
 

 

 

 

Work strain in midlife and old age disability: 
A longitudinal study with 23 years of follow 
up. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Centre for Health Equity Studies 

Master thesis in Public Health (30 credits) 

Spring 2014 

 
Name: Vanessa Ghamari 

Supervisor: Neda Agahi 



 

Abstract 

 

Increasing parts of the world are facing ageing societies with growing figures of morbidity and 

disability. Focus of attention for European countries is directed towards prevention of old age 

impairment. As considerable time is spent at work, preventative psychosocial work 

environment measures could be entry points for a healthier ageing. The aims of this study are 

to i) explore the impact of mid-life work strain on old age disability ii) to examine the 

independent effects of the work strain components on disability, iii) to analyse the relation 

between education and disability and whether work strain mediates parts of this association. 

Work strain and baseline data will be collected from Level of Living Survey (LNU) 1981 and 

disability data from Swedish Panel Study of Living Conditions of the Oldest Old (SWEOLD) 

2004 (n=626). Multiple logistic regression analysis showed that persons in high strain work had 

the lowest odds of being IADL disabled compared to the passive group. Low demand was not 

associated to disability, low control group had more than twice the odds of being ADL disabled. 

Further results indicated that work strain may mediate the association between education and 

disability. Finally the results support that psychosocial work environment plays a part in the 

health of individuals at old age. 

 

 

Key words: psychosocial work environment, work strain, demand, control, education, 

disability, old age. 

 

 

 

 

 

 

 



 

 

Table of contents 

Introduction ................................................................................................................................ 1 

The demographic transition .................................................................................................... 1 

Importance of working conditions .......................................................................................... 1 

The social hierarchy of poor health ........................................................................................ 2 

Theoretical framework ........................................................................................................... 3 

Research questions and hypotheses ........................................................................................ 5 

Methods ...................................................................................................................................... 6 

Data sources ............................................................................................................................ 6 

Ethics ...................................................................................................................................... 7 

Participants ............................................................................................................................. 7 

Measures ................................................................................................................................. 7 

Statistical analysis ................................................................................................................. 11 

Results ...................................................................................................................................... 13 

Description of study sample ................................................................................................. 13 

Work strain and disability ..................................................................................................... 15 

Demand, control and disability ............................................................................................. 17 

Education and disability ....................................................................................................... 17 

Discussion ................................................................................................................................ 21 

Summary of results ............................................................................................................... 21 

Discussion of mechanisms .................................................................................................... 21 

Results compared to previous findings ................................................................................. 22 

Strenghts and limitations ...................................................................................................... 27 

Conclusions and future implications .................................................................................... 29 

References ................................................................................................................................ 31 

Appendices ............................................................................................................................... 38 

 



 

 

1 

 

Introduction 

The demographic transition  

In step with a developing world, health in terms of increased life years has been steadily rising 

in most parts of the globe. European countries have during the past decades experienced a 

steady rise in life expectancy but the postponement of mortality has also led to ageing societies, 

facing steadily increasing figures of morbidity and disability (Phellas, 2013; Marmot & Siegrist, 

2004). Disability figures have taken an upswing since the early 2000s (Parker et al, 2008). Thus 

while survival rates have increased leaving people older they also suffer from more limitations. 

The demographic transition taken stage has had tremendous financial consequences and will 

continue to be an even heavier financial burden if nothing is done. The financial burden will be 

partly due to older people being more in need of care and social protection but also due to the 

shrinking number of young people active in the workforce that support the ageing populations 

needs (Phellas, 2013). Hence European countries calls for extending labour market participation 

and an increasing focus is now directed towards the prevention of old age impairment as entry 

points for preventative life course measures (WHO, 2012; Reinhardt, Wahrendorf & Siegrist, 

2013).  

 

Importance of working conditions  

Along with the demographic shift ones working conditions have become of greater importance 

to aging and health. This due to considerable time spent at work and for a longer duration over 

the life course and thus prolonged exposure to poor working conditions.  

In a meta-analysis including 29 studies around the topic of health measures and employment 

exit, poor health and mainly self-perceived health was a risk factor for employment exit and 

disability pension. Thus preventative strategies are a requisite to prolong labour market 

participation. Partial success behind relevant policies and interventions in this area lies in 

greater knowledge of the mechanisms behind poor health, early workplace exit and disability 

pensions (Rijn, Robroek, Brouwer & Burdorf, 2013).  

There is ample research pointing towards a relationship between psychosocial work 

environment and old age disability (Nilsen et al, 2014; Parker et al, 2013; Ahola et al, 2012; 

Smith, 2003; Wahrendorf et al, 2012; Addabbo et al, 2011).  

Additional research into the association between psychosocial working condition and morbidity 

and disability may contribute with health promotive workplace knowledge. In an extension this 
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knowledge makes a springboard towards healthier workforce and prolonged employment 

(Parker, Andel, Nilsen & Kåreholt, 2013). 

 

There are reasons to believe that poor psychosocial work environment is associated to low job 

satisfaction and further down the line poor health and sick leave (Addabbo, Fuscaldo & 

Maccagnan, 2011; Parker et al, 2013; Karasek, Baker, Marex, Ahlblom, Theorell, 1981).  

A lot of research point towards the negative health effects of poor psychosocial work 

environment and more specifically the harmful health effects of psychologically high stress 

jobs have been associated to cardiovascular diseases, cognitive loss, musculoskeletal pain and 

psychological illnesses (Andel, Crowe, Kåreholt, Wastesson & Parker, 2011; Chandola et al, 

2008; Kupher & Marmot, 2003; Karlqvist, Tornqvist, Hagberg, Hagman & Toomingas, 2002; 

Ahola & Hakanen, 2007).  

Further evidence suggests that high job strain harmfully affects health and specifically 

cardiovascular health and cognition (Kuper & Marmot, 2003; Andel et al, 2011). 

 

The social hierarchy of poor health  

Mortality and morbidity have repeatedly been associated to socioeconomic position, with each 

step further down the social hierarchy resulting in poorer health (e.g. Siegrist & Marmot, 2004; 

Galobardes, Lynch & Smith, 2007). Old age disability seems to follow along the same lines. 

Thorslund, Lundberg, Parker & Ahacic (1996) reported a social gradient in the physical 

functioning of the oldest old. Parker, Thorslund, Lundberg & Kåreholt (1996) found education 

to be a significant predictor for ADL, mobility index and performance tests, all measuring 

different types of physical functioning.  

Education is a strong predictor of socioeconomic conditions such as occupation and subsequent 

income, but also the knowledge assets and material resources one can gain through an education 

(Galobardes et al, 2007). For instance a person with higher education may have an occupation 

with less physical and psychosocial hazards while enjoying more resources (material, 

psychosocial, knowledge). The different types of resources a high education may give a person 

could also lead to less susceptibility to stressful conditions, thus a protective shield towards a 

stressful work environment (Siegrist & Marmot, 2004; Nilsen et al, 2014).  

Further the likelihood that working conditions explain parts of the association between 

socioeconomic position and disability thus contributing to health inequalities is plausible. 
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In a longitudinal study made on 11 European countries work stress and low socioeconomic 

position had significant associations with disability two years later (Reinhardt, Wahrendorf & 

Siegrist, 2013). 

Psychosocial work environment variables studied such as low control has been explained as a 

mediator for health inequalities in old age, this due to lower status groups being more exposed 

to poor psychosocial environment (Siegrist & Marmot, 2004). Further research shows that 

advantageous psychosocial work conditions mediate some of the association between 

socioeconomic position and health (Rahkonen, Laaksonen, Martikainen, Roos & Lahelma, 

2006).  

 

Theoretical framework 

 

Disability 

According to the World Health Organizations International Classification of Functioning, 

Disability and Health (ICF) the main pathway towards loss of functioning and disability is 

through the dynamics between various health conditions and environmental factors (WHO, 

2001). Disability is explained as a result of disease, leading to impairment and finally disability, 

hindering one’s ability to perform certain tasks. 

