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A B S T R A C T   

Background: Psychosocial working conditions are associated with cognitive and physical impairments. The aim of 
this study was to investigate the associations between mid-late life psychosocial working conditions and the 
combination of physical and cognitive impairment among older adults, and the potential sex differences in these 
associations. 
Methods: Data were derived from two Swedish nationally representative surveys (n = 839; follow-up: 20–24 
years). Multinomial and binary logistic regressions assessed the associations between work stressors (job 
demand-control model), and a combination of cognitive and physical impairment. 
Results: Low control jobs were significantly associated with higher odds of cognitive (OR: 1.41, CI: 1.15–1.72) 
and physical impairment (OR: 1.23, CI: 1.02–1.47), and cognitive and physical impairment combined (OR: 1.50, 
CI: 1.19–1.89). Passive jobs (low control, low demand) were associated with higher odds of cognitive impairment 
(OR: 1.57, CI: 1.12–2.20), and combined cognitive and physical impairment (OR: 1.59, CI: 1.07–2.36). Active 
jobs (high control, high demand) were associated with lower odds of cognitive impairment (OR: 0.48, CI: 
0.29–0.80). Sex-stratified analyses showed stronger associations among men; passive jobs were associated with 
both cognitive (OR: 2.18, CI: 1.31–3.63) and physical impairment (OR: 1.78, CI: 1.13–2.81), while low strain jobs 
were associated with less physical impairment (OR: 0.55, CI: 0.33-0.89). No significant associations between 
work stressors and impairment were found for women. 
Conclusions: These results highlight the importance of psychosocial working conditions for late-life physical and 
cognitive impairment, especially among men. Jobs characterised by low control and low demands are associated 
with higher risk for impairments.   

1. Introduction 

As the global population is aging, increases in physical and cognitive 
limitations among older adults reduce their quality of life and potential 
for independent living, leading to enormous burdens for social and 
health care. While cognitive and physical impairments are multifactorial 
conditions, with various risk factors throughout the life course, chronic 
psychological stress is increasingly recognized for having an important 
role (Franks et al., 2021; O’Connor et al., 2021; Stuart & Padgett, 2020). 
Psychosocial working conditions represent an important source of 

chronic stress, considering the number of waking hours spent at work, 
and focused on performing work-related activities. Work-related stress 
has been associated with poor mental health (Law et al., 2020), negative 
vascular and metabolic outcomes (Ganster, 2013) chronic health con-
ditions (Mutambudzi & Henkens, 2020), sleep disorders, arthritis 
(Mutambudzi & Henkens, 2020), cognitive impairment and dementia 
(Andel et al., 2011; Sindi et al., 2017a, 2017b; Wang et al., 2012). Es-
timates suggest that work-related stress costs between US$221.13 
million and $187 billion, with evidence from fifteen countries (Hassard 
et al., 2018), rendering it a critical challenge. 
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Jobs characterized by low control and high job strain (consisting of 
high demands and low control) and constant hurry at work were asso-
ciated with higher risk for cognitive impairment, cognitive decline and 
dementia (Andel et al., 2011; Sindi et al., 2017a, 2017c; Wang et al., 
2012; Andel et al., 2015; Nilsen et al., 2021; Sabbath et al., 2016), 
potentially due to increased psychological stress. Passive jobs – 
involving low control and low demands – are associated with worse 
cognitive function and a higher risk for dementia (Wang et al., 2012; 
Sabbath et al., 2016). In contrast, active jobs -characterised by high 
demands and high control - are associated with better cognitive per-
formance and reduced dementia risk (Andel et al., 2011, Wang et al., 
2012; Then et al., 2014). Similarly, higher work complexity with data 
and people is also associated with a reduced risk of cognitive impair-
ment, considering the cognitively stimulating nature of such jobs (Then 
et al., 2014). 

Associations between psychosocial working conditions and physical 
impairment have also been reported. Jobs characterised by high de-
mands, low control, high job strain and passive jobs were associated 
with poor physical functioning, measured through physical performance 
tests, lung function tests and self-reported mobility (Nilsen et al., 2017). 
Passive jobs also play an important role in mediating the associations 
between social class and physical function (Pandey et al., 2020). Active 
jobs were associated with better late-life physical function, whereas high 
job strain, and trajectories of increasing job strain across the work life 
were associated with worse self-reported physical function (Nilsen et al., 
2019). Consistently, high strain, low strain and passive jobs were asso-
ciated with more rapid disability progression in basic and instrumental 
activities of daily living, while active jobs had a more protective role 
(Pan et al., 2019). Job strain was also associated with back and degen-
erative musculoskeletal diseases (Prakash et al., 2017). Moreover, 
midlife work-related stress was associated with mobility limitations and 
physical health functioning later in life (Kulmala et al., 2014; Wahren-
dorf et al., 2012). 

