (2009) add that in distinction to job loss and unemployment, 
perceived JI is not visible for others. It is experienced internally. This probably 
increases feelings of uncontrollability and powerlessness even further, and 
highlights the responsibility of supervisors and organizations to support 
employees in troubling times. 
 
Sverke et al. (2006) point towards the two assumptions at the basis of most 
current definitions of JI: JI is a subjective experience, and it originates from 
changes that happen involuntarily and reduce security. For example, De Witte 
(2005) describes JI as a subjective perception about the future. Different 
employees may perceive different amounts of JI in the same job situation. The fact 
that perceived JI is cognitively attached to an event in the future that may or may 
not happen underlines the key difference to losing one’s job: uncertainty in the 
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case of JI and certainty in the case of dismissal. JI is perceived over a longer period 
of time while job loss is an immediate event (Sverke et al., 2002). 
 
In an influential longitudinal study, Dekker and Schaufeli (1995) found that 
uncertainty about job continuity has an even worse effect on the employees’ 
psychological well-being than being certain about becoming unemployed. 
Certainty seemed to decrease symptoms of both psychological stress and burnout. 
Recently, similar results were reported by Griep et al. (2016). Before Dekker and 
Schaufeli published their article, the phenomenon has been observed by Joelson 
and Wahlquist (1987, p. 179) in former shipyard workers in Stockholm. They write 
that “the majority of the interviewed indicated that it was a relief after all, to have 
an answer” after a period of perceived JI. These observations are in line with the 
notion of powerlessness and the negative consequences of a lack of control 
(Greenhalgh & Rosenblatt, 1984; De Witte, 2005). In Joelson and Wahlquist’s 
(1987, p. 179) model of the unemployment process, the so-called “anticipatory 
phase” precedes the “termination phase”, with the “notice of termination” as the 
“critical occurrence” that falls between those two phases. The anticipatory phase is 
defined as the time period between first awareness of potential dismissals until the 
first employees lose their jobs. Characteristic for this interval are rumors among 
the staff and the absence of reliable information. Employees are unsure whether 
they should search for a new job or not. This phase is assumed to be the one when 
employees perceive JI. In “The employment transition process”, an adapted version 
of Joelson and Wahlquist’s model, Ferrie (1997, pp. 374-375) mentions JI 
specifically. In her model, JI encompasses the phase “Anticipation” and partly “Pre-
termination or removal of threat”, which is a wider notion than Joelson and 
Wahlquist’s “notice of termination”. Ferrie includes both a positive and a negative 
outcome. This rephrasing is reasonable because not all employees who experience 
JI get notice. “Pre-termination or removal of threat” is the point in time when the 
future becomes certain once again, and within which the period of perceived JI 
ends. 
 
Mohr (2000, p. 339) introduces a four-phase model of JI which illustrates a 
possible chronology of JI for an employee. According to the model, the threat of job 
loss affects the individual more and more with each phase going forward, starting 
as a “state of public awareness” on the national level, being perceived more 
imminent “at the company level” in a second step, eventually becoming “acute […] 
at an individual level” with obvious downsizing, and ending with the “anticipation 
of job loss” when first arrangements are made. Although hard to test, such a model 
gives interesting insights into how JI can be thought of by researchers when it is 
operationalized for measurement. 
 
Measurement of Job Insecurity 
To begin with, there is not one way to measure JI. Although Greenhalgh and 
Rosenblatt’s (1984) influential definition is already more than thirty years old, 
researchers within the field have not come to agreement on a unitary way of 
measuring JI since then. Instead, a multitude of approaches appeared and 
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disappeared over the years, but each approach normally falls in one of two 
categories. 
 
The conceptualization of JI determines its operationalization, and thereby two 
general approaches of how JI was measured emerged. As previously presented, 
some authors regard JI as a multidimensional construct (e.g., Greenhalgh & 
Rosenblatt, 1984; Ashford, Lee, & Bobko, 1989), while others define JI on a more 
global, unidimensional level (e.g., Heaney et al., 1994; Sverke et al., 2002; Vander 
Elst, De Witte, & De Cuyper, 2014). 
 
Greenhalgh and Rosenblatt (2010) give examples of different scenarios in which 
different ways to measure JI may be demanded, proposing that global measures 
may suit organizations in the private sector, while for organizations in the public 
sector multidimensional approaches may be more suitable. They reason that in the 
private sector, uncertainty about the continuation of one’s job has larger 
implications, while within the public sector, jobs are safer, but other job features 
may be at risk and therefore multidimensional measures might be more 
appropriate. 
 

Multidimensional measures of job insecurity 
Greenhalgh and Rosenblatt’s (1984) early multidimensional conceptualisation of JI 
influenced attempts to measure JI. According to Vander Elst et al. (2014), the scale 
developed by Ashford et al. (1989) might be the most prominent attempt of a 
multidimensional JI measurement instrument, and was based on Greenhalgh and 
Rosenblatt’s early definition. The scale was composed of three subscales: The first 
subscale addressed job features (two times 17 items), and the second the global 
job itself (two times 10 items). Both the first and the second subscale assessed the 
importance of job features/the job for the individual, and how threatened those 
job features were/the job was. The third subscale was supposed to assess 
powerlessness (3 items). Each item had a 5-point response format. 
 
Vander Elst et al. (2014) sum up several disadvantages of Ashford et al.’s scale that 
have been expressed over the years by themselves and other authors who 
advocate unidimensional measures. They mention, for example, the length of the 
scale, but their main argument concerns the dimensions that were chosen for the 
definition of JI with which they do not agree. 
 
Over the last decade, it seemed as if multidimensional measurement of JI was 
pushed into the background. O’Neill and Sevastos tried to revitalize it in 2013 and 
developed their Job Insecurity Measure (JIM), a four-dimensional JI measure with 
18 items. The four dimensions are: (1) “Job Loss Insecurity” (6 items), the 
uncertainty about job continuity, “Job Changes Insecurity” (6 items), the 
anticipation of losing job features that are important to one, “Marginalization 
Insecurity” (3 items), the rejection that one perceives in the organization, and 
“Organizational Survival Insecurity” (3 items), the perceptions about the financial 
and economic stability of the organization. Especially Marginalization Insecurity as 
a separate dimension of JI is a new aspect introduced by these authors. As of today, 
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this new instrument does not seem to have received much interest from other 
researchers, based on a search of Google Scholar (Google Scholar, n.d.) where only 
six citations were found. 
 

Global measures of job insecurity 
Within the group of global measures, a large group of researchers used single-item 
measures instead of multiple-item scales. Single-item measures are widely used 
today in the field of JI research. Among those, a great diversity can be found: In the 
Whitehall II study (e.g., Ferrie, Shipley, Newman, Stansfeld, & Marmot, 2005), a 
single item with four answer categories was used. Similarly, Lee, Colditz, Berkman, 
and Kawachi (2004) and Meltzer et al. (2010) included an item with a 4-point 
Likert scale, but treated answers dichotomously. Marchand, Demers, and Durand 
(2005) report a single item with five response categories which were 
dichotomized, while Mohren, Swaen, van Amelsvoort, Borm, and Galama (2003) 
and Rugulies, Aust, Burr, and Bültmann (2008) used a single dichotomous item 
with “Yes” and “No” as possible answers. The mentioned studies are just a few 
examples of single-item measures of JI. For an overview, Virtanen et al. (2013) 
used fifteen studies that measured JI with single items for their meta-analysis on JI 
as a risk factor for incident coronary heart disease. Six of those studies used simple 
dichotomous items. 
 
According to Wanous, Reichers, and Hudy (1997), two general types of single-item 
measures exist, namely items that measure self-reported facts, and items that 
measure psychological constructs. In the latter case, the use of single-item 
measures can be problematic, especially when complex constructs are 
investigated, for example personality. Wanous et al. themselves were mainly 
interested in job satisfaction, which they see as neither a complex nor a simple 
construct, but somewhere in-between. An interesting result of their study is that 
they were able to show the robustness of single-item measures, since the use of 
single-item measures did not affect their results. 
 
The use of single-item measures is advantageous in certain cases. Obvious reasons 
to prefer single-item measures concern the limited space on questionnaires, lower 
costs, and decreased expenditure of time for both participants and researchers 
(Wanous et al., 1997). Increased face validity may be of more scientific importance 
but is nevertheless a valid reason to be pro single-item measures. Long scales are 
endangered to be perceived as repetitious by participants. Compared to single-
item measures, the small differences between different items of a detailed scale 
may be hard to understand. 
 
In the realm of work life research, the use of single-item measures is not unusual. 
Elo, Leppänen, and Jahkola (2003) state that the use of long test batteries can be 
especially problematic in research on the work environment. Both organizations 
and their employees may refuse to take part in extensive studies. The authors 
found a single-item measure of stress symptoms to have sufficient content, 
criterion, and construct validity to suggest its use for survey research and 
monitoring purposes in the work environment. 
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Measuring JI with a global measure is not equivalent to measuring JI with a single 
item. Some authors use two items (e.g., Virtanen, Kivimäki, Elovainio, Vahtera, & 
Ferrie, 2003), three (e.g., Hellgren & Sverke, 2003), and yet others four (e.g., 
Schumacher, Schreuers, Van Emmerik, & De Witte, 2016; Vander Elst, Näswall, 
Bernhard-Oettel, De Witte, & Sverke, 2016), for example when they apply the job 
insecurity scale developed by De Witte (2000) and validated by Vander Elst, et al. 
(2014). The latter mentioned authors criticize in their study that scales are not 
used commonly. Their validation of De Witte’s scale reads promising and might 
establish the instrument as a candidate to fill this gap. 
 
Another proposal that bridges the gap between pure global and pure 
multidimensional measures is made by Kinnunen, Feldt, and Mauno (2003, p. 627) 
who used different global measurement scales of JI and concluded that “various 
components of job insecurity […] could be conceptually combined into a single 
index of perceived job insecurity”. They propose to form a single index out of 
concepts that are sometimes described as different dimensions of JI, like global 
uncertainty, worry about continuity, and changes, for example job transfer. 
 
Job Insecurity and Individual Consequences for Health and Well-Being 
In general, both meta-analyses (Sverke et al., 2002; Cheng & Chan, 2008) found 
negative relations between JI and psychological well-being and physical health. In 
their meta-analysis of 133 studies, Cheng and Chan (2008) were interested in 
general psychological and physical health and thereby did not report more specific 
outcomes. They found small negative associations between JI and psychological (rc 

= -.28, 77 samples) and physical (rc = -.23, 44 samples) health. Six years earlier, 
Sverke et al. (2002) did a meta-analysis of a total of 86 samples/72 mainly cross-
sectional studies. They report small negative associations between JI and physical 
health (rc = -.16, 19 samples) and JI and mental health (rc = -.24, 37 samples). 
 
In contrast to the two meta-analyses, De Witte et al. (2016) reviewed 57 
longitudinal studies and differentiated between various psychological well-being 
and physical health outcomes. Of the reviewed studies, 47 studies tried to prove 
normal causation, signifying that changes in JI cause changes in different well-
being and health outcomes. Normal causation was reported in a total of 42 studies 
and thereby the majority of studies included in the review article. In the following, 
findings of De Witte et al. (2016) on more specific health and well-being outcomes 
are summed up and complemented by recent literature. 
 

Relationship between JI and psychological well-being 
The trend of examining the association between JI and general well-being and 
health outcomes compared to more specific ones was visible in the review article of 
De Witte et al. (2016) as well. It was more common among the longitudinal studies 
to use general well-being as the outcome, for example measured by Goldberg’s 
General Health Questionnaire (GHQ-12; Goldberg, 1979). There is a lot of evidence 
for a causal relationship between JI and general psychological well-being, since all 
21 studies support that increased JI leads to worse well-being over time. 
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De Witte et al. (2016) commented on eight longitudinal studies that dealt with the 
association between JI and exhaustion, a dimension of job burnout. All eight 
studies supported the notion of JI increasing exhaustion. Cross-sectional studies 
support the association between JI and burnout (e.g., Bosman, Buitendach, & Laba, 
2005). 
 
