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Abstract

Individuals with more complex jobs experience better cognitive function in old age and a lower 

risk of dementia, yet complexity has multiple dimensions. Drawing on the Social Networks in 

Alzheimer Disease (SNAD) study, we examine the association between occupational complexity 

and cognition in a sample of older adults (N=355). A standard deviation (SD) increase in complex 

work with people is associated with a 9–12 percent reduction in the probability of mild cognitive 

impairment or dementia, a .14–.19 SD increase in episodic memory, and a .18–.25 SD increase in 

brain reserve, defined as the gap (residual) between global cognitive function and MRI indicators 

of brain atrophy. In contrast, complexity with data or things is rarely associated with cognitive 

outcomes. We discuss the clinical and methodological implications of these findings, including 

the need to complement data-centered activities (e.g., Sudoku puzzles) with person-centered 

interventions that increase social complexity.
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1. NARRATIVE

Researchers are increasingly interested in identifying social and behavioral factors that 

slow the rate of aging-related cognitive decline and dementia, allowing older adults to 

maintain higher quality of life and preserve functional independence at advanced ages. 

In recent years, occupational complexity has received attention, both in its own right and 

as a mechanism of educational differences in cognitive outcomes (e.g., [1]). Because we 

spend the majority of our waking lives at work, occupations carry an outsized influence on 

cognitive processes across the life course, affecting trajectories of cognitive decline even 

well after retirement [2]. In general, studies find that the more complex one’s job, the 

greater the opportunity for cognitive stimulation and the better one’s cognitive resilience in 

late life. Occupational complexity is theorized to build cognitive reserve by increasing the 

volume and functional connectivity of the brain in ways that reduce the cognitive impact of 

Alzheimer’s disease (AD) neuropathology [3,4].

Social scientists first developed the concept of occupational complexity in the 1970s to 

explain inequalities in psychosocial outcomes such as job satisfaction [5], self-esteem [6], 

intellectual flexibility and self-direction [7], and feelings of powerlessness [8], yet more 

recent research has examined its role in cognition. Because the activities performed in 

any given occupation are fairly standard, they provide a convenient measure of the nature 

and magnitude of exposure to cognitive enrichment over the life course. Occupational 

complexity is a tripartite concept, defined as the level of challenge an employee faces when 

working with people, with data, and with things [9,10]. Jobs with high complexity in these 

areas might include a social worker, a data analyst, and a watch repairman, respectively [11]. 

Importantly, there are often tradeoffs between these forms of complexity: a social worker 

is not likely to engage in much stimulating activity when it comes to working with things, 

while a watch repairman is not likely to engage in much complex interaction with customers 

or coworkers. Yet both social workers and watch repairmen (as well as data analysts) have 

jobs with high complexity in at least one domain. Thus, examining how these forms of 

complexity and other work-related cognitive exposures are related to different domains of 

cognition and clinical cognitive outcomes can help determine which enrichment activities 

drive the association between occupation and cognitive resilience, and may even explain 

socioeconomic disparities in cognition among older adults.

In the present study, we examine the three types of occupational complexity and 

their relationship with global cognitive function (MoCA), six functionally specific 
domains, clinical diagnosis (MCI or dementia), and a neuroimaging measure of brain 
reserve. To our knowledge, this is the first study to examine the association between 

multiple forms of occupational complexity and a broad range of cognitive outcomes, 

including neuropsychological tests, clinician-assessed ADRD, and measures derived from 

neuroimaging biomarkers. We hypothesize, and indeed find, that complexity in working with 
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people has the strongest association with later-life cognition and brain reserve due to the 

unique effects of social enrichment on the brain. In what follows, we discuss the unique 

properties of social complexity in occupations and beyond, highlighting its mechanistic role 

in cognitive reserve and dementia resilience.

Social complexity and the human brain.

Why might working with people matter more than other forms of occupational complexity? 