Some studies have reported sex differences in the abovementioned 
associations. With regards to physical function, high demands and high 
strain were only associated with worse physical function among women, 
whereas passive and low control jobs were associated with worse 
physical function among men (Nilsen et al., 2017). The association be-
tween job strain and musculoskeletal diseases was found in the 
late-career stage among women, while a stronger association was found 
around the time of retirement for men (Prakash et al., 2017). Higher job 
strain was associated with reduced gains in general cognitive ability 
prior to retirement among women only, whereas after retirement, it was 
associated with a slower decline in general cognitive ability among men 
only (Nilsen et al., 2021). Other studies found no sex differences, for 
example in the associations between low job control and higher job 
strain and worse cognition (Andel et al., 2015). Among participants with 
active jobs, having low job strain in midlife with a steep increase is 
associated with a higher risk for poor physical function among women, 
and a lower risk among men (Nilsen et al., 2019). Many studies tend to 
adjust for sex, but do not assess the sex differences in the associations. 
Considering the differences in men and women’s educational and 
occupational attainment, in addition to the sex differences in the prev-
alence of late-life dementia and physical function (Cao et al., 2020; 
Wheaton & Crimmins, 2016), sex differences are important to 
investigate. 

The co-existence of cognitive and physical impairments are common 
among older adults, with a higher prevalence among women (Qiu et al., 
2022). A systematic review and meta-analysis has shown that the 
combination of physical and cognitive impairments is a significant 
predictor of dementia and all-cause mortality (Bu et al., 2021). It is 
therefore important to investigate the risk factors for the simultaneous 
presence of cognitive and physical impairment, in order to better iden-
tify at-risk populations and tailor preventive interventions. Although 
studies to date have found associations between psychosocial working 
conditions and cognitive and physical impairment separately, it is 

unclear whether psychosocial working conditions are associated with a 
combination of cognitive and physical impairment. Therefore, the goal 
of this study was to investigate whether various categories of psycho-
social working conditions in mid-late life are associated with cognitive 
and physical impairment simultaneously in older age. An additional aim 
was to assess whether there are sex differences in these associations. 

2. Methods 

2.1. . Data material and study population 

Participants were derived from two Swedish surveys. The Swedish 
Level of Living Survey (LNU) (Jonsson, 2021) and the Swedish Panel 
Study of Living Conditions of the Oldest Old (SWEOLD) (Lennartsson 
et al., 2014). LNU was conducted in 1968, 1974, 1981, 1991, 2002, 
2010 and 2020. SWEOLD was conducted in 1992, 2002, 2004, 2011 and 
2014. Data used in this study comprises three linked sets of data com-
bined into one dataset: (1) LNU 1968 as baseline where participants 
were followed and interviewed in SWEOLD 1992, (2) LNU 1981 as 
baseline and followed up and re-interviewed in SWEOLD 2002, and (3) 
LNU 1991 as baseline and followed-up and re-interviewed in SWEOLD 
2011. The three linkages were compiled in one dataset and analysed 
together. Thus, the follow-up period ranged between 20 and 24 years. To 
test if the three linkages could be merged into one, interactions between 
working conditions and linkage in relation to the outcomes were tested. 
All interactions between working conditions and linkage were statisti-
cally non-significant. This indicates that no association between work-
ing conditions and an outcome differed significantly between the three 
linkages. 

The response rate of the LNU surveys included ranged between 78 
and 91% and, the response rate of the SWEOLD surveys used ranged 
between 86 and 95%. Data were mainly collected through face-to-face 
interviews. The SWEOLD surveys used mixed interviews and proxy in-
terviews (e.g., a caregiver or family member) if direct interviews were 
not possible because of the individual’s health. Postal questionnaires 
were used as a final alternative in SWEOLD 2011, which could be direct 
or proxy. Written consent was obtained from all participants. A relative 
(normally a spouse or an adult offspring) signed the consent for par-
ticipants who were physically too impaired at the time of the interview. 
Data collection for SWEOLD 1992 was approved by Uppsala University 
Hospital Ethical Committee (Dnr 247/91), the SWEOLD 2002 data 
collection was approved by the Karolinska Institutet Ethical Research 
Committee (Dnr 03-413), and the SWEOLD 2011 data collection was 
also approved by the Regional Ethical Review Board in Stockholm (Dnr 
2010/403-31/4). 

A total of 1,083 participated at baseline in the three linkages and 
were re-interviewed in a SWEOLD survey. Among those, 501 had item- 
nonresponse at baseline. To increase power, values from another base-
line survey were used. If respondents from baseline 1968 or 1981 did not 
respond to questions about working conditions, the same respondent’s 
answer from LNU 1974 was used in the analyses. If respondents from 
baseline 1991 did not respond to questions on working conditions, the 
same respondent’s answer from LNU 1981 was used. In total, 257 item 
responses were used from another baseline survey. The analytic sample 
included a total of 839 observations, 432 (51.5%) women and 407 
(48.5%) men. At baseline, the participants were between 53 and 65 
years old (mean age 59 years). 