Concerning depressive symptoms, De Witte et al. (2016, p. 25) included 16 
samples from 14 studies of which 10 suggested a causal relationship between JI 
and depressive symptoms. Only three studies dealt with anxiety, two reporting a 
relation with JI. Regarding depressive symptoms and anxiety, the authors 
concluded that their analysis “points towards normal causation, even though a 
third of the tests failed to corroborate this”. In addition, findings of a recent 
longitudinal study by Magnusson Hanson, Chungkham, Ferrie, and Sverke (2015), 
which was not included in the review article by De Witte et al., support a causal 
relationship and suggest that repeated episodes of perceived JI increase the risk of 
developing even further depressive symptoms. 
 
Besides longitudinal results, a meta-analysis of 20 cohort studies (Kim & von dem 
Knesebeck, 2016) found that JI increases the risk of self-reported depressive 
symptoms, OR = 1.29, 95% CI [1.06, 1.57]. The same meta-analysis examined the 
association between unemployment and self-reported depressive symptoms, and 
showed odds ratios were slightly lower for unemployment, compared to JI. This 
further supports the problematic uncertainty in a situation of perceived JI as 
mentioned above (e.g., Dekker & Schaufeli, 1995; Griep et al., 2016), in comparison 
to the certainty of dismissal. In addition, Kim and von dem Knesebeck (2016) state 
that the odds ratios for JI increased the longer the interval between JI and its 
outcome was. 
 
Finally, in a study by Wang, Patten, Currie, Sareen, and Schmitz (2012), instead of 
self-reports of depressive symptoms, participants were tested on major depressive 
disorder. The diagnosis was based on the fourth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV), assessed via an automated 
clinical interview at follow-up. Relationships between diagnoses and work 
environmental factors were examined. For both male and female participants, JI 
increased the risk of developing major depressive disorder over a period of one 
year (men: OR = 3.47, 95% CI [1.46, 8.25]; women: OR = 2.61, 95% CI [1.17, 5.83]). 
This procedure raises the objectivity level of the outcome variable. The results 
suggest that a significant relationship between JI and specific diagnoses can be 
found. 
 

Relationship between JI and physical health 
De Witte et al. (2016) reviewed ten studies on self-rated health of which all 
reported an effect of JI. Results are mixed concerning psychosomatic complaints 
with five out of ten studies reporting an effect of JI. Four studies dealt with the 
association between JI and heart health (e.g., coronary heart disease). Three of 
those studies found an effect, although in one case only for men. Within their meta-
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analysis, Virtanen et al. (2013) were specifically interested in the relationship 
between JI and coronary heart disease (CHD). A total of 17 studies (4 published, 13 
unpublished prospective studies) were included. The authors report that JI 
increases the risk of CHD to a small extent. 
 
As reviewed by De Witte et al. (2016), four studies on metabolic markers (e.g., 
blood pressure, BMI) found effects of JI, with blood pressure being the most often-
tested metabolic marker in three out of four studies. A meta-analysis of cohort 
studies on JI and the risk of diabetes (Ferrie et al., 2016) reports increased risk of 
incident diabetes for individuals perceiving JI, OR = 1.19, 95% CI [1.09, 130], 
controlled for age and gender. The studies did not just rely on self-reported data 
about participants’ diabetes status, but used also information from other sources, 
for example hospital records or results from oral glucose tolerance tests. 
 
Other outcomes have rarely been studied longitudinally – sleep problems, for 
example, in only two longitudinal studies. Both of those suggested that increased JI 
causes worse sleep (worse sleep quality in the study by Virtanen, Janlert, and 
Hammarström, 2011, and less or more sleep among men in the study by Ferrie, 
Shipley, Marmot, Stansfeld, and Smith, 1998). In addition to the longitudinal 
results, high JI was related to a higher risk of insomnia in both men, OR = 1.35, 95% 
CI [1.21, 1.50], and women, OR = 1.33, 95% CI [1.10, 1.60], in a cross-sectional 
Korean study (Kim et al., 2011). Comparable odds ratios were reported for the 
association between work-related sleep problems and JI by Park, Nakata, Swanson, 
and Chun (2013). 
 
Concerning health-related behavior, some studies report a significant association 
between increased smoking and JI (e.g., Mohren et al., 2003), while others do not 
find any relationship with health-related behavior (e.g., Lee et al., 2004). De Witte 
et al. (2016) note that there is a lack of research on the associations between JI and 
specific health-related behaviors. 
 
Theoretical Framework: Psychosocial Work Characteristics 
With its negative consequences for health and well-being, JI can be classified as a 
classic job or work stressor (Barling & Kelloway, 1996). Although this paper 
primarily focusses on JI in relation to specific health and well-being outcomes, the 
picture of JI as a work stressor offers a theoretical framework which introduces 
other psychosocial work characteristics. Those may mediate or buffer the 
relationship between JI and outcome variables. 
 
According to Karasek (1979, p. 287), the analysis of mental strain at the workplace 
needs to consider (1) the job demands that an employee experiences, and (2) the 
freedom and control the employee is equipped with to face them: “[…] 
Psychological strain results not from a single aspect of the work environment, but 
from the joint effect of the demands of a work situation and the range of decision-
making freedom (discretion) available to the worker facing those demands”. In the 
following, these two dimensions are called “psychological demand” and “decision 
latitude”. Karasek developed the demand-control (DC) or job strain model which 
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was later extended by Johnson and Hall (1988) to include support as an additional 
dimension (demand-control-support model, DCS). It explains how the different 
dimensions interact with each other and moderate mental strain in the working 
environment. In general, employees can experience high or low psychological 
demands and high or low decision latitude, leading to four different job situation 
categories for employees in Karasek’s (1979) model. Those are called (1) “passive 
job”, both decision latitude and job demands are low, (2) “high strain job”, job 
demands are high but decision latitude is low, (3) “low strain job”, job demands are 
low but decision latitude is high, and (4) “active job”, with both dimensions highly 
pronounced. 
 
Karasek (1979) found that employees from Sweden and the USA with high strain 
jobs (low decision latitude but high psychological demand) suffer from mental 
strain, for example exhaustion, nervousness, and disturbed sleep. A meta-analytic 
review by Stansfeld and Candy (2006) examined associations between the 
psychosocial work characteristics and mental health. Their results support 
Karasek’s models. Besides JI, general job strain, low decision latitude, high 
psychological demand, low social support, and an imbalance between efforts and 
rewards were found to be predictors of mental health problems. Smaller effects 
were found for women than for men. The authors asked themselves if this might be 
associated with the fact that most of the women in those studies worked in less 
demanding lower status jobs. 
 
Marchand et al. (2005) further stressed the role of social support as a determinant 
of psychological distress at the workplace. Cheng, Huang, Lee, and Ren (2012) 
argued that social support can be seen as a resource that strengthens employees’ 
stress resistance in line with Hobfoll’s (1989) conservation of resources (COR) 
stress model. According to the model, employment can be seen as a resource, and if 
this resource is in danger, stress increases. The individual might decrease this 
stress through decreasing organizational commitment. As a result, negative 
outcomes for the organization would have to be expected. Cheng et al. (2012) 
argue that social support can act like a buffer in such a situation. For a Chinese 
sample of nurses who worked in hospitals that were over-staffed, the authors 
found that quality relationships with supervisors moderated the negative impact 
of somatic complaints on organizational commitment over time. 
 
Most studies on JI control for psychological demand, decision latitude, and support 
at the workplace, as suggested by the job strain model. It is important to remember 
that JI does not appear in isolation, but is always influenced by other psychosocial 
work characteristics.  
 
Research Questions and Hypotheses 
In the introduction, two gaps in the existing research on JI were reported based on 
the meta-analysis of Sverke et al. (2002) and the review by De Witte et al. (2016): 
On the one hand, there is a lack of longitudinal JI studies that control for baseline 
levels of the relative health and well-being outcomes. On the other hand, there is a 
lack of longitudinal research on specific outcomes, for example sleep disturbance, 
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depression, burnout, and health-related behaviors such as smoking, while a lot of 
evidence for an association between JI and general health outcomes exists. 
 
To address those gaps, baseline and follow-up data from the WOLF study and 
register data from the Swedish public outpatient records (Öppenvårdsregister) 
was examined. More specifically, general health, sleep quality, smoking, snussing 
(Swedish smokeless tobacco), and clinically diagnosed depression and acute stress 
were investigated in their longitudinal relationships with JI. Analyses controlled 
for psychological demand, decision latitude, social support, and demographic 
variables, together with baseline levels of the independent variable (JI). 
 
The WOLF study included the General Health Questionnaire (GHQ-12; Goldberg, 
1979) within the first follow-up survey. No baseline measurement of general 
health was available. The first hypotheses aim to replicate the often-reported 
association between JI and general health: 
 

1a: There is a significant association between JI at baseline and general health 
at follow-up, with increased JI being related to poorer general health. 
 
1b: JI at baseline predicts general health at follow-up, after controlling for 
demographic variables and psychosocial work characteristics. 
 

The following hypotheses address a gap in research on more specific self-rated 
health outcomes and self-rated health-related behaviors, controlled for baseline 
measures of the relative outcome. In the case of sleep disturbances, few 
longitudinal studies exist. Those have found significant relationships between JI 
and different sleep outcomes. In the current study, data specifically on sleep 
quality was available for all points in time. Baseline data was thereby available and 
controlled for. Significant relationships between JI at baseline and sleep quality at 
follow-up were expected. 

 
2a: There exists a significant association between JI at baseline and self-rated 
sleep quality at follow-up, with increased JI being related to poorer sleep 
quality. 
 
2b: JI at baseline predicts self-rated sleep quality at follow-up, after 
controlling for baseline sleep quality, demographic variables, and 
psychosocial work characteristics. 
 

For health-related behaviors, results of previous studies were inconsistent. For 
smoking and snussing, baseline data existed in the WOLF study and was controlled 
for. The research questions about associations between JI and smoking and 
snussing are therefore explorative. 
 

3a: Is there a relationship between JI and smoking and snussing? 
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3b: Can JI at baseline predict smoking and snussing at follow-up, after 
controlling for baseline smoking and snussing, demographic variables, and 
psychosocial work characteristics? 
 

The last hypotheses relate to the association between JI and specific clinical 
diagnoses which were not self-rated. As reported above, evidence points towards a 
relationship between JI and self-reported depressive symptoms. In addition, 
studies exist that go one step further and relate JI to diagnoses of major depressive 
disorder (e.g., Wang et al., 2012). For the current study, information about clinical 
diagnoses exists from the Swedish public outpatient records. A significant 
relationship between JI and diagnosed major depression was expected. The same 
applies for acute stress. As reported above, longitudinal studies mainly considered 
exhaustion, one dimension of job burnout, and its relations to JI. For this study, a 
significant relationship between JI and a diagnosis of acute stress was expected. 
 

4a: There exists a significant association between JI at baseline and major 
depression and/or acute stress diagnoses in the time period from baseline till 
follow-up, with increased JI being related to having a diagnosis. 
 
4b: JI at baseline predicts major depression and/or acute stress diagnosis, 
after controlling for demographic variables and psychosocial work 
characteristics. 

 
 

Method 
 
Background: The WOLF Study 
WOLF is an acronym for “Work, Lipids and Fibrinogen” (WOLF Study, n.d.). The 
WOLF project was founded by Peter Westerholm, professor emeritus at Uppsala 
University, and Lars Alfredsson, professor at Karolinska Institutet in Stockholm. 
Longitudinal, epidemiological data was collected in three waves to investigate the 
associations between the psychosocial work environment and the development of 
hypertension, lipid disturbances, and increased levels of fibrinogen. 
 
The WOLF data collection started in 1992 in the area of Stockholm (WOLF-S). Until 
1995, data from 5720 participants was collected. From 1996 until 1998, this data 
was complemented by 4802 additional participants from Västernorrland and 
Jämtland (Norrland sample; WOLF-N). Altogether, WOLF-S and WOLF-N form the 
first wave of the data collection (T1, or baseline). The second wave consists of a 
first follow-up, conducted from 2000 until 2003. In total, 3653 participants from 
the Norrland sample filled in questionnaires once again. This data is called WOLF-F 
(T2). Finally, a second follow-up of all participants, both from Stockholm and 
Norrland was conducted in 2009 with a total of 6172 respondents, called WOLF-U 
(T3; WOLF Study, n.d.). An overview of the study is presented in Figure 1 below. 
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Figure 1: Overview of the WOLF Study Design 

 
 
Note: Taken and modified from http://wolfstudy.se/?page_id=14, with sample sizes before exclusion 
criteria were set. 