To begin to answer this question, we introduce “complexity in working with people” by 

a more familiar name: social complexity. Neuroscientists have long posited a connection 

between social and neural structures; indeed, from an evolutionary perspective, social 

complexity has been the driving force of selective advances in the human brain. Seeking 

to explain the large brain size of humans relative to other primates, the “social brain 

hypothesis” argued that the growing size of human social networks necessitated a change 

in brain structure and function [12,13]. While the increased size of social groups, and the 

concomitant need for brain structures capable of language processing, may not be the only 

contributor to the growth of the prefrontal cortex and the general increase in human brain 

size, this social process was likely a key contributor. In addition to the size of our networks, 

humans are nearly unique in the degree to which we have developed social skills that enable 

us to effectively communicate, empathize, and show altruism [14]. Strong selective pressures 

to develop the social brain and social cognitive skills have produced an organ with precisely 

the structural and functional requisites to achieve these aims.

Yet these advantages are not automatically conferred: they are conditional, to a degree 

not found in other organisms, on opportunities for “socially mediated learning” [15]. The 

parsimony of the human genome—containing far fewer genes than scientists originally 

predicted—means that our brains are uniquely sensitive to, and dependent upon, epigenetic 

changes induced by environmental stimuli [15]. Just as social complexity necessitated 

the development of the brain at an evolutionary time scale, so too does individual brain 

development occur in part as a response to social processes [16] At least since Hebb (1947) 

[17], scientists have noted the effect of environmental enrichment on brain structure and 

function [e.g., 20]. Unfortunately, the literature rarely distinguishes between enrichment 

in general (e.g., increased cage size, objects to play with, opportunities for exercise) and 

social enrichment (e.g., playmates). Environmental enrichment is defined as “a combination 

of complex inanimate and social stimulation” [18] (cited in [19, p. 233]), and some have 

argued that the interaction of inanimate and social factors matters most [19]. However, the 

more recent studies we cite distinguish between inanimate and social factors, finding distinct 

benefits of each.

In rodents, non-human primates, and humans, environmental enrichment and social 

complexity are associated with greater neural development and resilience, including 

increased dendritic branching and decreased apoptosis, respectively (see Ref. [19] for 

a review). The benefits of social enrichment in rodents include improved hippocampal 

function, social memory, and adult neurogenesis (Refs. 21–24, but see Refs. 18, 25). In 

primates, benefits include increased dendritic branching and synaptic protein levels in the 

prefrontal cortex and hippocampus [26] and a larger corpus callosum [27].
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In humans, participation in a variety of social activities has been linked to improved 

cognitive and brain function via “neural resource enrichment” [28]. As Immordino-Yang 

and colleagues (2019) argue, “Research is revealing that the brain’s malleability … is 

triggered and organized largely via socially enabled, emotionally driven opportunities for 

cognitive development,” suggesting a need for “high-quality social interaction” [15, p. 186]. 

These processes begin early in life but continue well past the critical period of childhood 

[29, 30]. For example, adult socioeconomic status—a key interest here given our focus 

on occupations—is associated with brain function and anatomy even after conditioning 

on childhood SES, due in part to unequal opportunities for enrichment [15, 30–35]. As 

individuals grow older and their social networks contract, “interindividual differences in 

social interaction tendencies,” determined in part by demographics such as occupation, can 

have a profound influence on brain structure at midlife and beyond [30, p. 2].

These findings suggest that a complex social environment offers unique cognitive benefits. 

As we have suggested, such benefits may be especially outsized among humans, given that 

the prefrontal cortex (responsible for executive function and other key domains of cognition) 

developed in response to social-evolutionary pressures. Neuroimaging research suggests that 

social support and social network size are associated with differences in brain volume and 

functional brain activity [36–40], contributing to the social brain hypothesis that the large 

neocortex developed to support social environments that are cognitively taxing.

Social network complexity and social connectedness play an important role in cognitive 

function and building cognitive reserve in aging brains [29, 30, 41–45]. Several studies 

have confirmed this finding using proxy measures to capture different facets of social 

connectedness [42, 46–48]. Fewer studies have employed structural network measures 

[49, 50], yet the implications of these studies are significant. As shown by Perry and 

colleagues, older individuals with larger, more diverse, and less densely connected networks 

may experience greater social enrichment, leading to better global cognitive function even 

in the face of brain atrophy [45, 51]. Given that up to a third of individuals who meet 

the neuropathological criteria for ADRD do not show signs of cognitive impairment [52–

54], the role of socially driven compensatory mechanisms (i.e., cognitive reserve) deserves 

further attention. Occupational complexity offers a powerful mechanism for exploration.

