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Abstract \
Pain increases with age, disproportionately affects women, and is a major contributor to decreased quality of life. Because pain is
dynamic, trajectories are important to consider. Few studies have examined longitudinal trajectories of pain, by gender, in Mexico.
We used data from 5 waves (over 2001-2018) of the Mexican Health and Aging Study, a nationally representative sample of
Mexicans aged 50 years and older. Pain was categorized as self-reported frequent pain that makes it difficult to do usual activities.
Latent class mixture models were used to create pain trajectories (n = 9824). The sample was majority female (56.15%), with a mean
age of 61.72 years. We identified 2 pain trajectories: low-stable (81.88%) and moderate-increasing (18.12%). Women had 1.75
times the odds of being in the moderate-increasing group compared with men (95% confidence interval= 1.41, 2.17). In addition,
having zero years of education was associated with higher odds of being in the moderate-increasing group, compared with having
any years of education. Fair/poor self-rated health, obesity, arthritis, elevated depressive symptoms, and falls were positively
associated with pain for both trajectory groups. Being married was positively associated with pain in the low-stable group. Insurance
status was negatively associated with pain in the low-stable group, but positively associated with pain in the moderate-increasing
group. We identified 2 trajectories of activity-limiting pain, among older Mexican adults (50+) over 17 years of follow-up.
Understanding gender differences in pain trajectories in later life and the factors associated with trajectory development is crucial to

improve quality of life, especially in vulnerable populations.
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1. Introduction

Chronic or recurrent pain is a global public health problem™® that
greatly decreases quality of life. Risk factors for pain include older
age, female sex/gender, low socioeconomic status, physical
inactivity, poor sleep, depression, and comorbidities.?® Sex
differences in pain have been well documented,'*?” including a
greater prevalence of pain among women.?”*? However, sex
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differences in pain severity and pain sensitivity are less clear.®®
Sex differences are likely due to an interaction of biological and
psychosocial factors.* While sex refers to the biological (anatomy,
chromosomal) categorization, gender includes an individual’s
identity, social influences, and social gender norms.'®

Pain is difficult to quantify because of its dynamic nature.'® It is
a subjective experience that can be acute or chronic.'? It can
develop as the result of an injury but also may be its own
condition, not necessarily a symptom of another disease.?®
Because of this complexity, it may be difficult to characterize
chronic pain using population-based survey data. Population-
based studies may differ in their case definitions, resulting in
variability of findings."® Examining trajectories is one way to
leverage existing population data to assess the burden of pain. To
the best of our knowledge, few longitudinal studies exist which
examine pain in low- and middle-income countries (LMICs). This
is an important setting to study pain because individuals in LMICs
have alarger burden of chronic pain compared with those in high-
income countries because of their greater exposure to certain risk
factors for pain, including exposure to violence, manual labor,
motor vehicle accidents, and obstetric complications.?

Mexico provides an interesting context in which to study pain
because it is experiencing shifting demographics and disease
burdens which are bound to increase the prevalence of pain. Mexico
has a rapidly aging population; the proportion of the population of
adults aged 60 years and older is projected to triple from 10% in
2017 to 25% by 2050.%*® Women will continue to compose a
majority of the oldest-old population because of their longer life
expectancies.® In addition, the disease burden is shifting from

www. painjournalonline.com e285


mailto:samilani@utmb.edu
http://www.painjournalonline.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1097/j.pain.0000000000002292
www.painjournalonline.com

€286 S.A. Milani et al. ® 163 (2022) e285-292

communicable to noncommunicable diseases.*' In 2017, headache
disorders and low back pain were the second and third leading
causes of years lived with disability, showing an increase since 2007
of 15.9% and 25.7%, respectively.?® Another study performed in
Mexico between 1990 and 2016 examined the burden of
musculoskeletal disorders, a frequent and important cause of
chronic pain.? They found that the increased burden was due to the
aging population, rather than a true increase.® They also observed
that years lived with disability due to musculoskeletal disorders were
1.3 times higher among women compared with men.®

In this article, we will use group-based trajectory modeling to
identify latent classes with distinct trajectories of activity-limiting
pain. Using this approach, we aim to analyze gender differences
in the trajectory of pain using 17 years of data from the Mexican
Health and Aging Study (MHAS), a national, longitudinal study of
older Mexicans (50+).