 
From the total sample size of 10522 participants at T1, 5720 participants belonged 
to the Stockholm and 4802 belonged to the Norrland sub-sample (Figure 1 above). 
Of the latter, 3653 took part in the WOLF study at T2, corresponding to a follow-up 
rate of 76% for the Norrland sub-sample. Of the total sample at T1, 6172 
participants from either Stockholm or Norrland took part at T3, corresponding to a 
follow-up rate of 59%. 
 
The researchers worked together with occupational health service units to collect 
data. In total, 36 units in Stockholm, Västernorrland, and Jämtland were contacted 
of which 33 agreed to participate, representing employees of various occupations 
from approximately 60 different companies operating in several branches 
(Alfredsson et al., 2002). Individual employees working for clients of the health 
service units were invited to participate in the research by making their 
information available for that purpose, and those who responded positively were 
followed up. At the occupational health service units, the participants took part in a 
clinical examination. Trained nurses collected physiological data (e.g., weight, 
blood pressure) and blood samples at T1 and T2. 
 
Participants filled in self-administrated questionnaires at T1, T2 and T3. These 
questionnaires contained items on various work-related experiences and events 
including perceived JI. The questionnaires differed slightly between measurements 
but also had a large overlap. After data collection was completed, the data was 
connected to the Swedish public outpatient records (Öppenvårdsregister), which 
connects it to diagnoses of various diseases assessed by clinicians. 
 
In summary, the Stockholm sample was represented twice, namely in WOLF-S and 
WOLF-U (14 to 17 years later), while the Norrland sample was followed-up three 
times, namely in WOLF-N, WOLF-F (2 to 7 years later) and WOLF-U (another 7 to 9 
years later), while information about diagnoses is available for all participants. 
 
Participants of the Current Study 
The present study used data from the WOLF sample. As described above, the study 
population consisted of Swedish employees from Stockholm, Jämtland, and 
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Västernorrland. Not all participants were included, mainly due to missing data. In 
the following, exclusion criteria are specified, and the samples and sub-samples at 
T1, T2 and T3 described. 
 

Exclusion criteria 
A set of exclusion criteria were determined to decide which data of the 10522 
participants would enter further analyses. The first criterion concerns the 
independent variable “perceived Job Insecurity” (described in Measures below). A 
total of 352 participants were excluded because they did not answer all three JI 
items at T1 (WOLF-S/-N), and thereby their data was not meaningful for the 
following analysis. In addition, it was observed that from an unusual large 
proportion of participants, predominantly from the Norrland sample (WOLF-N), 
information on gender and age were missing in the dataset available for this 
analysis. In total, 708 participants whose gender was not included in the dataset at 
any point in time were excluded. Another 377 participants with missing 
information about their age were excluded in a third step. Missing data on 
education was regarded as being negligible because of the low occurrence (n = 16) 
in the final sample. These three criteria resulted in an exclusion of 14% of all 
participants (n = 1437), while 9085 participants remained in the sample for 
further analyses. 
 

Participants of WOLF-S/-N (T1) 
At T1, the total sample (N = 9085) has a mean age of 42.54 years (SD = 10.69), and 
consists of 67% male and 33% female participants (Table 1). Just over half of all 
participants (51.8%) have completed compulsory education only, 20% secondary 
education, and 28% university education. For the complete sample, “No perceived 
Job Insecurity” is reported by 68.3% of the participants, while 24.1% report “Some 
perceived Job Insecurity” and 7.6% “High perceived Job Insecurity” (Table 2). 
 
The mean age of the Stockholm sub-sample (n = 5534) is 41.47 years (SD = 11.00). 
Participants from the Swedish capital are male in 57%, and female in 43% of the 
cases. Compared with the total sample, ten percent less of the participants in the 
Stockholm sample report compulsory education as their highest education (42%), 
while 22% have secondary, and a much higher number of participants, 
corresponding to 37%, report university education. The majority of 70.1% 
participants report “No perceived Job Insecurity”, 26% have “Some perceived Job 
Insecurity”, and 4% “High perceived Job Insecurity”. 
 
The Norrland sample (n = 3551) is on average 44.19 years old (SD = 9.96), and at 
83% predominantly male. Compared with Stockholm, a much higher number of 
participants has compulsory education as their highest education, namely 67%, 
while 18% report secondary, and only 15% university education. A total of 66% 
report “No perceived Job Insecurity”, 21% “Some perceived Job Insecurity”, and 
13% report “High perceived Job Insecurity” which is nearly ten percent more 
compared to the Stockholm sample. 
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Table 1: Descriptive Statistics of Demographic Variables for the Total Sample 

   
WOLF-S/-N 

 
WOLF-F 

 
WOLF-U 

 

  
Total Stockholm Norrland Norrland/Total Total Stockholm Norrland 

Total N 
 

9085 5534 3551 3551 5673 3302 2371 

Age Mean 42.54 41.47 44.19 49.17 57.72 58.00 57.34 

 
Standard Deviation 10.69 11.00 9.96 10.08 10.14 10.48 9.63 

Gender Male 6087 (67%) 3145 (57%) 2942 (83%) 2942 (83%) 3733 (66%) 1789 (54%) 1944 (82%) 

 
Female 2998 (33%) 2389 (43%) 609 (17%) 609 (17%) 1940 (34%) 1513 (46%) 427 (18%) 

Education Compulsory education 4695 (52%) 2313 (42%) 2382 (67%) 
    

 
Secondary education 1843 (20%) 1198 (22%) 645 (18%) 

    

 
University 2531 (28%) 2017 (37%) 514 (15%) 

    Note: Descriptive statistics of the demographic variables age, gender, and education at T1, T2, and T3 for the total sample and all sub-samples. 
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Participants of WOLF-F (T2) 
At T2, only participants from Norrland were approached again. The respondents (n 
= 3551) have a mean age of 49.17 years (SD = 10.08). The gender ratio stays the 
same compared to T1 (note: all participants from Norrland who are included in the 
analysis answered both T1 and T2). A majority of 96% responded “No” to the 
single JI item used at T2, while the other 4% answered “Yes” and were classified as 
perceiving JI at T2. 
 

Participants of WOLF-U (T3) 
At T3, the mean age of the sample (n = 5673) increases to 57.72 years (SD = 10.14). 
A total of 66% of the participants are male, and 34% are female. The Stockholm 
sub-sample (n = 3302) has a mean age of 58 years (SD = 10.48), is 54% male, and 
46% female. The Norrland sub-sample (n = 2371) has a mean age of 57.34 years 
(SD = 9.63), and 82% of the participants are male, while 18% are female. 
 
Table 2: Descriptive Statistics Job Insecurity (JI) WOLF-S/-N and WOLF-F 

  
WOLF-S/-N 

 
WOLF-F 

 
Total Stockholm Norrland Norrland/Total 

No perceived JI 6206 (68%) 3880 (70%) 2326 (66%) 2993 (96%) 

Some perceived JI 2189 (24%) 1438 (26%) 751 (21%) 
112 (4%) 

A lot perceived JI 690 (8%) 216 (4%) 474 (13%) 

n 9085 5534 3551 3105 

Note: Perceived JI at T1 and T2, for WOLF-S, WOLF-N, and WOLF-F. At T1, JI was measured with an 
index variable resulting in three categories. At T2, JI was measured with a single dichotomous variable 
(see Measures). 

 
Measures 

Job insecurity 
In the case of JI, the different versions of the WOLF questionnaire offered different 
items with which to assess JI. While there existed three dichotomous items related 
to the construct of JI at T1, only one such item was used again at T2, and none was 
to be found at T3. The absence of JI items at T3 does not pose a problem for the 
research questions of this paper since possible long-term effects of JI on outcome 
variables are of interest. Until now, T3 was the last time data was collected. 
Accordingly, a JI item or scale at T3 is not needed. 
 
At T1, the three available items enabled the researcher to construct an index of JI. 
As mentioned above, Kinnunen et al. (2003, p. 627) suggested that a single index 
can represent different components of JI. They name “job uncertainty”, “worry 
over job loss”, and the “likelihood of job-related changes”. This approach has been 
used for the construction of the JI index in this study at T1 to make use of all 
available items and to not rely on only a single-item measure of the main 
independent variable. The three items cover distinct experiences or threats of the 
perception of JI. The first item asked if one is in the process of or fears being given 
notice of lay-off or dismissal (“Är eller befarar bli varslad om permittering eller 
uppsägning?”). The second item asked if one feels particularly concerned about 
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relocation of the workplace to another town (“Oro inför att arbetsplatsen flyttar till 
annan ort.”). The third item asked if one is particularly concerned about getting 
notice (“Oro inför att bli uppsagd.”). The first and the third item examine worries 
and general uncertainty about one’s job. Their content may overlap slightly. The 
second item reflects job-related changes. 
 
It was assumed that the more of such experiences or threats employees perceive, 
the more they perceive JI. The generated index of perceived JI was the sum of items 
answered with “Yes” by the participant, forming the following three categories: 
“No perceived JI” (all items answered with “No”), “Some perceived JI” (one item 
answered with “Yes”), and “High perceived JI” (two or three items answered with 
“Yes”). The last category combined the sum of two or three “Yes”-answers because 
only a small proportion of the total sample (n = 47) answered all three items with 
“Yes”. 
 
At T2, only the first item mentioned above was included in the survey. Accordingly, 
this item was used as a single-item measure of JI. Although not necessarily unusual 
in the case of identifying participants perceiving JI (as presented above), the use of 
a one-item measure led to further limitations which will be outlined and discussed 
below. 
 

Psychosocial work characteristics: Supervisor support 
Supervisor support was measured by the same ten items in all three versions of 
the WOLF-survey from the Stress Profile by Setterlind and Larsson (1995; English 
translation by Nyberg et al., 2009). The items of the scale belong to one dimension, 
called leadership climate. Such items asked, for example, if the employee gets the 
information he or she needs from his or her boss (“Jag får den information jag 
behöver av min chef.”), if the expectations placed on the employee by the 
supervisor are clear (“Jag har klart för mig vilka förväntningar som ställs på mig av 
min närmaste chef.”), or if the employee is praised by his or her boss when he or 
she has done something good (“Jag får beröm av min chef om jag har gjort något 
bra.”). The items were answered on a four-point Likert-scale with the options “Ja, 
ofta” (yes, often), “Ja, ibland” (Yes, sometimes), “Nej, sällan” (No, rarely), and “Nej, 
aldrig” (No, never). Nyberg et al. (2009) report high internal consistency for the 
supervisor support scale with Cronbach’s α = 0.86, using WOLF-S data. This value 
is confirmed for the whole WOLF-S/-N sample used for this study with Cronbach’s 
α = 0.86. High internal consistency is also shown for the supervisor support scale 
for WOLF-F, Cronbach’s α = 0.88, and WOLF-U, Cronbach’s α = 0.89. This indicates 
that, for example, if a supervisor is rated high on one item, it is likely that he or she 
is rated high on another item of the same scale as well. 
 

Psychosocial work characteristics: Demand and control 
The two subscales “psychological demand” and “decision latitude” of the Swedish 
demand-control questionnaire (Theorell, 1996, as cited in Fransson et al., 2015) 
were used to assess job strain according to Karasek’s DC or job strain model 
(1979). In the model, job strain depends on how psychologically demanding a job 
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is, and how much control an employee has over his or her job. High strain jobs 
combine high job demands with low decision latitude. 
 
The psychological demand subscale consists of five items, asking for example if the 
employee has to perform his or her work quickly (“Arbetet kräver att man arbetar 
mycket fort.”), if it does require too much from him or her (“Arbetet kräver en för 
stor arbetsinsats.”), and if the employee has enough time to perform all work tasks 
(“Tillräckligt med tid för att hinna med arbetsuppgifterna.”). The items were 
answered on a four-point Likert-scale with the options “Ja, ofta” (Yes, often), “Ja, 
ibland” (Yes, sometimes), “Nej, sällan” (No, rarely), and “Nej, aldrig” (No, never). 
One item had to be reversed. Low scores on the scale indicate high psychological 
demand, while high scores indicate low psychological demand. The internal 
consistency of the psychological demand subscale was acceptable for WOLF-S/-N 
and WOLF U, Cronbachs α = 0.73 in both cases, while it was slightly lower for 
WOLF-F, with Cronbach’s α = 0.69. 
 
