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Abstract
Objective:  We investigated complexity of work in main occupation in relation to incident cognitive impairment in older 
Puerto Ricans.
Method:  A population-based sample of 1,673 adults age 60+ for the Puerto Rican Elderly: Health Conditions (PREHCO) 
study was used. Cognition was measured at baseline and 4 years later using the Mini-Mental Cabán (MMC), with scoring 
1.5 SD below the MMC score adjusted for age, education, gender, and reading ability comprising cognitive impairment. 
Complexity scores were derived from the 1970 U.S. Census, 1977 and 2000 Dictionary of Occupational Titles, and 2001 
O*Net.
Results:  Controlling for baseline age, gender, childhood economic hardship, adult money problems, depressive symptoms, 
and self-reported health, greater scores for most work complexity measures were associated with significantly lower risk 
of cognitive impairment (ps < .05), with significant odds ratios ranging between 0.74, reflecting 26% reduction in risk for 
every extra standard deviation of complexity, and 0.81. Controlling for education reduced these effects slightly but also 
reduced most associations to nonsignificant. The results were stronger for those with less childhood economic hardship or 
education (ps < .05).
Discussion:  Complexity of work may reduce risk of cognitive impairment in Puerto Rican older adults, especially when 
combined with favorable childhood economic conditions and higher educational attainment.

Keywords:   Cognition, Cognitive impairment, Puerto Rico, Work complexity

Continued engagement in intellectually challenging activi-
ties has been linked to favorable cognitive outcomes in older 
adulthood. Work plays a major role in most people’s lives. 
Therefore, it is no surprise that variations in exposure to work 
environments that reflect higher levels of intellectual challenge 
have been associated with better cognitive outcomes later 
in life observed in the United States and in Europe (Andel, 

Kåreholt, Parker, Thorslund, & Gatz, 2007; Bosma et  al., 
2003; Potter, Plassman, Helms, Foster, & Edwards, 2006; 
Schooler, Mulatu, & Oates, 1999). Curiously, such research is 
absent in Hispanic or less affluent populations. We aimed to 
start to fill this gap by investigating occupational complexity 
in main lifetime occupation in relation to cognitive outcomes 
among a population-based sample of older Puerto Ricans.
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We based the study on two overlapping concepts—cog-
nitive reserve and environmental complexity. According to 
the concept of cognitive reserve (Costa et al., 2007; Stern, 
2002), the overall use of intellectual faculties throughout 
life creates a stock of “cognitive capital” that delays cogni-
tive decline with aging by improving the ability to com-
pensate for age-related neuronal damage. Cognitive reserve 
is a broad concept referring to advantages with respect to 
brain structure and function that can promote normal cog-
nitive function even in the presence of extensive age-related 
neuropathology.

The environmental complexity hypothesis (Kohn & 
Schooler, 1983; Schooler, 1984) takes aim at one aspect of 
cognitive reserve, prolonged exposure to complex environ-
ments, as an indicator of subsequent differences in cognitive 
function. That is, highly complex environments that con-
sistently offer opportunities for participating in substan-
tively complex tasks during leisure (Schooler & Mulatu, 
2001) and at work, where they are commonly represented 
by complexity of work with data, people, and sometimes 
overall (substantive) complexity (Andel et al., 2007; Finkel, 
Andel, Gatz, & Pedersen, 2009; Schooler et al., 1999) that 
increase intellectual flexibility and promote relatively stable 
cognitive functioning in older adulthood.

Although the environmental complexity hypothesis as 
it relates to occupation has been tested extensively, most 
research has been conducted in countries with relatively 
high socioeconomic status (SES). In addition, many of the 
largest epidemiologic studies of health and aging based in 
the United States exclude Hispanics (e.g., Howard et  al., 
2005), group them into one category (Bowen & Gonzalez, 
2010; Reitz, Tang, Luchsinger, & Mayeux, 2004), or focus 
only on the largest subgroup, Mexican Americans (Haan 
et al., 2007; Markides et al., 1999; Matallana et al., 2011). 
Little cognitive aging research has been done in Puerto 
Rico, a U.S. commonwealth where the proportion of adults 
age 65+ living in poverty (39.6%) is more than triple the 
rate found for the rest of the United States (Aging, 2011).