2. Methods

2.1. Data

Data come from the MHAS,*6 which started in 2001 (wave 1), with
those born in 1951 and older. Follow-up interviews were
completed in 2003 (wave 2), 2012 (wave 3), 2015 (wave 4), and
2018 (wave 5). In addition, refresher samples were included in
2012 and 2018 of people born in 1952 to 1962 and 1963 to 1968,
respectively. The MHAS has a high response and follow-up rate for
all waves, ranging from 85% to 93%, and death is the main cause
of attrition.3® Data on sociodemographic characteristics, health,
disability, family background, and economic well-being have been
collected in each wave of the MHAS. Direct interviews with the
participants are conducted; however, proxy interviews are possible
if the respondent is unavailable or unable to complete the interview
directly. For this study, we will use only direct interviews because
information on pain is not collected through proxy interviews. In
addition, we include only individuals who had an observation for
pain in wave 1 and wave 2 and those who had complete
information on variables at baseline (n = 9824). Our sample size
was about 68.4% of the total number of individuals who had a
direct interview at wave 1. Figure 1 displays the sample selection
criteria. At baseline, those who were excluded from our analyses
were more often female, younger, had 7 or more years of
education, married, reported their health as excellent/very good/
good, and did not report arthritis, falls, or at least 1 activity of daily
living limitation compared with those who were included (P < 0.05).

2.2. Measures
2.2.1. Dependent variable

Seff-reported pain is assessed at each wave of the MHAS.2*
Participants are asked “Do you often suffer from pain?” (yes/no). If
they respond yes, then they are asked “How the pain is the majority of
the time?” (mild/moderate/severe) and “Does the pain limit your usual
activities such as chores or your job?” (yes/no). For the purposes of this
analysis, as we were interested in pain that impacts daily life, we defined
pain as pain that limits the participant’s usual activities. Participants were
categorized as reporting pain if they responded yes to (1) frequently
suffering from pain and (2) that the pain limits their usual activities.
Participants were included in the reference group who reported (1) that
the pain did not limit usual activities or (2) no pain.
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Figure 1. Selection of the analytic sample (n = 9824).

2.2.2. Covariates

Covariates included age (continuous), gender (male or female),
education (0 years, 1-6 years, or 7 or more years), marital
status (married or not married), self-rated health (excellent/
very good/good or fair/poor), diabetes, obesity, arthritis,
depressive symptoms, and falls. Self-rated health was
assessed by asking participants “Would you say your health
is excellent/very good/good/fair/poor?” Diabetes or arthritis
was assessed by asking participants if they had ever been
diagnosed by a doctor with either condition. Obesity was
categorized using body mass index (BMI), calculated using
self-reported height and weight. We used imputed BMI,
provided by the MHAS, for those who were missing in-
formation on height or weight. Participants were classified as
having obesity if their BMI was = 30 kg/m2. Depressive
symptoms were assessed using a modified Center for
Epidemiologic Studies Depression (CES-D) Scale.®” Partici-
pants were classified as having elevated depression symp-
toms if they endorsed 5 or more depressive symptoms; if they
reported O to 4 depressive symptoms, they were classified as
having no/low depressive symptoms.” This cutoff has been
validated using MHAS data.” Finally, falls were assessed by
asking participants if they had fallen down in the past 2 years.

2.2.3. Analysis

Descriptive statistics were used to calculate baseline characteristics of
the sample, by gender. Then, we used latent class mixture models to
assess pain trajectories with the Stata user-created procedure “traj.”?
We compared models with 1 to 5 trajectories and tested the
significance of functional forms. Model selection was performed by
comparing Bayesian information criterion between models. We further
assessed model adequacy by examining posterior probabilities of
group membership, with 0.70 as the criterion for an adequate fit, and
required that each trajectory group have a minimum of 10% of
participants.

Baseline measures of gender and education were incorporated into
the model as risk factors for group membership. Factors that have
time-dependent effects were incorporated into the model as time-
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varying covariates that directly contribute to the estimate of pain
trajectories. These included marital status, insurance status, self-rated
health, diabetes, obesity, arthritis, depressive symptoms, and falls.

Because of the longitudinal nature of the MHAS, attrition is
important to consider because participants are lost to follow-up
over time. Our modeling approach allows us to account for
nonrandom participant attrition (ie, death) by modeling dropout as
a function of previous observations.'® As the basic trajectory
model assumes that missing data are missing at random, we
included an indicator of mortality and follow-up to indicate which
observations are in fact missing at random. Descriptive statistics
were used to compare characteristics of trajectory groups, by
gender. A sensitivity analysis was performed to evaluate (1) if the
number and shapes of trajectories differed by gender and (2) if
factors affecting trajectories were consistent by gender. There are
no well-established guidelines for determining appropriate
sample sizes or procedures for assessing power for the group-
based trajectory modeling and latent growth mixture modeling,
which are two similar methods that classify people into groups
based on their trajectory. However, a number of simulation
studies have found that latent growth mixture modeling analyses
are likely underpowered for all but the largest data sets (eg, N >
500)."® Our study has nearly 10 times that sample size, even for
the subgroups. With 5 waves of data, we expect reasonable
statistical power to include 10 independent variables, although
actual simulation was not conducted. Stata 15.1 (StataCorp LLC,
College Station, TX) was used for all analyses.
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3. Results