Occupational complexity and cognitive outcomes.

Because occupational complexity is generally treated as a measure of cognitive reserve, it 

is often included in statistical models as a mediator or moderator rather than an explanatory 

measure. For example, Fujishiro and colleagues [1] have shown that up to a fifth (22 

percent) of the relationship between educational attainment and cognition is explained by 

differences in occupational complexity, with indirect effects varying by race and gender. 

While other studies have examined the direct effect of occupational complexity on cognitive 

outcomes, it remains unclear which kinds of enrichment drive cognitive resilience. As we 

will show, not all complexity is equal in its effects, and the differences have significant 

implications for intervention.

Results from a population-based twin study showed that higher complexity of work with 

people in a participant’s main occupation was associated with a lower risk of Alzheimer’s 
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disease and all types of dementia, while complexity of work with data was associated with a 

lower risk of AD only [55]. Similarly, work with people and data were associated with better 

cognition as measured by the Mini-Mental State Examination [56]. In a follow-up to the first 

study [Ref. 55], researchers found that dementia and AD risk were predicted by occupational 

complexity, specifically higher complexity of work with people and data, though adjusting 

for education rendered these findings nonsignificant [57]. Curiously, another study found no 

effects of occupational complexity for participants who held their primary occupation for 

23 years or less; for those who held it for more than 23 years, there was a protective effect 

against ADRD for those who worked with people and things, but a risk-inducing effect for 

those who worked with data [58].

These studies show an inconsistent pattern—sometimes finding a protective effect for 

working with data, sometimes finding an exacerbating effect; sometimes finding a protective 

effect for working with things, but often finding no effect (see Ref. 59 for a recent review). 

Importantly, in nearly every study reviewed, occupational complexity in working with 

people has a significant, protective effect—though the coefficients are reduced, sometimes 

to nonsignificance, when controlling for education and other predictors of occupational 

complexity. Only two studies found no significant relationship between complexity with 

people and cognitive outcomes in any model: a 2013 study from Brazil [60] and a 

2015 study from Sweden [61]. While these results are not necessarily artefactual, it is 

worth noting that these studies (a) both draw on populations for which the Dictionary 

of Occupational Titles was not designed (that is, outside the U.S.), and (b) both collapse 

“working with people” into a few categories instead of the original eight.

A handful of studies have examined how occupational complexity relates to specific 

dimensions of cognition. These studies are similar to those above, finding consistent 

advantages for working with people (e.g., verbal, spatial, memory, processing speed, 

and task-switching), fewer benefits for working with data (processing speed, evaluating 

new information), and no significant advantages for working with things [11, 66, 67]. 

Finally, a parallel of research, not the main focus of our study, has tested the association 

between complexity and the rate of cognitive decline. Some studies have found that greater 

complexity of work with people predicts a faster rate of decline upon retirement [11, 62] 

some have found a slower rate [63], and some have found no significant association [64]. 

See Ref [65] for a recent review.

In the present study, we leverage variation in occupational complexity with people, data, 

and things to determine whether social enrichment deserves a privileged position in our 

understanding of cognitive resilience. Advancing prior research, we test a broad range 

of cognitive outcomes, including a measure of global cognitive function, the Montreal 

Cognitive Assessment, as well as six functionally specific cognitive domains drawn from the 

NACC Uniform Data Set (UDS): attention, processing speed, executive function, episodic 

memory, language, and visuospatial skills [68]. (We ultimately dropped attention from our 

analyses because it was not significantly associated with occupational complexity in any 

model.) We also include a diagnostic outcome indicating the presence of mild cognitive 

impairment (MCI) or dementia. Finally, we are the first known research team to examine 

the association between occupational complexity and a measure of brain reserve [69] derived 
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from the residual of the association between structural neuroimaging biomarkers and global 

cognitive function [70].

