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Abstract

Ageing population is a demographic shift that requires adaptations in social and economic
sphere. In this respect, many of the older adults is expected to extend their working life.
Considering projected increase in the number of older age adults and their raising presence in
the labor force as well as higher prevalence of many health conditions among older
population, there is an urgent need for more research on working conditions and health
among older populations. This article responds to this need and constitutes a first attempt to
uncover the relationship between working hours and the probability of developing
Alzheimer’s disease (AD) among older adults in the US. Using Health and Retirement Study
(HRS), a nationally representative longitudinal panel dataset for the US, we applied Cox
regression method and probit. We found that for male older workers an increase in working
hours decreases the probability of developing AD or onset of Alzheimer’s dementia thereof.
In this respect, working long hours might play a protective role against AD. This might be
because of engagement in some sort of intellectual activity through employment and
socialization.

JEL classification numbers: J01, J14, 112
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1 Introduction

Ageing population is a demographic shift and has been product of changing political,
economic and social conditions and scientific advances. Experiences and knowledge of older
contribute to society and economic life, be it through paid or unpaid work [1]. On the other
hand, present and potential future pressures on healthcare and social security systems, require
many adaptations. In fact, the world will witness many adaptations, some of which will be
related to economic life. Many of the older adults will extend their working life for either
institutional changes or personal motivations, or both [2]. In any case, age diversity has
already increased and successful ageing at work has been a prominent research topic [3].
Accordingly, understanding effects of various working conditions on older worker’s health is
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both central to successfully ageing workforce and quality of life of seniors. In this respect,
relationship between working hours and Alzheimer’s disease (AD) is an undertaking in this
direction.

Alzheimer’s disease is a pressing public health concern [4] in a world where the number of
people with AD is increasing rapidly. By 2050, the number of people with Alzheimer’s is
expected to quadruple and exceed 100 million [5]. Being a degenerative brain disease [6],
Alzheimer’s is the leading cause of dementia [7], which generally surfaces at older ages. The
disease, which begins long before the appearance of clinical symptoms, demonstrates slow
and gradual progress [8]. In addition, it creates an enormous burden on society beyond
medical costs [9], taking into account years of life lost due to premature mortality and years
lived with disability [10] as well as paid and unpaid caregiving provided [11]. There are
several different identified factors associated with the risk of developing of AD; for instance,
genetic [12] and environmental and lifestyle factors [13-15], such as occupation type or
education. [16-20].

This article investigates the effect of one environmental factor, namely, working hours, on the
development of AD. Working long hours may affect the probability of having AD for several
reasons. First, work conditions affect the probability of having AD. According to the
cognitive reserve hypothesis, high occupational attainment may lower the probability of
having AD [21]. Main argument behind the reserve hypothesis, is that higher cognitive
reserve, involving alternate neural connections as well as higher efficiency in brain [22],
postpones the onset of Alzhemeir’s dementia [23]. Moreover, job stress may affect the
probability of having AD because there is a positive relationship between job stress and
dementia risk [24].

On the other hand, various health effects of working hours have been investigated in
literature. Some of the investigated health related conditions include coronary heart diseases
[25], occupational injuries [26], type 2 diabetes [27], sleep disorders [28], depression [29]
and obesity[30]. However, as far as we know, no previous studies explored AD in the context
of working hours.

In this paper, we fill this gap and analyze the relationship between working hours and the
probability of having AD among older workers. Using Health and Retirement Study’s (HRS)
panel data, we applied the Cox regression method and probit. We found that an increase in
working hours decreased the probability of having AD for just men.

