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Abstract. There is a dearth of research in Latin America regarding risk and protective factors affecting older adults’ cognition.
This study aimed to investigate the factors mediating the association between occupational complexity and late-life cognition
and daily function in a sample of Hispanic older adults. Participants (n = 588) aged 65 years and older underwent clinical,
functional, and cognitive assessments. Mediation analyses revealed that depressive symptoms mediated the relationship
between occupational complexity and cognitive as well as functional outcomes. Results provide evidence that depression
may act as a risk factor for worse outcomes, even if older adults had a cognitively demanding occupation.
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INTRODUCTION

The increase in life expectancy in all regions of
the world has focused attention on environmental,
behavioral, and genetic variables that may influence
late-life cognition [1]. For example, education has
been associated with better cognitive functioning in
older adults, later onset of cognitive decline, and
greater cognitive reserve [1–5]. Higher education in
early adulthood is correlated with not only better cog-
nitive performance in late-life, but also greater access
to jobs with greater occupational complexity [3].
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Likewise, occupational complexity, a measure that
captures particular skills that may reflect specific
cognitive processes needed to perform job occu-
pations, is associated with years of education and
has been found to be a predictor of late-life cog-
nition in studies conducted in developed countries
[5–8]. A recent meta-analysis explored the relation-
ship between occupational complexity and cognitive
decline in late life across 43 studies, including 31
cohort studies, in several global regions [8]. How-
ever, to our knowledge, few studies conducted with
Hispanic populations, or in Latin American coun-
tries, have examined the influence of occupational
complexity on late-life cognitive function [3, 8].

In the Latin America and Caribbean region, the
number of individuals older than 60 years of age is
expected to triple and reach 144.6 million by 2050
[9]. In Panama, adults aged 60 and over accounted
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for 12.4% of the national population in 2020, a pro-
portion expected to increase to 24% by 2050 [10,
11]. In our ongoing cohort study of older adults,
the Panama Aging Research Initiative [12], we have
begun to explore various factors associated with cog-
nitive health in later life, including educational level,
depressive symptoms [13], inflammatory markers
[14], and genetic factors [15]. Notably, we have found
that depression is closely associated with late-life
cognition and function [13] and also with increased
levels of inflammatory markers [14]. Depressive
symptoms have been shown to be determinants in
late-life cognition in numerous studies with older
adults [16, 17]. Thus, in the present study we exam-
ined the potential mediating effect of depressive
symptoms in the relationship between job complexity
and cognitive function in Panamanian older adults.

MATERIALS AND METHODS

Participants

Data for this study came from the Panama Aging
Research Initiative (PARI), an ongoing longitudi-
nal study of Panamanian aging [12]. To date, PARI
has collected data from two cohorts, with a total of
892 participants who completed a baseline assess-
ment. The PARI protocol for the first cohort has
been described in detail elsewhere [12]. In the sec-
ond cohort, inclusion criteria were the same with the
exception that the minimum enrollment age was 60
years. Exclusion criteria for both cohorts included
any physical or medical condition that required hos-
pitalization or institutionalization, or participation
in an ongoing clinical study at the time of enroll-
ment. Study protocols were approved by the National
Bioethics Committee of the Instituto Conmemorativo
Gorgas de Estudios de la Salud and the Institutional
Bioethics Committee of the Caja del Seguro Social.
Participants provided written informed consent in
accordance with the principles of the Declaration of
Helsinki of 1975.

The present report consists of data from 588 par-
ticipants who completed a baseline and cognitive
assessment, responded to the question regarding life-
time occupation, were literate and dementia-free
at baseline, and were at least 65 years of age.
Data regarding occupation were recoded into one
of four categories of increasing skill complexity,
according to the International Standard Classifica-
tion of Occupations-08 (ISCO-08) [18], ranging from
1 (lowest) to 4 (highest). ISCO-08 is a four-level

hierarchically structured classification that provides a
way to classify and aggregate occupational informa-
tion. These classifications are based on job similarity
in terms of the skill level and skill specialization
required for the job. Two observers independently
coded the occupational data according to the ISCO-
08 guidelines [18], and an inter-reliability test was
performed (88.6%).