3.1. Baseline characteristics

Overall, the sample had a mean age of 61.72 years and was
majority female (56.15%). Table 1 shows the characteristics of
our sample, by gender. Our total sample was composed of 9824
individuals providing 26,914 observations. In our sample, women
were younger (61.42 vs 62.08), more often reported zero years of
education (26.20% vs 20.96%), were more often not married
(41.583% vs 16.34%), more often insured (64.70% vs 61.58%),
more often rated their health as fair/poor (69.18% vs 56.75%),
and reported more health conditions [diabetes (17.66% vs
13.44%), obesity (25.31% vs 18.36%), arthritis (25.36% vs
15.27%), elevated depressive symptom (42.97% vs 24.42%),
and falls (43.71% vs 27.48%)] compared with men. For men, the
percentage with pain ranged from 14.51% at wave 110 15.29% at
wave 5. For women, the percentage with pain ranged from
22.97% at wave 110 25.01% at wave 5. Figure 2 displays plots of
the probability of pain by trajectory group. Our final model was a
two-trajectory model: a quadratic and a linear trajectory. Based
on the trajectories displayed in Figure 2, group 1 was titled “low-
stable” and group 2 was titled “moderate-increasing.” Supple-
mentary Table 1 displays the proportion of participants reporting
activity-limiting pain at each round, by trajectory group and
gender (available at http://links.lww.com/PAIN/B359).

A majority of participants (81.88%) belonged to the low-stable
group. Table 2 displays the characteristics of the sample by

Baseline Characteristics of the sample, by gender (n = 9824).

Baseline (2001) characteristic

Men (n = 4308; 43.85%)

Women (n = 5516; 56.15%)

Age (SD)* 62.08 (9.15) 61.42 (8.92)
Years of education®
Oy 903 (20.96%) 1445 (26.20%)
106y 2382 (55.29%) 2976 (53.95%)

7 or more years

1023 (23.75%)

1095 (19.85%)

Marital status*
Married
Not married

3604 (83.66%)
704 (16.34%)

3225 (58.47%)
2291 (41.53%)

Insurance status*
Insured
Uninsured

2653 (61.58%)
1655 (38.42%)

3569 (64.70%)
1947 (35.30%)

Self-rated health*
Excellent/very good/good
Fair/poor

1863 (43.25%)
2445 (56.75%)

1700 (30.82%)
3816 (69.18%)

Diabetes*
Yes 579 (13.44%) 974 (17.66%)
No 3729 (86.56%) 4542 (82.34%)
Obesity*
Yes 791 (18.36%) 1396 (25.31%)
No 3517 (81.64%) 4120 (74.69%)
Arthritis*
Yes 658 (15.27%) 1399 (25.36%)
No 3650 (84.73%) 4117 (74.64%)

*

Depressive symptoms

Elevated 1052 (24.42%) 2370 (42.97%)

None/low 3256 (75.58%) 3146 (57.03%)
Falls*

Yes 1184 (27.48%) 2411 (43.71%)

No 3124 (72.52%) 3105 (56.29%)

* P<0.05.
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Figure 2. Trajectories of activity-limiting pain among Mexican Health and Aging Study (MHAS) participants from 2001 to 2018 (n = 9824). Dots represent group

means at each wave. Age is mean age at each observation of pain.

trajectory group. Those in the moderate-increasing group were
more often female (75.39% vs 51.89%), more often reported zero
years of education (35.90% vs 21.25%), more often not married
(87.30% vs 29.98%), reported their health as fair/poor (78.76% vs
60.41%), and reported more health conditions [diabetes (18.31%
vs 15.25%), obesity (27.30% vs 21.15%), arthritis (31.45% vs
18.61%), elevated depressive symptoms (49.55% vs 31.58%),
and falls (43.99% vs 34.96%)]. Insurance status did not differ by
trajectory group. Dropout probabilities varied by group, ranging
from 66.97% to 67.08%. Most of the dropout was due to mortality
over the 17 years, and this was similar by group. Overall, 36.30%
of those in the low-stable group died by the end of the study
period, and 36.29% of those in the moderate-increasing group
died by the end of the study period. In addition, the responses of
participants who subsequently were alive but unable to complete
the interview for health reasons or because of a temporary
absence were informed by proxies (approximately 12.64% in the
low-stable group and 13.88% in the moderate-increasing group).
These respondents effectively were lost to follow-up in the study
analysis and were accounted for in the dropout. Other, less
common reasons for dropout included subject’s refusal and
inability to locate the subject at follow-up.