The original research supporting the link between work 
complexity and cognition with aging was based on the 
measurement of complexity of work with data, people, and 
things, and overall (substantive) complexity either as self-
reported (Schooler, 1984; Schooler et al., 1999) or occupa-
tion-based (Andel, Finkel, & Pedersen, 2016; Andel et al., 
2007; Andel, Vigen, Mack, Clark, & Gatz, 2006; Finkel 
et al., 2009) constructs. More recently, additional occupa-
tion-based assessments of work complexity have been used, 
with similar results. For example, Smart and colleagues 
(Smart, Gow, & Deary, 2014) used the 2000 Dictionary of 
Occupational Titles (DOT) values to measure complexity, 
reporting that higher complexity of work with data and 
people corresponded to better cognitive function at age 70, 
even after controlling for IQ at age 11. Even more recently, 
Pool and colleagues (Pool et al., 2016) used data from the 
1998 Occupational Information Network (O*Net; www.
onetonline.org), which is an internet-based replacement 

for the DOT, to measure overall work complexity. They 
found that this measure of work complexity, referred to as 
“occupational cognitive requirements score,” was related 
to better late-life cognitive performance and slower cog-
nitive decline. Throughout previous research into the rela-
tion between work complexity and cognitive outcomes, 
the idea that all measures of work complexity measure the 
same construct about equally has been assumed but never 
assessed.

Building on previous research, we posed the following 
research questions:

1.	 What is the correlation between the available measures 
of work complexity?

2.	 Is complexity of main lifetime occupation related to 
incident cognitive impairment among older Puerto 
Rican adults?

3.	 Do sociodemographic variables moderate any asso-
ciation between work complexity and cognitive 
impairment?

This is the first study to examine work complexity in relation 
to cognition in a Hispanic sample. We expected that work 
complexity measures would be highly correlated and that 
greater work complexity would be related to more favora-
ble cognitive outcomes. Findings may vary with respect to 
how sociodemographic variables (gender, economic fac-
tors, and education) affect the association between work 
complexity and cognitive impairment. Although studies 
point to an association between higher work complexity 
and lower risk of cognitive impairment that is sustained 
after adjustment for childhood factors (Andel, Silverstein, 
& Kåreholt, 2015; Dekhtyar et al., 2015), SES (Andel et al., 
2007; Bosma et al., 2003), or education (Andel et al., 2005; 
Bosma et  al., 2003; Kröger et  al., 2008; Potter, Helms, 
Burke, Steffens, & Plassman, 2007), it is less clear whether 
childhood conditions including education combine to mag-
nify the association between work complexity and cogni-
tive impairment (Dekhtyar et al., 2015) or whether work 
complexity may compensate for unfavorable childhood 
factors such as childhood socioeconomic conditions or edu-
cation (Karp et al., 2009). Questions also remain regarding 
the potential role of gender or financial problems during 
adulthood in the association between work complexity and 
cognitive impairment.

Method

Participants
The Puerto Rican Elderly: Health Conditions (PREHCO) 
study is a longitudinal population-based study of older 
adults in Puerto Rico. The study was conducted in two 
waves using a probability-based sampling technique to 
select homes with at least one adult over 60 years of age 
across the entire mainland of Puerto Rico. The first wave 
occurred from 2002 to 2003, with the second wave occur-
ring from 2006 to 2007. The overall response rate was 
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93.9% and there were no significant differences between 
those who responded and those who did not (McEnry 
& Palloni, 2010). For the current study, participants 
were included in analyses if they reported an occupation 
and completed cognitive testing at baseline and at 4-year 
follow-up.

Overall, 4,291 participants were recruited for PREHCO; 
408 were not interviewable and 3,883 (90.5%) completed 
cognitive testing at baseline. Of these, 75 had incomplete 
data and 292 were cognitively impaired at baseline, result-
ing in a potential sample of 3,516 participants at baseline; 
2,700 of the 3,516 had information about main lifetime 
occupation, of whom 2,303 reported spending at least 
10 years in their main lifetime occupation, providing for 
a reasonable amount of exposure to the measured level of 
work complexity. Of these, 630 participants did not par-
ticipate in the follow-up assessment, of whom 337 were 
dead at the time of follow-up and the remaining 293 were 
unreachable or unwilling to participate, leaving the ana-
lytic sample at 1,673.