Measures

At baseline, subjects underwent a physical exam
and clinical interview, and responded to items
regarding demographic and lifestyle factors, chronic
conditions, and difficulties performing activities in
daily living. Participants who were institutionalized
and/or met the National Institute on Aging and the
Alzheimer’s Association (NIA-AA) clinical criteria
for all-cause dementia [19] were excluded from the
analysis. Three measures were used to assess cogni-
tion. The 30-item Spanish version of the Mini-Mental
State Examination (MMSE) was used to measure
global cognition [20]. The Clock Drawing Test is
a nonverbal screening tool that engages long-term
attention, auditory processing, and motor program-
ming; scores range from 0 to 10, with greater scores
indicating better performance [21]. Executive func-
tion was measured by the Trail Making Test B (TMT
B) [22], and due to the large number of participants
unable to complete the test within the time limit
(5 min), the test was scored as having completed the
assessment or not within the time limit, irrespective
of the number of errors.

Performance in instrumental (IADL) and basic
(BADL) activities of daily living was evaluated
through self-report [23, 24]. A ratio (range 0–1) of
independence in BADL and IADL was calculated as
the total number of items the participant was able
to perform divided by the total number of items
in each test, where higher values indicated greater
independence. Depressive symptoms were assessed
with the Spanish version of the Geriatric Depres-
sion Scale [25]. The instrument consists of yes/no
items that are used to identify depressive symptoms
in elderly individuals, and was applied by the inves-
tigator reading the items out loud and registering the
participant’s responses. An index was created for the
number of affirmative responses over the total number
of items. With regard to occupation, participants were
asked “What is your current or past profession/job?”,
and responses were recorded by the interviewer who
instructed participants to be as specific as possible.
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A composite occupational score (OCC score) was
calculated for each participant by first computing
the proportion of variance in global cognition (as
measured by the MMSE) explained by years of edu-
cation (R2 = 0.127) and ISCO-08 occupational rating
(R2 = 0.051), and then summing the weighted prod-
ucts as follows: OCC score = (years of education ∗
0.127) + (occupational rating ∗ 0.051).

Statistical analyses

Statistical analyses were conducted using IBM
SPSS version 23. Descriptive statistics were used to
summarize baseline characteristics for the sample and
across the four levels of ISCO-08 occupational rating
using Chi square or one-way ANOVA for categorical
or continuous variables, respectively. Kruskal Wallis
H test was performed to analyze outcome variables
that were non-normally distributed.

The mediation analyses examining the association
between OCC score and cognitive and daily function-
ing was examined via nonparametric bootstrapping
procedures using the SPSS macro PROCESS, sug-
gested by Hayes [26], which does not make any
assumption for normal distributions of the variables
(model 4). PROCESS calculates the estimates of the
direct, indirect, and total effects for the mediation
model, with 95% confidence intervals based on 5000
bootstrapped sample, using a regression-based path
analysis. Path coefficients (a, b, c, and c’) in the
mediation model were obtained (see Fig. 1). Path a
was estimated by regressing our predictor, the OCC
score, and the covariates [age, sex, and the three most
salient chronic diseases (i.e., hypertension, diabetes,
and heart disease)], with the mediator. Path b shows
the relationship between the mediator and outcome
variables (cognitive/functional variables) while the
predictor variable (OCC score) is controlled. Path
c’, also called direct effect, indicates the association
between the predictor and outcome variables exclud-
ing the mediator variable, while c-path, or total effect,
shows the same association including the mediator
variable. The mediation or indirect effect is indicated
by a statistically significant difference between c and
c’ (c-c’ = ab) and is significant with confidence inter-
vals that do not include zero [27].

RESULTS

Table 1 summarizes participant characteristics for
the sample and across levels of ISCO-08 occupa-
tional rating. Groups were as follows: least complex

Fig. 1. Diagram of paths in the mediation models.