3.2. Risk factors for group membership

Table 3 displays the multinomial portion of latent class mixture
models of trajectories of pain, representing risk factors for group
membership. Women had 1.75 times the odds of membership in the
moderate-increasing group compared with men (95% confidence
interval [Cl] = 1.41-2.17). Compared with those with O years of
education, those with 1 to 6 years of education and those with 7 or
more years of education had lower odds of membership in the
moderate-increasing group (odds ratio = 0.70, 95% Cl = 0.56 to
0.87; odds ratio = 0.47, 95% CI = 0.35 to 0.63, respectively).

3.3. Time-varying covariates

The association of time-varying covariates with pain probability
over time, by group, is displayed in Table 4. For those in the low-
stable group, being married, having fair/poor self-rated health,

obesity, arthritis, elevated depressive symptoms, and falls were
associated with increased pain, over time, while having
insurance was associated with reduced pain over time in this
group. For those in the moderate-increasing group, having
insurance, fair/poor self-rated health, obesity, arthritis, de-
pressive symptoms, and falls were associated with increased
pain over time.

3.4. Sensitivity analyses

The results of our sensitivity analysis are presented in Supple-
mentary Figure 1 and Supplementary Tables 2—4 (available at
http://links.lww.com/PAIN/B359). Supplementary Figure 1 dis-
plays plots of the probability of pain by trajectory group, for each
gender. Both men and women had a two-trajectory model;
among men, group 1 was titled “low-stable” and group 2 was
titled “moderate-stable,” whereas for women, group 1 was titled
“low-stable” and group 2 was titled “moderate-increasing.” Men
showed 2 linear trajectories, while women had both a quadratic
and a linear trajectory. Supplementary Table 2 displays charac-
teristics of the sample by trajectory group and gender (available at
http://links.lww.com/PAIN/B359).

Among both men and women, having any education was
associated with a reduced risk of membership in the moderate-
stable and moderate-increasing groups, respectively (Supple-
mentary Table 3, available at http://links.lww.com/PAIN/B359).
Some similarities and differences emerged, by gender, in the
association of time-varying covariates with pain probability over
time (Supplementary Table 4, available at http://links.lww.com/
PAIN/B359). Among both men and women, fair/poor self-rated
health, arthritis, and elevated depressive symptoms were
associated with increased with pain for each group. For men
only, being married, having insurance, and having obesity were
associated with increased pain in the moderate-stable group.
Among men, reporting falls were associated with increased pain
in both the low-stable and moderate-stable groups. For women
only, being married and reporting falls were associated with
increased pain in the low-stable group, while having obesity was
associated with increased pain in both the low-stable and
moderate-increasing groups.


http://links.lww.com/PAIN/B359
http://links.lww.com/PAIN/B359
http://links.lww.com/PAIN/B359
http://links.lww.com/PAIN/B359
http://links.lww.com/PAIN/B359

February 2022 e VVolume 163 ¢ Number 2

www.painjournalonline.com e289

Baseline characteristics of sample by pain trajectory group (n = 9824).

Baseline (2001) characteristic

Group 1: Low-stable (n = 8044%; 81.88%)

Group 2: Moderate-increasing (n = 1780%;

18.12%)
Age (SD)* 61.60 (9.03) 62.23 (9.01)
Gender*
Male 3870 (48.11%) 439 (24.61%)
Female 4174 (51.89%) 1342 (75.39%)

Years of education®
0y 1709 (21.25%)
1t06y 4410 (54.82%)
7 0r more years 1925 (23.93%)

639 (35.90%)
948 (53.26%)
193 (10.84%)

Marital status*
Married
Not married

5713 (71.02%)
2331 (28.98%)

1116 (62.70%)
664 (37.30%)

Insurance status
Insured
Uninsured

5093 (63.31%)
2951 (36.69%)

1129 (63.43%)
651 (36.57%)

Self-rated health*

Excellent/very good/good 3185 (39.59%)

378 (21.24%)

Fair/poor 4859 (60.41%) 1402 (78.76%)
Diabetes*

Yes 1227 (15.25%) 326 (18.31%)

No 6817 (84.75%) 1454 (81.69%)
Obesity*

Yes 1701 (21.15%) 486 (27.30%)

No 6343 (78.85%) 1294 (72.70%)
Arthritis*

Yes 1497 (18.61%) 560 (31.45%)

No 6547 (81.39%) 1220 (68.54%)
Depressive symptoms*

Elevated 2540 (31.58%) 882 (49.55%)

None/low 5504 (68.42%) 898 (50.45%)
Falls*

Yes 2812 (34.96%) 783 (43.99%)

No 5232 (65.04%) 997 (56.01%)

* P<0.05.