The decision latitude subscale consists of six items, asking for example if it is 
possible for the employee to learn new things at the workplace (“Lär nya saker i 
arbetet.”), if the work requires repeating the same task over and over (“Arbetet 
innebär att man gör samma sak om och om igen.”), and if the employee can decide 
how and what to do in his or her job (“Frihet att bestämma hur arbetet ska 
utföras.”, “Frihet att bestämma vad som ska utföras i arbetet.”). One item had to be 
reversed. The answer categories were the same as for items of the psychological 
demand subscale (see above). Low scores on the scale indicate high decision 
latitude/control of one’s work, while high scores indicate low decision latitude. 
The internal consistency of the decision latitude subscale was acceptable for 
WOLF-S/-N and WOLF-U, with Cronbach’s α = 0.74 and 0.70, while the trend of a 
slightly lower internal consistency in the WOLF-F sample was observable here as 
well as for the psychological demand subscale, with Cronbach’s α = 0.66. 
 

Self-reported health and well-being outcomes: General health 
Within the T2 version of the WOLF questionnaire, a Swedish version of the 12-item 
General Health Questionnaire (GHQ-12; Goldberg, 1979) was included to measure 
the general health of the Norrland sub-sample. The use of the GHQ-12 in studies on 
JI is common (e.g., Hellgren & Sverke, 2003; Virtanen et al., 2003; see De Witte et 
al., 2016). Its items ask, for example, if participants had been unable to face up to 
their problems, or if they had been feeling unhappy and depressed over the past 
few weeks (“Har du de senaste veckorna kunnat ta itu med dina problem?”, “Har du 
de senaste veckorna känt dig olycklig och nedstämd?”). Items were answered on 
four-point Likert-scales with varying response categories, for example more than 
usually, as usually, less than usually, and much less than usually (“mer än vanligt”, 
“som vanligt”, “mindre än vanligt”, and “mycket mindre än vanligt”). Low scores on 
the GHQ-12 indicate good health, while high scores indicate poor health. The 
internal consistency was high for the Norrland sub-sample at T2, with Cronbach’s 
α = 0.85. 
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Self-reported health and well-being outcomes: Sleep quality 
The WOLF study used Kecklund and Åkerstedt’s Karolinska Sleep Questionnaire 
(KSQ; Kecklund & Åkerstedt, 2002, as cited in Åkerstedt et al., 2002) to assess 
subjectively perceived sleep quality. The number of KSQ items differed in each 
WOLF questionnaire. The psychometric evaluation of the KSQ by M. Nordin, 
Åkerstedt, and S. Nordin (2013) was taken as the reference to decide which items 
to use. The authors report three factors within the KSQ, namely “sleep quality”, 
“non-restorative sleep”, and “sleep apnea”. One of the three items that load high on 
non-restorative sleep is missing at T1, and two of the three items that load high on 
the factor sleep apnea are missing at both T1 and T2. Thereby, those two 
dimensions were not used for the analysis of poor sleep, and the current focus fell 
only on the quality of sleep. 
 
For the dimension of sleep quality, all four items were to be found at all three 
points in time, T1, T2, and T3. Those items asked if participants have “difficulties 
falling asleep” (“Svårigheter att somna.”), “repeated awakening with difficulties 
falling asleep again” (“Upprepade uppvaknanden med svårigheter att somna om.”), 
“premature awakenings” (“För tidigt uppvaknande.”), and “disturbed/restless 
sleep” (“Störd och orolig sömn.”) during the past three months. The answers were 
given on a five-point Likert-scale with the categories never, rarely, sometimes, 
most of the time, and always (“aldrig”, “sällan”, “ibland”, “för det mesta”, “alltid”) at 
T1 and T2, while at T3, a sixth category was introduced, namely often (“ofta”), 
sorted between the two categories sometimes and most of the time. For the 
analysis, the two categories often and most of the time were recoded and merged 
together to have five categories comparable to T1 and T2. Nordin et al. (2013) 
report Cronbach’s α coefficients between 0.73 and 0.84 for the sleep quality 
subscale. High internal consistency of the sleep quality scale is confirmed by the 
WOLF-F and the WOLF-U sub-samples with Cronbach’s α = 0.82 for WOLF-F and 
0.83 for WOLF-U. Cronbach’s α for WOLF-S/-N was acceptable with a slightly lower 
0.77, which is still within the range Nordin et al. reported. 
 

Self-reported health and well-being outcomes: Smoking and snussing 
Besides cigarette smoking, the analysis of associations between JI and oral 
smokeless tobacco use is of special interest in this study of a Swedish sample 
because Swedish snus (“to snus”, “snussing”), smokeless tobacco that is less 
toxicant (Ramström, Borland, & Wikmans, 2016), is commonly used and legal in 
Sweden in contrast to other European countries. While in 17 other European 
countries, smokeless tobacco use was rarely reported by both men and women 
(average prevalence of 1%, Sweden excluded), a very different picture emerged in 
Sweden with smokeless tobacco use being reported by ten times more individuals 
(prevalence of 12% among both genders) compared to the other 17 countries 
(Leon et al., 2016). In addition, Swedish men use significantly more smokeless 
tobacco than Swedish women (Leon et al., 2016; Ramström et al., 2016). 
 
Two variables for each smoking and snussing were used for the analysis, all based 
on the participants’ self-reports. Participants were asked (1) if they smoked 
cigarettes/snussed at all (“Röker du för närvarande?”, “Snusar du för närvarande?”), 
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and, if yes, (2) how many cigarettes per day and how many snus cans per week 
they were consuming. The number of cigarettes or snus cans was then transformed 
into an index variable. In the case of smoking, the categories were “no cigarettes 
(non-smoker)”, “1-5 cigarettes per day”, “6-10 cigarettes per day”, “11-15 
cigarettes per day”, “16-20 cigarettes per day”, and “more than 20 cigarettes per 
day”. In the case of snussing, values were rounded and ranged between 0 (“no 
snussing”) and 7 (“7 cans snus per week or more”). 
 

Specific psychological diagnoses: Depression and acute stress 
The Öppenvårdsregister was linked to the WOLF data and offers information about 
the participants’ diagnoses and thus reflect the opinion of a professional. Such 
information is of special value as it is collected independently of the study. ICD-10 
codes (World Health Organization, 1993, pp. 85-87; 98-101) were recoded into the 
following two categories: Participants with a diagnosis of either F33.0 (“Recurrent 
depressive disorder, current episode mild”), F33.1 (“Recurrent depressive 
disorder, current episode moderate”), F33.2 (“Recurrent depressive disorder, 
current episode severe without psychotic symptoms”), F33.3 (“Recurrent 
depressive disorder, current episode severe with psychotic symptoms”), F33.4 
(“Recurrent depressive disorder, currently in remission”), or F33.9 (“Recurrent 
depressive disorder, unspecified”) after T1 were classified as being specifically 
diagnosed with major depression (“Recurrent depressive disorder”). Participants 
with a diagnosis of either F43.0 (“Acute stress reaction”), F43.1 (“Post-traumatic 
stress disorder”), F43.2 (“Adjustment disorder”), F43.8 (“Other reactions to severe 
stress”), or F43.9 (“Reaction to severe stress, unspecified”) after T1 were classified 
as being specifically diagnosed with acute stress (“Reaction to severe stress, and 
adjustment disorders”). Dummy variables for each diagnosis with 1 = “diagnosed” 
and 0 = “no diagnosis” were constructed and further analyzed. Diagnoses had to be 
made subsequent to the start of the project to be considered for inclusion. 
 

Biographical moderators 
Besides psychosocial work characteristics, studies often control at least for basic 
demographic characteristics like gender, age, and education. The findings on the 
associations between those variables and JI are mixed. Some studies suggest that 
employee age and gender moderate the perception of JI (e.g., Keim, Landis, Pierce, 
& Earnest, 2014; Glavin, 2015), but Cheng and Chan (2008) did not find any gender 
differences in their meta-analysis. However, their meta-analysis points towards 
age differences, with older employees experiencing more severe consequences 
from perceived JI compared to younger employees. 
 
Education is an important variable to consider. Hellgren and Sverke (2003) found 
that Swedish employees who have a degree from a university perceive less JI than 
employees with less education. Swaen, Bültmann, Kant, and van Amelsvoort 
(2004) report that the relative risk of psychological distress in case of workplace 
closure is highest for individuals with lowest education in the Netherlands. Brochu 
and Zhou (2009) conclude that the same differences depending on education level 
apply for Canadian employees as well. The more education individuals had, the 
more secure they were, with white-collar workers and full-time employees feeling 
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relatively less insecure compared to blue-collar workers and part-time employees. 
Comparable results have been found in Italy (Fiori, Rinesi, Spizzichino, & Di 
Giorgio, 2016). 
 
In the current study, age was controlled for in all models as a continuous variable 
and gender as a categorical variable. In the WOLF survey, participants had a 
variety of options to chose from regarding their highest education: (1) “Folkskola”, 
(2) “Grundskola/Enhetsskola”, (3) “Realskola”, (4) “Flickskola/ 
Normalskolekompetens”, (5) “Fackskola”, (6) “Yrkesskola”, (7) “Gymnasium/ 
Gymnasieskola – praktiska linker”, (8)“Gymnasieskola – teoretiska linker”, and (9) 
“Universitet eller högskola”. Those were recoded into three simpler categories, 
“compulsory education” (1 to 7), “secondary education” (8), and “university 
education” (9), on an ordinal niveau, as proposed by researchers from the WOLF 
project. 
 
Statistical Analysis 
After exclusion of participants with missing data according to the above-
mentioned criteria, the statistical analysis consisted of three major steps. First, the 
descriptive statistics of both the Stockholm and the Norrland sub-samples were 
examined to decide whether it is reasonable to examine the total sample for the 
analyses of associations between T1 and T3, or whether the Stockholm and 
Norrland samples should be examined separately in all following analyses. (One 
should remind oneself that the Stockholm sample did not take part in WOLF-F (T2) 
and therefore the analysis of associations with T2-data involves the Norrland sub-
sample only.) Basic t-tests for independent samples and Pearson Chi-Square tests 
were performed to investigate significant demographic differences between the 
Stockholm and the Norrland sub-samples at T1. In a second step, correlations 
between JI at T1 and outcome variables at T2, JI at T1 and outcomes at T3, and JI at 
T2 and outcomes at T3 were investigated. Spearman’s rank correlation coefficients 
were used. This step was supposed to support hypotheses 1a, 2a, 4a, and give an 
answer to research question 3a. Significant correlations between variables of 
interest were further analyzed in a third step to investigate support for hypotheses 
1b, 2b, 4b, and to examine research question 3b. Hierarchical multiple regression 
models, either linear or logistic, for the respective outcome variables were 
performed, with baseline variables of the relevant outcome entering the model in 
the first step, biographical variables (gender, age, education) in the second, work-
related variables (supervisor support, psychological demands, decision latitude) in 
the third, and JI in the fourth and final step. For all analyses, a significance level of 
.05 was used. All statistical procedures were performed with IBM SPSS Statistics 
for Windows, Version 21 (IBM Corp., 2012). 
 
Ethical Considerations 
In the preface of each WOLF survey, participants were informed about general 
aims of the WOLF study. Contact information of participating researchers was 
disclosed. Participants were assured that they cannot be identified individually, 
that the database is confidential, and that researchers work under professional 
obligations of anonimity and confidentiality. In the preface of the last survey, 
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WOLF-U, special emphasis was put on the voluntariness of participation and the 
freedom to interrupt participation at any time. The project has been approved by 
the regional ethical review council (regionala etikprövningsnämnden) in 
Stockholm. For the current study, the WOLF group was contacted and asked for 
permission to withdraw data for the respective research questions. Access was 
warranted. 
 
 

Results 
 
Demographic Differences Among the two Sub-Samples 
To justify the examination of the total sample instead of sub-samples for the 
interval from T1 to T3, the Stockholm and the Norrland samples’ descriptive 
statistics (see Tables 1 and 2 above) were analyzed on their differences. The 
gender distribution of the two sub-samples was significantly different, χ2(1, n = 
9085) = 662.33, p < .001, as well as their levels of education, χ2(2, n = 9069) = 
655.60, p < .001. Considering age differences, an independent samples t-test was 
calculated. Levene’s test for equality of variances was found to be violated, F(1, 
9084) = 66.04, p < .001. Assuming inhomogeneous variances, the Stockholm sub-
sample is significantly younger than the Norrland sub-sample at the beginning of 
the investigation, t(8101.745) = -12.18, p < .001, with a mean difference of -2.72 
years, 95% CI [-3.15, -2.28]. In addition, the difference in perceived JI between the 
Stockholm and the Norrland sub-samples is statistically significant, χ2(2, n = 9085) 
= 281.80, p < .001. Participants from Norrland experience more JI than participants 
from Stockholm. In summary, it can be said that when compared to the Norrland 
sample, the Stockholm sample is significantly younger, more educated, more 
representative of female gender, and less job insecure. 
 