2 Methods and Data

2.1 Data

This study relies on Health and Retirement Study (HRS) conducted by University of
Michigan and supported by National Institute on Aging as well as Social Security
Administration in the US. HRS includes data of approximately 20,000 Americans, who are
50 years and older. This longitudinal panel dataset is a nationally representative dataset for
older population in the US. The multidisciplinary dataset for which information collected
biennially since 1992 contain information on socio-economic status, detailed work histories,
retirement, health as well as family structure. The article uses RAND user-friendly version of
HRS and is based on three waves of the study from 2010 to 2014, as AD variable only exists
for these waves.
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2.2 Outcomes and analytical approach

The study makes use of two statistical approaches, namely survival analysis and probit.
Survival analysis is especially convenient for this study, as it is suitable to explain the factors
that contribute to AD. In the Cox proportional hazards regression model, the hazard ratio for
the j™ subject in the data is

h(t[X1j, X2}, ..Xkj) = ho (t) exp (By Xyj + Bz Xoj ...+ Br Xkj) 1)

As the Cox model does not make untenable distributional assumptions about the hazard ratio,
it is appropriate for the analysis undertaken. Furthermore, a positive Cox regression
coefficient for an independent variable expresses a higher hazard.

In the survival analysis, the dependent variable is the risk that a subject is diagnosed as a
probable AD or possible AD patient. Main independent variable in the analysis is the number
of working hours during the period between 2010 and 2014. The covariates include age,
smoking history, alcohol use, education level, a dummy for white subjects, a dummy for
obesity (body mass index higher than 30), self-reported health (1 = excellent and 5 = poor),
and the personal history for eight diseases (high blood pressure, diabetes, cancer, lung
disease, heart disease, stroke, psychiatric problems, and arthritis).

The regression form for the probit is
Dap = o+ WH+y A +e. 2

Dap IS a binary variable. If the subject is diagnosed with AD the binary variable takes the
value of 1. WH is a continuous variable for working hours. A are the above-mentioned
covariates.

3 Results
Tablel: The Summary Statistics

MEN

Mean S.D. Min Max
Workhours 38.61 15.53 0 168
Age 61.49 7.76 50 100
Self-reported Health* 2.54 0.96 1 5
Number of Disease? 1.47 1.27 0 7
White 0.72 0.45 0 1
Years of Education 13.45 3.14 0 17
Alcohol Consumption® 0.72 0.45 0 1
Smoking History* 0.15 0.36 0 1
Obese Dummy® 0.35 0.48 0 1
N 9,861
WOMEN

Mean S.D. Min Max
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Workhours

Age

Self-reported Health*
Number of Disease®

White

Years of Education
Alcohol Consumption®
Smoking History*

Obese Dummy®

N

34.00
60.48

2.56

1.58
0.67
13.36

0.61
0.14
0.41
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14.76
6.91

0.97

1.28
0.47
2.87

0.49
0.34
0.49

10,595

0

O O O O O o =

168
93

! 1 means excellent and 5 means poor
% How many out of eight diseases the individual has? (High blood pressure, diabetes,

cancer, lung disease, heart disease, stroke, psychiatric problems, and arthritis)

* Have you ever smoked cigarettes? 1 means ves.
* It equals to 1, if the individual's BMI>30.

The sample is divided by gender because women and men have different probabilities of
having AD [31]. Summary statistics for the data sets in the Cox model are displayed in Table
1. The average number of working hours is 38.6 and 34 hours for men and women,
respectively. This figure is largely in line with 2014 OECD statistics, which put forth that an
average American worker worked 34.35 hours per week (1,786 hours/52 weeks). In addition,
72 percent of the men were white and 67 percent of the women were white. Moreover, men’s
average age was slightly higher than that of women. There are some extreme numbers in the

sample, like 168 working hours. Deleting these extreme values does not change the results.
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Table 2 shows the results for men and women separately. For men, the coefficient of the Cox
model on the number of working hours indicates that for 1-hour increase in working hours,
the hazard ratio for AD decreases by a factor of 0.91. If all workers who are older than 49
years are included in the Cox proportional regression analysis, working one more hour per
week at a job produces a 9% (95% confidence interval: [5%, 13%]) lower hazard ratio for
AD. For women, the coefficient of the Cox model is not statistically significant at the usual
levels.

