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Abstract

Objectives: The association of pain and depression has not been evaluated in low- and
middle-income countries, which have a disproportionate burden of pain compared to high-income
countries.

Methods: Using data from the Mexican Health and Aging Study (baseline, 2012; follow-up,
2015), we examined the bidirectional relationship between pain and depressive symptoms

and identified shared predictors among community-dwelling participants =60 years (n=7237).
Multivariable logistic regressions models evaluated the association between 1)baseline pain and
incident elevated depressive symptoms and 2)baseline depressive symptoms and incident pain,
adjusting for demographic, socioeconomic, and health-related factors. Models included inverse
probability weights and evaluated interactions by gender.

Results: Participants (55.0% women) were on average 69.1 years old. Over half reported no pain
(60.7%) and low/no depressive symptoms (67.9%) in 2012, of which, 20.2% reported elevated
depressive symptoms and 25.3% self-reported pain in 2015. Baseline pain was associated with
higher odds of incident elevated depressive symptoms (aOR 1.65; 95% Cl, 1.41-1.93). Baseline
elevated depressive symptoms were associated with higher odds of developing pain (aOR 1.57;
95% ClI, 1.32-1.87). Age, gender, self-rated health, and activity of daily living limitations were
shared risk factors for pain and elevated depressive symptomatology onset. Although the incidence
of elevated depressive symptoms and pain was higher in women, there were no statistically
significant interactions.
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Conclusions: Older adults with pain or depression may be at risk for developing the other.
These shared predictors could help identify patients in clinical settings, where pain and depression
are often overlooked, reducing the cascading risk of this comorbidity.

Keywords

depression; multimorbidities; epidemiology; minority aging

INTRODUCTION

Pain is highly prevalent among older adults and is associated with an increased risk

for comorbidities, including depression.! Individuals with depression are more likely to
report pain, and the co-occurrence of both can lead to misdiagnosis, increased health

care utilization, and improper treatment.2-3 However, the studies that have established the
reciprocal nature of the depression-pain relationship have been limited to high-income
countries or younger adults.24-9 This presents challenges in low- and middle-income
countries (LMICs), including Mexico, due to greater exposure to risk factors for pain,
including violence, unregulated manual labor, and limited access to health care.1? Given the
demographic shift towards longer life expectancy and an aging population in Mexico,! the
burden of morbidities is expected to increase, including pain and depression, representing a
greater challenge among older adults. This highlights a need to understand the relationship
of pain and depression and identify contributors of both comorbidities to reduce disease
burden and improve health outcomes.

Among older adults the risk of depressive symptoms increases with age as a result of
functional disability and chronic illness.18:17 Similarly, pain contributes substantially to
morbidity, mortality, and disability’8 and threatens individuals’ quality of life.1® However,
challenges exist in quantifying the burden of pain due to its dynamic nature2? and the
inherent subjectivity of the pain experience.?! There has been limited longitudinal research
on the burden of either pain or depression in Mexico, and estimates vary by gender.12:13
Among adults aged 55-65 years old in Mexico, one study noted a 9.6% lifetime prevalence
of major depressive disorder meeting diagnostic criteria.14 Another study found that only
12.8% of older Mexicans (65+) with a depressive episode reported receiving treatment,
suggesting that late-life depression may be untreated.1> Analyses of the 2001 wave of the
Mexican Healthy Aging Study (MHAS), found a 44.6% prevalence of self-reported pain
among those 65 years and older, noting a higher burden in women (59.3% vs. 40.7%), and
depression as an associated comorbidity.13 Recent longitudinal findings from this cohort of
older Mexicans suggest that almost 20% of participants have moderate-increasing activity
limiting pain over time and depression was associated with this pain trajectory.22

Studies using cohorts of European older adults,*® established that those who develop

pain or depression were at risk for developing the other; however, the bidirectional
relationship was not salient in men.5 Shared risk factors included older age, lower
educational attainment, comorbidities, and disability status. This is consistent with a recent
Mendelian randomization study which leveraged genetic variants to establish a causal link
between depression and pain at specific body sites.23 More broadly, a literature review
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cross-sectionally estimated a 65% mean prevalence of pain symptoms (i.e., self-reported
complaints of pain, chronic pain, or pain scales) in adults with depression in psychiatric

and clinical settings. Alternatively, the mean prevalence of concurrent major depression in

patients with pain ranged from 13% to 85%, based on the study settings.? Increasing severity
of either condition has been associated with a higher prevalence of concurrent pain and
depression,24-26

We used data from the MHAS to investigate the bidirectional relationship between pain and

METHODS

depressive symptoms, with the goal of identifying common factors associated with both pain
and depressive symptoms among older adults in Mexico. Drawing on shared brain pathways
and the overlapping psychosocial experience of pain,31-33 we hypothesize that incident

pain and elevated depressive symptoms will be independently associated with each other.
However, gender differences in these associations may be driven by sociocultural norms in
this population.