4. Discussion

Consistent with previous work, we found gender differences in
the experience of activity-limiting pain, defined as pain that limits
daily activities, among aging Mexicans. Using data from the
MHAS, we identified 2 trajectories of activity-limiting pain (low-

Latent class mixture models of trajectories of activity-limiting
pain from the Mexican Health and Aging Study (MHAS)
(n = 9824) —risk factors for group membership, OR (95% CI).

Group 1: Low-stable Group 2: Moderate-

(ref) increasing

Gender

Male —

Female 1.75 (1.41-2.17)
Education

Oy —

1t06y 0.70 (0.56-0.87)

7 or more 0.47 (0.35-0.63)

years

Cl, confidence interval; OR, odds ratio

stable and moderate-increasing), among older Mexican adults
aged 50 years and older over 17 years of follow-up.

Women had higher odds than men of being in the moderate-
increasing group. In fact, the moderate-increasing group was
about 75% female, while gender in the low-stable group was
evenly distributed. This finding further solidifies the well-
documented larger burden of pain among women.'*2"*2 The
results of the sensitivity analysis merit some discussion here.
Although health factors were fairly consistent by gender, marital
status and insurance status differentially impacted pain, suggest-
ing demographic and socioeconomic factors may be major
drivers of the gender differences observed in pain burden. The
Lancet Conceptual Framework of the Gender System and Health
posits that gender differences in older age may be explained by
gender inequalities throughout the life course.’® These lifelong
inequalities form gendered health behaviors and health systems
and ultimately result in gender disparities in late life.’® This
dynamic may be especially relevant in Mexico, with traditional
gender norms where men are expected to provide for the family
while women are responsible for maintaining the household and
caring for children.?® The relationship between marital status and
pain is understudied®®: however, we hypothesize that married
men may be under more daily demand as household providers.
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Latent class mixture models of trajectories of activity-limiting pain from the Mexican Health and Aging Study (MHAS) (n =
9824) —time-varying covariate coefficient estimates, 8 (SE), by gender.

Group 1: Low-stable

Group 2: Moderate-increasing

Marital status (married) 0.31 (0.08)* 0.01 (0.08)
Insurance status (yes) —0.21 (0.09)* 0.25(0.10)
Self-rated health (fair/poor) 1.37 (0.14)* 1.13 (0.11)*
Diabetes —0.06 (0.08) 0.12(0.09)
Obesity 0.23 (0.08)* 0.43 (0.09)*
Arthritis 1.02 (0.08)* 0.90 (0.09)*
Depressive symptoms 1.22 (0.08)* 1.07 (0.08)*
Falls 0.54 (0.08) 0.23 (0.08)*

*P<0.05.

This stress may exacerbate existing conditions, and there may be
a higher probability for moderate pain expression. On the other
hand, women who are married and in the low pain group may not
have these underlying pain conditions, but maintaining the
household may increase their pain over time. Also, women have
a higher burden of health conditions which are associated with
pain, including arthritis and depression,*'* which may further
contribute to this gender disparity in the burden of pain.

Socioeconomic status, including education, is inversely related to
pain prevalence.””?® Those with low education have a higher
likelihood of disabling pain, compared with those with a higher
education.”” In our analyses, we found that having zero years of
formal education, compared with having any years of education, was
a risk factor for membership in the moderate-increasing group. In our
sensitivity analyses, we found no gender differences in the
association of education with group membership. Although previous
work has not examined the relationship between formal education
and limiting pain in Mexico, previous work using data from the MHAS
has investigated the relationship between education and health
outcomes and found that, in urban areas, having any years of
education was associated with better self-rated health and physical
functioning.*°

In examining time-varying covariates, we found that insurance
had opposite effects in each trajectory group; in the low-stable
group, insurance was negatively associated with pain, while in the
moderate-increasing group, having health insurance was posi-
tively associated with pain. In 2003, the formal adoption of Seguro
Popular, a public insurance program for those not enrolled in any
health insurance program, reduced the percentage of house-
holds without any health care coverage from 58% in 2001 to 13%
in 2012.%° This change represents a substantial increase in
access to care. Insurance may have this differing effect because
of the nature of health care in addressing different types of pain.
Those in the low prevalence group may be accessing preventive
care and preventing painful conditions. On the other hand, those
in the moderate-increasing group start off with pain. This pain
increases over time, and the adoption of insurance may represent
treatment for their ongoing health conditions.