Furthermore, the probit model reveals similar results. For men, the coefficient of the probit
model on the number of working hours is equal to -0.16 [S.E.:0.07]. This suggests that
working more hours reduces the probability of having AD. Again, the coefficient of the
probit model is not statistically significant at the usual levels for female workers.

4 Discussion

According to US Bureau of Labor Statistics, the number of workers aged 65 years or older
increased by 101% between 1977 and 2007, while total employment-age population (aged 16
years or older) increased by only 59%, demonstrating the increasing weight of older age
workers. Taking into account projected increase in the number of older age adults and their
rising presence in the labor force as well as higher prevalence of dementia among older
population, there is an urgent need for more research on working conditions and dementia
among older populations.

This article responds to this need and constitutes a first attempt to uncover the relationship
between working hours and the probability of developing Alzheimer’s dementia among older
adults in the US. We found that long working hours are associated with a lower probability of
having AD among older male workers. This result, in a way, renders support for the findings
of Lupton, Stahl [23] and Grotz, Letenneur [32], which found association between late
retirement age and delayed onset of AD.

Even though it is not straight forward from the results that working long hours is protective of
onset of Alzheimer’s dementia, it might well be that engagement in some sort of intellectual
activity through employment or socialization delays disease’s prevalence. Indeed, cognitively
complex environments mitigate risks concerning AD [22]. Furthermore, as Adam, Bonsang
[33] put it, occupational activity is positively associated with cognitive reserve. Accordingly,
more studies from different countries are needed to check if our results hold for different
contexts. Furthermore, mechanisms behind long working hours and lower risk of AD should
be investigated.

References

[1] Lancet, T., Ageing well: a global priority. The Lancet, 2012. 379(9823): p. 1274.

[2] Nilsson, K., Conceptualisation of ageing in relation to factors of importance for
extending working life — a review. Scandinavian Journal of Public Health, 2016. 44(5):
p. 490-505.

[3] Zacher, H. and C.W. Rudolph, Successful Aging at Work and Beyond: A Review and
Critical Perspective, in Age Diversity in the Workplace. 2017. p. 35-64.

[4] Borenstein, A. and J. Mortimer, Alzheimer's disease: life course perspectives on risk
reduction. 2016: Academic Press.



Working Hours and Alzheimer’s Disease 51

[5] Brookmeyer, R., et al., Forecasting the global burden of Alzheimer’s disease.
Alzheimer's & Dementia, 2007. 3(3): p. 186-191.

[6] Meyer, J.C., P. Harirari, and N. Schellack, Overview of Alzheimer's disease and its
management. Sa Pharmaceutical Journal Incorporating Pharmacy Management, 2016.
83(9): p. 48-56.

[7] Reitz, C. and R. Mayeux, Alzheimer disease: epidemiology, diagnostic criteria, risk
factors and biomarkers. Biochemical pharmacology, 2014. 88(4): p. 640-651.

[8] Jack, C.R., et al., Introduction to the recommendations from the National Institute on
Aging-Alzheimer's Association workgroups on diagnostic guidelines for Alzheimer's
disease. Alzheimer's & dementia: the journal of the Alzheimer's Association, 2011. 7(3):
p. 257-262.

[9] Hunter, C.A., et al., Medical costs of Alzheimer's disease misdiagnosis among US
Medicare beneficiaries. Alzheimers & Dementia, 2015. 11(8): p. 887-895.

[10] Collaborators, U.S.B.0.D., The state of us health, 1990-2010: Burden of diseases,
injuries, and risk factors. JAMA, 2013. 310(6): p. 591-606.

[11] Friedman, E.M., et al., US prevalence and predictors of informal caregiving for
dementia. Health Affairs, 2015. 34(10): p. 1637-1641.

[12] Omoumi, A., et al., Evaluation of late-onset Alzheimer disease genetic susceptibility
risks in a Canadian population. Neurobiology of Aging, 2014. 35(4).

[13] Barnes, D.E. and K. Yaffe, The projected effect of risk factor reduction on Alzheimer's
disease prevalence. The Lancet Neurology, 2011. 10(9): p. 819-828.