Health and disability are given a new light as it recognizes the interplay between biological 

state and social factors and the worldwide major experience of functioning loss. Three 

dimensions of human functioning have been recognized, functioning at the level of different 

body parts, the whole person and the whole person in different environments (WHO, 2001). 

This study sets out to measure two widely accepted functioning types that measure physical 

disability, namely Activities of daily living (ADL)  (Katz, 1963) and Instrumental activities of 

daily living (IADL) (Lawton & Brody, 1969). IADL and ADL include all three dimensions of 

human functioning as it consist of an interplay between body parts failing creating inability to 

perform certain tasks, individual self-care as a whole and functioning in different environments.  

 

Psychosocial work environment  

Psychosocial work environment was measured through Karaseks (1979) prominent demand-

control model (DC model). Several important concepts capturing key psychosocial factors at 

work have been proposed to identify a stressful or protective environment. The DC (demands-

control model) measures the grade of self perceptive stress-inducing requirements and 

obligations in combination with control over how to meet these demands. Thus while 
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psychological job demands measures workload and time pressure, job control captures self-

perceived decision latitude and use of skills (Karasek et al, 1981).  

Karasek and colleagues (Karasek et al, 1981) suggest that the association between psychosocial 

work environment and physical illness is not only a result of accumulated stress but the 

interaction between stressors (demand) and the range of environmental resources (control) 

available to worker in handling the stressors.  

 

 This model categorises psychosocial work environment into four groups by combining the 

demand and control dimensions: ‘low strain’ job (high control/low demands) thought to be the 

least vulnerable group to stress and related illnesses while the ‘high strain’ (low control/high 

demands) causes a feeling of helplessness and stress thus the unhealthiest working conditions 

out of the four. The “active” job is a combination of high demand and high control while the 

“passive” job is signified by low demands and low control (Karasek & Theorell, 1990). There 

are other important aspects of the psychosocial work environment that may affect health such 

as perceived effort and reward imbalance (Siegrist, 1996) but these will not be further explored 

in this study. 

The DC model has had inconsistent findings with regards to the two elements analysed in 

symbiosis and its association to health.  

A review of the model found that just below half of studies provide support for the independent 

effects of demand and control and even less for the interactive form (Lange, Taris, Kompier, 

Houtman & Bongers, 2003). 

While a British survey study did find support for the interactive and independent effect of 

demand and control on job satisfaction and subsequent health of employees (Wood et al, 2010). 

Also notable when studying this model is the possibility of a nonlinear association of job 

characteristics such as demand, control and employee health. (Wood et al, 2010). For example 

an increased job control and/or decreased demand may not necessarily lead to job satisfaction 

and subsequent positive health effects.  

As there have mainly been cross sectional or longitudinal studies with short follow up made on 

the DC model and its association with health, there is a need for longitudinal studies measuring 

the long-term disability effects of work stress and the DC model. 

 

Mid-life is thought to be a vulnerable period as a determinant for later life health whereby 

important links have been reported between mid-life working conditions and old age health 

(Siegrist & Marmot, 2004; Wahrendorf, Blane, Bartley, Dragano & Siegrist, 2012).  
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This is due to mid-life being a time in life signified of high levels of personal responsibilities 

and stress, the opportunities one is faced with during this period also determines and has long-

term effects on standard of living and old age health (Siegrist & Marmot, 2004; Willis & Martin, 

2005). Other researcher supports this stating that midlife is a crucial time of life with longterm 

effects on standard of life, health and functioning (Breeze et al, 2001; Wahrendorf et al, 2012). 

Among the noted immaterial aspects of particular importance for health and wellbeing during 

this period are a sense of belonging, social support and a sense of autonomy and control 

(Wahrendorf, Blane et al 2012; Willis & Martin, 2005).  

It is also likely that this age span is signified by fulltime work and less mobility between jobs, 

as at younger age family life would be of greater priority and older ages body functioning starts 

get affected. The probability of individuals being less prone to move between jobs makes this 

age span of importance as a vulnerable period when studying poor psychosocial working 

conditions and later health effects.  

 

Research questions and hypotheses 

This study aims to test the association between psychosocial work environment in mid-life and 

old age disability in a longitudinal study. It is plausible that individuals exposed to less 

advantageous psychosocial work environment as in high job strain during midlife suffer from 

disability to a greater extent in old age. More specifically the hypothesis that stressful 

psychosocial work environment as in high demand and low control, in midlife contribute to old 

age disability will be tested for.  

The first study question is (i) if there is an association to be found between mid-life work strain 

and old age disability? Secondly the dimensions of work strain will be analysed independently 

as it is plausible that they might have different effects on disability, thus (ii) how does the 

independent association of the demand and control dimension and disability look like? 

 

Further the results will explore (iii) if there is a social gradient in disability and whether work 

strain mediates the potential association between socioeconomic position and disability in old 

age. Hypothesised is that persons with low education are more frequently disabled than persons 

with higher education and this association is party explained by stressful psychosocial work 

environment.  
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Methods 

Data sources 

Data on midlife variables was derived from The Swedish Level of Living Survey (LNU) a 

survey that has been ongoing frequently since 1968 on a nationally representative sample. There 

have been six waves of LNU, 1968, 1974, 1981, 1991, 2000 and 2010 with the first three waves 

a nationally representative sample of 15-75 years of age and last three waves between 18-75 

years. In every wave young people and immigrants are added to the sample to keep it nationally 

representative. The data for all waves was collected through face to face interviews.  

LNU gathers information about individuals living conditions in different stages of life through 

several important aspects such as health, family life, living and working conditions, leisure, 

education and financial resources (Fritzell & Lundberg, 2007). In this study we used the LNU 

1981 dataset. The response rates for LNU 1981 was 82.2%. 

The follow up data was obtained from The Swedish Panel Study of Living Conditions of the 

Oldest Old (SWEOLD) (Lennartsson et al, 2014) that is an extension to the LNU survey 

including participant’s that have reached the upper age limit. SWEOLD is a nationally 

representative survey on the oldest population aged 75 years and older, except for SWEOLD 

conducted in 2004 when 69 year olds and above were included. SWEOLD has been conducted 

four times; 1992, 2002, 2004 and 2010/2011 where mainly face to face interviews have been 

conducted except for in 2004 when the interviews were made by phone. Proxy interviews (a 

person that knows the subject well such as caregiver or family member) were conducted when 

the interview persons were unable to participate themselves due to poor health or cognition.  

SWEOLD captures a wide range of the old population’s health, health behaviours, health care 

utilization, living conditions, family, work history, social activities/relations and objective tests 

of function and cognition (Lennartsson et al, 2014). This study used SWEOLD 2004 data. The 

response rate for SWEOLD 2004 was 84.5%. 

To read more about LNU and SWEOLD visit http://www.sofi.su.se and http://www.sweold.se. 

 

 

http://www.sofi.su.se/
http://www.sweold.se/
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Ethics 

The Karolinska Institute Regional Research Ethics committee reviewed and approved LNU and 

SWEOLD survey protocols. SWEOLD 2004 data collection was approved by The Regional 

Ethical Review Board in Stockholm (Dnr 04-314/5).  

The databases can only be used at the holding institution if not written consent is made to protect 

its privacy. These guidelines were followed during the use of the databases. 

Participants 

A prospective study was conducted using LNU 1981 participants that had also been interviewed 

in SWEOLD 2004, giving a follow up period of 23 years. The group of interest were born 1921-

1935 (46-60 years in LNU) and were 69-83 years in SWEOLD. The group of people that were 

born between 1921-1935 consisted of 1190 individuals. Among these 328 were non-

respondents in SWEOLD 2004 due to mortality or refusing to participate in the SWEOLD data 

collection, leaving a sample of 862 subjects. See appendix for a description of these non-

respondents.  