3. Variables 

3.1. Psychosocial working conditions 

The job demand-control model, originally constructed by Karasek 
(1979) was used to measure psychosocial working conditions. It in-
cludes job control and job demand. 

Participants were asked two questions in order to assess their job 
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demands. “Is your work psychologically taxing/demanding?” and “Is 
your work hectic?” Participants who answered "yes" to both questions 
were categorized as having high job demand, in accordance with Kar-
asek et al. (1981). 

Job control was assessed by asking participants about how repeti-
tious/monotonous their work is and the skill level required (years of 
training normally required) for the job. The low-control group included 
participants who had repetitive jobs that required minimum skill. 
Medium-low control jobs included participants who did not have 
monotonous jobs with only minimum level of skill required. The 
medium-high job control group included participants who rated their 
jobs as non-repetitive jobs which required one to four years of training. 
The last category refers to participants with high control jobs. High 
control jobs were not repetitive and require more than four years of 
training. 

The job demand variable and a dichotomized version of the job 
control variable were used to create four indicators of job strain: (1) 
passive jobs (low control combined with low demand jobs), (2) high strain 
jobs (low control and high demand jobs), (3) low-strain jobs (high control 
and low demand jobs) and (4) active jobs (high control and high de-
mand). To dichotomize the control variable, low and low-medium 
control jobs were combined and regarded as low control jobs, 
medium-high and high-control jobs were categorized as high-control 
jobs in this study. 

3.2. Physical impairment 

A nine-item physical performance test was used to measure physical 
impairment in the last wave, i.e. SWEOLD 1992, 2002, and 2011. The 
physical performance tests assessed hand function, strength and motion. 
The tests were developed by a physiotherapist and adapted to suit the 
oldest old (Parker et al., 1994; Parker et al., 1996). Participants were 
asked to perform nine physical tasks as follows: lift one-kilo package of 
salt, pick up a pen from the floor, touch right earlobe with the left hand, 
touch left earlobe with the right hand, touch right toes with the left 
hand, touch left toes with the right hand, turn both hands with palms up 
and then down, place both hands under bottom or thighs and get up 
from a chair. On each test, participants were divided into three cate-
gories: (1) did not manage the test, (2) managed the test with difficulties, 
and (3) managed the test without difficulties. Some participants could 
manage only to turn one hand with the palm up and down and also to 
place under the bottom or thighs. These participants were categorized 
into the "did not manage the test" group. Due to few observations in the 
different categories, the physical impairment variable was dichotomized 
into 0=participants who did all the tests without difficulty, and 
1=participants who did one or more tests with difficulty or did not 
manage (physical impairment). Participants who participated through 
indirect interviews (proxy or mixed interviews), were categorized as 
physically impaired. As poor health (e.g. dementia, frailty) was a com-
mon reason for not being able to participate in a direct interview at a 
visit, all participants with missing data on physical performance tests (i. 
e. interviewed via telephone or through questionnaire) were categorized 
as physically impaired. 

3.3. Cognitive impairment 

The Mini Mental State Examination (MMSE) is widely used to mea-
sure cognitive function (Folstein et al., 1975). The MMSE includes a 
questionnaire evaluating cognitive ability through naming objects, 
calculation, attention, to understand both spoken and written com-
mands and to test skills of visual-spatial and writing. An abridged 
version of the MMSE (Mini-Mental State Examination-(Short form 
MMSE-SF) was used to measure cognitive function in this study, and has 
previously been validated (Ericsson et al., 2017). This test includes five 
parts as follows: registration, orientation, delayed recall, attention and 
visual-spatial ability. (1) Registration: three objects were named by the 

interviewer (key, toothbrush and lamp). Participants were asked to 
repeat the objects. For three correct answers they were given one point. 
(2) Orientation: participants were asked to mention the current year, 
month, date and country/state (four correct answers = four points). 
Participants who mentioned yesterday’s or tomorrow’s date were cate-
gorized into the ’incorrect answer’ group. (3) Delayed recall: participants 
were asked to repeat the objects that the interviewer mentioned before 
(in total three points). (4) Attention: interviewers asked participants to 
subtract seven from 100 and keep subtracting seven from the rest (0.4 
points for one correct answer, in total two points). (5) Drawing (partic-
ipants were asked to draw a figure of overlapping pentagons) (one 
point). In total the participants could receive 11 points on the MMSE 
test. Then participants were divided into categories based on the number 
of correct answers with a cut-off at <8 for low cognition (Ericsson et al., 
2017). Participants who participated through indirect interviews (proxy 
or mixed interviews), were categorized as poor cognitive impairment 
(Meinow et al., 2010; Nilsen et al., 2014). As poor health (e.g. dementia, 
frailty) was a common reason for not being able to participate in a direct 
interview at a visit, all participants with missing data on cognitive 
performance tests (i.e. interviewed via telephone or through question-
naire) were categorized as cognitively impaired. 