Health conditions, except for diabetes, were positively
associated with pain in both groups. Self-rated health, obesity,
arthritis, elevated depressive symptoms, and falls were positively
associated with pain, over time. These findings are consistent
with what has been documented in the literature. Poor self-rated
health, obesity, and arthritis are associated with pain.?%2%:%0
Previous work using data from the English Longitudinal Study of

Aging, a sister study of the MHAS, documented a reciprocal
relationship between pain and depression, in which those with
either pain or depression were at risk of developing the other
condition.” Also, falls may result in injurious bone fractures,® a
known cause of chronic pain.?® We may not have observed a
relationship between diabetes and pain because only a pro-
portion of those with diabetes have diabetic neuropathy, which
creates pain that may increase overtime and limit patients’
activities.**

Previous studies examining pain trajectories in adults have
documented a larger number of trajectories, compared with our
study, ranging from 3 to 5 trajectories.?6:10:11:31.:34.38.45 Thg
difference in the number of trajectories may be due to differences
in our pain measurement. Most of these studies focused on a
specific type of pain, such as musculoskeletal,? back,®'" or knee
pain,®®13445 while our study was focused on activity-limiting
pain. Similar to our study, Rundell et al. examined activity-limiting
pain among community-dwelling adults aged 65 years and older
in the United States.®® They found 4 trajectories (low, increasing,
decreasing, and high),®® while in our analyses, we only
documented 2 trajectories (low-stable and moderate-
increasing). However, the prevalence of older adults with
increasing or high probability is fairly similar between our study
and theirs. About 19% of our sample was in the moderate-
increasing group, while slightly over a quarter of participants in the
United States were in the high or increasing trajectory group.®®
The difference in number of trajectories and percent of adults in
the increasing or high or probability groups may reflect a
difference in study setting because the United States is a high-
income country and Mexico is an LMIC. This difference may also
be because our sample is younger, aged 50 years and older.
Additional longitudinal studies are needed in other LMICs to
understand the burden of pain over time among adults residing in
these countries.

5. Limitations

There are several limitations of these analyses. First, as we
included only individuals with complete pain information at waves
1 and 2, selection bias may have occurred, excluding those
individuals who did not survive to wave 2. The space between
waves also may have limited our ability to see more nuanced
changes in pain, over time, as the years between waves ranged
from 2 to 9 years. Also, no information is collected on pain location
or treatment, and our self-reported pain measure may be affected
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by gender bias. Men may be less willing to report their pain
because of social gender norms, where they may be perceived as
weak'*%°: this reluctance could have led to an underreporting of
pain among men in our sample. In addition, we were not able to
include sleep, a potential confounder, in this analysis, because
sleep was only recently added to the MHAS questionnaire in
2015. Finally, all of the information collected in the MHAS is self-
report; however, previous work has found that self-reported
medical conditions are generally in concordance with medical
records.®? Strengths of this study include a large well-categorized
population-based sample and the use of 17 years of longitudinal
data.

6. Conclusions

We identified 2 trajectories of activity-limiting pain (low-stable and
moderate-increasing), among older Mexican adults aged 50
years and older over 17 years of follow-up. Compared with men,
women had larger burden of activity-limiting pain and were more
likely to have moderate-increasing pain. Understanding gender
differences in pain trajectories in later life and the factors
associated with trajectory development is crucial to improving
quality of life, particularly among women.

Conflict of interest statement

The authors have no conflicts of interest to declare.

Acknowledgements

The authors thank Sarah Toombs Smith, PhD, Science Editor and
Assistant Professor in the Sealy Center on Aging, University of
Texas Medical Branch at Galveston, for providing editorial
assistance in manuscript preparation.

Supported by the National Institute on Aging/National Institutes of
Health [grant numbers T32AG000270, P30-AG024832, and
P30-AG059301]. Dr. S. A. Milani was supported by a research
career development award (K12HD052023: Building Interdisci-
plinary Research Careers in Women’s Health Program-BIRCWH,;
Berenson, PI) from the National Institutes of Health/Office of the
Director (OD)/National Institute of Allergy and Infectious Diseases
(NIAID), and Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD). Dr. M. A. Rodriguez
was supported in part by a grant from International Institute for
Studies/Scholar Rescue Fund. Dr. R. Samper-Ternent received
support from the Claude D. Pepper Older Americans Indepen-
dence Center (Award #P30-AG024832; Volpi, PI), funded by the
National Institute on Aging (NIA). The Mexican Health and Aging
Study is supported by the NIA/NIH (RO1 AG018016; Wong, PI) in
the United States and the National Institute of Statistics (INEGI) in
Mexico. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the National
Institutes of Health.