Study population

Measures

The MHAS is a nationally representative study for the study of health, economic, status, and
quality of life among adults aged 50 or older from Mexico. The study was designed to be
highly comparable to the U.S. Health and Retirement Study, to prospectively evaluate the
impact of disease on the health, function and mortality of adults living in private dwellings.
Participants were interviewed in 2001 with follow-ups completed in 2003, 2012, 2015, and
2018. The response rates for these waves were 91.8%, 93.3%, 88.1%, 88.3%, and 84.7%,
respectively.343% A new sample of participants born from 1952 and 1962 and from 1963
and 1968 were added in 2012 and 2018 respectively. Proxy interviews are conducted for
individuals who could not respond themselves because of temporary absence or who were
unable to complete the interview themselves for health reasons. Study details have been
provided elsewhere.34

This analysis used 2012 as the baseline wave and 2015 as the follow-up. The 2012

MHAS sample included 18,465 respondents (Figure 1). Those younger than 60 years

old (n=5822) were excluded. Proxy and next-of-kin respondents were excluded from the
primary analytical sample since they were not asked questions on pain and depression
(n=3466). Next, we excluded anyone with missing information on depressive symptoms or
pain (n=1557) in both waves, and any of the baseline covariates (n=383). The final analytic
sample included 7237 participants aged 60 and older in 2012 who provided information on
their depressive symptoms and pain in 2015. Participants who were excluded were more
likely to be older, male, and less educated (Supplementary Table 1). We address potential
selection bias due to the exclusion of proxy respondents and inter-wave deaths with inverse
probability of attrition weights (IPWs), described below.

Depressive symptoms were assessed at each wave using a nine-item modified CES-D.36
The adapted scale assesses past week symptoms the respondent experienced a majority of
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the time including: 1) feeling depressed, 2) feeling that everything they did was difficult,

3) feeling they had restless sleep, 4) feeling happy (reverse coded), 5) feeling alone, 6)
feeling that they enjoyed life (reverse coded), 7) feeling sad, 8) feeling tired, 9) feeling very
energetic (reverse coded). Items were reported as binary “yes/no” response and summary
counts ranged from 0 to 9 with higher values indicating more depressive symptoms. A score
> 5 was categorized as elevated depressive symptomatology. This cutoff point has been
previously validated to maximize the sensitivity (80.7%) and specificity (68.7%) of a clinical
depression diagnosis in a sample of older Mexican adults.3”

Self-reported pain was assessed at each wave of the questionnaire by asking participants:
“Do you often suffer from pain?”, possible answers included: 1) Yes, 2) No. In a sensitivity
analysis, we examine activity-limiting pain. If participants reported that they often suffer
from pain, they are asked “Does the pain limit your usual activities such as household chores
or your job?” If yes, participants are categorized as reporting activity-limiting pain. Those
who did not reported pain or reported pain that did not limit their activities were included in
the reference group.

Baseline covariates included age (continuous), gender (male or female), education (none,
1-6 years, or 7 or more years), marital status (married/civil union, not married, or widowed),
consumer durables (0-3, 4-6, or 7 or more household assets with a long lifespan such as a
radio, television, refrigerator), health insurance (yes or no), self-rated health (excellent/very
good/good or fair/poor), urban residence, activities of daily living (ADL) limitations (yes,
no), arthritis, recent falls, body mass index (BMI), and social support. Urban residence

was classified as yes/no if respondents lived in community with 100,000+ residents.
Determination of one or more ADL limitation was scored yes/no through a modified
version of the Katz Index of Activities of Daily Living assessing the following five items:
bathing, eating, transferring in and out of bed, using the toilet, and dressing.38 Diagnosis

of arthritis by a doctor or medical personnel was self-reported. Falls were assessed by
asking participants if they have fallen down in the last 2 years. BMI was calculated as
self-reported weight in kilograms divided by the square of self-reported height in meters.
We used imputed BMI, provided by the MHAS, for those who were missing information on
height or weight. Finally, social support was operationalized as the participant’s perceptions
of emotional support from their social network members by answering “yes” or “no” to the
prompt, “Do you have neighbors or friends you can count on for daily activities?”.