[14] Fratiglioni, L., B. Winblad, and E. von Strauss, Prevention of Alzheimer's disease and
dementia. Major findings from the Kungsholmen Project. Physiology & Behavior, 2007.
92(1): p. 98-104.

[15] Norton, S., et al., Potential for primary prevention of Alzheimer's disease: an analysis of
population-based data. The Lancet Neurology, 2014. 13(8): p. 788-794.

[16] Qiu, C.X., et al., Lifetime principal occupation and risk of Alzheimer's disease in the
Kungsholmen Project. American Journal of Industrial Medicine, 2003. 43(2): p. 204-
211.

[17] Yuan, J., et al., Incidence of dementia and subtypes: A cohort study in four regions in
China. Alzheimers & Dementia, 2016. 12(3): p. 262-271.

[18] Potter, G.G., et al., Job demands and dementia risk among male twin pairs. Alzheimers
& Dementia, 2007. 3(3): p. 192-199.

[19] van Oijen, M., et al., Subjective memory complaints, education, and risk of Alzheimer's
disease. Alzheimers & Dementia, 2007. 3(2): p. 92-97.

[20] Meng, X. and C. D’Arcy, Education and dementia in the context of the cognitive reserve
hypothesis: a systematic review with meta-analyses and qualitative analyses. PloS one,
2012. 7(6): p. e38268.

[21] Tucker, A.M. and Y. Stern, Cognitive Reserve in Aging. Current Alzheimer Research,
2011. 8(4): p. 354-360.

[22] Bartolotti, N. and O. Lazarov, Lifestyle and Alzheimer’s Disease: The Role of
Environmental Factors in Disease Development, in Genes, Environment and Alzheimer's
Disease. 2016, Elsevier. p. 197-237.

[23] Lupton, M.K., et al., Education, occupation and retirement age effects on the age of
onset of Alzheimer's disease. International Journal of Geriatric Psychiatry, 2010. 25(1):
p. 30-36.

[24] Wang, H.X., et al., Psychosocial stress at work is associated with increased dementia
risk in late life. Alzheimers & Dementia, 2012. 8(2): p. 114-120.

[25] Virtanen, M., et al., Long working hours and coronary heart disease: a systematic review
and meta-analysis. American journal of epidemiology, 2012. 176(7): p. 586-596.



52 Murat Anil Mercan and Hande Barlin

[26] Dembe, A.E., et al., The impact of overtime and long work hours on occupational
injuries and illnesses: new evidence from the United States. Occupational and
Environmental Medicine, 2005. 62(9): p. 588-597.

[27] Kivimaki, M., et al., Long working hours, socioeconomic status, and the risk of incident
type 2 diabetes: a meta-analysis of published and unpublished data from 222 120
individuals. The lancet Diabetes & endocrinology, 2015. 3(1): p. 27-34.

[28] Virtanen, M., et al., Long working hours and sleep disturbances: the Whitehall 1l
prospective cohort study. Sleep, 2009. 32(6): p. 737-745.

[29] Kleppa, E., B. Sanne, and G.S. Tell, Working overtime is associated with anxiety and
depression: the Hordaland Health Study. Journal of occupational and environmental
medicine, 2008. 50(6): p. 658-666.

[30] Mercan, M.A., A Research Note on the Relationship Between Long Working Hours and
Weight Gain for Older Workers in the United States. Research on Aging, 2014. 36(5): p.
557-567.

[31] Mielke, M.M., P. Vemuri, and W.A. Rocca, Clinical epidemiology of Alzheimer's
disease: assessing sex and gender differences. Clin Epidemiol, 2014. 6: p. 37-48.

[32] Grotz, C., et al., Retirement Age and the Age of Onset of Alzheimer’s Disease: Results
from the ICTUS Study. PLOS ONE, 2015. 10(2): p. e0115056.

[33] Adam, S., et al., Occupational activity and cognitive reserve: implications in terms of
prevention of cognitive aging and Alzheimer’s disease. Clinical interventions in aging,
2013. 8: p. 377.