These systematic differences in various biographical variables and the main 
independent variable recommend investigating the hypotheses separately for each 
sub-sample. In the following analyses of the interval from T1 till T3, the Norrland 
and the Stockholm sub-samples are investigated independently from each other. 
 
Associations Between Job Insecurity, Outcomes, and Moderators 
For the Norrland sample, three different intervals are of interest since the 
participants took part in WOLF-N (T1), WOLF-F (T2), and WOLF-U (T3). Since the 
Stockholm sample took part in WOLF-S and WOLF-U only, the interval between T1 
and T3 is of interest. In the following, Spearman’s rank correlation coefficients 
between JI, biographical, and psychosocial work characteristics on the one hand, 
and outcome variables on the other hand for all three intervals, T1 to T2, T2 to T3, 
and T1 to T3, are examined, as well as Pearson Chi-Square tests to find 
associations between JI and gender. The focus of this study lies on JI. Accordingly, 
associations between other outcome variables are only presented when they are of 
interest for the hypotheses or the model design. Tables with all correlation 
coefficients can be found in the Appendix. 
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Norrland T1 - T2 
A significant association is found between JI and gender, χ2(2, n = 3551) = 10.56, p 
= .005, with women reporting more JI than expected in both categories (“Some 
perceived Job Insecurity”, “High perceived Job Insecurity”), and men reporting less 
than expected. Significant correlations are found between JI at T1 and age, rs = .09, 
n = 3550, p < .001, education, rs = -.06, n = 3541, p < .001, supervisor support at T2, 
rs = .04, n = 2953, p = .026, decision latitude at both T1, rs = .09, n = 3524, p < .001, 
and T2, rs = .09, n = 3075, p < .001, general health and sleep quality (Appendix, 
Table 1). General health is the first outcome variable to correlate significantly with 
JI, rs = .06, n = 3332, p = .001. Higher scores on the General Health Questionnaire 
and thereby worse general health correlate significantly with more perceived JI. 
Sleep quality is the second outcome variable with a significant correlation to JI, rs = 
.05, n = 3317, p = .003, while smoking, snussing, and diagnosed depression and 
stress are not significantly related to JI. The higher participants’ score on JI, the 
higher the scores on the Karolinska Sleep Questionnaire for the scale of sleep 
quality, indicating worse sleep. In general, all correlations are rather weak. They 
do not fulfill Cohen’s (1988) criteria of small correlations. 
 
Besides the associations with JI, both general health and sleep quality are 
significantly related to the psychosocial work characteristics supervisor support, 
psychological demands, and decision latitude at T1 and T2 (Appendix, Table 1). 
These findings further suggest to control for psychosocial work characteristics in 
the following regression models. 
 

Norrland T2 - T3 
JI at T2 is not associated with gender of the respondents at T3, χ2(1, n = 2086) = 
0.54, p = .462. Spearman’s correlation coefficients do not become significant for 
any association between JI at T2 and biographical, work-related, or outcome 
variables at T3 (Appendix, Table 2). 
 

Norrland T1-T3 
The variables JI at T1 and gender of participants at T3 are not associated, χ2(2, n = 
2371) = 3.49, p = .175. On the one hand, no significant correlations are found 
between JI and supervisor support, psychological demand, smoking, snussing, and 
diagnosed depression or stress (Appendix, Table 3). On the other hand, sleep 
quality at T3 correlates significantly with JI at T1, rs = .06, n = 2285, p = .003. The 
positive correlation indicates that higher JI is associated with higher scores on the 
KSQ Sleep Quality scale, and thereby worse sleep. In addition, significant 
correlations can be found between JI at T1 and education (see above, Norrland T1-
T2), age and decision latitude. The small negative correlation between age and JI, rs 
= -.11, n = 2371, p < .001, indicates that the higher JI at T1, the younger the 
participants. The small positive correlation between JI and decision latitude at T3, 
rs = .10, n = 2291, p < .001, means that higher scores in JI at T1 are related to higher 
scores on the decision latitude scale at T3, indicating lower decision latitude. The 
correlation between JI and decision latitude at T1 is also significant albeit slightly 
weaker, rs = .09, n = 3524, p < .001. 
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Stockholm T1 - T3 
Gender of Stockholm’s WOLF-U participants is not significantly associated with Job 
Insecurity at T1, χ2(2, n = 3302) = 1.80, p = .406. Education correlates significantly 
with JI in the Stockholm sub-sample, rs = -.11, n = 5528, p < .001 (Appendix, Table 
4). The small negative relationship indicates that higher education is related to 
lower JI, and lower education is related to higher JI. There is a weak significant 
relation between age at T3 and JI at T1, rs = -.04, n = 3302, p = .047. Participants 
reporting higher JI at T1 are significantly younger at T3 than those reporting lower 
JI at T1. 
 
Concerning associations with psychosocial work characteristics, JI at T1 is 
significantly related to supervisor support at T1, rs = .07, n = 5179, p < .001, and T3, 
rs = .06, n = 1912, p = .011. Higher scores on the supervisor support scale indicate 
lower support, and this means that lower supervisor support at T1 and T3 is 
weakly related to higher JI at T1. There are two small correlations between 
perceived JI at T1 and lower decision latitude at T1, rs = .19, n = 5453, p < .001, and 
T3, rs = .13, n = 3191, p < .001. Participants experiencing higher JI score higher on 
the decision latitude subscale which indicates lower decision latitude and 
therefore less freedom and less control over their work. 
 
Concerning the outcome variables at T3, perceived JI at T1 is significantly 
correlated to all of them except diagnosed acute stress. The association between JI 
and sleep quality is weak but significant, rs = .08, n = 3200, p < .001. The same 
applies for smoking, rs = .07, n = 3230, p < .001, amount of smoking, rs = .08, n = 
3230, p < .001, snussing, rs = .06, n = 3191, p = .001, and the amount of snussing, rs 
= .06, n = 3191, p < .001. Higher JI at T1 is related to worse sleep quality, smoking, 
snussing, and the amount of cigarettes and cans of snus participants consume at 
T3. In addition, a weak, significant relation is found between JI at T1 and having a 
depression diagnosis, rs = .03, n = 5534, p = .021. Participants from Stockholm who 
report higher JI at T1 are more likely to have depression diagnosed by a clinician in 
the 14-to-17-year interval between T1 and T3. 
 

Interpretation of results 
Although all significant correlations are rather weak, results indicate some support 
for the hypotheses 1a, 2a, and 4a, and offer insights for an answer to research 
question 3a (Table 3 below). The results differ between the Norrland and the 
Stockholm sub-sample. 
 
For Norrland, hypotheses 1a and 2a find some support, although said correlations 
between JI and general health and sleep quality are weak, and sleep quality fails to 
correlate significantly with JI for the interval between T2 and T3. There is no 
support for hypothesis 4a, an association between JI and diagnosed depression or 
acute stress, among Norrland participants for any time interval. Concerning 
research question 3a, the results of the Norrland sub-sample do not suggest that 
there is an association between JI and the specific health-related behaviors 
smoking and snussing. 
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For Stockholm, results support hypotheses 2a and 4a, but in the case of 4a, only for 
diagnosed depression, not for diagnosed acute stress. The correlations are weak 
but significant for sleep quality and diagnosed depression. Concerning research 
question 3a, weak but significant correlations are found for all four health-related 
behavior variables. This result suggests that there is an association between JI and 
specific health-related behaviors. 
 
All analyses fail to support the hypothesized association between JI and diagnosed 
acute stress (4a). Hence, acute stress is disregarded from further analysis. 
 
Table 3: Overview Hypotheses and Results, Part 1 

 rs 

 

Research questions/hypotheses 

Norrland 

T1 - T2 

Norrland 

T2 - T3 

Norrland 

T1 - T3 

Stockholm 

T1 – T3 

1a JI correlates with general health. .06** - - - 

2a JI correlates with sleep quality. .05** .03 .06** .08** 

3a Does JI correlate 

with health-related 

behavior? 

Smoking 

Amount 

Snussing 

Amount 

.02 

.02 

.03 

.03 

-.01 

-.02 

.01 

.01 

.03 

.03 

.04 

.04 

.07** 

.08** 

.06** 

.06** 

4a JI correlates with 

specific diagnoses. 

Depression 

Acute stress 

-.01 

.00 

-.01 

-.01 

-.01 

.00 

.03* 

.02 

Note: Two variables for each smoking and snussing exist. The first row in 3a refers to the dichotomous 
smoking variable, the second to the number of cigarettes, the third to the dichotomous snussing 
variable, and the fourth to the number of snus cans. * = rs is significant at p .05, ** = rs is significant at 
p < .01. 

 
Regression Models: Does Job Insecurity Predict the Outcomes 
Hierarchical multiple regression and multiple logistic regression were used to 
investigate the ability of JI to predict various outcome measures over time. For 
hierarchical multiple regression models, standardized beta coefficients are 
reported, and odds ratios (ORs) for multiple logistic regression models. In most 
cases, the models controlled for baseline measures of the outcome variable, 
gender, age, education, supervisor support at T1, psychological demand at T1, and 
decision latitude at T1. Exceptions were made if no baseline measures were 
available: General health was only assessed at T2 for WOLF-F and not at T1. In the 
case of diagnosed depression, no baseline measures of depressive symptoms or 
baseline stress levels were available. 
 
Violations of underlying assumptions of the respective analyses were inspected. In 
general, Mahalanobis and Cook’s distances did not point to any problems with 
outliers, and in most cases, visual inspections of the normal probability plots of the 
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standardized residuals seemed to indicate normal distribution of said residuals. 
Deviations are mentioned when the respective models are reported. 
 

General health 
General Health was assessed at T2 and for the Norrland sample only. The absence 
of baseline data implies caution needs to be exercised in the interpretation of 
results. At step 1 and 2, biographical and work-related variables were entered into 
the model (Table 4), explaining a significant proportion of the variance, R² = .034, F 
(6, 3204) = 18.63, p < .001, with gender (β = .07, p < .001), education (β = .07, p < 
.001), supervisor support (β = .04, p = .030), psychological demand (β = -.13, p < 
.001), and decision latitude (β = .08, p < .001) being statistically significant at their 
respective entry step. All variables stay significant during all three steps. At step 3, 
T1 JI was entered, explaining an additional 0.2% of the variance in general health, 
R² change = .002, F change (1, 3203) = 7.11, p = .008. In the final model, 3.6% of the 
variance in general health is explained, F (7, 3203) = 17.01, p < .001, with JI being 
statistically significant (β = .05, p = .008). 
 

Note: R² = .012 for Step 1, ΔR² = .022 for Step 2 (p < .001), ΔR² = .002 for Step 3 (p = .008), 
R² = .036 for Step 3. 

 
Sleep quality 

Since a significant correlation was found between JI at T1 and Sleep Quality at T2 
and T3 for the Norrland sub-sample, and JI at T1 and Sleep Quality at T3 for the 
Stockholm sub-sample, hierarchical multiple regression models with four steps 
were used (Table 5 below) to assess if JI measured at T1 is able to predict sleep 
quality at T2 and T3. Normal Probability Plots of the Regression Standardized 
Residuals suggested that for sleep quality, the residuals were slightly skewed for 
all relevant intervals. The deviation was evaluated to be within range of tolerance. 
Still, generalizability of results should consider that there was systematic deviation 
from normality in the distribution of residuals for all WOLF samples. 
 