Exclusions were further made and only subjects that were “active” in the workforce in LNU 

1981 and with information on all the variables were included in analysis. Thus individuals not 

working such as students, unemployed, pensioners and housewives were excluded from the 

study (n=188). The same applied to people that had missing values on the variables assessed 

(n=48). The analytical study sample after exclusions was 626 participants.   

Measures 

Disability 

Late life disability was assessed using the commonly used scales of ADL (Activities of daily 

living) and IADL (Instrumental activities of daily living). ADL aims to capture the capability 

of performing fundamental functioning activities such as bathing/showering, eating, toileting, 

dressing/undressing and, getting up/going to bed (Katz, 1963). IADL captures the capabilities 

of performing less elementary activities such as shopping, cooking and housecleaning (Lawton 

& Brody, 1969). 
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ADL and IADL were analysed separately as ADL indicates a more severe sort of disability and 

dependence. Both measurements were recoded from summarised scales of a continuum of 

disability to dichotomous outcomes, either disabled or not. 

The scale for IADL was based on a number of IADL tasks (shopping, cooking, and cleaning) 

the respondents could not manage and ranged from “Could manage all tasks” (0), to “Could not 

manage one task”, “Could not manage two tasks”, “Could not manage any task” (3). Persons 

that were not living in ordinary housing did not answer the IADL questions as they were 

presumed to have problems performing IADL tasks thus classified as “Could not manage any 

task”. Previous research has shown that 95% of individuals living in institutions were disabled 

in two of the ADL tasks or more, thus reasonable to think that they also have IADL limitations 

(Schön, 2011). Due to a relatively small sample and testing different types of scales a 

dichotomous outcome was chosen as most appropriate for the study where participants were 

categorized as IADL disabled (Could not manage one, two or any task) or not IADL disabled 

(Could manage all tasks).  

The ADL scale was based on five task (bathing, eating, toilet visits, dressing/undressing, getting 

up/going to bed) the respondents could not manage and range from “Managed all tasks without 

help” (0), to “Did not manage any of the tasks without help” (5). The scale was then made 

dichotomous and participants divided into groups of either being ADL disabled (Did not 

manage one, two, three, four or any tasks without help) or not ADL disabled (Managed all tasks 

without help). 

Work strain 

Karaseks (1979) ‘Job strain model’ was measured using LNU 1981. Job demands, was designed 

to measure task pressures and resulting psychological work stress. Job control measures were 

designed to capture the decision making authority and intellectual discretion assertion at the 

workplace though personal judgements and control over own work (Karasek, 1979). Ideally the 

control dimension would include a question that measuring ones possibility to decide workpace 

as operationalized by Toivanen (Toivanen, 2007; Fritzell & Lundberg, 2007). But the LNU 

1981 work environment questions were limited, thus the use of proxy measures to capture 

control but also demand to come degree was used.    

Other researchers have used the same proxymeasures and categorization based on LNU 

questions to capture work strain (Andel et al, 2011). 
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Self-reported job demands measuring psychological stressors involved in accomplishing the 

work and consisted of three yes/no questions, - Is your job psychologically/mentally taxing? - 

Is your work hectic? – Do you often feel mentally exhausted when you get home from work? 

The following labels were used, Low demand (0); “no” response to all questions. Low/Medium 

demand (1); “yes” response to one question. Medium/High demand (2); “yes” response to two 

questions. High demand (3); “yes” response to all questions. The variables were then 

dichotomized into “Low demand” – 0 and 1, “High demand” – 2 and 3. 

Self reported job control measurement consisted of two questions, - How many years of 

education or vocational training beyond elementary school is necessary for the post you have? 

(Years of training required?)- Is your work monotonous? The labels used (reversed scores), low 

control (3) “yes” to monotonous. Medium control (2) “no” to monotonous and minimum 

training required or “yes” to monotonous and higher training required (1-4 years). Medium- 

high control (1) “no” to monotonous, 1-4 years of training. High control (0) “no” to 

monotonous, >4 years of training. The variables were then dichotomized into “High Control” 

(0 and 1) and “Low Control” (2 and 3). 

Karasek & Theorell (1990) workstrain categories were made based on the demand and control 

variables (Figure 1). High strain (High Demand/Low Control), Low strain, (Low Demand/High 

Control), Passive (Low Demand/Low Control), Active (High Demand/High Control). Dummy 

variables were used and the biggest group “Passive” was used as reference group in the 

regression. 
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Figure 1: Illustration of the Demand/Control model and work strain groups. 

 

Confounders 

Socioeconomic position 

Educational attainment at baseline was used to capture socioeconomic position (SEP). 

Education was initially divided into categories and was later divided into three groups, “Low”, 

“Middle” and “High”. This due to small samplesize and low figures of individuals with 

disability to be analyzed. Based on the educational system of the cohort “Low” education 

included  compulsory school (6-8 years) “Middle”  consisted of compulsory school + vocational 

training and “High” education was upper secondary school and university. Low education was 

used as reference using dummies in the regression.  

Physical work environment 

The physical work environment scale was measured at baseline and consisted of four questions 

measuring the extent of exposure to heavy lifts, noise, gas/dust/smoke and shakings. Answers 

varied depending of variable, Exposure to heavy lifts - “No”, “Seldom”, “Sometime a week” 

and “Daily”. Exposure to noise – “No”,  “Sometimes deafening”, “Sometimes but not 

deafening”, “Always deafening”, “Always but not deafening”, Exposure to gas/dust/smoke and 

shakings – “No”, “Sometimes”, “Often” “Always”. The sum of the four questions gave a 
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continuous scale and values ranged between 0 and 8 with the higher the number the greater the 

exposure to physical hazards at work in midlife.  

Symptoms of psychological distress 

Symptoms of psychological distress consisted of an index based on four questions regarding 

general tiredness, sleep difficulties, nervousness and depression. The index was recoded in 

accordance with a psychological index developed in connection with LNU 1991 (Fritzell & 

Lundberg, 2007).  The index is based on four questions; general tiredness, sleeping problems, 

anxiety/nervous problems and depression. The answers ranged from “No” (1), “Yes, mild” (2), 

Yes, severe” (3). Depression even though mild was regarded as a “3”. Subjects got a value 

between 1 and 12 based on the degree of difficulties experienced, the higher the number the 

greater difficulties thus greater symptoms of psychological distress. The index was then 

dichotomized into “No or mild difficulties” meaning no complains or one mild complaint (1-

2). This group was compared to rest of subjects having more than one mild complaint coded as 

1 (3-12). 

Baseline mobility  

Three items together measured mobility functioning at baseline, - Being able to walk 100 meters 

fairly quick without problems, - Being able to run 100 meters without problems, - Being able 

to go up and down stairs without problems. The answers were yes/no and variables made up a 

scale between 0 (no problems) to 3 (problems on all three categories). They were then 

dichotomized to either 0, “No mobility problems at baseline” or 1 “Problems with mobility at 

baseline”. 

Smoking  

Baseline smoking was measured as “Yes, < 10/day”, “Yes > 10/day and “No” And then 

dichotomized into “Non-smoker” and 1, “Smoker” including both “Yes < 10/day” and “Yes > 

10/day.  

 

Statistical analysis 

The sample was based on the individuals born between 1921-1935 participating in LNU 1981 

and SWEOLD 2004 (N=947) with full information on all the variables and also active in 
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workforce at baseline, summing up to an analytical sample of 626 subjects. The analysis was 

made with SPSS statistics 22 using logistic regression models to measure the dichotomous 

outcomes of IADL and ADL disability.  

Chi-square tested potential relationship between variables with independent and dependent 

variable to include in the analysis. Table 1, descriptive analysis was produced to get an 

overview of analytical sample and distributions between variables. 

IADL and ADL were tested together as a scale and as separate scales through ordinal regression 

analysis. After evaluation, logistic regression was chosen as the most suitable way of analysing 

as study interest was disability as a whole rather than degrees of disability, and also due to small 

sample size and few disabled subjects. Confounders to be adjusted for that seemed to correlate 

to dependent and independent variable was gender, age, education, physical work environment, 

symptoms of psychological distress, baseline mobility and smoking.  