Statistical analysis

We used descriptive statistics to describe the sociodemographic characteristics of
participants. We conducted Chi-square tests of independence to test differences in pain and
depressive symptoms at baseline and after 3 years. We used multivariable logistic regression
models to assess the independent associations between 1) baseline pain and incident elevated
depressive symptoms in 2015 and 2) baseline depressive symptoms and incident pain in
2015, adjusting for respondent’s demographics, socioeconomic characteristics, and health-
related factors. We corrected for selection bias due to mortality, loss to follow up, and refusal
of participation by using inverse probability of attrition weights. In addition, we included
robust standard errors to account for clustering of the data at the household level. We
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evaluated additive and multiplicative interaction and stratified the models by gender. We also
tested the sensitivity of our results to alternative measures of pain and depressive symptoms,
specifically: 1) using activity-limiting pain to contextualize the associations with pain that is
severe enough to limit daily activities and 2) using the continuous CES-D score (0-9). All
p-values were two-sided; a.=0.05 was considered the cutoff for statistical significance. We
performed all statistical analyses using Stata version 17 (StataCorp LLC, College Station,
TX).

Descriptive characteristics

At baseline, in the overall sample (n=7237), over half of the respondents had either no pain
(60.7%) or low/no depressive symptoms (67.9%). Noted in Figure 1, we assessed incident
outcomes at follow-up. As such we excluded 2845 (39.3%) participants with baseline pain
in the first analytic sample and 2324 (31.1%) participants with baseline elevated depressive
symptoms were excluded in the second analytic sample. Of those who did not report pain
at baseline (n=4392; analytic sample 1), respondents were around 69 years old (standard
deviation [SD]= 6.9) on average and nearly 50% were women (Table 1). Twenty seven
percent of women and 14.4% of men reported elevated depressive symptoms at baseline
(Supplementary Table 2). On average, women without pain at baseline were more likely

to not be married, have lower education, have insurance, report fair/poor self-rated health,
have an ADL limitation, arthritis, report a recent fall, and have a higher BMI, compared to
men. Of those without elevated depressive symptoms at baseline (n=4913; analytic sample
2), women (34.2%) were more likely than men (24.4%) to self-report having pain at baseline
(Supplementary Table 3). The distribution of baseline characteristics by gender followed
similar patterns as in the first analytic sample.

In the first analytic sample, 25.3% of the respondents had incident pain in 2015, of which
the majority were women (57.8%), compared to men (42.2%) (Table 1). In the second
analytic sample, 20.2% of the respondents had incident elevated depressive symptoms in
2015. Similarly, women more often reported elevated symptoms than men (56.1% vs.
43.9%, respectively). Given that characteristics were comparable across the overall and
analytic samples, we provided the full descriptive bivariate results for the set of covariates
only in Supplementary Tables 4a and 4b.

Elevated Depressive Symptoms and Pain

Of those who did not report pain at baseline (n=4392; analytic sample 1), having elevated
depressive symptoms was associated with higher odds of incident pain (adjusted odds

ratio [aOR]= 1.57; 95% Cl, 1.32-1.87) at follow-up (Table 2). The independent predictors
for the onset of pain, were elevated depressive symptoms, older age, female gender, not
being widowed, lower education, fair/poor self-rated health, lower ADL functioning, having
arthritis, having a perception of no social support, and higher BMI at baseline.

Similarly, for both men and women, compared to those with low/no depressive symptoms,
those with elevated depressive symptoms had higher odds of incident pain (aOR=1.52;
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95% Cl, 1.22-1.90 for women; aOR= 1.69; 95% CI, 1.27-2.25 for men). We did not
observe significant evidence of multiplicative (P=.64) or additive interactions (P=.71)

of baseline depressive symptoms and the participant’s gender. However, there were some
notable differences in predictors by gender. Older age was associated with an increased odds
of incident pain for men, but not women. Conversely, reporting having social support was
associated with lower odds of incident pain for women, but not men.

