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Background 

Previous research into the association between occupation and dementia-related mortality has focused on two 

main areas: occupational exposure to specific agents and occupational socioeconomic position (SEP). The former 

investigates the impact of exposure to various agents, including metals (1, 2), and Extremely Low-Frequency 

Magnetic Fields (3), both of which have been linked to dementia mortality. The latter uses occupation as an 

indicator of SEP, often categorizing diverse groups into a limited number of categories (e.g. non-manual, manual, 

self-employed, and unemployed) (4). Studies on occupational SEP have found an inverse association with 

dementia mortality (5, 6), consistent with findings on dementia incidence (7, 8, 9, 10).  

The mechanisms underlying the relationship between SEP and dementia are not fully understood, but the 

cognitive reserve hypothesis provides one explanation. This hypothesis suggests that activities like education and 

complex occupational tasks enhance resilience within neuronal networks, thereby influencing dementia risk (11). 

This cognitive reserve hypothesis has stimulated studies examining the impact of occupational task complexity 

on dementia incidence, with findings indicating that higher task complexity in occupations may reduce dementia 

risk (12, 13, 14). However, SEP also affects other dementia risk factors, such as depression, stress, and vascular 

conditions, which in turn influence lifestyle behaviours (15).  

While research on occupational SEP and task complexity has yielded valuable insights, the broad classification of 

occupations may oversimplify their complex nature. Work environments and activities vary widely beyond 

complexity, including factors such as physical activity, stress levels, social demands, and exposure to hazardous 

substances (16). Existing research helps identify high-risk groups but does not provide detailed comparisons of 

mortality rates across different occupations, limiting its usefulness for informing policy decisions (4).  

To address this gap in the literature, this study aims to examine the association between occupational SEP and 

dementia mortality from a broader perspective. This involves analysing both heterogeneous groups and specific 

occupational sectors within these categories. The analysis utilizes comprehensive data from the Belgian census 

of 1991, linking specific occupations to cause-specific mortality during the follow-up period of 1991-2020.  
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Data 

The data were obtained through a record linkage between the Belgian 1991 census and register information on 

emigration and mortality for the period 1991-2020. Initially, a link was established between the census and 

register data on deaths and emigrations. Subsequently, cause-specific mortality data were added using 

anonymous individual linkage with death certificates. This unique database provides nationwide, individually 

linked data on all-cause and cause-specific mortality, emigration, and background characteristics of all individuals 

legally residing in Belgium at the time of the 1991 census. The study includes all individuals aged 35-70 during 

the 1991 census.  

Variables 

Dementia mortality was defined using the International Classification of Diseases (ICD). For the period 1991-1997, 

the ICD-9 codes 290 and 331.0 were used. For the subsequent period, the ICD-10 codes F01-F03 and G30 were 

employed. Occupational groups were categorised using the 1-digit and 2-digit codes from the International 

Standard Classification of Occupations (ISCO-88) as recorded in the 1991 census. Educational attainment was 

categorised using the International Standard Classification of Education: lower secondary education or less (ISCED 

0-2, ‘low’), higher secondary education (ISCED 3-4, ‘mid’) and tertiary education (ISCED 5-6, ‘high’).  

Statistical analyses 

Both absolute and relative measures were calculated. First, directly age-standardised mortality rates by 

occupational group were computed, using the Belgian population at the 2001 census as the standard population. 

Second, mortality rate ratios (MRR) were calculated using Poisson regression with the log of person-time as the 

offset. To assess the net effect of occupational group on dementia mortality, Poisson models were adjusted for 

educational attainment.  

Preliminary results  

Table 1 presents the age-standardised mortality rates by 1-digit ISCO-88 codes. The findings indicate that, for 

both men and women, dementia mortality is highest among unskilled manual workers. Among men, the lowest 

dementia mortality rates were observed in service and sales workers, while among women, the lowest rates were 

found in agricultural and fishery workers.  

Table 1 age-standardised dementia mortality rates by 1-digit ISCO-88 groups for men and women, Belgium 1991-2020 

 
 

 

Source: statistics Belgium  

 

ISCO Occupational group MEN WOMEN 

  PY N ASMR (95% CI) PY N ASMR (95% CI) 

1-2 Managers and professionals 327752 4295 31.9(29.1-34.7) 204053 1800 36.2(31.8-40.6) 
3-4 Intermediate white-collar workers 289177 3178 28.4(23.1-33.8) 210394 1451 35.2(26.9-43.7) 
5 Service and sales workers 67385 674 23.6(19.8-27.3) 91004 864 41.7(29.0-54.4) 
6 Agricultural and fishery workers 38569 812 30.7(22.8-38.5) 15924 328 27.3(23.3-31.2) 
7-8 Skilled manual workers 339043 3256 35.6(27.0-44.3) 47784 317 45.8(23.5-68.1) 
9 Unskilled manual workers 97958 1186 41.0(20.3-61.7) 93023 964 62.9(40.3-85.6) 
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Table 2 displays the age-standardised mortality rates by 2-digit ISCO-88 codes. Teachers had the lowest dementia 

mortality rates for both men and women. For men, the highest dementia mortality rates were found among 

extraction and building trades workers, while for women, the highest rates were among machine operators and 

assemblers.  