 

To answer the study questions the analysis was made through multiple logistic regression 

whereby study questions were divided into three steps and subsequent tables, a) the relationship 

between workstrain (x) and disability (y) divided into four models adjusting for different 

baseline characteristics, ending with a full model with adjustment for all variables (age, gender, 

physical work environment, symptoms of psychological distress, mobility and smoking, see 

Table 2).  

b) the relationship between the dimensions of workstrain, demand and control was tested for 

separately against disability with same adjustments as previous step of analysis (Table 3). 

c) Education (SEP) and its relationship with disability was presented with four models 

following the same approach as above but with slightly different adjustments (age, gender, work 

strain, symptoms of psychological distress, mobility and smoking, see Table 4). 

Results were presented in odds ratios (OR) with 90 % confidence interval (CI) using statistical 

significance at the 10% level (p<0,10) due to small sample size and few disabled cases.  
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Results 

 

 

Description of study sample  

 

Table 1 gives a full description of the variables included in the study and their distribution. The 

distribution and frequency of IADL and ADL disability are also presented for all study 

variables. 

Of the total analytical sample of 626 subjects 17.4% were IADL disabled and 6.4% ADL 

disabled in old age. Most individuals reported being in low demand (61.3%) and/or low control 

(60.5%) work environments at baseline, resulting in the biggest work strain group being 

“passive” (40.8% of the sample). The other groups were rather evenly distributed with “high 

strain” marginally being the smallest group of subjects (17.7%).  

 

The mean age of the sample was 52 years whereby 109 persons were IADL disabled and 40 

persons ADL disabled. The mode for IADL was 58 years and for ADL 59 years. The gender 

distribution was fairly even with a little higher frequency of IADL (52.3% out of 100% IADL 

disabled) for women but no difference were seen in the ADL figures were out of the 100% 

disabled, 50% were women and 50% men. 

Persons with low education were the biggest group of subjects (44.7%) and also highest 

prevalence of IADL (52.3%) and ADL (57.5%) disability compared to the other two 

educational groups. For IADL the disability distribution between middle (22.9%) and high 

education (24.8%) group was fairly even. 

While for ADL high education group had the lowest prevalence (17.5%) followed by middle 

education (25%) and low education group (57.5%).  

Out of the total sample, 49 persons were categorized as having symptoms of psychological 

distress whereby of the total group of IADL disabled this group took up 11% and for ADL 

disabled 17.5%. 96 individuals reported baseline mobility symptoms and took up 22% of the 

IADL disabled group and 30% of the ADL disabled. 191 individuals were smokers and 22% of 

the IADL disabled were smokers whereas in the ADL disabled group 42.5% were smokers.  
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Table 1. Descriptive statistics of the study population (n=626) and prevalence of IADL/ADL  

  

Frequency 

 

 

Percent % 

  IADL disability      ADL disability 

 

Frequency (%) 

Dependent variable     

 Disability 

   IADL 

   Could manage all tasks 

   Could not manage 1 or more tasks 

 

 

517 

109  

 

 

82.6 

17.4 

     

 

 

 

 

 

 

    ADL 

   Could manage all tasks 

   Could not manage 1 or more tasks 

 

586 

40 

 

93.6 

6.4 

  

Independent variable       

Work environment     

   Demand  

   Low  

   High 

 

384 

242 

 

61.3 

38.7 

 

76 (69.7) 

33 (30.3) 

 

27 (67.5) 

13 (32.5) 

   Control 

   Low  

   High 

 

379 

247 

 

60.5 

39.5 

 

72 (66.1) 

37 (33.9) 

 

31 (77.5) 

9 (22.5) 

Work strain     

   Low strain 116 18.5 18 (16.5) 5 (12.5) 

   High strain 111 17.7 14 (12.8) 9 (22.5) 

   Active 131 20.9 19 (17.4) 4 (10) 

   Passive 268 42.8 58 (53.2) 22 (55) 

Confounders     

   Age (46-60) 626 100 109 (100) 40 (100) 

   Gender     

   Man 299 47.8 52 (47.7) 20 (50) 

   Women 327 52.2 57 (52.3) 20 (50) 

Education     

   Low 280 44.7 57 (52.3) 23 (57.5) 

   Middle 157 25.1 25 (22.9) 10 (25) 

   High 189 30.2 27 (24.8) 7 (17.5) 

Psychological distress     

   No or one mild complaint 577 92.2 97 (89) 33 (82.5) 

   >Two complaints or        

depression 

 

49 

 

7.8 

 

12 (11) 

 

7 (17.5) 

Physical work environment (index)     

   0 (no) 277 44.2 42 (38.5) 15 (37.5) 

   1-2 175 27.9 38 (34.8) 14 (35) 

   3-4 98 15.7 17 (15.6) 7 (17.5) 

   5-6 60 9.6 9 (8.3) 3 (7.5) 

   7-8 16 2.6 3 (2.7) 1 (2.5) 

Baseline mobility problems (index) 

   Yes 

   No 

 

96 

530 

 

15.3 

84.7 

 

24 (22) 

85 (78) 

 

12 (30) 

28 (70) 

Smoking 

   Yes 

   No 

 

191 

435 

 

30.5 

69.5 

 

32 (29.4) 

77 (70.6) 

 

17 (42.5) 

23 (57.5) 
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Work strain and disability 

 

The results of the logistic regression analyzing the relationship between work strain in midlife 

and IADL and ADL disability in old age are presented in Table 2. The left columns present 

associations with IADL disability and the right columns associations with ADL disability. 

The first model in the IADL adjusted for gender and age shows that a “Passive” work 

environment had the highest odds of IADL disability (OR 1). “High strain” had the lowest odds 

of IADL disability (OR 0.53, p<0.1), compared to the “passive group”. 

The second model adjusting for Physical work environment did not change the estimates. In the 

third model when adjusting for psychological distress, baseline mobility symptoms and 

smoking “High strain” group decreased compared to model 1 (OR 0.49, p<0.1) and “Active” 

increased (OR 0.76) in the association to IADL disability. The estimates remained the same as 

model 3 in the final full model.  

 

In the ADL section and first model adjusted for gender and age showed that “High strain” (OR 

1.06, non-significant) was not different from the reference category “passive”. The “Low 

strain” and “Active” groups were almost equally low for ADL disability (OR 0.48 and 0.47, 

non significant). Physical work environment was added in model 2 but did not change the 

association between work strain and ADL disability. In Model 3 when adjusted for 

psychological distress, baseline mobility problems and smoking the estimates for “Active” 

increased marginally and “High strain” association decreased further (0.92, non-significant). In 

the full model 4 the estimates remained similar to model 3. 
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Table 2. Association between Workstrain and IADL/ADL disability (n=626). Odds ratios from logistic regression with 90% CI 

  IADL      ADL 
 

  

 Model 1 

OR (90% CI) 

Model 2 

OR(90% CI) 

Model 3 

OR(90% CI) 

Model 4 

OR(90% CI) 

 Model 1 

OR(90% CI) 

Model 2 

OR(90% CI) 

Model 3 

OR(90% CI) 

Model 4 

OR(90% CI) 

 

 Age 

 

 

1.23*** 

( 1.18 – 1.29) 

      

1.23*** 

( 1.18 – 1.29 ) 

 

 

1.23*** 

( 1.18 – 1.29 ) 

 

1.23*** 

( 1.18 – 1.29 ) 

 

  

1.22*** 

( 1.13 – 1.31 ) 

 

1.22*** 

( 1.13 – 1.31 ) 

 

1.23*** 

( 1.15 – 1.33) 

 

1.23*** 

( 1.15 – 1.33 ) 

 

Gender 0.99 

( 0.68 – 1.44 ) 

0.99 

( 0.68 – 1.44 ) 

0.95 

( 0.65– 1.40 ) 

0.95 

( 0.65 – 1.40 ) 

 0.86 

( 0.49 – 1.51 ) 