Measures

Cognition
The Mini-Mental Cabán (MMC) was administered dur-
ing the baseline visit and again during the follow-up visit 
4  years later to assess global cognitive functioning. The 
MMC was designed to be more appropriate for use in 
Hispanic populations compared to simple Spanish trans-
lation of the Mini-Mental State Examination (MMSE) 
(Sánchez-Ayéndez et  al., 2003). The MMC was found to 
have superior sensitivity and specificity compared to the 
MMSE for detecting clinically diagnosed dementia in a 
clinic-based study of older adults in Puerto Rico (Sánchez-
Ayéndez et al., 2003). Scores on the MMC can range from 
0 to 20 and the MMC includes several items similar to the 
MMSE (orientation, immediate and delayed recall of three 
words, copy intersecting pentagons, and follow a three-
step command), as well as items that are not part of the 
MMSE: visual memory (immediate recall; draw complex 
figure after viewing for 15 s) and executive function (clock 
drawing, abstraction).

To determine cognitive impairment, MMC scores were 
regressed on years of age, female gender, years of educa-
tion, and self-reported reading ability (yes/no). An expected 
score for each participant was calculated using the inter-
cept and beta weights from the baseline regression model. 
Participants with actual MMC scores 1.5 SD or more 
below the predicted score were classified as having cogni-
tive impairment.

Work complexity
Work complexity was extrapolated from self-reports of 
main lifetime occupation obtained during the baseline visit, 
and then coded based on the 2000 Standard Occupational 
Classification (SOC) coding scheme, which corresponds 

precisely to the coding used by the 2000 DOT developed by 
the U.S. Department of Labor. This coding is also used in an 
online occupational coding system, 2001 O*Net (Peterson 
et al., 2001), which recently replaced the paper-based DOT 
coding. The O*Net contains almost 300 worker character-
istics created and updated through rolling administration 
of a questionnaire to at least 15 workers per occupation (as 
opposed to the DOT strategy of using observations from 
job analysts).

Our main measurement of work complexity uses scores 
from the 1970 U.S. Census, which we connected to the 
2000 SOC coding scheme using code-matching tables 
developed by the National Crosswalk Service Center (www.
xwalkcenter.org). In the 1970 U.S. Census, each occupa-
tional code was connected to the corresponding value for 
complexity of work with data, people, and things, as well 
as overall (substantive) complexity based on responses to 
relevant questions in large, population-based survey data 
(Roos & Treiman, 1980). This measurement of work 
complexity has shown predictive validity using cognitive 
outcomes in numerous studies (Andel, 2014; Andel et al., 
2005, 2006, 2015; Finkel et al., 2009; Karp et al., 2009; 
Kröger et al., 2008).

We also measured work complexity as follows. First, we 
used the 2000 DOT where digits 4–6 represent complex-
ity of work with data (4th digit), people (5th digit), and 
things (6th digit), as scored by a set of qualified job ana-
lysts conducting observations of specific jobs. These scores 
have been used in relation to cognitive function in older 
adults previously (Smart et al., 2014). We also used scores 
for complexity of work with data and people from the 
1977 DOT, which were done in the same way as for 2000 
DOT. Finally, we used 10 relevant items from the O*Net, 
as was done previously (Pool et  al., 2016), although we 
used the newer Version 3.1 developed in June 2001 where 
enough questionnaire responses were collected to make 
self-reports, as opposed to observations by job analysts, for 
the main source of information. Each complexity score was 
weighted by years in main lifetime occupation.

Covariates
Demographics and health were all measured at baseline 
during the same visit. Depressive symptoms were measured 
using a Spanish language version of the Geriatric Depression 
Scale (GDS; Yesavage et  al., 1983). The commonly used 
15-item scale (GDS-15) has been shown to have accept-
able reliability (Cronbach’s α  =  .77) (Friedman, Heisel, 
& Delavan, 2005) and has convergent validity with other 
scales of depression, including the Hamilton Self-Rating 
Depression Scale and the Cornell Scale of Depression in 
Dementia (both rs = .77) (Kørner et al., 2006). The yes/no 
format of the GDS was designed to decrease the cognitive 
demand of Likert scales. The scores range from 0 to 15, with 
15 indicating the highest number of depressive symptoms.