Appendix A. Supplemental digital content

Supplemental digital content associated with this article can be
found online at http://links.lww.com/PAIN/B359.

Article history:
Received 15 December 2020
Received in revised form 23 March 2021

www.painjournalonline.com e291

Accepted 29 March 2021
Available online 7 April 2021

References

[1] Aguilar-Navarro SG, Fuentes-Cantu A, Avila-Funes JA, Garcia-Mayo EJ.
Validity and reliability of the screening questionnaire for geriatric
depression used in the Mexican Health and Age Study. Salud publica
de Mexico 2007;49:256-62.

[2] Aili K, Campbell P, Michaleff ZA, Strauss VY, Jordan KP, Bremander A,
Croft P, Bergman S. Long-term trajectories of chronic musculoskeletal
pain: a 21-year prospective cohort latent class analysis. PAIN 2021;162:
1511-20.

[3] Angel JL, Vega W, Lopez-Ortega M. Aging in Mexico: Population Trends
and Emerging Issues. Gerontologist 2017;57:153-162.

[4] Bartley EJ, Filingim RB. Sex differences in pain: a brief review of clinical
and experimental findings. Br J Anaesth 2013;111:52-8.

[5] Berry SD, Miller RR. Falls: epidemiology, pathophysiology, and
relationship to fracture. Curr Osteoporos Rep 2008;6:149-54.

[6] Chen Y, Campbell P, Strauss VY, Foster NE, Jordan KP, Dunn KM.
Trajectories and predictors of the long-term course of low back pain:
cohort study with 5-year follow-up. PAIN 2018;159:252-60.

[7] Chou K-L. Reciprocal relationship between pain and depression in older
adults: evidence from the English Longitudinal Study of Ageing.
J Affective Disord 2007;102:115-23.

[8] Clark P, Denova-Gutiérrez E, Razo C, Rios-Blancas MJ, Lozano R. The
burden of musculoskeletal disorders in Mexico at national and state level,
1990-2016: estimates from the global burden of disease study 2016.
Osteoporos Int 2018;29:2745-60.

[9] Collins JE, Katz JN, Dervan EE, Losina E. Trajectories and risk profiles of
pain in persons with radiographic, symptomatic knee osteoarthritis: data
from the osteoarthritis initiative. Osteoarthritis Cartilage 2014;22:622-30.

[10] Collins SE. Associations between socioeconomic factors and alcohol
outcomes. Alcohol Res 2016;38:83-94.

[11] Dunn KM, Campbell P, Jordan KP. Long-term trajectories of back pain:
cohort study with 7-year follow-up. BMJ open 2013;3:e003838.

[12] Filingim RB. Individual differences in pain: understanding the mosaic that
makes pain personal. PAIN 2017;158(suppl 1):S11-18.

[13] Filingim RB. Sex, gender, and pain. Principles of Gender-Specific
Medicine. Elsevier, 2017; 481-96.

[14] Filingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL Il
Sex, gender, and pain: a review of recent clinical and experimental
findings. J Pain 2009;10:447-85.

[15] Frankfurt S, Frazier P, Syed M, Jung KR. Using group-based trajectory
and growth mixture modeling to identify classes of change trajectories.
Couns Psychol 2016;44:622-60.

[16] Goldberg DS, McGee SJ. Pain as a global public health priority. BMC
Public Health 2011;11:770.

[17] Grol-Prokopczyk H. Sociodemographic disparities in chronic pain, based
on 12-year longitudinal data. PAIN 2017;158:313-22.

[18] Haviland AM, Jones BL, Nagin DS. Group-based trajectory modeling
extended to account for nonrandom participant attrition. Sociological
Methods Res 2011;40:367-90.

[19] Heise L, Greene ME, Opper N, Stavropoulou M, Harper C, Nascimento
M, Zewdie D, Darmstadt GL, Greene ME, Hawkes S, Heise L, Henry S,
Heymann J, Klugman J, Levine R, Raj A, Rao Gupta G. Gender inequality
and restrictive gender norms: framing the challenges to health. The
Lancet 2019;393:2440-54.