(level 1; n = 108 [18.4%]), level 2 (n = 198 [33.7%]),
level 3 (n = 98 [16.7%]), and most complex (level 4;
n = 184 [31.3%]). Participants were on average 74.9
years of age (SD = 7.1) with 12.2 years of education
(SD = 5.7), and 69.4% were women. Kruskal-Wallis
tests revealed significant differences across groups
for all variables except marital status.

Mediation analyses identified depression as a
significant factor to consider when examining the
relationship between OCC score and late-life cog-
nition. Depressive symptoms significantly mediated
the effect of the OCC score on the Clock Test
(ab = 0.0796, 95% CI: [0.0061, 0.1645]), where more
depressive symptoms were associated with worse
executive function and accounted for 25% of the
variance in the model (R2 = 0.25, p < 0.001). Like-
wise, depressive symptoms significantly mediated the
effect of the OCC score on TMT B (ab = 0.1166, 95%
CI: [0.0297, 0.2243]), indicating that participants
with more depressive symptoms were less likely to
complete the test. Depressive symptoms accounted
for more than half (62%) of the variance in the total
effect of the model (R2 = 0.62, p < 0.0001). Depres-
sive symptoms also significantly mediated the effect
of the OCC score on the IADL (ab = 0.0106, 95%
CI: [0.0026, 0.0203]) and BADL index (ab = 0.0122,
95% CI: [0.0064, 0.0194]), where more depressive
symptoms indicated greater limitations in BADL and
IADL. Lastly, depressive symptoms accounted for
32% and 28% of the variance in the total effect of
the IADL (R2 = 0.32, p < 0.0001) and BADL model
(R2 = 0.28, p < 0.0001), respectively.

DISCUSSION

The present study contributes to filling a gap in
the studies that examine the association between



884 C. Posada Rodrı́guez et al. / Occupation and Cognition in Older Hispanics

Table 1
Sample Characteristics (N = 588)

Overall Level 1 Level 2 Level 3 Level 4
(N = 588) (n = 108) (n = 198) (n = 98) (n = 184)

n (%) / M(SD) n (%) / M(SD) n (%) / M(SD) n (%) / M(SD) n (%) / M(SD) p

Female Sex 408 (69.4%) 98 (24.0%) 117 (28.7%) 63 (15.4%) 130 (31.9%) 0.000∗∗
Age 74.9 (7.1) 76.4 (6.8) 76.3 (7.8) 73.1 (6.1) 73.4 (6.4) 0.000∗∗
Years of Education 12.2 (5.7) 6.6 (3.1) 9.5 (4.4) 14 (4.2) 17.5 (3.5) 0.000∗∗
Marital Status 0.408

Married/Partnered 311 (52.9%) 51 (47.2%) 105 (53.0%) 56 (57.1) 99 (53.8%)
Single/Widowed/Divorced 279 (46.9%) 57 (52.8%) 92 (46.5) 42 (42.9%) 85 (46.2)

Multimorbidity 368 (62.2%) 81 (22.0%) 135 (36.7%) 60 (16.3%) 92 (25.0%) 0.000∗∗
MMSE 26.7 (3.3) 26 (4.3) 26.8 (3.3) 27.6 (2.3) 27.5 (1.9) 0.014∗
TMTB Completed 366 (62.2%) 29 (7.9%) 99 (27.1%) 74 (20.2%) 164 (44.8%) 0.000∗∗
Clock Test 8.3 (2.3) 7.2 (2.9) 7.8 (2.7) 8.9 (1.5) 9.2 (1.3) 0.000∗∗
GDS Index 0.1 (0.1) 0.2 (0.2) 0.2 (0.2) 0.1 (0.2) 0.1 (0.2) 0.000∗∗
BADL index 0.8 (0.1) 0.7 (0.3) 0.7 (0.3) 0.9 (0.2) 0.9 (0.1) 0.000∗∗
IADL index 0.8 (0.3) 0.8 (0.2) 0.8 (0.2) 0.9 (0.1) 0.9 (0.1) 0.000∗∗

Significant at ∗p < 0.05 or ∗∗p < 0.001.