For self-reported health, the participants were asked 
whether they would say that their current health was 
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excellent/very good (3), good (2), average (1), or bad 
(0). Childhood economic hardship was assessed by sum-
ming two items about “general economic conditions in 
the household in which they grew up” (rated as 0 = good, 
1  =  average, 2  =  bad) and “economic hardship that pre-
vented them from eating regularly, having adequate cloth-
ing or receiving medical attention” (0 = no, 1 = yes), with 
the resulting variable ranging between 0 and 3.  Money 
problems was measured by summing two items about hav-
ing difficulties paying for goods and having difficulties pay-
ing for health care (both rated as 0 = never, 1 = sometimes, 
2 = frequently).

Analyses

Participants were compared to dropouts using a student t 
test for differences in means and chi-square for differences 
in frequencies. Descriptive statistics for the participants 
and correlations were used to describe the variables. Data 
on occupation and covariates were collected during a single 
baseline visit; cognitive impairment was assessed at base-
line (for exclusion) and again at a follow-up visit 4 years 
later. In main analyses, the association between work com-
plexity and incident cognitive impairment was assessed 
using binary logistic regression. This method yields odds 
ratios (ORs), whereby values >1.00 indicate increased odds 
of the outcome as a function of the predictor, whereas val-
ues <1.00 indicate reduced odds.

We considered moderation by gender, economic factors, 
and education for associations between work complexity 
and incident cognitive impairment. Results suggested that 
overall complexity, complexity of work with data meas-
ured with the 1970 U.S. Census and the 2000 DOT, and 
complexity of work with people based on the 2000 DOT 
provided the closest association with the odds of incident 
cognitive impairment based on the distance of the ORs 
from 1.00. Therefore, to provide a parsimonious picture of 
the interactions, only these complexity measures were used 
in the moderation analyses.

We used a bootstrapping technique developed by Hayes 
and colleagues to assess interaction terms (Hayes, 2012; 
Preacher & Hayes, 2004). The Hayes approach implements 
the Johnson-Neyman technique (Johnson & Fay, 1950), 
which has recently received renewed attention (Bauer & 
Curran, 2005; Miller, Stromeyer, & Schwieterman, 2013). 
The main advantage of this technique lies in its ability to 
identify the exact region in one variable where the relation-
ship between a second variable and the outcome is statisti-
cally significant. This stands in contrast to the more widely 
used pick-a-point method to interpret the meaning of an 
interaction (e.g., selecting a point 1 SD above and below 
the mean).

Finally, to further examine the interrelationship between 
complexity and education in relation to cognitive impair-
ment in older adulthood, we (a) used median splits to 
stratify the sample into those with high/low education 

and complexity and (b) entered the four categories (low 
education/low complexity [reference], high education/low 
complexity, low education/high complexity, and high edu-
cation/high complexity) into the logistic regression mod-
els. Across the work complexity variables, around a third 
of the sample had the combination of low education/low 
complexity, another third was in the category high educa-
tion/high complexity, about 20% were in the category low 
education/high complexity, and just over 10% were in the 
category high education/low complexity.

Results
There were no significant differences between the 630 who 
did not complete the follow-up cognitive assessment and 
the 1,673 who participated in any of the work complexity 
measures. However, those lost to dropout or death were 
significantly older (mean = 75.7 years vs mean = 70.4 years, 
p < .001), had less education (mean  =  8.0  years vs 
mean = 9.3 years, p < .001) and higher depressive symp-
tomology (mean = 3.4 vs mean = 3.0, p = .011), and were 
more likely to be men (32% of men and 21% of women 
were lost to follow-up, p < .001).

Study variables and their intercorrelations are presented 
in Table 1. Participants were on average about 72 years of 
age (SD = 8 years), with about equal distribution of men 
and women, and an average of 8.6  years of education 
(SD = 4.8 years). About half of the sample reported unfa-
vorable childhood economic conditions. Similarly, about 
half had at least some current money problems (13% with 
severe money problems). Moderate to strong correlations 
were found between education and economic hardship var-
iables, and between education and complexity measures, 
but the correlations between economic hardship variables 
and complexity measures were weak. Intercorrelations 
across complexity variables indicated especially strong cor-
relations based on time period during which the measures 
were developed—the 1970s or 2000.