Pain and Elevated Depressive Symptoms

Of those who did not have elevated depressive symptoms at baseline (n=4913; analytic
sample 2), reporting pain was associated with higher odds of incident elevated depressive
symptoms (aOR= 1.65; 95% CI, 1.41-1.93) at follow-up (Table 3). The independent
predictors for the onset of elevated depressive symptoms, were pain, older age, female
gender, less than 7 consumer durables, fair/poor self-rated health, and lower ADL
functioning at baseline.

Similarly, for both men and women, compared to those with no pain, those who reported
pain had a higher odds of incident elevated depressive symptoms (aOR=1.65; 95% Cl, 1.33—
2.04 for women; aOR= 1.66; 95% CI, 1.31-2.10 for men). We did not observe significant
evidence of multiplicative (P=.73) or additive interactions (P=.55) of baseline pain and

the participant’s gender. Some notable differences by gender included that for men, being
single, divorced or separated (vs. married or in a civil union) was associated with a higher
odds of incident elevated depressive symptoms and having 7 or more consumer durables (vs.
0-3) was associated with lower odds of incident elevated depressive symptoms, but not for
women. Alternatively, for women having health insurance was associated with lower odds of
onset of elevated depressive symptoms, but not for men.

Shared predictors

Both reporting pain and having elevated depressive symptoms at baseline were significant
predictors of having elevated depressive symptoms or reporting pain, respectively, as at
follow-up. Besides these two common risk factors, older age, female gender, fair/poor
self-rated health, and having any ADLs were also shared predictors contributing to pain
and elevated depressive symptoms. Although there were nuanced differences in predictors
of incident elevated depressive symptoms or pain, shared risk factors between the two were
consistent by gender.

Sensitivity analyses

We tested the sensitivity of our results to alternative measures of depressive symptomatology
and pain. We compared associations between pain and depressive symptoms using the
continuous CES-D score. Consistent with our main analyses, each unit increase in CES-D
score was associated with greater odds of pain (aOR=1.12; 95% CI, 1.09-1.16) at follow-up,
adjusting for all covariates. Predictors followed similar patterns of significance, however; as
expected, by using a continuous measure of symptoms, the magnitude of the associations
were weaker (Supplementary Table 5). On average, the mean CES-D score was 0.66 units
(95% CI, .52-.81) larger for those who reported pain at baseline, compared to those who
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did not. In addition, marital status, education, urbanicity, and having arthritis were also
associated with depressive symptom score (Supplementary Table 6).

In addition, given the plausible subjective nature of self-reported pain, we compared
associations between activity limiting pain and elevated depressive symptoms. The results
were consistent with our main models. Those with elevated depressive symptoms (vs.
low/no depressive symptoms) had 1.64 times the odds of activity limiting pain at follow-up
(95% Cl, 1.39-1.95). Of note, education and social support were no longer statistically
significant predictors, however; having a fall was associated with activity limiting pain
(Supplementary Table 7). Participants with activity limiting pain had 1.55 times the odds
of elevated depressive symptoms, compared to those without activity limiting pain (95%
Cl, 1.23-1.94). Predictors followed similar patterns of significance to the main model
(Supplementary Table 8).

DISCUSSION

In this large population-based cohort of older Mexican adults, we found evidence that those
with pain or elevated depressive symptoms were at risk for developing the other condition.
Specifically, elevated depressive symptoms at study baseline were associated with incident
pain at follow-up. Conversely, reporting pain at baseline was associated with the onset of
elevated depressive symptoms. Acknowledging the sociocultural scripts of gender roles and
the differential burden of pain and depression in Mexican older adults, we additionally
evaluated these associations by gender. We found that these pain-depression associations
persisted; however, there was no evidence of statistically significant interaction, despite
some nuanced gender differences in predictors such as social support being associated with
a lower risk of incident pain only among women. These results provide evidence of a
cascading effect of increasing pain and depressive symptoms with shared predictors such as
older age, female gender, poor self-rated health, and having ADL functional limitations at
baseline.