3.4. Covariates 

The covariates were measured using self-reported data in the LNU 
surveys. Sex (binary), educational attainment (binary), age (contin-
uous), occupational social class (binary), and physical working condi-
tions (a combination of physically demanding, heavy lifting and daily 
sweating) were assessed. 

Educational attainment was dichotomized into participants with 
compulsory education (in these birth cohorts compulsory education was 
normally six years of education, but could be up to nine years) and 
others with higher levels of education (lower secondary, upper sec-
ondary/vocational, university). 

Physical working conditions were assessed as a combination of three 
different physical working condition indicators as follows: heavy lifting, 
physically demanding, and daily sweating. Participants were asked if 
they had heavy lifting tasks, furthermore, they were asked if they had 
physically demanding jobs and the last question referred to if they 
sweated while working. Answer options were "yes" and "no". Finally, 
they were divided into four categories as follows: (1) participants 
answered "no" to all the questions (no physical demanding work, coded 
as 0), (2) participants answered "yes" to one question (low physical 
demanding work), (3) participants answered "yes" to two of the ques-
tions (medium physical demanding work) and, (4) participants who 
answered "yes" to all questions (high physical demanding work) (coded 
0–3). 

Social class is obtained from an open question and coded according 
the official Swedish socioeconomic classification (SEI) made by Statis-
tics Sweden, and have been previously published (Nilsen et al., 2019; 
Darin-Mattsson et al., 2017; Lennartsson et al., 2018). In the analyses 
social class was categorized as: blue-collar workers, including small 
farmers and entrepreneurs without employees and white-collar workers, 
including large farmers and entrepreneurs with employees and aca-
demic professionals. 

4. . Statistical analysis 

STATA 15 was used to conduct the analyses. Descriptive statistics 
briefly summarize characteristics of the analytic sample and were used 
to show the distribution of psychosocial working conditions, age, sex, 
physical working conditions, and educational level in relation to each 
outcome category (0=good physical and cognitive function, 1=having 
cognitive impairment but no physical impairment, 2=having physical 
impairment but no cognitive impairment, 3=having both physical and 
cognitive impairment) and the total analytic sample. We do not consider 
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having cognitive impairment but no physical impairment or having 
physical impairment but no cognitive impairment as comparable. 
Multinomial logistic regressions are suitable for outcomes that do not 
follow any orders, and were used to compare participants in the cate-
gories: 0=good physical and cognitive function, 1=having cognitive 
impairment but no physical impairment, 2=having physical impairment 
but no cognitive impairment, 3=having both physical and cognitive 
impairment. In the analyses (see Table 3) the outcome category “good 
physical and cognitive function” is the reference category. The results 
are presented as odds ratios for the likelihood of being in category 1 vs 0, 
2 vs 0, and 3 vs 0. 

5. Results 

5.1. Descriptive statistics 

As shown in Table 1, the analytical sample included 839 participants. 
A total of 25.4% had both cognitive and physical impairment, whereas 
4.2% had only cognitive impairment, 28.0% had only physical impair-
ment, and 42.4% had good cognitive and physical function. The pro-
portions of women were higher in the groups with physical impairment 
or with both cognitive and physical impairment, while the proportions 
of men were higher in the groups with only cognitive impairment or 
good cognitive and physical function. The groups also differed in the 
proportions of participant with compulsory or higher than compulsory 
levels of education. The cognitive impairment only group (85.7%) and 
the group with both cognitive and physical impairment (85.0%) showed 
the highest proportion of having compulsory education only, whereas 
the group with good cognitive and physical function showed the lowest 
proportion of participants with compulsory education only (72.2%). 
With regards to psychosocial working conditions, both groups without 
cognitive impairments had higher work demands, better job control 
(lower values on low control), less passive jobs, and more active jobs. 

Table 2 shows that blue-collar jobs were more likely to be charac-
terised as being passive, whereas white-collar jobs were more likely to 
be characterised as active and low strain. 

5.2. Associations between psychosocial working conditions in mid-late life 
and physical and cognitive impairment in older age 

Low control and passive jobs (low control, low demand) were 
significantly associated with cognitive and physical impairment in 
combination (OR: 1.50, CI: 1.19–1.89 and OR: 1.59, CI: 1.07–2.36, 
respectively) (Table 3). 

Stratified analyses showed that sex differences were found in post- 
hoc analyses for the associations between passive jobs and cognitive 
and physical impairment in combination, for which significant associ-
ations were only found among men (OR: 2.80, CI: 1.53–5.10) and not 
among women (OR: 0.93, CI: 0.54–1.60) (p for the interaction between 
sex and passive jobs = 0.064) (Results not presented in a table). 