We employ data from a unique source, the Social Networks in Alzheimer Disease (SNAD) 

study, a collaboration with the Indiana Alzheimer’s Disease Research Center (IADRC). The 

majority of study participants are retired (mean age: 70.8) and are no longer working in their 

longest-held job. Using structural equation modeling to utilize all available data, we fit a 

series of linear models that include each measure of occupational complexity—one at a time, 

then simultaneously in a final model. Covariates include age, gender, and race. In subsequent 

analyses, we also adjust for educational attainment, addressing concerns that these findings 

might be driven by cognitive stimuli that precede respondents’ occupation.

Our results are striking: complexity in working with people is linked to significantly better 

global cognitive function, better performance on five cognitive domains (speed, executive 

function, episodic memory, language, and visuospatial skills), greater brain reserve, and 

a lower risk of being diagnosed with MCI or dementia at baseline (that is, during the 

first IADRC clinical evaluation). When we include complexity measures in the same 

model, all of these associations remain significant, and effect sizes remain remarkably 

consistent. Adjusting for educational attainment does reduce the effect sizes somewhat, but 

the associations with episodic memory, MCI/dementia, and brain reserve remain significant 

in all models. On average, a standard deviation increase in complexity with people is 

associated with a .14–.19 SD increase in episodic memory, a 9–12 percent reduction in 

the probability of MCI or dementia, and a .18–.25 SD increase in brain reserve. Even 

after adjusting for parental education, a key confounder not often included in these studies, 

coefficients remain within those ranges.

In contrast, we find little evidence that working with data or things protects cognition: 

working with data is sometimes associated with MoCA score, but only before adjusting for 

education, while working with things is associated with visuospatial skills, but only after 

adjusting for data and people.

That complexity with people is associated not only with memory, but also with the risk of 

mild cognitive impairment or dementia—even after adjusting for educational attainment—is 

striking. What is perhaps more striking is that complexity with people is associated with 

greater brain reserve, the gap between brain atrophy (e.g., smaller hippocampal volume) 

and poor cognitive function, indicating that exposure to cognitive enrichment through social 

interaction may increase cognitive resilience to neuropathology. Though much research 

has posited occupational complexity as a mechanism of reserve, even using it as a proxy 

measure for this construct, our study may be the first to show its association with both 
cognitive function and a direct neuroimaging measure of brain reserve.

As we stated at the outset, the relationship between occupational complexity and cognition 

is not just a matter of intellectual curiosity. As rates of Alzheimer’s disease and related 

dementias continue to grow in the United States and abroad, there is a pressing need 

to develop effective research-driven interventions [71]. Yet existing interventions, whether 
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pharmaceutical or psychosocial, have largely failed to make significant improvements in the 

prognosis or course of cognitive decline [72].

Our research suggests that academics, health practitioners, and even journalists who write 

about cognition for a lay audience may wish to place less emphasis on popular exercises 

such as Sudoku and Sudoku puzzles [73–75] and more emphasis on interventions that 

offer social enrichment. Not only are the dominant interventions data-driven rather than 

people-driven, they also encourage older adults to spend more time by themselves. This 

is problematic given that older adults are already at high risk for social isolation, and this 

condition has adverse consequences not only for cognition, but also for mental and physical 

health [76]. Previous research suggests that older adults with broader, more diverse social 

networks may have more opportunities for complex social interactions that are protective 

of cognitive health, and it is precisely these opportunities that we should be encouraging 

to maximize cognitive resilience [45, 76]. Humans are fundamentally social animals with 

brains that have adapted to expect and depend on social complexity. In the absence of such 

complexity, our cognitive capacity is likely to suffer.

2. CONSOLIDATED RESULTS AND STUDY DESIGN

The analyses presented here draw on the Social Networks in Alzheimer Disease (SNAD) 

study, a unique collaboration with the Indiana Alzheimer’s Disease Research Center 

(IADRC). The study is designed to assess the social characteristics of an aging population 

and their relationship to cognitive function and decline. We used the first wave of interviews 

(N=383) for each respondent, dropping outliers to retain an analytic sample of N=355. Of 

these respondents, 38 percent were diagnosed with mild cognitive impairment or dementia, 

while the rest were cognitively normal. This statistic excludes the 23 respondents for whom 

IADRC diagnoses were unavailable.