In all three models, the first step within which baseline results on sleep quality at 
T1 were entered explained most of the variance in sleep quality at later points in 
time, namely 40,2% (Norrland T2: F (1, 3199) = 2154.06, p < .001), 26,4% 
(Norrland T3: F (1, 2213) = 792.57, p < .001), and 18,3% (Stockholm T3: F (1, 

Table 4: Hierarchical Multiple Regression Model for General Health (Norrland) 

    General Health T2   

    β p   

Step 1 Gender .07 < .001   

  Age -.03 .115   

  Education .07 < .001   

Step 2 Supervisor Support .04 .030   

  Psychological Demand -.13 < .001   

  Decision Latitude .08 < .001   

Step 3 Job Insecurity T1 .05 .008   
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3035) = 678.88, p < .001). In the second step, biographical data were entered, with 
gender being statistically significant in all three intervals (Norrland T2: β = .054, p 
< .001; Norrland T3: β = .07, p < .001; Stockholm T3: β = .10, p < .001) and age 
being significant only for sleep quality at T3 (Norrland T3: β = -.04, p = .022; 
Stockholm T3: β = -.04, p = .037). Work-related variables predicted sleep quality in 
the third step differently over time. While psychological demand and decision 
latitude were statistically significant for the Norrland sub-sample at T2 (β = -.04, p 
= .008, and β = .05, p = .002), only supervisor support predicted changes in sleep 
quality at T3 in both sub-samples (Norrland T3: β = .09, p < .001; Stockholm T3: β = 
.04, p = .014). 
 
JI, entered in the fourth and final step, became a statistically significant predictor 
only for the Stockholm sample at T3 (β = .06, p = .001), with the change in R² = .003 
being statistically significant as well, F Change (1, 3028) = 11.01, p = .001. For both 
other models JI is no predictor of sleep quality since the model adjustments from 
step three to step four do not become statistically significant (Norrland T2: F 
Change (1, 3192) = .27, p = .605; Norrland T3: F Change (1, 2206) = 1.19, p = .276). 
 

Smoking and snussing 
Both smoking and snussing were investigated with two different self-reported 
variables, namely a dichotomous one and an index of the number of cigarettes 
participants smoke and the number of snus cans consumed within a week. In 
Stockholm at T3, all four correlated significantly with JI at T1. Hence, logistic 
regression analyses were conducted for the dichotomous variable to investigate 
the ability of JI to predict whether respondents smoke or use snus, and hierarchical 
multiple regression analyses were used for the index variables. 
 
In the first step of the logistic regression models (Table 6 below) baseline smoking 
and snussing were entered. According to Nagelkerke’s R², 39.2% of the variance of 
smoking at T3 was explained by smoking at T1 with the model being significant, 
χ²(1) = 657.08, p < .001, and 38.5% of the variance of snussing at T3 was equally 
explained by snussing at T1 with the model being significant, χ²(1) = 556.62, p < 
.001. In the case of smoking, participants were nearly 29 times more likely to be 
smoking at T3 when they have already smoked at T1, OR = 28.76, p < .001, 95% CI 
[21.16, 39.07]. For snussing, it becomes even 45 times more likely to use snus at 
T3 if one has snussed at T1, OR = 45.09, p < .001, 95% CI [32.43, 62.70]. 
 
In the second step, biographical variables were added, but for smoking, the data 
failed to be of good fit for the model, as indicated by a significant Hosmer-
Lemeshow Goodness of Fit Test, χ²(8) = 17.29, p = .027. For snussing, the data fit 
the model, χ²(8) = 4.11, p = .847. The variables gender, age, compulsory and 
university education were significant and explained further variance. In step three, 
psychological demand was a significant predictor of smoking (see Table 6). 
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Table 5: Hierarchical Multiple Regression Models for Sleep Quality (Norrland and Stockholm) 

 

   

Sleep Quality 

  

  

Norrland T2 Norrland T3 Stockholm T3 

 

  

β p β p β p 

 Step 1 Baseline Sleep Quality T1 .63 < .001 .51 < .001 .43 < .001 

 

 

R² .402 .264 .183 

 Step 2 Gender .05 < .001 .07 < .001 .10 < .001 

 

 

Age -.02 .294 -.04 .022 -.04 .037 

 

 

Education .00 .869 -.03 .085 .01 .715 

 

 

ΔR² .003** .006** .011** 

 Step 3 Supervisor Support .01 .544 .09 < .001 .04 .014 

 

 

Psychological Demand -.04 .008 -.02 .428 -.03 .116 

 

 

Decision Latitude .05 .002 -.01 .598 .02 .383 

 

 

ΔR² .003** .007** .003* 

 Step 4 Job Insecurity T1 .01 .605 .02 .276 .06 .001 

 

 

ΔR² 

R² 

.000 

.408 

.000 

.278 

.003** 

.199 

 Note: * = ΔR² is significant at the 0.05 level, ** = ΔR² is significant at the 0.01 level. 

 



31 

31 

Table 6: Logistic Regression Models Smoking/Snussing (Stockholm)         

      Smoking Snussing 

    Variables OR p 95% CI Model characteristics OR p 95% CI Model characteristics 

Step 1   Baseline T1 28.76 < .001 21.16, 39.07   45.09 < .001 32.43, 62.70   

    Constant .03 < .001 -   .04 < .001 -   

  Hosmer-Lemeshow Goodness of Fit Test        -        - 

  Omnibus Test of Model Coefficients        χ²(1) = 657.08, p < .001        χ²(1) = 556.62, p < .001 

  Nagelkerke's R²        .392       .385 

Step 2   Gender .81 .120 .62, 1.06   .42 < .001 .28, .63   

    Age .99 .397 .98, 1.01   .98 .011 .97, 1.00   

  

 

Education .78 .003 .67, .92   .75 .003 .62, .91   

    Constant .06 < .001 -   .01 < .001 -   

  Hosmer-Lemeshow Goodness of Fit Test        χ²(8) = 17.29, p = .027        χ²(8) = 4.11, p = .847 

  Omnibus Test of Model Coefficients        χ²(4) = 668.92, p < .001        χ²(4) = 589.37, p < .001 

  Nagelkerke's R²        .399        .405 

Step 3   Supervisor Support 1.05 .698 .82, 1.34   .96 .784 .71, 1.30   

    Psychological Demand .74 .026 .57, .97   .99 .958 .72, 1.36   

    Decision Latitude 1.10 .513 .83, 1.46   1.26 .178 .90, 1.75   

    Constant .09 < .001 -   .01 < .001 -   

  Hosmer-Lemeshow Goodness of Fit Test        χ²(8) = 12.40, p = .134        χ²(8) = 6.38, p = .605 

  Omnibus Test of Model Coefficients        χ²(7) = 674.43, p < .001        χ²(7) = 591.26, p < .001 

  Nagelkerke's R²        .401        .407 

Step 4 

 

Job Insecurity 1.16 .231 .91, 1.47   1.53 .003 1.15, 2.02   

    Constant .09 < .001 -   .00 < .001 -   

  Hosmer-Lemeshow Goodness of Fit Test        χ²(8) = 11.88, p = .157        χ²(8) = 6.53, p = .588 

  Omnibus Test of Model Coefficients        χ²(8) = 675.84, p < .001        χ²(8) = 599.50, p < .001 

  Nagelkerke's R²        .402        .412 
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In the fourth step, the JI Index variable was added. For smoking, JI failed to explain 
further variance significantly. The model as a whole was significant, χ²(8) = 675.84, 
p < .001, and the data had a good fit, χ²(8) = 11.88, p = .157. The final model 
explained a total of 40.2% of the variance in smoking at T3. 
 
A different image emerged for snussing for which JI became statistically significant, 
OR = 1.53, p = .003, 95% CI [1.15, 2.02]. It became 1.5 times more likely for 
participants to snus for each increase in perceived JI measured by the JI index, 
controlled for baseline snussing, biographical, and work-related variables. The 
data fit the model, χ²(8) = 6.53, p = .588 (Hosmer-Lemeshow Goodness of Fit Test), 
and the model itself is significant, χ²(8) = 599.50, p < .001 (Omnibus Test of Model 
Coefficients), explaining a total of 41.2% of the variance in snussing at T3, as 
indicated by Nagelkerke’s R². 
 
Two separate hierarchical multiple regression models investigated the ability of JI 
at T1 to predict the amount participants were smoking and snussing at T3 (Table 
7). Before conducting the analysis, the inspection of the data if the assumptions of 
linear regression were met showed that the distribution of residuals deviates 
slightly from normally distributed data. Generalizability of results is limited 
accordingly. 
 
Table 7: Hierarchical Multiple Regression Models for Number of Cigarettes and 
Snus Cans (Stockholm) 

    
Number 

Cigarettes 

Number 

Snus Cans 

  Variables β p β p 

Step 1 Baseline Number Cigarettes/Snus Cans .56 < .001 .52 < .001 

  R² .316 .265 

Step 2 Gender -.02 .313 -.05 .001 

  Age -.03 .063 -.03 .092 

  Education -.06 < .001 -.01 .366 

  ΔR² .004** .003** 

Step 3 Supervisor Support .03 .111 .00 .863 

  Psychological Demand .00 .817 .01 .622 

  Decision Latitude -.01 .406 .02 .335 

  ΔR² .001 .000 

Step 4 Job Insecurity T1 .06 < .001 .03 .075 

  

ΔR² 

R² 

.003** 

.324 

.001 

.270 

Note: * = ΔR² is significant at the 0.05 level, ** = ΔR² is significant at the 0.01 level. 

 
Comparable to the logistic regression models, most variance was explained within 
the first step as the baseline amount of smoking and snussing entered the model, 
with R²= .316 for smoking, F (1, 3062) = 1413.69, p < .001, and .265 for snussing, F 
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(1, 3029) = 1092.82, p < .001, thereby explaining 31.6% and 26.5% of the variance 
in the amount of smoking and snussing at T3, respectively. Furthermore, education 
became a significant predictor for the amount of smoking in the second step, β = -
.06, p < .001, and gender for the amount of snussing, β = -.05, p = .001. Changes in 
R² were significant, F Change Smoking (3, 3059) = 6.05, p < .001, and F Change 
Snussing (3, 3026) = 4.65, p = .003. The introduction of work-related variables into 
the models at step three had no impact, the model changes did not became 
significant. 
 
In the fourth step, JI at T1 was entered, which became a significant predictor of the 
amount of cigarettes at T3, F Change (1, 3055) = 15.72, p < .001, β = .06, p < .001, 
but not for the amount of snus at T3, F Change (1, 3022) = 3.18, p = .075, β = .03, p 
= .075. 
 

Diagnosed depression 
A weak but significant correlation was found between JI at T1 and diagnosed 
depression, as recorded in public health records, in the Stockholm sub-sample. A 
three-step logistic regression model investigated the ability of JI to predict 
depression diagnoses in participants (see Table 8 below). Hosmer-Lemeshow 
Goodness of Fit Tests were not significant for any step of the model, indicating 
good fit between data and the model in general. Not much variance was explained 
by the variables entered into the model, as Nagelkerke’s R² did not exceed .02 
(Step 3), meaning that 2% of the variance in diagnosed depression is explained by 
all included variables. 
 
In the first two steps, biographical and work-related variables were entered. 
Neither of those two steps became statistically significant itself, as indicated by 
omnibus tests of model coefficients (Step 1: χ²(3) = .32, p = .956; Step 2: χ²(6) = 
3.60, p = .730). In the third step, Job Insecurity was included. Although the model 
as a whole missed to become significant, χ²(7) = 7.22, p = .406, JI predicted 
diagnosed depression significantly, OR = 1.76, p = .046, 95% CI [1.01, 3.05]. The 
95% confidence interval does not include one. This result suggests that it is nearly 
1.8 times more likely for Stockholm participants to receive a depression diagnosis 
in the time period between T1 and T3 if they perceived job insecurity at T1. 
Nevertheless, it should be remembered that the model itself failed to become 
significant although the data fitted the model. 
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Table 8: Logistic Regression Model Diagnosed Depression (Stockholm) 

    Variables OR p 95% CI Model characteristics 

Step 1   Gender 1.16 .681 .57, 2.40   

    Age 1.00 .809 .96, 1.03   

  

 

Education 1.05 .820 .69, 1.59   

    Constant .01 < .001 -   

  

Hosmer-Lemeshow 

Goodness of Fit Test       
 χ²(8) = 8.66, p = .371 

  

Omnibus Test of Model 

Coefficients       
 χ²(3) = .32, p = .956 

  Nagelkerke's R²        .001 

Step 2   Supervisor Support 1.04 .900 .54, 2.01   

    Psychological Demand .72 .358 .36, 1.44   

    Decision Latitude 1.79 .098 .90, 3.56   

    Constant .00 < .001 -   

  

Hosmer-Lemeshow 

Goodness of Fit Test       
 χ²(8) = 6.06, p = .641 

  

Omnibus Test of Model 

Coefficients       
 χ²(6) = 3.60, p = .730 

  Nagelkerke's R²        .010 

Step 3 

 

Job Insecurity T1 1.76 .046 1.01, 3.05   

    Constant .00 < .001 -   

  

Hosmer-Lemeshow 

Goodness of Fit Test       
 χ²(8) = 4.78, p = .781 

  

Omnibus Test of Model 

Coefficients       
 χ²(7) = 7.22, p = .406 

  Nagelkerke's R²        .020 
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Interpretation of results 
Support for the hypotheses from the regression models is mixed (for an overview, 
see Table 9 below). In general, if JI is a significant predictor in a model, it fails to 
explain a lot of variance. Results support hypothesis 1b: JI at T1 predicts general 
health at T2 significantly. It should be remembered that this model did not control 
for baseline general health. For hypothesis 2b, results depend upon the sub-
sample. In Norrland, JI does not predict sleep quality, while it does in Stockholm. 
Results for research question 3b reveal an interesing pattern: JI predicts snussing 
in general, but not the amount participants snus in Stockholm, while it does not 
predict general smoking, but the amount of cigarettes participants from Stockholm 
smoke. For diagnosed depression, hypothesis 4b, the outcome itself is predicted by 
JI, but the model as a whole fails to become significant. 
 