In order to increase power, analyses (Table 4) compared participants 
with cognitive impairment regardless of physical function, or physical 
impairment regardless of cognitive function, and further stratified by 
sex. Results showed that participants with low control jobs had signifi-
cantly higher odds of cognitive impairment (OR: 1.41, CI: 1.15–1.72) 
and physical impairment (OR: 1.23, CI: 1.02–1.47). Passive jobs were 
associated with higher odds of cognitive impairment (OR: 1.57, CI: 
1.12–2.20). Active jobs were associated with lower odds of cognitive 
impairment (OR: 0.48, CI: 1.29–0.80). 

In the sex-stratified analyses, low control was only associated with 
physical impairment among men (men: OR: 1.51, CI: 1.16–1.95; women: 
OR: 0.98, CI: 0.76–1.98). For the associations between low control and 
active jobs with cognitive impairment, the results were weaker among 

Table 1 
Descriptive statistics of the study sample.   

Good cognitive and physical 
function 

Cognitive impairment 
(only) 

Physical impairment 
(only) 

Cognitive and physical 
impairment 

p- 
value* 

Total  

n (%) n (%) n (%) n (%)  n (%) 
Total 356 (42.4) 35 (4.2) 235 (28.0) 213 (25.4)  839 

(100.0) 
Age at follow-up, mean 

(range) 
80 (77–85) 80 (77–84) 81 (77–85) 81 (77–85) 0.196 80 

(77–85) 
Women 165 (46.4) 12 (34.3) 132 (56.2) 123 (57.8) <0.001 432 (51.5) 
Men 191 (53.7) 23 (65.7) 103 (43.8) 90 (42.3) <0.001 407 (48.5) 
Level of education       
Compulsory 257 (72.2) 30 (85.7) 189 (80.4) 181 (85.0) 0.002 657 (78.3) 
Higher than compulsory 99 (27.8) 5 (14.3) 46 (19.46) 32 (15.0) 0.002 182 (21.7) 
Social class       
Blue-collar workers 194 (54.5) 24 (68.6) 150 (63.8) 162 (76.1) <0.001 530 (63.2) 
White-collar workers 162 (45.5) 11 (31.4) 85 (36.2) 51 (23.9) <0.001 309 (36.8) 
Poor physical working 

conditionsa 
0.86 1.14 1.02 1.00 0.069 0.95 

Psychosocial working conditions  
High demand 123 (34.6) 10 (28.6) 85 (36.3) 51 (23.9) 0.022 269 (32.1) 
Low controlb 1.47 1.74 1.66 1.93 <0.001 1.65 
High strain (vs. all others) 50 (14.0) 7 (20.0) 37 (15.7) 30 (14.1) 0.761 124 (14.8) 
Passive 142 (39.9) 18 (51.4) 104 (44.3) 126 (59.2) <0.001 390 (46.5) 
Active 72 (20.2) 3 (8.6) 51 (21.7) 19 (8.9) 0.001 145 (17.3) 
Low strain 92 (25.8) 7 (20.0) 43 (18.3) 38 (17.8) 0.098 180 (21.5) 

Note, Column percentage. aPhysical working conditions have four categories. Range 0–3. Presenting the mean. bRange 0–6. Presenting the mean. *For age, physical 
working conditions, job control, p-values are reported from Kruskal Wallis tests. Chi-Square tests used for all other 
p-values. Among participants with cognitive impairment, 85.9% also have physical impairment. Among participants with physical impairment, 47.5% also have 
cognitive impairment. 

Table 2 
Psychosocial working conditions in blue-collar and white-collar jobs.   

Blue-collar, n (%) White-collar, n (%) p-value 

High strain 80 (15.1) 44 (14.2) 0.736 
Passive 328 (61.9) 62 (20.1) <0.001 
Active 39 (7.4) 106 (34.3) <0.001 
Low strain 83 (15.7) 97 (31.4) <0.001 
Total 530 (100) 309 (100)  

Comparisons (p-values) represent the differences in the proportions of working 
conditions in blue-collar and white-collar jobs. P-values were calculated using 
Chi-Square tests. 
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women, although the direction was consistent with the associations 
among men. Passive jobs and low strain jobs were associated with 
physical impairment among men only (passive jobs, men: OR: 1.78, CI: 
1.13–2.81; women: 0.78, CI: 0.50–1.22) (low strain jobs, men: OR:0.55, 
CI: 0.33–0.89; women: 1.10, CI: 0.65–1.87). There were stronger asso-
ciations between passive jobs and worse cognition among men (men: OR 
2.18, CI: 1.31–3.63; women: OR: 1.16, CI: 0.73–1.83). 