In the main analyses (see Table 2), we examined the asso-
ciation between complexity measures (z-scores) and incident 
cognitive impairment initially controlling for demographics 
(age and gender), depressive symptomology, and economic 
factors (childhood economic hardship and money problems 
at baseline). One higher SD of overall work complexity was 
associated with about 25% lower odds of cognitive impair-
ment, whether measured with the 1970 U.S. Census or the 
2000 O*Net measure. Therefore, a person whose lifetime 
occupation was 1 SD above the mean with respect to work 
complexity would have around half the risk of developing 
cognitive impairment compared to a person with the same 
age, gender, economic characteristics, and depressive symp-
tom score whose occupation was 1 SD below the mean with 
respect to the same measure of complexity.

With respect to work complexity with data specifically, 
the 1970 U.S. Census-based measure and the 2000 DOT-
based measure were associated with significantly lower 
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odds of cognitive impairment, by 20% and 23%, respec-
tively. Finally, work complexity with people yielded a sig-
nificant association only for the 2000 DOT-based measure, 
whereby complexity higher by 1 SD was associated with 
odds of cognitive impairment reduced by 19%. When 
work complexity was replaced with years of education in 
this adjusted model, the association between more years of 
education and lower odds of incident cognitive impairment 
was not significant (OR = 0.84, 95% confidence interval 
[CI] 0.70–1.02, p = .073), with the estimate suggesting that 
an extra standard deviation (SD) of years of education 
would reduce the odds of cognitive impairment by 16%.

When years of education was added as a covariate, only 
the association between the 1970 U.S. Census-based meas-
urement of overall complexity and lower odds of cognitive 
impairment remained below the threshold for statistical 
significance, while the associations between incident cog-
nitive impairment and the 2000 O*Net measure of over-
all complexity (p =  .064) and the 2000 DOT measure of 
complexity of work with data (p = .054) approached sig-
nificance. Of note is that including education as a covariate 
reduced the effects (ORs) by no more than about 20%.

Subsequently, we considered moderation by gender, eco-
nomic factors, and education for overall complexity, com-
plexity of work with data based on the 1970 U.S. Census 
and the 2000 DOT, and complexity with people based on 
the 2000 DOT (the variables that yielded ORs for cognitive 
impairment furthest away from 1.00). In the fully adjusted 
models, the moderation analyses yielded no significant 
interactions between complexity and gender (ps > .50) or 
money problems at baseline (ps > .25). However, the asso-
ciations of overall complexity, complexity of work with 
data based on the 1970 U.S. Census, and complexity of 
work with people with incident cognitive impairment were 
significantly moderated by childhood economic hardship 
and education. Specifically, there was a significant interac-
tion of childhood economic hardship by overall complex-
ity measured with 2000 O*Net (p = .036), complexity of 
work with data based on the 1970 U.S. Census (p = .027), 
and complexity of work with people based on the 2000 
DOT (p  =  .035) in relation to incident cognitive impair-
ment. There were also significant interactions of education 
by overall complexity measured with the 1970 U.S. Census 
(p = .029), complexity of work with data based on the 1970 
U.S. Census (p = .019), and complexity of work with peo-
ple measured with the 1970 U.S. Census (p = .027) in rela-
tion to incident cognitive impairment. See Supplementary 
Table 1 for all moderation results.

The statistically significant interactions are illustrated 
in Figures 1 and 2. Based on the Johnson-Neyman based 
regions of significance, participants who reported child-
hood economic hardship tended to not experience the 
same advantage in terms of reduced likelihood of cognitive 
impairment as a function of work complexity compared 
to those reporting no or only some economic hardship. 
Similarly, the size of association between work complexity 

and risk of cognitive impairment grew with more years of 
education.

To address the possibility that lack of variance in work 
complexity may have reduced the likelihood of observing 
significant results in participants reporting high economic 
hardship or low education, we generated means and SDs 
for each category (see Supplementary Table 2). Although 
mean complexity scores were lower for those reporting high 
economic hardship and low education, SDs indicated good 
variability of work complexity scores across the groups.

In sensitivity analyses where education and complexity 
were stratified into high/low (see Supplementary Table 3), 
we observed that having high education/high complexity 
was invariably related to significantly lower risk of incident 
cognitive impairment compared to having low education/
low complexity. The categories that included participants 
with the combination of low/high education/complexity 
did not differ significantly from those with low education/
low complexity.