0.86 

( 0.49 – 1.51 ) 

0.81 

( 0.45 – 1.45 ) 

0.81 

( 0,45 – 1,45 ) 

Workstrain 

   Low strain 

 

0.77 

( 0.47 – 1.25 ) 

 

0.77 

( 0.47 – 1.25 ) 

 

0.77 

( 0.47– 1.27 ) 

 

0.77 

( 0.47 – 1.27 ) 

  

0.48 

( 0.20 – 1.12 ) 

 

0.48 

( 0.20 – 1.12 ) 

 

0.46 

( 0,19 – 1,10 ) 

 

0.47 

( 0,20 – 1,11 ) 

 

   High strain 

 

0.53+ 

( 0.29 – 0.95 ) 

 

0.52+ 

( 0.29 – 0.95 ) 

 

 

0.49+ 

( 0.27 – 0.90) 

 

0.49+ 

( 0.27 – 0.90 ) 

 

  

1.06 

( 0.51 – 2.21)  

 

1.07 

( 0.51 – 2.24 ) 

 

0.92 

( 0.43 – 1.97 ) 

 

0.93 

( 0.44 – 1.99 ) 

   Active 0.72 

( 0.42 – 1.24 ) 

0.72 

( 0.42 – 1.24 ) 

0.76 

( 0.44 – 131) 

0.76 

( 0.44 – 1.31 ) 

 0.47 

( 0.19– 1.21) 

0.48 

( 0.19– 1.22 ) 

 

0.54 

( 0.21 – 1.40 ) 

0.55 

( 0.21 – 1.41 ) 

   Passive 

 

1 (ref) 1 (ref) 1 (ref) 1 (ref)  1 (ref) 1 (ref) 1 (ref) 1 (ref) 

Physical work 

environment  

 

 0.99 

( 0.91- 1.09) 

 1.00 

( 0.91– 1.09) 

  1.02 

 ( 0.89– 1.16 ) 

 1.02 

( 0.89 – 1.17) 

Psychological 

distress 

 

  1.80 

( 0.96– 3.35 ) 

1.80 

( 0.96– 3.35 ) 

   3.95** 

( 1.78 – 8.77) 

3.93** 

( 1.77 – 8.74 ) 

Baseline mobility 

problems 

  

 

 

1.61+ 

( 1.00 – 2.60 ) 

 

1.61+ 

( 1.00 – 2.60) 

   2.06+ 

( 1.07 – 3.96 ) 

2.07+ 

( 1.08 – 3.97 ) 

Smoking 

 

  

 

 

1.14 

( 0.75 – 1.73 ) 

1.14 

( 0.75 – 1.72 ) 

   2.23* 

( 1.23 – 4.05 ) 

2.24* 

( 1.23 – 4.08 ) 

Note: +p< 0,1, *p<0,05 **p<0,01, ***p<0,001
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Demand, control and disability  

 

Table 3 presents the association for demand and control separately and their association to 

IADL and ADL disability.  

Model 1 in the association with IADL shows that low demand has a negative odds (OR 0.76 

non-significant) while low control has positive odds (OR 1.09 non-significant) to IADL 

disability. Physical work environment did not change any of the estimates in model 2. In model 

3 where controlled for psychological distress, baseline mobility symptoms and smoking, low 

demand (OR 0.74) and low control (1.04) marginally decreased compared to model 1. The 

estimates remained the same as model 3 in the full model 4. 

 

In the ADL section and model 1 where the demand and control variables were analyzed 

separately (adjusted for gender and age), subjects with low control at work during mid age had 

more than twice the odds (OR 2.15, p<0.1) of getting ADL problems in old age. Subjects 

reporting low demand on the other hand were no different from those reporting high demand 

(OR 1.03) in the association with ADL disability. Model 2 and adjustment for physical work 

environment did not change estimates but in model 3 where psychological distress, baseline 

mobility symptoms and smoking were adjusted for the estimates for low control went down to 

OR 1.95 (non-significant) and for low demand to OR 0.92 (non-significant). The final full 

model 4 did not change estimates from model 3.  

 

Education and disability 

 

Table 4 presents the association between educational level in midlife and IADL/ADL disability 

in old age and the part work strain plays in the association.   

Although non-significant high education had lower odds of IADL disability (OR 0.86) 

compared to persons with low education. When work strain was put in to the analysis in model 

2 the estimates went up for the high education group (OR 0.97). In model 3 that adjusted for 

psychological distress, baseline mobility problems and smoking the estimates for educational 

groups were similar to model 1. Finally the last and full model slightly increased the estimates 

for middle education (OR 1.04) and high education (OR 1.01). There were no differences 

between educational groups in model 4. 
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The ADL section showed that low education group had the highest odds of having ADL 

disability while high education group had the lowest odds of being ADL disabled (OR 0.56 

non-significant). There was no difference between low and middle education groups. In model 

2 when work strain was adjusted for the estimates went up for middle education (OR 1.18) and 

high education (OR 0.85) The 3rd model that adjusted for psychological distress, baseline 

mobility symptoms and smoking was similar to model 1. The last and full model increased the 

estimates again for both middle (OR 1.23) and high education group (OR 0.88). 
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Table 3. Association between Demand/Control and IADL/ADL disability (n=626). Odds ratios from logistic regression with 90% CI  

             IADL                  ADL 
     

 Model 1 

OR (90% CI) 

Model 2 

OR(90% CI) 

Model 3 

OR(90% CI) 

Model 4 

OR(90% CI) 

 Model 1 

OR(90% CI) 

Model 2 

OR(90% CI) 

Model 3 

OR(90% CI) 

Model 4 

OR(90% CI) 

 

Age 

 

1.23*** 

( 1.18 – 1.29 ) 

 

  

   1.23*** 

( 1.18 – 1.29 ) 

 

1.23*** 

( 1.18 – 1.29 ) 

 

1.23*** 

( 1.18– 1.29 ) 

  

1.22*** 

( 1.13 – 1.31 ) 

 

1.22*** 

( 1.13 – 1.31 ) 

 

1.23*** 

( 1.15 – 1.33 ) 

 

1.23*** 

( 1.15– 1.33 ) 

Gender 1.02 

( 0.70 – 1.48 ) 

1.02 

( 0.70 – 1.48 ) 

0.99 

( 0.68 – 1.44 ) 

0.99 

( 0.68 – 1.44 ) 

 0.86 

( 0.49 – 1.50 ) 

0.85 

( 0.49 – 1.50 ) 

0.81 

( 0.45 – 1.45 ) 

0.81 

( 0.45 – 1.45 ) 

Workstrain           

   Low Demand 0.76 

( 0.51 – 1.15 ) 

0.76 

( 0.51– 1.15 ) 

 

0.74 

( 0.49 – 1.11 ) 

0.74 

( 0.49 – 1.11 ) 

 1.03 

( 0.56 – 1.90 ) 

1.04 

( 0.57 – 1.92 ) 

0.92 

( 0.49 – 1.71 ) 

0.92 

( 0.50 – 1.72 ) 

   Low Control 1.09 

( 0.73 – 1.62 ) 

1.09 

( 0.73 – 1.62 ) 

1.04 

( 0.69 – 1.55 ) 

1.04 

( 0.69 – 1.55 ) 

 2.15+ 

( 1.10 – 4.20 ) 

2.15+ 

( 1.10 – 4.20 ) 

1.95 

( 0.99 – 3.84 ) 

1.94 

( 0.98 – 3.83 ) 

 

Physical work 

environment 

  

1.00 

( 0.91 – 1.09 ) 

  

1.00 

( 0.91 – 1.09 ) 

   

1.02 

( 0.89 – 1.16 ) 

  

1.02 

( 0.89 – 1.17 ) 

 

Psychological 

distress 

   

1.82 

( 0.98 – 3.39 ) 

 

1.82 

( 0.98 – 3.39 ) 

    

3.90** 

( 1.76 – 8.64 ) 

 