6. Discussion 

This study is the first to investigate whether psychosocial working 
conditions are associated with both cognitive and physical impairment 

simultaneously. The results showed that low control and passive jobs 
were significantly associated with having a combination of cognitive 
and physical impairment. Passive jobs were associated with a higher risk 
for cognitive impairment, while active jobs were associated with lower 
risk for cognitive impairment. The association between passive jobs and 
worse cognitive performance was stronger among men, and passive jobs 
were associated with physical impairment among men only. The asso-
ciations between low control and active jobs with cognitive impairment, 
were stronger among men. High job strain or high job demands were not 
significantly associated with cognitive and/or physical impairment. 

The associations between low control and passive jobs with cognitive 
and physical impairment separately are consistent with previous studies 
(Andel et al., 2011; Wang et al., 2012; Sabbath et al., 2016; Nilsen et al., 
2017; Pan et al., 2019; Dong et al., 2018; Huang et al., 2020), where 
these associations were found even after adjusting for socioeconomic, 
demographic and lifestyle factors. In the current study, the proportions 
of different psychosocial working conditions differed in blue- and 
white-collar jobs. Blue collar jobs had higher proportions of passive jobs 
and a lower proportion of active jobs. Previous studies had shown that 
participants with white-collar jobs, (which commonly are more mentally 
stimulating and less manual / repetitive) showed reduced risk for 
cognitive impairment and dementia, whereas participants with 
blue-collar jobs (often consisting of passive jobs and often 
male-dominated) had an increased risk (Huang et al., 2020; Qiu et al., 
2003; Kim et al., 2020; Tomioka et al., 2020). These associations may be 
explained by the degree of work complexity of blue- and white-collar 
jobs. Previous evidence has shown that higher work complexity, espe-
cially with people and data is associated with better cognitive perfor-
mance (Finkel et al., 2009) and reduced dementia risk (Huang et al., 
2020; Andel et al., 2005). 

Although our study did not measure work complexity, the blue- and 
white-collar job categories provide a crude proxy for mental stimulation, 
and shows patterns that are consistent with previous results. Blue-collar 
jobs may also increase the risk for cognitive and physical impairment 
through exposure to environmental factors. For example, magnetic field 
exposure was associated with higher dementia (Huang et al., 2020) risk, 
biochemical exposures were associated with musculoskeletal conditions 
(Prakash et al., 2017) and work-related chemicals, toxins and ergonomic 
factors were associated with various health outcomes (Elser et al., 
2018). Such environmental factors are important to incorporate in 
future studies. 

That active jobs were associated with a reduced risk for cognitive 
impairment is in line with a growing body of evidence suggesting a 
protective role of jobs characterized by higher work demands, levels of 
control, intellectual demands and job complexity (Huang et al., 2020; 
Nexo et al., 2016; Pan et al., 2019; Velez-Coto et al., 2021). Previous 
evidence also showed a dose response association between duration of 

Table 3 
Associations between work stressors and physical and cognitive impairment in older age as the outcome (n = 839).  

Ref. no impairment 
(n = 356) 

Only cognitive impairment Only physical impairment Cognitive and physical impairment  

OR CI 95% OR CI 95% OR CI 95%  
n = 35  n = 235  n = 213  

High demand (vs. low demand) 0.91 0.41–2.04 1.27 0.88–1.83 0.79 0.53–1.19 
Low control (linear representation) 1.19 0.75–1.88 1.07 0.86–1.33 1.50 1.19–1.89 
High strain (vs. all others) 1.42 0.58–3.45 1.12 0.70–1.78 1.00 0.61–1.66 
Passive (vs. all othersb) 1.22 0.56–2.66 0.94 0.65–1.38 1.59 1.07–2.36 
Active (vs. all others c) 0.49 0.14–1.78 1.46 0.93–2.29 0.57 0.32–1.02 
Low strain (vs. all othersd) 0.86 0.35–2.08 0.73 0.47–1.11 0.76 0.49–1.19 

Bold numbers: statistically significant results (p < 0.05). Multinomial logistic regressions adjusted for educational level, age, occupational social class, sex, and 
physical working conditions at baseline 
aAll others refers to low strain, active or passive jobs. 

b All others refer to active, low strain or high strain jobs. 
c All others refer to passive, low strain or high strain jobs. 
d All others refer to active, passive or high strain jobs. 

Table 4 
Associations between work stressors in mid-late life and the outcomes cognitive 
impairment (regardless of physical function) and physical impairment (regard-
less of *Significant interaction results showing that passive jobs are associated 
with physical impairment among men.   