Table 9: Overview Hypotheses and Results, Part 2 

 

Research questions/hypotheses 

Norrland 

T1 - T2 

Norrland 

T1 - T3 

Stockholm 

T1 – T3 

1b JI predicts general health. β = .05** - - 

2b JI predicts sleep quality. β = .01 β = .02 β = .06** 

3b Can JI predict 

health-related 

behavior? 

Smoking 

Amount 

Snussing 

Amount 

- 

- 

- 

- 

- 

- 

- 

- 

OR = 1.16 

β = .06 ** 

OR = 1.53** 

β = .03 

4b JI predicts specific 

diagnoses. 

Depression 

Acute stress 

- 

- 

- 

- 

OR = 1.76*ᵻ 

- 

Note: Analysis only for significant correlations between JI and outcome (see Table 3). Two variables 
for each smoking and snussing exist. The first row in 3b refers to the dichotomous smoking variable, 
the second to the number of cigarettes, the third to the dichotomous snussing variable, and the fourth 
to the number of snus cans. * = rs is significant at p .05, ** = rs is significant at p < .01, ᵻ = model fails to 
become significant. 

 
 

Discussion 
 
The current study aimed to investigate the associations between JI and specific 
health outcomes in longitudinal data from the WOLF study. Existing literature 
identified gaps in JI research: Compared to rich evidence for effects of JI on general 
health and well-being measures, longitudinal associations with more specific 
outcomes and health-related behaviors have rarely been studied. In addition, many 
studies in the field did not control for baseline levels of the respective outcomes. 
The WOLF study offers baseline and follow-up data of outcome variables like sleep 
quality, smoking and snussing, and is connected to data from the Swedish public 
outpatient records and thereby to participants’ diagnoses given by clinicians. The 
WOLF surveys included JI items that can be combined to form an index of JI. This 
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enabled the current study to address gaps in longitudinal JI research. The WOLF 
data has not been used in this way before. 
 
Associations between JI at baseline and self-rated general health, sleep quality, 
health-related behaviors, smoking and snussing, and diagnosed depression and 
acute stress at a later point in time were investigated in two independent samples 
from Stockholm and Norrland. For significant correlations, the ability of JI to 
predict the respective outcomes was examined. 
 
Support was found for almost all expected relationships in the Stockholm sub-
sample (2a, 3a, 4a, except acute stress), although the correlations were weak. After 
controlling for baseline levels of sleep quality, smoking and snussing in the 
respective models, perceived JI at baseline still explained a significant amount of 
variance of sleep quality, and the number of cigarettes participants smoked 14 to 
17 years afterwards (2b, 3b). Additionally, participants who perceived JI at 
baseline were 1.5 times more likely to snus at follow-up. In the case of sleep 
quality, the result complements two previous longitudinal studies which found 
relationships between JI and worse sleep quality and adverse sleep patterns 
among men, respectively (Ferrie et al., 1998; Virtanen et al., 2011). Two other 
findings in relation to smoking and snussing did not become significant in the 
current study: JI was neither a significant predictor of the number of snus cans 
participants consumed, nor could it predict if a participant smoked cigarettes at all. 
Findings on smoking and snussing mirror the mixed findings of previous studies: 
Lee et al. (2004) did not find support for a relationship between JI and health-
related behaviors, while Mohren et al. (2003) found JI to be associated with 
increased smoking. The cross pattern, JI predicting the number of cigarettes, but 
not if participants smoke, and if participants snus, but not the number of snus cans, 
may have something to do with national trends. Evidence exists that points 
towards an increase of snus consumption, while cigarette smoking is decreasing in 
Sweden (Coghlan, 2017, March 14; Ramström et al., 2016). The current study 
reflects this trend, but also identifies JI as a potential driver of this behavior. 
 
For diagnosed depression in the Stockholm sub-sample, JI explained a small share 
of variance significantly, but the logistic regression model failed to become 
significant (4b). Previous studies almost exclusively used self-reported depressive 
symptoms as the outcome variable (see De Witte et al., 2016; Kim & von dem 
Knesebeck, 2016), and evidence points towards an association with JI. The results 
of the current study suggest that it is harder to find a relationship between JI and 
diagnosed depression, but not impossible. On the other hand, diagnosed acute 
stress did not become significantly associated with JI. De Witte et al. (2016) 
reported evidence of several studies for an impact of JI on exhaustion, a dimension 
of burnout. The results of the current study suggest that this relationship does not 
transfer to getting an actual diagnosis of acute stress. 
 
For the Norrland subsample, a different image emerged. The results of the analyses 
were mixed. The relationship between JI at baseline and general health at the first 
follow-up (T2) was significant but weak (1a). Furthermore, JI predicted a small 
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share of variance of general health (1b). The impact of JI on general health is well-
documented (Cheng & Chan, 2008; De Witte et al., 2016; Sverke et al., 2002), albeit 
the effect of JI in the current study is weaker compared to previous findings. Sleep 
quality was weakly related to JI for the two intervals T1 to T2 and T1 to T3 (2a). 
Contrary to findings from the Stockholm sub-sample and previous literature, JI did 
not predict sleep quality in hierarchical linear regression models (2b). Neither for 
health-related behaviors, smoking and snussing (3a), nor for specific diagnoses, 
major depression and acute stress (4a), were any relationships with JI found. 
These results support Lee et al. (2004) who did not find a relationship between JI 
and health-related behavior. Besides, for the interval from T2 to T3, not a single 
outcome variable was significantly related to JI. 
 
The striking differences between the Stockholm and the Norrland subsamples did 
not only surface in the analyses of correlations and regression models. The total 
sample was divided into the two sub-samples because of systematic demographic 
differences: The Norrland sub-sample was found to be significantly more male, less 
educated, older, and more job insecure than the Stockholm sub-sample. Although 
analyses controlled for these variables, it might be the case that there are further 
differences among the employees in the two samples that have not been regarded 
in this study, for example the type of contract, or support from outside the working 
environment. The differences in health-related behaviors may also have something 
to do with regional differences. Ad hoc tests of differences between Stockholm and 
Norrland in their health-related behavior revealed that at baseline, more people in 
Stockholm smoke compared to Norrland, χ²(1, n = 9057) = 72.68, p < .001, and 
more people in Norrland use snus compared to Stockholm, χ²(1, n  = 8945) = 
333.47, p < .001. The underrepresentation of smoking and overrepresentation of 
snussing in Norrland might be the reason that no relationships with JI was found. 
 
Two possible explanations exist to answer the question why all correlations for the 
interval from T2 to T3 in the Norrland subsample failed to become significant 
while significant relationships for the other two time intervals were found. First, 
only a very small number of participants from Norrland reported JI at T2 (see 
Table 2 above). This sample size might not have been big enough to find significant 
relationships with the outcomes at T3. Secondly, JI was measured in a different 
way at T2 compared to T1. At T2, only a single item was used to measure JI. 
Although the use of single-item measures is common in the field of JI research, 
there are disadvantages. Sverke et al. (2002) investigated the differences between 
studies that measure JI with multiple or with single items. They found that studies 
using multiple-item scales report stronger associations between JI and various 
outcomes, whereas studies relying on single-item measures seem to underestimate 
those associations. This suggests that in the current study, it was harder to find 
relationships for the interval that used a single-item measure as the independent 
variable. 
 
Most reported correlations and effects are very small. Still, especially the results 
from the Stockholm subsample are impressive considering the fact that 14 to 17 
years went by between baseline measurement, WOLF-S (T1), and the single follow 
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up, WOLF-U (T3). It should not be disregarded that the time intervals between 
baseline and follow-up surveys of the Norrland sub-sample were large as well (see 
Figure 1 above). Mohr (2000) and Frese (1985) support the interpretation of small 
correlation coefficients and argue that a number of different factors play a role in 
the size of a correlation. In this case, especially the time delay is one of those 
factors that is probable to make a huge impact. Between T1 and T3, there was a lot 
of time for unaccounted variables to affect the results. This reduces statistical 
power and increases the probability of a type II error. 
 
This makes it even more noticeable that a significant correlation between 
subsequent diagnosed depression and JI among Stockholm participants was found. 
The problem of the subsequent logistic regression analysis was that the model 
itself did not become significant. This might be due to the fact that the whole model 
barely explained any variance at all. It would have been interesting to see how the 
model characteristics changed if some kind of baseline measure, for example 
depressive symptoms, was available and controlled for. In the case of Norrland, the 
small sample size of diagnosed individuals is likely to be the reason why no 
relationship was found. 
 
Although not central to the current study, the analyses underlined the importance 
to control for psychosocial work characteristics in JI research. Supervisor support, 
psychological demand, and decision latitude correlated with various outcome 
measures and explained a significant amount of variance in almost all models. 
Their importance should not be underestimated. 
 
Generalizability and Limitations 
Most studies from occupational cohorts have reduced external validity and 
generalizability as they follow participants from a specific company of which the 
researchers know that it will downsize (Ferrie, Shipley, Stansfeld, & Marmot, 
2002). This leads to homogeneous groups. The WOLF study has the advantage of a 
more holistic approach addressing JI as it is perceived in the average Swedish 
population. The use of two very different samples, based on regional location, 
furthers the generalizability of results. Of course, the downside of this approach is 
lower appearance of perceived JI because participants were not selected based on 
the assumption that they perceive JI. 
 
However, the results cannot be generalized without caution. Especially compared 
to other countries, the results of the current study might underestimate the effects 
of JI. Sweden has a long tradition of supporting the unemployed and has a reliable 
social welfare system. This might reduce fears of dismissal and unemployment to a 
certain extent. An interesting term in this discussion is “Flexicurity”, an “amalgam 
of the words flexibility and security” (Muffels, Crouch, & Wilthagen, 2014, p. 100). 
It is a concept that combines the contradictory notions of market 
flexibility/conformity and market security/protection of employment. The idea of 
flexicurity is that flexibility on the employers’ side, a low degree of regulation, 
security for employees, high benefits for and activation of the workforce can be 
combined and do not have to compete against each other (Muffels et al., 2008). In 
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Europe, flexicurity-like models can be found in north-western countries, for 
example Denmark, the Netherlands, Sweden and Finland (Muffels et al., 2008; 
Muffels et al., 2014; Vulkan, Saloniemi, Svalund, & Väisänen, 2015). 
Generalizability of results beyond countries with a comparable labor market model 
is therefore limited. 
 
Mohr (2000) and Sverke et al. (2002) mention another potential problem, namely 
common method variance (e.g., Frese, 1985). Fried et al. (2003) as well as Virtanen 
et al. (2003) stress that the use of a longitudinal study design reduces common 
method variance among other methodological artifacts. In this study, most 
dependent and many controlling variables were measured at different points in 
time by different versions of the WOLF questionnaires. In addition, the data on 
diagnosed depression and acute stress stemmed from the national Swedish public 
outpatient records and was thereby acquired independently. This reduces the 
danger of common method variance. 
 