To code occupational complexity, we used the job held longest by each respondent. We 

then matched each occupation with complexity scores developed by Roos and Treiman 

(1980) [77] based on the Dictionary of Occupational Titles (DOT) [78]. The DOT draws 

on occupations listed in the 1970 U.S. Census. Our matches were facilitated by an O*NET 

Crosswalk available at https://www.onetonline.org/crosswalk/DOT/. (For details, see Refs 

10,55.)

Global cognitive function was measured via the Montreal Cognitive Assessment (MoCA). 

Mild cognitive impairment and dementia were diagnosed by a consensus of IADRC 

clinicians and study personnel. Brain reserve was computed using the residualization method 

described in Peng et al. 2022 [70]; see details below. All other cognitive outcomes were 

derived from the NACC Uniform Data Set (UDS) Neuropsychological Battery. We consulted 

with the IADRC on the cognitive tests used to operationalize cognitive domains (attention, 

processing speed, executive function, episodic memory, language, and visuospatial skills); 

see Table 1 for details.

We also controlled for gender, age, race (white vs. nonwhite) and, in some models, 

educational attainment (high school degree or less, some college or associate’s degree, 
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college graduate, or post-college). We used full-information maximum likelihood (FIML) to 

fit a series of linear models examining the relationship between occupational complexity and 

cognition, conditional on covariates. Our first set of models includes each occupational 

complexity measure separately, and then adds educational attainment as a potential 

confounder. Our second set of models includes the occupational complexity measures 

simultaneously, again adding educational attainment. Supplementary models adjust for 

parental education. Our results offer strong evidence that complexity in working with people 

is associated with better global and domain-specific cognitive function as well as a lower 

risk of mild cognitive impairment or dementia and greater brain reserve. In contrast, we find 

little evidence that complexity in working with data or things has a protective effect. These 

findings highlight the unique cognitive health benefits of social enrichment during one’s 

working years, extending long after retirement.

3. DETAILED METHODS AND RESULTS

3.1 Measures:

We operationalized occupational complexity by matching each respondent’s longest-held job 

to the 9-digit code listed in the Dictionary of Occupational Titles (DOT) [78]. The DOT 

draws on occupations listed in the 1970 U.S. Census; each digit in the nine-digit code 

corresponds to an aspect of that occupation, as rated by professional observers. Three key 

“worker functions” are indicated by the fourth, fifth, and sixth digit: namely, complexity in 

working with data (range: 0–6), with people (0–8), and with things (0–7). We reverse-coded 

these items so that higher scores reflect greater occupational complexity in each domain. 

We then standardized the items to more easily compare effect sizes. DOT codes are publicly 

available via the O*NET Crosswalk: https://www.onetonline.org/crosswalk/DOT/. For more 

details on the complexity scores, see Refs 10,55.

We operationalized cognition via nine measures: global cognitive function (MoCA score), 

a binary indicator of cognitively normal vs. MCI/dementia (the latter are combined to 

maximize statistical power), and six subdomains of cognitive function: attention, processing 

speed, executive function, episodic memory, language, and visuospatial skills. We dropped 

attention given its nonsignificance in all models. For those subdomains that comprise 

multiple items, each item was standardized before the group mean (average z-score) was 

computed. For ease of comparison, the MoCA score was also standardized. Items were 

coded so that higher scores indicate better cognitive function. See Table 1 for a complete list 

of cognitive outcomes and how they are measured.

Finally, we included a measure of brain reserve derived from Peng et al. (2022) [70]. We 

regressed MoCA score on eight MRI measures: intracranial volume, total hippocampal 

volume, total amygdala volume, white matter hyperintensities volume (logged), and 

thickness of the frontal, parietal, temporal, and occipital lobe. Brain reserve is simply 

the standardized residual derived from this OLS regression. All scans were performed 

on a research dedicated Siemens Prisma 3T scanner using the ADNI protocol (http://

adni.loni.usc.edu) by the Indiana ADRC Neuroimaging Core. Structural scan data analyzed 

here included T1-weighted MPRAGE scans that were postprocessed using FreeSurfer, 

version 6.0.
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Covariates included gender (0 = male, 1 = female), age during the first SNAD interview, 

race (white vs. nonwhite due to small cell sizes; all but four nonwhite respondents are 

Black) and, in some models, educational attainment (high school or less, some college 

or associate’s degree, college, and post-college). In supplementary models, we included 

parents’ educational attainment, operationalized as the respondent’s most educated parent.