Cognitive 
impairment (ref. 
no cognitive 
impairment) 

Physical impairment 
(ref. no physical 
impairment)  

OR CI 95% OR CI 95% 
Total analytic sample   
High demand (vs. low demand) 0.73 0.51-1.04 1.05 0.77-1.43 
Low control (linear representation) 1.41 1.15-1.72 1.23 1.02-1.47 
High strain (vs. all othersa) 1.02 0.66-1.55 1.03 0.69-1.52 
Passive (vs. all othersb) 1.57 1.12-2.20 1.18* 0.86-1.62 
Active (vs. all othersc) 0.48 0.29-0.80 1.08 0.73-1.62 
Low strain (vs. all othersd) 0.88 0.59-1.30 0.75 0.53-1.06 
Women   
High demand (vs. low demand) 0.77 0.47-1.25 1.13 0.72-1.75 
Low control (linear representation) 1.24 0.94-1.64 0.98 0.76-1.28 
High strain (vs. all othersa) 1.12 0.61-2.03 1.28 0.71-2.31 
Passive (vs. all othersb) 1.16 0.73-1.83 0.78 0.50-1.22 
Active (vs. all othersc) 0.52 0.26-1.04 1.06 0.61-1.85 
Low strain (vs. all othersd) 1.20 0.67-2.14 1.10 0.65-1.87 
Men   
High demand (vs. low demand) 0.68 0.41-1.15 0.99 0.63-1.56 
Low control (linear representation) 1.60 1.20-2.15 1.51 1.16-1.95 
High strain (vs. all othersa) 0.90 0.49-1.67 0.84 0.49-1.46 
Passive (vs. all othersb) 2.18 1.31-3.63 1.78 1.13-2.81 
Active (vs. all othersc) 0.42 0.20-0.92 1.14 0.63-2.05 
Low strain (vs. all othersd) 0.71 0.14-1.23 0.55 0.33-0.89 

Bold numbers: statistically significant results (p < 0.05). Binary logistic re-
gressions adjusted for educational level, age, occupational social class, and 
physical working conditions at baseline (and sex for the total sample). 

a All others refers to low strain, active or passive jobs. 
b All others refer to active, low strain or high strain jobs. 
c All others refer to passive, low strain or high strain jobs. 
d All others refer to active, passive or high strain jobs. 
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active jobs and better cognitive performance (Elovainio et al., 2009), 
while longer durations of active jobs were associated with reduced 
cognitive decline (Pan et al., 2019). Such mentally stimulating occu-
pations are assumed to increase cognitive reserve, which offers resil-
ience and protects cognitive function through adaptation and 
compensatory neuronal mechanisms in the presence of brain pathology 
(Stern et al., 2020). A systematic review (Nexo et al., 2016) stated that 
the evidence on the associations between active jobs and cognitive 
performance was insufficient, and the current study adds to this 
literature. 

The associations between passive jobs and poor cognitive perfor-
mance was stronger among men, while passive jobs and low strain were 
associated with physical impairment among men only. The associations 
between low control and active jobs with cognitive impairment, were 
also stronger among men. Previous results have found passive jobs and 
low control to be a stronger risk factor of old-age physical impairment in 
men (Nilsen et al., 2017). One potential mechanism that has been pre-
viously shown in the literature is that among men, passive jobs are more 
likely to be associated with less activity during leisure time and less 
physical activity (Gimeno et al., 2009). It has also been suggested that 
passive jobs that are characterised by monotony and repetitiveness can 
activate the hypothalamic pituitary adrenal axis and increase stress 
hormone levels (Johansson, 2020). Also, it may be speculated that men 
who report low control and low demands have different types of occu-
pations than women, which may increase their risk for late-life im-
pairments. Thus, men may be more negatively affected by self-reported 
passive jobs, not only due to the passivity in the jobs but also due to the 
nature of the jobs in the “passive job” category. However, there are 
certain inconsistencies between our results and previous literature. For 
example, lower control has previously been associated with higher de-
mentia risk among women only (Andel et al., 2012), whereas high work 
control was associated with lower dementia risk among men only 
(Hasselgren et al., 2018). In one study, high (compared to moderate) 
control was associated with better verbal fluency among men and 
women, while low (compared to moderate) control was also associated 
with better verbal fluency among women (Ford et al., 2021), potentially 
due to more social interactions in low control care-related professions 
(Ford et al., 2021). The differences may be due to the different cognitive 
outcomes used; this study used the MMSE, while previous studies used 
dementia as an outcome, or specific cognitive tests. Also, some 
sub-groups in the current study (e.g. women with cognitive impairment 
only) may have been underpowered. 

The current study adds to the literature by showing that these job 
characteristics can increase the odds for having the combination of both 
cognitive and physical impairment among older adults. Particularly, our 
findings show that having poor working conditions in late midlife, such 
as low control and passive jobs, had a stronger association with the 
combined measure of physical and cognitive limitations in older age, 
than the two outcomes separately. This may indicate an additive role 
from the work environment on impairment in older age. Cognitive and 
physical impairment often co-exist (Qiu et al., 2022). This may be 
influenced by a negative impact from previous work, which through 
different mechanisms across the life course affect both cognitive and 
physical impairment in older age. As demonstrated in our sample, about 
86 percent of those with cognitive limitations also had physical limita-
tions, and about 48 percent of those with physical limitations also had 
cognitive limitations. One may speculate that those with cognitive 
impairment were frailer and that the influence from work may have 
been driven by the cognitive domain in the combined measure. It is also 
possible that physical impairment occurs first, impacts lifestyle and 
daily activities, and increases the risk for cognitive impairment. How-
ever, our study is limited by only having two time points of data. More 
research is needed to disentangle how the suggested mechanisms 
interact throughout the life course, and to better understand how 
cognitive and physical impairment interact in the later parts of life. 