Discussion
We set out to examine multiple measures of work com-
plexity and relate them to incident cognitive impairment 
in older Puerto Ricans, offering the first look at this rela-
tionship in a Hispanic sample. Overall, we found that 
(a) work complexity was related to lower risk of cogni-
tive impairment as expected, (b) most of the associations 
were reduced to nonsignificant when education was con-
trolled, although the ORs for these effects changed only 
slightly, and (c) the association between work complexity 
and lower risk of cognitive impairment was mostly isolated 
to those who also achieved at least average education and 
who did not report economic hardship during childhood. 
Our finding that the complexity-cognitive impairment link 
is largely confined to those with relatively high education 
and at least moderately well-off financially in childhood 
appears to differentiate our results from those in Europe 
(e.g., Andel et al., 2007; Bosma et al., 2003) and the United 
States (Fisher et al., 2014) where the results seem generally 
less dependent on childhood SES or education.

The various measures of work complexity showed mod-
erate to strong intercorrelations, with stronger correla-
tions for measures developed during the concurrent time 
period. In the main analyses, after adjusting for covariates, 
we found all three types of complexity—overall complex-
ity and complexity of work with data and people—to be 
significantly related to incident cognitive impairment. 
Based on these findings, it appears that the measurement of 
work complexity with occupation-based measures shows 
good stability over different measures developed in the 
1970s and 2000s, possibly with the exception of DOT-
based scores from 1977. Participants in this study generally 
entered the workforce no later than 1950s and likely exited 
the workforce by about 2005 (approximately when they 
reached age 65).
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The finding that work complexity played a substantial 
protective role in late-life cognitive impairment is encour-
aging. It points to the possibility that engaging individuals 
in the workplace through assigning mentally stimulating 
tasks and/or providing for more freedom with respect to 
decision-making, both of which reflect the main character-
istics of “complex” occupation (Kohn & Schooler, 1983), 
may serve as an area for intervention to promote cognitive 

health into older adulthood. Of future research inter-
est may be both whether this effect may be generated by 
intervention research and, if yes, whether it may differ in a 
Hispanic population (e.g., be more pronounced) compared 
to other ethnicities.

When education was added as a covariate, only the 
association between overall complexity based on the 
1970 U.S. Census and incident cognitive impairment still 

Figure 1.  Association between work complexity and incident cognitive 
impairment with childhood socioeconomic hardship as the moderator. 
The region of significance is highlighted.

Figure 2.  Association between work complexity and incident cognitive 
impairment with education as the moderator. The region of significance 
is highlighted.
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reached the threshold for statistical significance. There are 
at least two plausible explanations for the effect of educa-
tion on these associations. First, the association between 
work complexity and incident cognitive impairment may 
be a function of education. If true, this observation would 
contrast with findings from studies conducted with partici-
pants, for example, from mainland United States (Fisher 
et al., 2014; Potter et al., 2009), as well as from Sweden 
(Andel et al., 2007, 2015), the Netherlands (Bosma et al., 
2003), and Germany (Then et  al., 2013, 2015). In this 
context, education may either predetermine the range of 
available occupations in Puerto Rico or it may represent a 
stronger factor in subsequent risk of cognitive impairment 
than work complexity. Second, the influence of education 
may be more a function of a relatively weak association 
between work complexity and incident cognitive impair-
ment. We observed that the point estimates approached the 
null result (OR  =  1.00) by only a few percentage points 
with the addition of education but still crossed below the 
threshold for statistical significance. For example, the OR 
for the 2001 O*Net-based measure of overall complex-
ity was reduced from 0.77 to 0.80—only three percentage 
points. Finally, it is of note that education was accounted 
for in the definition of cognitive impairment, which likely 
attenuated the effect of education in the analyses.

The moderation analyses yielded no significant interac-
tions between complexity and gender or money problems 
at baseline. However, the associations of overall complexity 
and complexity of work with people with incident cogni-
tive impairment were moderated by childhood economic 
hardship and education as illustrated in Figures 1 and 2. 
Specifically, the reduced incidence of cognitive impairment 
as a function of work complexity existed only for those 
who experienced no or little childhood economic hardship 
and those who reached at least sample average education. 
Therefore, the results for work complexity and incident 

cognitive impairment represent at least to some extent the 
cumulative advantage brought about by influences during 
childhood development. The less favorable finding was that 
higher work complexity was not shown to compensate for 
adverse childhood economic situation or low education.