Table 2 age-standardised dementia mortality rates by 2-digit ISCO-88 groups for men and women, Belgium 1991-2020 

Source: statistics Belgium 

Conclusion and further research 

This study provides a nuanced understanding of the relationship between occupational socioeconomic position 

(SEP) and dementia-related mortality. Our findings reveal that unskilled manual workers have the highest 

dementia mortality rates across both genders, with variations observed in the lowest mortality rates among 

service, sales, agricultural, and fishery workers, depending on gender. Additionally, the detailed analysis by 2-

digit ISCO-88 codes underscores the critical role of occupation in dementia mortality, with teachers showing the 

lowest rates and extraction/building trades and machine operators/assemblers showing the highest rates. 

Further research will disaggregate mortality into three groups (10 years) to rule out selection-effects and examine 

temporal changes in the occupation-dementia mortality relationship. Additionally, we will differentiate between 

dementia mortality and general mortality and explore alternative occupational categorisations to assess their 

impact on the findings. 

ISCO Occupational group MEN WOMEN 

  PY N ASMR (95% CI) PY N ASMR (95% CI) 

11 Legislators/senior officials/managers 4795 101 23.5(0-.) 1067 9 12.2(0-.) 

12 Corporate managers 118059 1538 32.6(26.6-38.6) 30503 386 37.5(28.2-46.9) 

13 Managers of small enterprises 55827 935 32.6(26.6-38.6) 33242 558 37.9(32.0-43.7) 

21 STEM professionals 24802 223 35.2(19.7-50.6) 1796 3 17.4(0.0-.) 

22 Life science/health professionals 22115 290 29.7(23.6-35.7) 36484 231 31.0(18.1-43.8) 

23 Teaching professionals 56734 562 22.7(17.6-27.9) 76791 420 25.3(16.1-34.6) 

24 Other professionals 4542 671 32.2(27.1-37.3) 2417 198 38.6(17.3-59.8) 

31 STEM associate professionals 88513 868 23.2(19.2-27.2) 11486 70 125.5(119.7-131.2) 

32 Life science/health associate professionals 6976 62 23.9(15.7-32.1) 11539 60 26.7(13.7-39.6) 

33 Teaching associate professionals 5385 40 14.6(9.0-20.2) 9261 58 41.2(15.8-66.6) 

34 Other associate professionals 4619 603 26.9(19.7-34.1) 24554 216 32.6(18.6-46.6) 

41 Office clerks 137775 1560 36.0(17.3-54.7) 139653 931 35.5(22.3-48.6) 

42 Customer service clerks 4338 55 33.4(0-.) 13901 122 36.5(22.4-48.6) 

51 Personal/protective services workers 40374 402 23.0(18.2-27.8) 51347 463 38.6(21.4-55.8) 

52 Models/salespersons/demonstrators 14731 193 25.5(19.4-31.6) 38961 402 44.4(26.0-62.7) 

61 Skilled agricultural/fishery workers 38381 809 30.8(22.8-38.8) 13475 263 27.2(22.9-31.5) 

71 Extraction/building trades workers 951 1009 45.5(23.2-67.9) 1105 16 42.3(13.1-71.6) 

72 Metal/machinery/related trades workers 86923 685 25.5(20.4-30.7) 7131 40 25.5(8.7-42.2) 

73 Precision/handicraft/related trades workers 15245 186 43.0(19.2-66.7) 2616 24 134.0(118.1-149.9) 

74 Other craft/related workers 30729 364 28.7(15.9-41.6) 17933 125 28.9(19.5-38.2) 

81 Stationary-plant/related operators 1502 123 23.9(0-.) 1247 11 11.0(0-.) 

82 Machine operators/assemblers 25185 230 19.8(12.0-27.5) 16131 89 134.6(115.2-154.0) 

83 Drivers/mobile plant operators 70841 662 28.5(22.5-34.6) 1621 13 30.2(0-.) 

91 Sales/services elementary occupations 46065 662 40.9(18.1-63.8) 8477 917 63.3(40.6-86.0) 

92 Agricultural/fishery/related labourers 188 4 19.4(0.5-38.4) 2449 65 27.1(18.2-35.9) 

93 Mining/constructions/transport workers 51893 533 35.5(24.5-46.5) 8253 49 28.7(0-.) 

110 Armed forces 1228 82 7.3(0-.) 696 1 10.0(0-.) 

 Missing 4795 834  49580 665  



 