3.2 Analysis

Our analytic approach was as follows: we fit a series of linear models to examine the 

association between occupational complexity and cognitive function, adjusting for gender, 

age, race and, in some models, educational attainment. We excluded outliers, defined 

as respondents with at least two cognitive outcomes that fall ±2 SD outside the mean 

(N=28). Because brain scans at the IADRC are conducted biennially, only a subsample 

of respondents (148) had neuroimaging data from which we could calculate brain reserve. 

This challenge, along with high rates of missingness on some measures, necessitated careful 

consideration of our modeling strategy. To avoid losing cases due to missingness, we used 

full information maximum likelihood (FIML), a technique that recovers parameter estimates 

by using all available data [79, 80]. In practice, this means that linear models were estimated 

through maximum likelihood rather than through ordinary least squares (OLS) regression, 

and the one binary outcome in this study (cognitively normal vs. MCI/dementia) is assessed 

with a linear probability model (LPM) since FIML does not allow logistic regression. 

Sensitivity analyses using listwise deletion instead of FIML and using logistic regression 

instead of a linear probability model for MCI/dementia showed that the overall pattern of 

findings is very similar, and in most cases the FIML approach produces more conservative 

estimates (available upon request). Our estimates, along with robust standard errors, were 

computed via structural equation modeling in Stata 17.

We began by examining the effects of each occupational complexity measure (people, 

data, and things) on each cognitive outcome, net of covariates, before adding educational 

attainment as a potential confounder (Table 2). We then repeated these analyses with 

all three measures of occupational complexity entered simultaneously (Table 3). In 

supplementary analyses, we added parental education as another confounder, though high 

rates of missingness on this item demand caution in interpretation (Tables S1–S2 in the 

appendix).

3.3 Detailed Results

When the three measures of occupational complexity are entered individually, complexity 

with people is significantly associated with all cognitive outcomes, net of covariates (Table 

2, Panel A). After adjusting for educational attainment (Panel B), some of these effects 

are reduced to nonsignificance, though a one-SD increase in complexity with people is 

still associated with a .18 SD increase in brain reserve, a .15 SD increase in episodic 

memory, and a .13 SD increase in MoCA score. Notably, a one-SD increase in complexity 

predicts a 9 percent decrease in likelihood of MCI or dementia, a substantial effect size 

that does not change when we control for educational attainment. In contrast, complexity 

with data has a significant association only for MoCA score, and the coefficient is reduced 
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to nonsignificance after adjusting for educational attainment. Complexity with things is not 

significant in any Table 2 model.

When the three occupational complexity measures are entered simultaneously (Table 3, 

Panel A), the relationship between complexity with people and cognition remains significant 

for all outcomes. Importantly, the effect sizes generally remain stable, or even increase, as 

complexity with data and things are held constant (compare to Table 2, Panel A). Previously, 

a one-SD increase in complexity with people was associated with a 9 percent decreased 

risk of MCI or dementia in Table 2; now, the advantage expands to a 12 percent decreased 

risk. As before, adjusting for educational attainment reduces the effect sizes for many of 

these items (Table 3, Panel B), though significant associations persist for brain reserve 

(.22 SD), visuospatial skills (.15 SD) episodic memory (.14 SD), and MCI/dementia (11% 

decreased risk). Complexity with data has no significant effects in any Table 3 models, 

but complexity with things is significantly associated with visuospatial skills even after 

adjusting for education, suggesting that complex manual labor (like that of a watchmaker) 

might help preserve visuospatial skills later in life. For a graph of this final set of models, 

see Figure 1.