Our finding that elevated depressive symptoms was associated with pain is consistent with
recent literature, but provides an important extension to a middle-income country.4-:39:40
We found evidence of an association between pain and incident elevated depressive
symptoms, supporting a bidirectional association of both pain and depression across
different study populations.#:5:23:39-41.6:42 Although health factors were fairly consistent

by gender, age and social support differentially impacted pain, suggesting demographic and
psychosocial factors may be major drivers of the gender differences observed in pain burden.
Conversely, marital status, consumer durables, and insurance status differentially impacted
risk of elevated depressive symptoms, suggesting that only sociodemographic factors may
be major drivers of the gender differences observed in depression burden. Similarly, sister
studies in European cohorts of older adults (50+) also noted age, gender, BMI, and
functional status limitations as predictors of incident pain and depression.*° Evidence
points towards a higher prevalence and risk of pain among women across several chronic
conditions (e.g. fibromyalgia, migraine, and irritable bowel syndrome), as a result of various
potential sociocultural, psychological, physiological mechanisms which may underlie these
sex differences.*3 However, findings of gender being a significant predictor of subsequent
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pain among those with depression are mixed, including observed null associations in

studies with younger primary care patients.3%40 In contrast, the participants included in our
analyses were on average older; therefore, we hypothesize that there may be a differential
accumulation of gender-associated risks and subsequent inequalities resulting in an increase
in prevalence of health conditions associated with pain (e.g., arthritis) and functional decline
across the life-course, further widening the pain gender gap in later life.

This bidirectional association between pain and elevated depressive symptoms can

be explained through both molecular (i.e., common neuroplasticity changes)32 and
psychosocial mechanisms (i.e., catastrophizing, perceived locus of control, and fear-based
avoidance).3344-46 Gijven the complex psychosocial aspects of the pain experience as
both an emotional condition and a physical sensation, recent evidence has proposed
common brain pathways for depression and pain. Depletion of modulatory neuropeptides
in the central nervous system, as a result of depression, have been shown to disrupt the
central pain modulation system and amplify minor signals.31:32 Other literature argues
the cyclical nature of co-morbid depression and pain lead to catastrophizing and strains
to the emotion regulation system.33 These overlapping characteristics and mechanisms
have significant implications on chronic disease management. In the context of comorbid
pain and depression, the clinical presentation of somatic complaints can reduce depression
recognition, as the cause is more likely to only be attributed as a pain problem.2’-2% As

a result, providers may be neglecting treatment for the underlying depression,3° raising
concerns of polypharmacy risk in pain management and poorer health outcomes. Future
work should evaluate the role of these biological and psychosocial mechanisms and their
interaction with gender, that could point to population-level interventions to ameliorate
clinical outcomes and inform treatment course.

First, we included a binary threshold (CES-D score >5) to define elevated depressive
symptoms instead of a clinical diagnosis. Based on findings from a prior study,3 the
cutoff was validated in a geriatric clinic in Mexico. However, sensitivity analysis with the
continuous CES-D score yielded similar results. Second, similar to other large national
studies with community-dwelling older adults, the use of self-reported pain and depressive
symptoms may be subject to underreporting of symptoms due to the cultural elements

that stigmatize the perception of depression and pain, driven by traditional gender roles in
Mexico. However, we used interference with daily activities to capture a more objective
measure of pain, by evaluating associations with depressive symptoms using activity-
limiting pain in a sensitivity analysis. Of note, no information was collected on pain
location or treatment. Nevertheless, to our knowledge, this is the first study to evaluate the
associations between depressive symptoms and incident pain in Mexico, a middle-income
country, which, like many LMICs, is experiencing rapid aging, facing potentially increasing
comorbid burden in older adults in the context of a health care infrastructure with limited
mental health services. Additional strengths include the use of a nationally representative
sample of older adults and the use of IPWs to account for selection due to mortality and
longitudinal study attrition.
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In our national sample of Mexicans, aged 60 and older, those with either pain or elevated
depressive symptoms were at significant risk for developing the other over a three-year
follow-up. We identified older age, female gender, poor self-rated health, and ADL
functional limitations as shared risk factors which could serve to identify patients in
clinical settings, where pain and depression are often overlooked. Both pharmacologic and
nonpharmacologic interventions may result in population-level benefits which may reduce
the cascading risk of developing co-morbid pain and depression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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KEY POINTS:

. In Mexico, older adults (60+) with either pain or elevated depressive
symptoms were at risk for developing the other health condition.

. Shared predictors included older age, female gender, fair/poor self-rated
health, and activity of daily living limitations, which could serve to identify
patients in clinical settings.