The results from moderation analyses were confirmed by 
results from stratified analyses where education and com-
plexity were combined to form four high/low categories. 
Specifically, there was a consistent relation between having 
the combination of high education/high complexity and a 
lower risk of incident cognitive impairment compared to 
having the combination of low education/low complex-
ity. However, we also observed that neither high education 
nor high complexity was associated with reduced risk of 
incident cognitive impairment when combined with low 
scores on the other variable, suggesting that high education 
alone may not be protective against cognitive impairment 
in this sample. In fact, if any pattern of (nonsignificant) 
results could be discerned, it was that having low education 
combined high complexity and, more visibly, high educa-
tion combined with low complexity conferred a somewhat 
elevated risk of incident cognitive impairment.

Overall, the findings that the combination of high education 
and high complexity provide a cumulative advantage against 
cognitive impairment, whereas each factor alone does not, are 
in contrast with results reported by Karp and colleagues with 
a Sweden-based sample (Karp et al., 2009), where highest lev-
els of work complexity compensated for low education with 
respect to reducing the risk of dementia. However, they are in 
line with findings from another Sweden-based study (Dekhtyar 
et al., 2015) suggesting that early-life influences cannot be 
accounted for by complex work environment. Taken together, 
the results support the concept of cognitive reserve (Costa et 
al., 2007; Stern, 2002), whereby cognitive capital built ear-
lier in life may provide a temporary buffer against cognitive 
impairment later in life.

Table 2.  Associations Between Work Complexity and Odds of Incident Cognitive Impairment

Model 1 Model 2

OR 95% CI p Value OR 95% CI p Value

Overall complexity
  1970 U.S. Census 0.74 0.59–0.93 .008 0.76 0.59–0.97 .026
  O*Net 2001 0.78 0.63–0.96 .021 0.80 0.64–1.01 .063
Complexity with data
  1970 U.S. Census 0.80 0.65–0.99 .038 0.84 0.66–1.05 .124
  1977 DOT 0.85 0.70–1.04 .114 0.90 0.72–1.11 .311
  2000 DOT 0.78 0.63–0.96 .017 0.80 0.64–1.00 .053
Complexity with people
  1970 U.S. Census 0.86 0.69–1.05 .140 0.90 0.72–1.13 .355
  1977 DOT 0.86 0.70–1.06 .164 0.90 0.73–1.12 .360
  2000 DOT 0.81 0.66–1.00 .054 0.84 0.68–1.06 .139

Note: OR = odds ratio; CI =  confident interval; DOT = measurement based on the Dictionary of Occupational Titles; O*Net = measurement based on the 
Occupational Information Network (O*Net). Model 1 is adjusted for age, gender, childhood economic hardship, current money problems, self-rated health, and 
depressive symptomology; Model 2 is also adjusted for years of education.
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There are some limitations. First, our analyses included 
161 cases of incident cognitive impairment, which indi-
cates a relatively low power (the power to detect a 20% 
reduction in risk as statistically significant with a two-
tailed .05 test was 76%). However, this may only mean 
that having more cases would lead to lower p values. 
Second, not adjusting the results for multiple tests could 
be viewed as a limitation. However, we began the study 
with an evidence-based hypothesis that work complexity 
is associated with a reduced likelihood of cognitive impair-
ment later in life and the multiple analyses were conducted 
with measures thought to reflect the same underlying con-
struct of complexity. Third, we were unable to properly 
assess retirement in this sample, although the average age 
of the sample would indicate that most participants were 
either retired, very close to retiring, or worked only part-
time. Finally, 630 (27%) of the participants could not be 
assessed at follow-up, which likely affects generalizabil-
ity of the results to the overall Puerto Rican population. 
Attrition was related to age, gender, education, and depres-
sive symptomology.

In conclusion, we found moderate to strong correlations 
for various measures of work complexity, with stronger 
correlations for measures developed during the same time 
period. We also found all three types of complexity—over-
all complexity and complexity of work with data and peo-
ple—to be related to cognitive impairment. Finally, greater 
work complexity significantly interacted with absence 
of childhood economic hardship and more education to 
confer greater reduction in risk of cognitive impairment, 
suggesting that these factors together reflect cumulative 
advantage that reduces the risk of cognitive impairment.

Supplementary Material
Supplementary data is available at The Journals of 
Gerontology, Series B: Psychological Sciences and Social 
Sciences online.
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