Table 2
Results of analyses identifying depression as a significant mediating factor in the relationship

between occupational complexity and cognitive and functional measures

Path a Path b Path c Path c’ Indirect Standardized
Effect Indirect

Effect

Mediation Analysis 1: Clock Test
β –0.0656 –1.2144 0.8982 0.9778 0.0796 0.0265
LLCI –0.085 –2.1550 1.1368 1.2095 0.0061 0.0021
ULCI –0.0455 –0.2737 0.3904 0.4250 0.1645 0.0545

Mediation Analysis 2: TMT B∗
β –0.0669 –1.7444 2.4272 – 0.1166 –
LLCI –0.0869 –3.0695 1.9814 – 0.0297 –
ULCI –0.0468 –0.4192 2.8730 – 0.2243 –

Mediation Analysis 3: Lawton & Brody Index
β –0.0669 –0.1586 0.1034 0.1140 0.0106 0.0289
LLCI –0.0869 –0.2674 0.0757 0.0871 0.0026 0.0070
ULCI –0.0468 –0.0497 0.1311 0.1409 0.0203 0.0553

Mediation Analysis 4: Katz Index
β –0.0669 –0.1821 0.0600 0.0722 0.0122 0.0585
LLCI –0.0869 –0.2456 0.0438 0.0562 0.0064 0.0155
ULCI –0.0468 –0.1185 0.0762 0.0882 0.0194 0.0304

The table summarizes the results of four mediation analyses. CI, confidence interval; LL, lower limit; UL, upper
limit. ∗This model included a binary variable (i.e., completed/not completed) as its outcome variable.

occupational complexity and late-life functioning by
adding evidence from Hispanic older adults in a
developing country. Overall, findings were consistent
with research in more developed countries, including
the US [10], Sweden [7], Scotland [28], and Australia
[29], and in line with the lifetime intellectual enrich-
ment hypothesis [2] and the cognitive reserve theory
[5, 6, 30]. Moreover, the present study shows that
the association between OCC score and late life cog-
nition is mediated by depression. Depression is one
of the most common psychiatric disorders in older
adults, with an estimated prevalence rate of major
depression between 1% and 5% worldwide, and clin-

ically significant depressive symptoms present in
roughly 15% of community-dwelling older adults
[16, 17]. Importantly, depression carries its own risks
for chronic illness and disability, including cognitive
deficits and progression from mild cognitive impair-
ment to Alzheimer’s disease [13, 31, 32]. Our results,
and others [33], suggest that depression may act as a
risk factor for worse outcomes, even if older adults
had an intellectually fulfilling life and a cognitively
demanding occupation.

An important implication of the findings is the
need for the timely identification of depression in
older adults. A study conducted in six Latin American
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countries showed that 26.9% of older adults reported
having depression [34]. Another study conducted in
Bolivia reported a depression rate between 34.6% and
67.9% in older adults [35]. These results underscore
the high burden of depression in the Latin American
region and point to the need to assess its impact in
developing countries [36].

This study had a number of limitations. First, the
study may not be generalizable to adults living in
rural settings because the sample was from the capi-
tal city of Panama. However, because urban settings
in Latin America share many characteristics, our
findings may provide insights into depression and
cognitive health in older adults in the region. Second,
the cross-sectional design limits the conclusions we
can reach regarding changes in cognitive and func-
tional outcomes over time. Among the study strengths
was the large sample and use of various cognitive and
functional assessments, which are among the most
widely used in aging studies. To our knowledge, this
study is the first to examine occupational complexity
as a predictor of overall cognitive and daily func-
tion in older adults in Central America. Notably, the
present study serves as a first step for national policies
regarding older adults’ wellness as a matter of public
health. Such policies should consider the importance
of ensuring accessible psychological evaluations in
primary care for the growing older adult population
of Panama. Doing so will improve the mental health
of older adults and reduce the burdens of aging pop-
ulations common to less developed regions.
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