 4 

 

References  

1. Koeman T, Schouten LJ, van den Brandt PA, Slottje P, Huss A, Peters S, et al. Occupational exposures and risk of 

dementia‐related mortality in the prospective Netherlands Cohort Study. American Journal of Industrial Medicine. 

2015;58(6):625-35. 

2. Peters S, Reid A, Fritschi L, De Klerk N, Musk AB. Long-term effects of aluminium dust inhalation. Occupational and 

environmental medicine. 2013;70(12):864-8. 

3. Röösli M, Lörtscher M, Egger M, Pfluger D, Schreier N, Lörtscher E, et al. Mortality from neurodegenerative disease and 

exposure to extremely low-frequency magnetic fields: 31 years of observations on Swiss railway employees. 

Neuroepidemiology. 2007;28(4):197-206. 

4. Katikireddi SV, Leyland AH, McKee M, Ralston K, Stuckler D. Patterns of mortality by occupation in the UK, 1991–2011: a 

comparative analysis of linked census and mortality records. The Lancet Public Health. 2017;2(11):e501-e12. 

5. Korhonen K, Einiö E, Leinonen T, Tarkiainen L, Martikainen P. Midlife socioeconomic position and old-age dementia 

mortality: a large prospective register-based study from Finland. BMJ open. 2020;10(1):e033234. 

6. Enroth L, Raitanen J, Hervonen A, Nosraty L, Jylhä M. Is socioeconomic status a predictor of mortality in nonagenarians? 

The vitality 90+ study. Age and ageing. 2014;44(1):123-9. 

7. Stern Y, Gurland B, Tatemichi TK, Tang MX, Wilder D, Mayeux R. Influence of education and occupation on the incidence of 

Alzheimer's disease. Jama. 1994;271(13):1004-10. 

8. Evans DA, Hebert LE, Beckett LA, Scherr PA, Albert MS, Chown MJ, et al. Education and other measures of socioeconomic 

status and risk of incident Alzheimer disease in a defined population of older persons. Archives of neurology. 

1997;54(11):1399-405. 

9. Sattler C, Toro P, Schönknecht P, Schröder J. Cognitive activity, education and socioeconomic status as preventive factors 

for mild cognitive impairment and Alzheimer's disease. Psychiatry research. 2012;196(1):90-5. 

10. Rusmaully J, Dugravot A, Moatti J-P, Marmot MG, Elbaz A, Kivimaki M, et al. Contribution of cognitive performance and 

cognitive decline to associations between socioeconomic factors and dementia: A cohort study. PLoS medicine. 

2017;14(6):e1002334. 

11. Stern Y. What is cognitive reserve? Theory and research application of the reserve concept. Journal of the international 

neuropsychological society. 2002;8(3):448-60. 

12. Andel R, Crowe M, Pedersen NL, Mortimer J, Crimmins E, Johansson B, et al. Complexity of work and risk of Alzheimer's 

disease: a population-based study of Swedish twins. The Journals of Gerontology Series B: Psychological Sciences and 

Social Sciences. 2005;60(5):P251-P8. 

13. Dekhtyar S, Wang H-X, Scott K, Goodman A, Koupil I, Herlitz A. A life-course study of cognitive reserve in dementia—from 

childhood to old age. The American Journal of Geriatric Psychiatry. 2015;23(9):885-96. 

14. Kröger E, Andel R, Lindsay J, Benounissa Z, Verreault R, Laurin D. Is complexity of work associated with risk of dementia? 

The Canadian Study of Health and Aging. American journal of epidemiology. 2008;167(7):820-30. 

15. Hasselgren C, Ekbrand H, FÄSsberg MM, Zettergren A, Zetterberg H, Blennow KAJ, et al. APOE ε4 and the long arm of 

social inequity: estimated effects of socio-economic status and sex on the timing of dementia onset. Ageing and Society. 

2019;39(9):1951-75. 

16. Van Loenhoud A, De Boer C, Wols K, Pijnenburg Y, Lemstra A, Bouwman F, et al. High occurrence of transportation and 

logistics occupations among vascular dementia patients: an observational study. Alzheimer's Research & Therapy. 

2019;11:1-11. 

 