3.89** 

( 1.75 – 8.62 ) 

 

Baseline mobility 

problems 

   

1.56 

( 0.97 – 2.51 ) 

 

1.56 

( 0.97 – 2.50 ) 

    

2.07+ 

( 1.08 – 3.98 ) 

 

2.07+ 

( 1.08 – 3.99 ) 

 

Smoking 

 

 

  

 

 

 

1.12 

( 0.74 – 1.70 ) 

 

1.12 

( 0.74 – 1.70 ) 

    

2.22* 

( 1.22 – 4.03 ) 

 

2.23* 

( 1.23 – 4.06 ) 

Note: +p< 0,1, *p<0,05 **p<0,01, ***p<0,001 
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Table 4. Association between Education and IADL/ADL disability (n=626). Odds ratios from logistic regression with 90% CI 

  IADL     ADL   

 Model 1 

OR (90% CI) 

Model 2 

OR(90% CI) 

Model 3 

OR(90% CI) 

Model 4 

OR(90% CI) 

 Model 1 

OR(90% CI) 

Model 2 

OR(90% CI) 

Model 3 

OR(90% CI) 

Model 4 

OR(90% CI) 

 

Age 

1.24*** 

( 1.18 – 1.30 ) 

 

     1.23*** 

( 1.18 – 1.29 ) 

1.24*** 

( 1.18 – 1.30 ) 

1.23*** 

( 1.18– 1.30 ) 

 1.22*** 

( 1.13 – 1.31 ) 

1.22*** 

( 1.14 – 1.31 ) 

1.23*** 

( 1.15 – 1.33 ) 

1.24*** 

( 1.15 – 1.33 ) 

Gender 1.05 

( 0.73 – 1.52 ) 

0.99 

( 0.68 – 1.44 ) 

1.02 

( 0.70 – 1.47 ) 

0.95 

( 0.65 – 1.40 ) 

 0.93 

( 0.54 – 1.61 ) 

0.86 

( 0.49 – 1.52 ) 

0.88 

( 0.49 – 1.56 ) 

0.81 

( 0.45 – 1.46 ) 

Education          

   Low 

 

1 (ref) 1 (ref) 1 (ref) 1 (ref)  1 (ref) 1 (ref) 1 (ref) 1 (ref) 

   Middle 0.97 

( 0.61 – 1.53 ) 

 

1.02 

( 0.63 – 1.66 ) 

0.98 

( 0.62 – 1.56 ) 

1.04 

( 0.64 – 1.70 ) 

 0.98 

( 0.50 – 1.91 ) 

1.18 

( 0.59 – 2.36 ) 

1.02 

( 0.51 – 2.02 ) 

1.23 

( 0.60 – 2.51 ) 

   High 0.86 

( 0.55 – 1.35 ) 

0.97 

( 0.56 – 1.68 ) 

0.90 

( 0.58 – 1.42 ) 

1.01 

( 0.58 – 1.76 ) 

 0.56 

( 0.27 – 1.18 ) 

0.85 

( 0.36 – 2.05 ) 

0.62 

( 0.29 – 1.32 ) 

0.88 

( 0.36 – 2.16 ) 

Workstrain 

   Low strain 

 

 

 

0.77 

( 0.44 – 1.35 ) 

 

 

 

 

0.77 

( 0.44 – 1.34 ) 

  

 

 

0.50 

( 0.20 – 1.26 ) 

  

0.46 

( 0.18 – 1.18 ) 

   High strain  0.53+ 

( 0.29 – 0.95) 

 

 0.49* 

( 0.27 – 0.90 ) 

  1.07 

( 0.51 – 2.22 ) 

 0.92 

( 0.43 – 1.98 ) 

   Active  0.74 

( 0.39  - 1.37 ) 

 0.76 

( 0.40 – 1.42 ) 

  0.52 

( 0.18 – 1.49 ) 

 0.59 

( 0.20 – 1.71 ) 

   Passive 

 

 1 (ref)  1 (ref)   1 (ref)  1 (ref)         

Psychological 

distress 

  1.87+ 

( 1.00 – 3.47 ) 

 

1.80 

( 0.96 – 3.35 ) 

   3.97** 

( 1.80 – 8.76 ) 

3.97** 

( 1.78 – 8.82 ) 

Baseline mobility 

problems 

  1.50 

( 0.94 – 2.40 ) 

 

1.62+ 

( 1.00– 2.61 ) 

   2.13+ 

( 1.12 – 4.06 ) 

2.06+ 

( 1.07 – 3.96 ) 

 

Smoking 

  

 

 

1.10 

( 0.73 – 1.66 ) 

1.14 

( 0.75 – 1.73 ) 

   2.18* 

( 1.21 – 3.94 ) 

2.23* 

( 1.23 – 4.07 ) 

Note: +p< 0,1, *p<0,05 **p<0,01, ***p<0,001
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Discussion 

Summary of results  

The primary aim of this study was to explore the relationship between work strain in midage 

and old age disability. The association between work strain and disability in this study did not 

confirm the hypothesis as prolonged high strain was thought to exert most health consequences 

(Karazek, 1979, Andel et al, 2011) but was the work strain group with lowest odds of IADL 

problems (significant p<0.1). The high strain group did have the higher odds of ADL disability, 

slightly higher than passive that was the reference group.  When work strain components, 

demand and control was analysed separately in this study the picture became a little more clear 

with stronger negative association for the control dimension and disability but almost no 

association at all for the demand dimension. Persons with low control had more than twice the 

odds for ADL disability but did not seem to differ with regard to IADL disability. 

Persons with low demand jobs on the other hand had marginally lower odds than high demand 

for IADL disability but almost no difference for low and high demand groups and ADL 

disability. Thus demand at work didn’t seem to serve much as a predictor for disability in old 

age.  

The final aim of this study was to explore the association between SEP measured as education, 

and disability in old age and analyse whether work strain did explain some of the association. 

Education and its relationship to old age disability initially showed a social gradient, with low 

education being the group most likely to end up with IADL and ADL disability and the high 

education group being least at risk. Interestingly when work strain was added to the analysis, 

middle education became the group with highest odds of disability. Results indicated that work 

strain plays a mediating part in the association between education and disability in old age. 

Very few observations were significant in this study. This is likely due to small analytical 

sample size. Confidence Interval was set at 90% and p<0.1 was used, thus caution is taken when 

drawing conclusions on the results. 

 

Discussion of mechanism 

People spend substantial amount of time at their workplace during the course of life and with 

the risk of being exposed to poor psychosocial work environment for long periods, work factors 

are thought to be important for health and aging (Nilsen et al, 2014).  
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Although not a lot is known about work related stress (work strain) and the role it plays in old 

age disability, several studies have reported poor work environment and the stress it causes to 

be harmful for one’s health (Nilsen et al, 2014, Ahola et al, 2012; Smith, 2003). Hence work 

strain causes increased psychological stress levels that in turn are related to employee health. 

Smith (2003) found that stress speeds ageing and that it is linked to a gradual physiological 

breakdown that causes decreased wellbeing and premature mortality. Physiological breakdown 

also implies decreasing bodily functioning.  

Further plenty of research highlight the association between job strain and particularly high job 

strain (high demand and low control) and increased psychological stress that harmfully effects 

health. More specifically job strain and resulting psychological stress is associated to 

cardiovascular health, cognition, musculoskeletal and psychological health (Andel et al, 2011; 

Chandola et al, 2008; Kupher & Marmot, 2003; Karlqvist et al, 2002; Ahola & Hakanen, 2007) 

but also speeding up the physiological ageing.  Prolonged work related stress defined as high 

demand and not enough control to cope leading to exhaustion may speed up the biological 

ageing process (Ahola et al, 2012).  

Finally poor psychosocial work environment in higher mid age have been linked to early labour 

market exit due to disability (Dragano & Schneider, 2011). Although most research in his field 

focus on work stress and various stress related health outcomes. 