One limitation of studies with long time intervals without intermediate controls of 
JI is that in the meanwhile, participants might have gotten a new job soon after 
taking part in the WOLF survey, which reduced their perceived JI instantly. This 
might have led to misclassification of participants and thereby increased 
heterogeneity within groups, resulting in type II errors for long durations between 
baseline and follow-up (Lee et al., 2004). 
 
If psychological well-being prior to the experience of JI was considered and 
controlled for, some studies did not find a relationship between depression and JI 
(e.g., Mohr, 2000). Mohr acknowledged this limitation as a reason for contradictory 
results in JI research besides various sampling issues that he describes, and the 
lack of other occupational stressors in the analysis. In the case of the current study, 
at least Mohr’s other reservations can be dissolved. The WOLF samples are not 
highly selective, and items about JI were answered by all participants. Mohr also 
controlled for general negative affectivity and psychological well-being prior to the 
experience of JI, data that was not available for the current study. Mohr concluded 
that those variables do not explain variability in JI. The same applies for Ferrie et 
al.’s (2005) analysis of data from the Whitehall II study. Hence, this suggests that 
the lack of data on general negative affectivity in the WOLF study does not pose a 
problem for the interpretation of the results. 
 
Conclusion 
The most important finding of the current study is that JI predicts small but 
significant amounts of variance for several outcomes over 14 to 17 years for the 
Stockholm sub-sample. The associations between JI and sleep quality, health-
related behaviors and diagnosed depression have rarely been studied, and for all of 
these outcomes, weak but significant correlations with JI were found and further 
investigated. Especially the association with diagnosed depression is worth 
mentioning. Despite the fact that few participants were diagnosed with depression, 
a weak but significant longitudinal correlation with JI was found. The findings 
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underline the long-term relationship between JI, psychosocial work characteristics 
and employees’ health. 
 
More longitudinal studies on JI and specific health outcomes are needed. Especially 
the associations with health-related behaviors demand further investigation. 
Future investigators are advised to control regularly for JI over the study period to 
avoid misclassification of cases. In addition, research on JI should measure baseline 
levels of the outcome variables as well as control for various psychosocial work 
characteristics. 
 
De Witte (2005) stresses that in certain situations, feelings of JI among employees 
are unavoidable. The question is and will always be how to reduce fears and 
potential detrimental consequences for the individual and the organization. 
According to De Witte, the reduction of unpredictability and uncontrollability is an 
important starting point to change perceptions of JI and thereby possible negative 
outcomes, highlighting the importance of communication, participation, and intra-
organizational justice. The decrease of feelings of JI among employees should be in 
the interest of both employers and governmental decision-makers. 
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Appendix 
Table 1: Correlations Norrland Sample T1 – T2 

 

Job 
Insecurity 

T1 
Age T2 Education 

Supervisor 
Support 

T1 

Supervisor 
Support 

T2 

Psych. 
Demand 

T1 

Psych. 
Demand 

T2 

Decision 
Latitude 

T1 

Decision 
Latitude 

T2 

General 
Health 

T2 

Sleep 
Quality 

T2 

Smoking 
T2 

Number 
Cigarettes 

T2 

Snussing 
T2 

Number 
Snus 
Cans 

T2 

Depres-
sion 

Job 
Insecurity T1 

- 
               

Age T2 -.09** - 
              

Education -.06** -.17** - 
             

Supervisor 
Support T1 

.02 -.05** -.03 - 
            

Supervisor 
Support T2 

.04* -.02 -.01 .44** - 
           

Psychological 
Demand T1 

.01 .02 -.26** -.10** -.04* - 
          

Psychological 
Demand T2 

.02 .03 -.19** -.08** -.11** .54** - 
         

Decision 
Latitude T1 

.09** -.07** -.27** .22** .09** .26** .20** - 
        

Decision 
Latitude T2 

.09** -.03 -.27** .13** .19** .23** .18** .63** - 
       

General 
Health T2 

.06** -.02 .07** .09** .13** -.14** -.19** .05** .08** - 
      

Sleep Quality 
T2 

.05** .01 .02 .09** .07** -.12** -.16** .08** .10** .43** - 
     

Smoking T2 .02 .04* -.08** .00 -.02 .01 .01 .04* .02 .03 .00 - 
    

Number 
Cigarettes T2 

.02 .03* -.08** .00 -.02 .01 .02 .04* .03 .04* .01 .92** - 
   

Snussing T2 .03 -.14** -.09** .00 -.02 .02 .02 .02 .00 -.01 -.05** -.02 -.03 - 
  

Number Snus 
Cans T2 

.03 -.15** -.09** .00 -.02 .02 .01 .02 .00 -.01 -.04* -.05** -.05** .98** - 
 

Depression -.01 .03 .01 .01 .00 -.02 -.01 .02 .02 .02 .04* -.01 -.01 -.01 -.01 - 

Stress .00 -.01 .01 .01 .03 -.01 -.04 -.01 -.01 .03 .03 .03 .02 .04* .04* .00 

Note: Spearman’s rho correlation coefficients for associations between T1 (WOLF-N) and T2 (WOLF-F) in the Norrland sub-sample (n = 3551). * = Correlation is significant at 
the 0.05 level (2-tailed), ** = Correlation is significant at the 0.01 level (2-tailed).
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Table 2: Correlations Norrland Sample T2 - T3 

          

 

Job 
Insecurity 

T2 
Age T3 Education 

Supervisor 
Support 

T2 

Supervisor 
Support 

T3 

Psycholog. 
Demand 

T2 

Psycholog. 
Demand 

T3 

Decision 
Latitude 

T2 

Decision 
Latitude 

T3 

Sleep 
Quality 

T3 

Smoking 
T3 

Number 
Cigarettes 

T3 

Snussing 
T3 

Number 
Snus 

CansT3 

Depres-
sion 

Job Insecurity T2 - 
              

Age T3 -.01 - 
             

Education .00 -.17** - 
            

Supervisor Support 
T2 

.10** -.04 -.01 - 
           

Supervisor Support 
T3 

.05 .01 -.05 .34** - 
          

Psychological 
Demand T2 

-.06** .03 -.19** -.11** -.10** - 
         

Psychological 
Demand T3 

-.03 .02 -.16** -.07** -.14** .50** - 
        

Decision Latitude T2 .04 -.03 -.27** .19** .16** .18** .16** - 
       

Decision Latitude T3 -.01 -.04* -.28** .09** .19** .17** .16** .65** - 
      

Sleep Quality T3 .03 -.01 -.01 .08** .16** -.10** -.15** .08** .07** - 
     

Smoking T3 -.01 -.02 -.05* -.01 .01 .01 .00 -.01 .03 .03 - 
    

Number Cigarettes T3 -.02 -.02 -.04 -.03 .01 .01 -.01 -.01 .03 .03 .90** - 
   

Snussing T3 .01 -.15** -.09** -.01 -.02 .00 .02 .01 .01 .00 .03 .00 - 
  

Number Snus Cans 
T3 

.01 -.15** -.09** -.01 -.02 .00 .01 .01 .02 .00 .02 -.01 .98** - 
 

Depression -.01 .02 .01 .00 .05* -.01 -.02 .02 .03 .05* .03 .04 .00 .00 - 

Stress -.01 -.03 .01 .03 .02 -.04 -.04* -.01 .03 .04 .09** .08** .04* .05* .00 

Note: Spearman’s rho correlation coefficients for associations between T2 (WOLF-F) and T3 (WOLF-U) for the Norrland sub-sample (N = 2371). * = Correlation is significant at 
the 0.05 level (2-tailed), ** = Correlation is significant at the 0.01 level (2-tailed). 
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Table 3: Correlations Norrland Sample T1 – T3 
          

 

Job 
Insecurity 

T1 
Age T3 Education 

Supervisor 
Support 

T1 

Supervisor 
Support 

T3 

Psycholog. 
Demand 

T1 

Psycholog. 
Demand 

T3 

Decision 
Latitude 

T1 

Decision 
Latitude 

T3 

Sleep 
Quality 

T3 

Smoking 
T3 

Number 
Cigarettes 

T3 

Snussing 
T3 

Number 
Snus 
Cans 

T3 

Depres-
sion 

Job 
Insecurity T1 

- 
              

Age T3 -.11** - 
             

Education -.06** -.17** - 
            

Supervisor 
Support T1 

.02 -.09** -.03 - 
           

Supervisor 
Support T3 

.03 .01 -.05 .30** - 
          

Psychological 
Demand T1 

.01 .02 -.26** -.10** -.06* - 
         

Psychological 
Demand T3 

-.03 .02 -.16** -.05* -.14** .43** - 
        

Decision 
Latitude T1 

.09** -.05* -.27** .22** .10** .26** .17** - 
       

Decision 
Latitude T3 

.10** -.04* -.28** .12** .19** .23** .16** .59** - 
      

Sleep Quality 
T3 

.06** -.01 -.01 .14** .16** -.09** -.15** .06** .07** - 
     

Smoking T3 .03 -.02 -.05* -.02 .01 .02 .00 .00 .03 .03 - 
    

Number 
Cigarettes T3 

.03 -.02 -.04 -.02 .01 .03 -.01 .01 .03 .03 .90** - 
   

Snussing T3 .04 -.15** -.09** .01 -.02 -.01 .02 .03 .01 .00 .03 .00 - 
  

Number Snus 
Cans T3 

.04 -.15** -.09** .01 -.02 -.01 .01 .03 .02 .00 .02 -.01 .98** - 
 

Depression -.01 .02 .01 .01 .05* -.02 -.02 .02 .03 .05* .03 .04 .00 .00 - 

Stress .00 -.03 .01 .01 .02 -.01 -.04* -.01 .03 .04 .09** .08** .04* .05* .00 

Note: Spearman’s rho correlation coefficients for associations between T1 (WOLF-N) and T3 (WOLF-U) for the Norrland sub-sample (N = 2371). * = Correlation is significant at 
the 0.05 level (2-tailed), ** = Correlation is significant at the 0.01 level (2-tailed). 
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Table 4: Correlations T1 - T3 Stockholm Sample 
          

 

Job 
Insecurity 

T1 
Age T3 Education 

Supervisor 
Support 

T1 

Supervisor 
Support 

T3 

Psych. 
Demand 

T1 

Psych. 
Demand 

T3 

Decision 
Latitude 

T1 

Decision 
Latitude 

T3 

Sleep 
Quality 

T3 

Smoking 
T3 

Number 
Cigarettes 

T3 

Snussing 
T3 

Number 
Snus 

Cans T3 

Depres-
sion 

Job Insecurity 
T1 

- 
              

Age T3 -.04* - 
             

Education -.11** -.17** - 
            

Supervisor 
Support T1 

.07** -.04* .03* - 
           

Supervisor 
Support T3 

.06* -.02 .03 .23** - 
          

Psychological 
Demand T1 

.01 .01 -.20** -.13** -.02 - 
         

Psychological 
Demand T3 

-.03 .09** -.08** -.04* -.16** .37** - 
        

Decision 
Latitude T1 

.19** -.08** -.31** .19** .11** .26** .10** - 
       

Decision 
Latitude T3 

.13** .01 -.28** .04* .23** .20** .08** .55** - 
      

Sleep Quality 
T3 

.08** .00 .02 .08** .15** -.09** -.18** .06** .08** - 
     

Smoking T3 .07** .00 -.13** -.01 .03 .00 -.03 .05** .03 .02 - 
    

Number 
Cigarettes T3 

.08** .00 -.16** -.01 .05* .02 -.02 .07** .06** .03 .90** - 
   

Snussing T3 .06** -.09** -.10** -.01 -.03 .02 -.02 .03 .00 -.02 .09** .06** - 
  

Number Snus 
Cans T3 

.06** -.09** -.94** -.01 -.02 .02 -.02 .03 .01 -.02 .08** .05** .99** - 
 

Depression .03* -.01 .01 .00 .03 .00 -.01 .02 -.01 .04* .04 .05** .04* .04* - 

Stress .02 -.05** -00 .02 -.02 -.02 -.02 .00 -.02 .06** .00 .00 -.01 -.01 -.01 

Note: Spearman’s rho correlation coefficients for associations between T1 and T3 for the Stockholm sub-sample (N = 3302). * = Correlation is significant at the 0.05 level (2-
tailed), ** = Correlation is significant at the 0.01 level (2-tailed). 
 