These results provide strong evidence for an association between complexity in working 

with people and a variety of cognitive outcomes. In all models, including supplementary 

analyses that control for parental education (Tables S1–S2 in the appendix), complex work 

with people is linked to greater brain reserve, improved episodic memory, and a decreased 

risk of MCI or dementia. In some models, complexity with people is also associated with 

higher scores on global cognitive function, processing speed, executive function, language, 

and visuospatial skills, though most of these effects appear to be explained by differences in 

educational attainment, which presumably predate one’s longest-held job.

In contrast, we do not find much evidence for the protective effects of working with data or 

things, although some other research reviewed earlier does. Future research should attempt 

to specify under what conditions complexity with data and things might be significantly 

associated with cognition, with special attention to the cognitive outcomes tested and the 

covariates adjusted for.

3.4 Limitations

Many of the limitations of this study are endemic to the literature on occupational 

complexity. As several researchers note (e.g., Refs 59,66), these occupational complexity 

codes are based on the Dictionary of Occupational Titles (1977) [78], which in turn draws 

on the 1970 U.S. Census. It has now been over fifty years since that Census was conducted, 

and a number of social and technological forces have reshaped employment in the United 

States and abroad. Many jobs have increased in technical complexity, while others have 

become more routine as a result of automation. Still, many of our respondents were at their 

prime working age in the 1970s, so this may be a greater concern for future research.

Second, occupational complexity is often a proxy, or stand-in, for a variety of unmeasured 

factors, including childhood IQ, educational attainment, and parental education. As Smart 

and colleagues (2014:2289) warn, “Studies not accounting for prior ability may overestimate 
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the beneficial effect of complex occupational environments on later cognition” [66]. To 

address this issue, we conducted supplementary analyses controlling for the attainment of 

the more-educated parent (see Tables S1–S2 in the supplementary materials). Although high 

rates of missingness leave us cautious in interpreting these findings, we did observe the same 

overall pattern as presented in the main results. Unfortunately, we do not have measures of 

childhood IQ or related early-life measures.

Other limitations are specific to the SNAD study. First, our sampling frame covers only 

individuals from the state of Indiana. Our data may not capture the breadth of occupations 

found throughout the United States. It is difficult to know whether this would cause any 

systematic bias in the results. Second, these data contain high rates of missingness on 

occupation (impacting occupational complexity), and only a subset of participants have 

received MRI scans (impacting brain reserve). However, sensitivity analyses (not shown 

here) indicate that the overall pattern of findings is consistent even when individuals missing 

occupation or neuroimaging measures are dropped. Finally, the individuals in this study do 

not represent the nation as a whole: they are better-educated than most Americans (about 

two-thirds have at least 16 years of education), and only 20 percent are nonwhite (while 

African Americans are well-represented, Latinos, Asian Americans, and other groups are 

underrepresented). Future studies should make every effort to recruit a more diverse sample, 

especially since the relationship between education, occupational complexity, and cognition 

is known to differ by race due to the effects of structural racism on the job market [1, 81].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Systematic Review:

The authors reviewed the literature by using Google Scholar and searching the citations 

of key publications. While several studies have examined the relationship between 

occupational complexity and cognition, few have included both clinical diagnosis 

of ADRD and a variety of neuropsychological tests tapping into multiple cognitive 

domains. Even fewer have included measures of brain atrophy derived from MRI. These 

publications are appropriately citated.

Interpretation:

Our findings highlight the role of social enrichment (occupational complexity in working 

with people), with less evidence for other forms of complexity (working with data or 

things).

Future Directions:

This article outlines a framework for conceptualizing the protective role of social 

enrichment, drawing on evolutionary arguments about the development of the social 

brain. It advocates for novel interventions that facilitate social enrichment among older 

adults, suggesting that existing efforts focusing on cognitively stimulating activities (e.g., 

Sudoku puzzles) may be less effective.
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Figure 1. Effect of Occupational Complexity on Cognition (Results Correspond to Table 3 Panel 
B)
Notes: (1) For all items except MCI/dementia, a one-SD increase in occupational complexity 

is associated with an SD increase in a particular cognitive outcome. For MCI/dementia, the 

interpretation is that of a change in the probability of having MCI or dementia. (2) Error bars 

show 95% confidence intervals.
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