Research points towards a relationship between work strain and decline in bodily functioning 

in old age but there seems to be a gap of research in this field studying the long-term effects of 

work strain on old age disability. Wahrendorf et al (2012) findings supports this notion with 

results emphasizing the importance of midlife psychosocial work environment on physical 

functioning after retirement.  

 

 

Results compared to previous findings 

 

Work strain and disability 

The association between work strain and disability in this study was unexpected as prolonged 

high strain was thought to exert most health consequences (Karazek, 1979; Andel et al, 2011) 

but was the work strain group with least risk of IADL disability (significant p<0.1). Maybe 

there is a chance of individuals adapting to high strain work environments, or perhaps high 

strain can even be positive in some ways. It is plausible that individuals exposed to high strain 

would actively seek stress relieving activities such as exercise and meditation to be able to de 
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stress after work. Although the high strain group did have the higher risk of ADL disability, 

slightly higher than the passive group. Thus more severe disability seems to be associated to 

high strain work environments.  

The unexpected results for the high strain group and IADL disability prevalence bring out 

questions about the measures used aswell. IADL disability might be hard to grasp and measure 

today as we have growing numbers of assistive technology and also improved and better access 

to aid that facilitates IADL management (Parker, Schön, Lagergren & Thorslund, 2008). Hence 

IADL disability might be related to other factors than ADL disability today, such as income, 

neighbourhood and social capital. 

The result may also reflect selective survival, as in the healthier group of people that have been 

exposed to high strain work environment surviving into old age thus a healthy survivor effect. 

 

Further Wahrendorf, Sembaje, et al (2012) analysed the effects of two work stress models, 

demand-control-support (DCS) and effort-reward imbalance model (ERI) against poor physical 

health functioning after labour market exit. The results showed that both work stress models 

was associated to mental health and physical health functioning (using physical composite 

score) but when demand an control were analysed together there was no synergetic effect of  

high job strain to be found. The greatest predictive power was in the final model with the 

combined effects of the DCS and ERI models. In comparison to this study this might indicate 

that there are several spectrums of work stress to capture and a bigger scope would plausibly 

give increased association.  

Further LNU 1981 was conducted before the methodological development in 1991. Hence the 

extent to questions capturing different aspects of working conditions were restrained and the 

support component added to the extended version of the demand-control model (Karasek & 

Theorell, 1990) was not possible to capture in this study.  

 

The results presented by Wahrendorf, Sembaje, et al (2012) indicated that each model and its 

composing parts may have their distinct contributions. It is therefore important to capture a 

bigger picture of factors causing work stress but also to analyse the scales independently. This 

study did in fact show that the independent effects of demand and control were different. Similar 

to this study control was associated to late life disability and demand was not. This might be 

due to subjects in the high demand group being of higher SEP and also in better health. Notable 

is that Wahrendorf, Sembaje and colleagues (2012) study has a follow up of nine years, however 

it may take longer time before physical limitations due to work stress arises. Although the 
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longer follow-up of this study gave similar indications for the association between DC model 

and physical impairments. A longer follow- up for the Gazel study could plausibly give stronger 

and presumably different associations (Wahrendorf, Sembaje et al, 2012).  

 

Sparks & Cooper’s (1999) evaluation of the work strain models characteristics within different 

occupations showed that there is a significant association with mental health problems and 

physical ill health but it varies between occupations. The authors concluded that the model is 

not universal and the scope of characteristics is very narrowly focused. Hence there is a need 

for context based work stress models in order to fully understand the work strain relationship. 

 

Although inconsistent, a lot of research point towards high strain jobs increasing the risk of 

stress related illnesses such as CVD, mental health problems and even late life outcomes such 

as dementia and Alzheimer’s disease (Chandola et al, 2008; Mausner-Dorsch & Eaton, 2000; 

Andel et al, 2011; Wang, Wahlberg, Karp, Winblad & Fratiglioni, 2012). 

In a study of the psychosocial work environments effect on women’s physical ability, the 

combination of low control and high demand (and low support) had the greatest association to 

physical functioning decline using 10 items measuring physical ability (Cheng, Kawachi, 

Coakley, Schwartz & Colditz, 2000).  

 

 

The independent effects of demand and control  

Researchers suggest that the dimensions in the work strain model might be counterproductive 

and question whether the demand dimension is a predictor of health (Cheng et al, 2000). Similar 

to this study low control and its association to poor health have been shown in many studies, 

while also showing the non-association for high demand and poor health (Bosma et al, 1997; 

Stansfeld, Bosma, Hemingway & Marmot, 1998).  

Schnall, Landsbergis & Baker (1994) review of the DC model its association to poor health, 

found the control dimension to be much more predictive as 68% of studies were significantly 

associated, whereas the demand dimension was significantly associated in 35% of the studies 

reviewed. Another review found that just below half of the studies provide support for the 

independent effects of psychological demand and job control and various self-reported mental 

health outcomes (psychological distress, mental health problems) and even less for the 

interactive form (Lange, Taris, Kompier, Houtman, Bongers, 2003).  
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One reason for the weak associations noted in this study and other studies presented above 

might be the complicated relationship between demand and control as they seem to be pulling 

in different direction. While psychological demands are more common among higher 

socioeconomic groups, poor psychosocial work environment as in low control have been 

associated to lower socioeconomic groups (Nilsen et al, 2014; Borg & Kristensen, 2000). 

 

Krokstad, Johnsen & Westins (2002) 10 years follow up study had similar indications as in this 

study, where the demand dimension did not seem to be associated to the disability pension, low 

control increased the risk of getting disability pension.  

Although this raises questions about the demand dimensions association to poor health, it may 

be plausible that the effect of high demand on health is more immediate. Hence one should keep 

in mind that the effects may be difficult to measure over a long period of time as there are many 

other factors to be considered along the way such as life events, work conditions changing and 

lifestyle factors. 

 

According to Karasek & Theorell (1990), the risks of a demanding job only appear when it’s 

not in sync with controlling the demands at work. Thus in harmony with this study implying 

that demand does not have a predictive power by itself. 

This notion is supported by other studies that found the health effect of the demand dimension 

after 2 years to be moderated by the control dimension, when the relationship between high 

demand and psychological symptoms was positive only when control levels were low (Jonge, 

Vegchel, Shimazu, Schaufeli & Dormann, 2010).  

On the contrary the Gazel study found the strongest association for high psychological demands 

on both mental health and physical functioning after retirement (Wahrendorf, Sembaje, et al, 

2012).  

 

Further similar to this study when control and demand elements were analysed together (as in 

DC model) there was no significant association to be found for any of the outcomes 

(Wahrendorf, Sembaje et al, 2012).  

Also supportive of the results in this study is Addabbo et al. (2011) multidimensional analysis 

of the control dimension showed that low control are associated to several health outcomes in 

old age, among these physical limitations.  
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A possible problem raised towards the DC model is the non-straightforward association of job 

characteristics such as demand and control and employee wellbeing. (Wood et al, 2010). For 

instance as hypothesised by the DC model (Karasek, 1979) control is linearly associated to job 

satisfaction, hence with greater increase in control at work the employee enjoys greater 

satisfaction. This might not always be the case and the inconsistent results suggest that the 

model works differently between occupations, groups and individuals. Jonge et al. (2000) 

supports this argument stating that to fully understand the DC model and improve the predictive 

power, the overly general scales need to be more specific occupation based measurements, 

covering the most important dimensions of demand and control at the workplace of study. 

Concludingly this might indicate that the demand dimension was not fully captured for the 

group of individuals analysed in this study as it was population based and subjects occupation 

type varied. On another note it may be that high demand in this study have captured people in 

higher socioeconomic groups and therefore not associated to disability in same sense as low 

control.  

 

Education and disability, does work strain play a part in the association? 

This study is in harmony with Parker, Thorslund & Lundbergs (1994) that showed an 

association between socioeconomic position measured and ADL disability among other 

physical functioning measurement. That is highest occupational groups (white collar worker) 

had less functioning difficulties than low occupational group (blue collar worker). Several 

studies have also found higher education to be associated with better physical functioning 

(Pinsky, Leaverton & Stokes, 1987) measured as IADL and ADL disability (Harris et al, 1989). 