. There were gender nuances in the predictors of incident elevated depressive
symptoms or pain, which underscore the importance of considering traditional
and social gender norms when evaluating either.
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Flowchart depicting analytic sample selection
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Table 1.

Baseline Characteristics of Respondents for the Overall and Analytic Samples, Mexican Health and Aging
Study, 2012

Characteristic Overall (n=7237) Analytic sample 1 Analytic sample 2 (n=4913)
(n=4392) Without depression at
Without pain at baseline baseline
No. % Mean No. % Mean No. % Mean
(SD) (SD) (SD)

Age, years (63-91) 68.9 (6.9) 68.8 (6.9)
Gender

Male 3258 45.0% 2224 50.6% 2517  51.2%

Female 3979 55.0% 2168  49.4% 2396  48.8%
Marital status

Married or in a civil union 4852  67.0% 3004 68.4% 3504 71.3%

Single/divorced/separated 708 9.8% 408 9.3% 450 9.2%

Widowed 1677 23.2% 980 22.3% 959 19.5%
Education

0 years 1500 20.7% 809 18.4% 875 17.8%

1to 6 years 4008 55.4% 2368 53.9% 2618  53.3%

6 or more years 1729  23.9% 1215  27.7% 1420  28.9%
Locality size

Rural 3043  42.1% 1796  40.9% 1981  40.3%

Urban 4194  58.0% 2596 59.1% 2932 59.7%

Consumer durables

0-3 1454 20.1% 818 18.6% 860 17.5%

4-6 3902 53.9% 2328  53.0% 2571 52.3%

7+ 1881  26.0% 1246 28.4% 1482  30.2%
Has insurance 6445 89.1% 3882 88.4% 4382  89.2%
Fair/poor self-rated health 5149 71.2% 2792  63.6% 3197 65.1%
Has an ADL limitation 1523  21.0% 541 12.3% 682 13.9%
Has arthritis 1190 16.4% 407 9.3% 625 12.7%
Had a fall 3088 42.7% 1560 35.5% 1780  36.2%
Has social support 3928 54.3% 2387 54.4% 2742  55.8%
Body mass index 27.3 269 (4.3) 271 (4.4)

(4.5)

Self-reported pain at baseline 2845 39.3% 0 0% 1432 29.2%
Has elevated depressive symptoms at baseline 2324 32.1% 911  20.7% 0 0%
Incident self-reported pain in 2015 nfa 1111 25.3% nfa
Incident elevated depressive symptoms in 2015  n/a n/a 993 20.2%

Abbreviations: SD, standard deviation, ADL, activities of daily living, n/a, not applicable

Note. Consumer durables are the number of the following items available in the household of residence: radio, television, refrigerator, washer,
telephone, water heater, internet, and computer
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Multivariable logistic regression models assessing the association between elevated depressive symptoms and
incident pain in 2015 among older Mexicans, overall and by gender

Characteristic Overall Women Men
(n=4392) (n=2168) (n=2224)
aOR  95% ClI aOR  95% ClI aOR  95% ClI

Elevated depressive symptoms 157 1.32-1.87 <.001 152 1.22-1.90 <.001 1.69 1.27-225 <.001
Age, years 1.02 1.00-1.03 .009 1.01 1.00-1.03 13 1.02 1.00-1.04 .02
Gender

Male 1.00 Ref n/a - nla -

Female 144 123-1.69 <.001 nla - nla -
Marital status

Married or in a civil union 1.00 Ref 1.00 Ref 1.00 Ref

Single/divorced/separated 0.81 0.63-1.05 A1 0.80 0.58-1.10 17 0.85 0.55-1.31 .46

Widowed 0.71 058-0.86 <.001 0.76 0.61-0.96 .02 0.57 0.39-0.85  .005
Education

0 years 1.00 Ref 1.00 Ref 1.00 Ref

1to 6 years 0.78  0.64-0.95 .01 0.79 0.61-1.03 .08 0.74  0.55-1.00 .05

6 or more years 094 0.73-1.20 .60 095 0.68-1.34 .79 0.89 0.62-1.30 .56
Locality size