Our study did not find significant associations between high strain 

and worse physical outcomes. This contrasts previous results (Nilsen 
et al., 2017) and may be due to different physical function or disability 
measures. The previous study on the same cohort used a combination of 
self-reported mobility problems, objectively measured lung function, 
and an objective measure of physical performance (Nilsen et al., 2017), 
whereas the current study focused on an objective measure of physical 
performance. Moreover, as opposed to previous studies, our results did 
not show associations between high job demands and high strain and 
cognitive impairment (Sindi et al., 2017b, 2017c; Wang et al., 2012; 
Nilsen et al., 2021; Sabbath et al., 2016; Huang et al., 2020; Elovainio 
et al., 2009). High demand jobs combined with high control, which are 
characteristics of active jobs, are intellectually stimulating and therefore 
provide cognitive benefits (Nexo et al., 2016). The discrepancies may 
also be due to the different cognitive outcome measure; while some have 
included dementia and Alzheimer’s disease, others have used compre-
hensive neuropsychological test batteries, whereas others, including the 
current study, used the MMSE, which may be a less sensitive measure. 
The timing of cognitive assessment also appears to play a role. For 
example, job strain was associated with memory at retirement, but not 
during the pre-retirement phase (Andel et al., 2015). It was also asso-
ciated with faster memory decline after retirement (Andel et al., 2015). 
Differences in follow-up duration may also partially explain the dis-
crepancies; higher job strain was associated with worse MMSE scores 
after 11 years in a previous study, whereas our study had a longer 
follow-up duration (20–24 years), and the associations may be diluted 
by other late-life factors after a longer follow-up (Dong et al., 2018). 

This study has a few limitations worth mentioning. Although the 
overall sample size was large, specific subgroups of work stressors had 
fewer participants and potentially lacked sufficient power. Second, the 
study only measures work stressors at one time point, which cannot 
integrate changes in the categories of work stressors. It is however 
noteworthy that jobs in this cohort were rather stable; approximately 
77% of participants had the same occupations in midlife (age 50 years) 
as they did later in life (Nilsen et al., 2017). Third, selection bias, and 
more specifically, a ‘healthy worker effect’ may have influenced the 
results; participants who were working at baseline may have been 
healthier than participants not working, which may underestimate the 
associations between work stressors and cognitive and physical function 
in older age. Moreover, working conditions were self-reported which 
may be subject to reporting bias. However, by asking for stressors in the 
work environment instead of perceived stress we minimized such bias. 
These associations may have been further underestimated due to se-
lective survival; participants who died during the follow-up were less 
healthy than those who survived. Also, the study used the short abridged 
form of the MMSE rather than the full version, although this shorter 
version was validated through comparing it with the full version 
(Ericsson et al., 2017). The coding of the missing cognitive / physical 
test scores as impaired may have introduced some bias, as some par-
ticipants who missed one test may have also missed the other, but 
sensitivity analyses confirmed that the results were similar when 
excluding those who were coded as impaired due to missing tests. 
Finally, our study did not include measures of support, which can buffer 
against work stressors. Regardless of the aforementioned limitations, 
this study has several strengths. The study used two nationally repre-
sentative samples, which had high response rates. Additionally, the 
study used objective measures of cognitive and physical functions, 
which are more reliable than self-reported measures of physical func-
tion. The study also measured work stressors according to the job 
demand-control model (Karasek, 1979), allowing for comparability with 
other studies. 

In conclusion, this study shows that low control and passive jobs 
were associated with elevated risk for cognitive impairment, and com-
bined cognitive and physical impairment. Additionally, active jobs were 
associated with reduced cognitive impairment risk. Some associations 
were stronger among men (e.g. the associations between passive jobs 
and worse cognition, and passive and low strain jobs with physical 
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impairment). This study highlights the different associations between 
psychosocial working conditions and late-life function. Future studies 
would benefit from incorporating measures of work complexity, 
perceived stress, social support and environmental exposures, as this 
would allow for the investigation of the complex interplay between such 
factors, and how they may contribute to cognitive and physical 
impairment. Considering the long-term associations between psycho-
social working conditions, cognitive and physical impairment, future 
policies should focus on modifiable factors within work environments to 
enhance employees’ sense of control, decrease work-related stress, and 
promote task variation. 
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