Despite the small analytical sample the results in this study still shows a social gradient and 

there are reasons to believe that a bigger sample size would give greater gaps between groups 

in terms of risk of disability. This group was a homogenous sample with regards to education 

as the cohort was born between 1921-1935 and education was in general low then. Further it is 

likely that there is a “cohort effect” since the study cohorts were 14 years apart and educational 

attainment has changed over time making it hard to categorize them. This might be one reason 

for the low and middle educational group converging in the results. It may also be that middle 

education group is mostly exposed to poor psychosocial work environment as the results show 

a stronger association to disability when adjusted for work strain.  

 

A similar study was made by Rahkonen et al. (2006) that found psychosocial work environment 

to mediate the association between social class and health. Also finding that control attenuated 
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the association between psychosocial work environment and health while demand reinforced 

it. Thus while adjusting for the control dimension made the association weaker the adjustment 

for the demand dimension made it stronger. Thus job control explained the association between 

social class and health while demand did not.   

 

Although there is tendencies towards work strain being a mediator between education and 

disability in this study, the results might be attenuated by the fact that the demand and control 

dimensions might have the opposite relation to education. Thus it may be that high demand is 

positively related to higher SEP and low control have a negative relation and more common for 

lower SEP groups. 

Other studies support the complicated relationship between the demand and control model and 

SEP, as low SEP is associated with poor work environment, high demand is positively related 

to high SEP (Rahkonen et al, 2006; Chandola et al 2008; Siegrist & Marmot 2004).  

These results make it hard to fully understand work strain and its relation to education (and 

disability) in this study as demand and control are taken together.  

Other findings suggests that psychosocial work environment explains very little of the 

association between SEP and health (Parker et al, 2013). Further the little association found in 

Parker et al, (2013) study had the reversed effect, with high SEP related to stressful 

psychological working conditions. This might be explained by the fact that psychosocial work 

environment was taken together in this study and not analysed in its separate elements. The 

National Board of Health and Welfare (2009) on the other side stated that poor working 

conditions on population level were socially patterned, with lower educational and occupational 

groups suffering from adverse work conditions to a higher degree. 

 

 

Strengths and limitations 

Most research exploring the health effects of psychosocial work environment have used cross-

sectional design or longitudinal design with short follow ups. As we have an ageing society the 

predictors of poor health in old age are of interest and therefore there is a need for longitudinal 

studies with long follow ups. Further physical impairment may take years to arise due to 

working conditions, the longitudinal design is thus an advantage for this study and gives an 

unique opportunity of investigating former working conditions and educations effect on old age 

disability. Furthermore although a long follow is many times a strength it can also be a weakness 
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due to loss off health tracking and potential change in working conditions in between studies 

that may affect the results. 

 

Another advantage is the use of many covariates that was used to control for confounders in the 

study. Controlling for confounders decreases the risk of biased associations and drawing 

conclusions on correlations that is explained by other variables not included in the study. This 

study used chi square tests to analyse a large number of variables that was thought to be 

associated to independent and dependent variable, whereby the ones that showed a relationship 

were kept in the analysis. By disentangling and controlling for physical work environment the 

likelihood of capturing the health effect of psychosocial work environment solely was enabled. 

Psychological distress, baseline mobility symptoms and smoking are also important predictors 

of old age disability and have a relationship to working conditions as well. For example persons 

in low SEP are more likely to be smokers also suffer from worse working conditions than non-

smokers (Siegrist & Marmot 2004). By adjusting for this variables spurious correlations could 

be avoided.  

 

The quality of data used in this study is another strength, as LNU and SWEOLD are two linked 

datasets this allows for multi-purpose longitudinal studies. Both databases are nationally 

representative populations thus the possibility of generalising the results increases. SWEOLD 

data also included subjects living in nursing home, this is a major advantage as this most 

probably is the group with worst health. Further LNU and SWEOLD have high response rates 

and this is particularly important when studying ageing.  

Lastly the use of IADL and ADL to measure disability is a strength of this study as they are 

both recognized and valid measurements. The different results for IADL and ADL disability in 

this study also shows the strength in analysing them separately.  

The small analytical sample is a clear limitation of the study, which not only resulted in very 

few statistically significant observation but also small number of cases. Although effort was 

made to make the best out of the small analytical sample through extending baseline age group 

to get a bigger sample, choosing a minimum of variables and dichotomization of variables.  

 

Secondly the use of self-reported work characteristics raises the issue of bias and potential of 

negative reporting. Although previous study have showed that the association between work 
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stress and adverse health effects was still significant after adjustment for negative reporting 

(Bosma, Peter, Siegrist & Marmot, 1998). Research has also demonstrated that both self-

reported and occupation based measurements of workstrain was associated to poor health 

(Andel et al, 2011).  

 

Further while LNU and SWEOLD had low drop of rates, when studying ageing the issue of 

non-response becomes even more important partly due to selective mortality. Although use of 

proxy interviews in SWEOLD 2004 partially compensated for the loss of subjects. Further the 

non- response rate in this study was higher for the low education group which might have led 

to underestimation of the association. In population studies non response is often connected to 

poor health which gives raise to selective bias in this study.  

 

Attrition is another common issue when conducting longitudinal studies with long follow up 

and threatens the validity of the study. The drop off between LNU 1981 and SWEOLD 2004 

was 328 subjects (see appendix for distribution of non-response analysis), although it would 

mean a lot for this study the rate in general was low. Most persons presumably died between 

1981 and 2004 while a small part was non-response in 2004.  

 

Lastly the use of proxy in interviews can be a limitation as it can lead to under and 

overestimation of disability rates.  

 

Conclusions and future implications 

 

The results of this study supports the notion that psychosocial work environment plays a part 

in the health of individuals at old age. Old age impairment is an important and costly 

cornerstone in public health thus there is a need to monitor and map health promotive strategies 

against predictors of old age disability in an early stage.  

Education and its relation to old age health is commonly supported and our results even though 

non-significant indicated that work strain plays a part in the association and especially for ADL 

disability.  

Investments in more specific occupation based measurements, covering important parts that 

captures work stress at different types of workplaces might give indications for the development 

of preventative strategies. These preventative strategies could contribute to improved employee 
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health before retirement and keep work force active for longer, but also improve health and 

functioning for our oldest old after retirement.  

 

Further this study might contribute to the already existing discussion about the use of the DC 

model to generalize work stress. Also as the relationship between demand and control not 

always are straight forward this model calls for a revision.  
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Appendices 

Appendix. Non-response analysis  
  

Variables   

 

  Number of respondents in LNU 1981 

but not SWEOLD 2004 

 

Gender 

 Frequency 

328 

      % 

    100 

    Man  221 67,4 

    Women  107 32,6 

Education 

    Low 

 

 

 

189 

 

57,6 

    Middle  124 37,8 

    High  15  4,6 

Psychological wellbeing    

    Normal  254 77,4 

    Tiredness  25 7,6 

    Nervous  20 6,1 

   Sleep disorders  21 6,4 

   Depression  8 2,4 

Physical work environment (yes answers) 

    Heavy lifts 

  

122 37,2 

    Noise  143 43,6 

    Gas/Dust/Smoke  112 34,1 

    Shaking  51 15,5 

Baseline mobility symptoms 

    Walking 

    Yes 

    No 

  

 

295 

33 

 

 

89,9 

10,1 

    Running 

    Yes 

    No 

  

254 

74 

 

77,4 

22,6 

    Steps 

    Yes 

    No 

  

287 

41 

 

87,5 

12,5 

Health behavior (yes answers) 

    Smoking 

  

147 

 

44,8 

Workstrain    

    Low strain  61 18,6 

    High strain  65 19,8 

    Active  58 17,7 

    Passive  144 43,9 

 