Rural 1.00 Ref 1.00 Ref 1.00 Ref

Urban 0.87 0.74-1.02 .08 0.87 0.70-1.08 .20 0.86 0.68-1.09 .69
Consumer durables

0-3 1.00 Ref 1.00 Ref 1.00 Ref

4-6 099 0.81-1.21 .89 114 0.87-1.50 .34 0.83 0.61-1.11 21

7+ 1.05 0.81-1.35 .73 120 0.85-1.71 .30 0.88 0.61-1.27 .50
Has insurance 0.90 0.72-1.12 .33 0.87 0.63-1.21 40 0.94 0.69-1.28 .69
Fair/poor self-rated health 256 215-3.05 <.001 276 216-353 <.001 236 1.83-3.03 <.001
Has an ADL limitation 168 1.37-206 <.001 181 1.37-238 <.001 149 1.09-2.03 .01
Has arthritis 259 207-324 <.001 248 187-328 <.001 277 1.89-406 <.001
Had a fall 1.14 0.98-1.33 .08 110 0.90-1.35 .33 1.20 0.95-1.52 A2
Has social support 0.83  0.72-0.96 .01 0.79  0.65-0.96 .02 0.88 0.71-1.10 .26
Body mass index 1.03 1.01-1.05 .001 1.02 1.00-1.05 .02 1.04 1.01-1.07 .01

Source: Mexican Health and Aging Study, 2012 and 2015.

Abbreviations: aOR, adjusted odds ratio, Cl, confidence interval, ADL, activities of daily living

Note: Models include IPWs. Consumer durables are the number of the following items available in the household of residence: radio, television,
refrigerator, washer, telephone, water heater, internet, and computer.
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Multivariable logistic regression models assessing the association between pain and incident elevated

Table 3.

depressive symptoms in 2015 among older Mexicans, overall and by gender

Characteristic Overall Women Men
(n=4913) (n=2396) (n=2517)
aOR  95% ClI aOR  95% ClI aOR  95% ClI

Pain 165 141-193 <.001 165 1.33-204 <.001 1.66 1.31-210 <.001
Age, years 1.03 1.01-1.04 <.001 1.02 1.00-1.04 .02 1.03 1.02-1.05 <.001
Gender

Male 1.00 Ref nla - n/a -

Female 138 1.18-1.62 <.001 nla - n/a -
Marital status

Married or in a civil union ~ 1.00 Ref 1.00 Ref 1.00 Ref

Single/divorced/separated  1.00 0.77-1.30  1.00 0.82 0.60-1.14 24 158 1.02-2.47 .04

Widowed 0.89 0.73-1.09 .27 0.87 0.69-1.11 27 0.94 0.64-1.37 74
Education

0 years 1.00 Ref 1.00 Ref 1.00 Ref

1to 6 years 0.89 0.73-1.07 .22 0.85 0.66-1.11 .23 090 0.67-1.19 .45

6 or more years 0.83  0.64-1.07 15 090 0.64-1.27 .56 0.72  0.48-1.06 .09
Locality size

Rural 1.00 Ref 1.00 Ref 1.00 Ref

Urban 0.87 0.74-1.02 .09 0.83 0.67-1.03 .09 094 0.74-1.19 .59
Consumer durables

0-3 1.00 Ref 1.00 Ref 1.00 Ref

4-6 1.06 0.87-1.31 .55 1.15 0.87-1.54 .32 098 0.74-1.31 91

7+ 0.71  0.55-0.93 .01 0.81 0.57-1.15 .24 0.62 0.42-0.92 .02
Has insurance 0.95 0.75-1.20 .65 0.71  0.51-0.98 .04 132 0.92-1.91 14
Fair/poor self-rated health 284 235-344 <.001 300 230-392 <.001 271 206-355 <.001
Has an ADL limitation 150 1.23-1.83 <.001 153 1.18-1.98 .001 149 1.10-2.01 .01
Has arthritis 1.07 0.86-1.32 .55 1.05 0.80-1.36 74 112 0.79-1.60 .52
Had a fall 1.03 0.88-1.20 .70 097 0.79-1.19 75 116  0.92-1.47 21
Has social support 091 0.78-1.05 19 0.86 0.70-1.06 15 097 0.78-1.21 .78
Body mass index 1.00 0.98-1.02 a7 1.00 0.97-1.02 .69 1.00 0.97-1.03 .99

Source: Mexican Health and Aging Study, 2012 and 2015.

Abbreviations: aOR, adjusted odds ratio, Cl, confidence interval, ADL, activities of daily living.
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Note: Models include IPWs. Consumer durables are the number of the following items available in the household of residence: radio, television,
refrigerator, washer, telephone, water heater, internet, and computer
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