[20] Institute for Health Metrics and Evaluation (IHME). [Mexico] profile.
Seattle: IHME, University of Washington, 2018. Available at: http://www.
healthdata.org/Mexico. Accessed September 3, 2020.

[21] Kohrt BA, Griffith JL, Patel V. Chronic pain and mental health: integrated
solutions for global problems. PAIN 2018;159(Suppl 1):S85-s90.

[22] Jones BL, Nagin D. A Stata Plugin for Estimating Group-Based Trajectory
Models.

[23] Melotti RM, Samolsky-Dekel BG, Ricchi E, Chiari P, Di Giacinto |, Carosi F,
Di Nino G. Pain prevalence and predictors among inpatients in a major
Italian teaching hospital. A baseline survey towards a pain free hospital.
Eur J Pain 2005;9:485-95.

[24] MHAS Mexican Health and Aging Study, (2001-2018). Data Files and
Documentation (public use): Mexican Health and Aging Study, (Core
Questionnaire). Available at: www.MHASweb.org. Accessed February 9,
2021.

[25] Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of its
epidemiology and associated factors in population-based studies. Br J
Anaesth 2019;123:e273-83.


http://links.lww.com/PAIN/B359
http://www.healthdata.org/Mexico
http://www.healthdata.org/Mexico
http://www.MHASweb.org
www.painjournalonline.com

€292  S.A. Milani et al. ® 163 (2022) e285-292

[26] Mitchell SAT, Majuta LA, Mantyh PW. New insights in understanding and
treating bone fracture pain. Curr Osteoporos Rep 2018;16:325-32.

[27] Mogil JS. Sex differences in pain and pain inhibition: multiple explanations
of a controversial phenomenon. Nat Rev Neurosci 2012;13:859-66.

[28] Monserud MA, Wong R. Depressive symptoms among older Mexicans:
the role of widowhood, gender, and social integration. Res Aging 2015;
37:856-86.

[29] Mantyselka PT, Turunen JHO, Ahonen RS, Kumpusalo EA. Chronic pain
and poor self-rated health. JAMA 2003;290:2435-42.

[30] Neogi T. The epidemiology and impact of pain in osteoarthritis.
Osteoarthritis cartilage 2013;21:1145-53.

[31] Nicholls E, Thomas E, van der Windt DA, Croft PR, Peat G. Pain trajectory
groups in persons with, or at high risk of, knee osteoarthritis: findings from
the Knee Clinical Assessment Study and the Osteoarthritis Initiative.
Osteoarthritis Cartilage 2014;22:2041-50.

[32] Okura Y, Urban LH, Mahoney DW, Jacobsen SJ, Rodeheffer RJ.
Agreement between self-report questionnaires and medical record data
was substantial for diabetes, hypertension, myocardial infarction and
stroke but not for heart failure. J Clin Epidemiol 2004;57:1096-103.

[33] Orozco-Rocha K, Wong R, Obregdn AM. Attrition in panel surveys in
Mexico: the Mexican Health and Aging Study (MHAS). Real Datos
Espacio 2018;9:64-83.

[34] Pan F, Tian J, Aitken D, Cicuttini F, Jones G. Predictors of pain severity
trajectory in older adults: a 10.7-year follow-up study. Osteoarthritis
Cartilage 2018;26:1619-26.

[35] Parker SW, Saenz J, Wong R. Health insurance and the aging: evidence
from the Seguro popular program in Mexico. Demography 2018;55:
361-86.

[36] Racine M, Tousignant-Laflamme VY, Kloda LA, Dion D, Dupuis G,
Choiniere M. A systematic literature review of 10 years of research on
sex/gender and experimental pain perception—part 1: are there really
differences between women and men? PAIN 2012;153:602-18.

PAIN®

[387] Radloff LS. The CES-D scale: a self-report depression scale for research
in the general population. Appl Psychol Meas 1977;1:385-401.

[38] Rundell SD, Phelan EA, Patel KV, Jones BL, Marcum ZA. Longitudinal
patterns of pain reporting among community-dwelling older adults. Clin J
Pain 2020;36:912-22.

[39] Samulowitz A, Gremyr |, Eriksson E, Hensing G. “Brave men” and
“emotional women”: a theory-guided literature review on gender bias in
health care and gendered norms towards patients with chronic pain. Pain
Res Manag 2018;2018:6358624.

[40] Smith KV, Goldman N. Socioeconomic differences in health among older
adults in Mexico. Soc Sci Med 2007;65:1372-85.

[41] Stevens G, Dias RH, Thomas KJ, Rivera JA, Carvalho N, Barquera S, Hill
K, Ezzati M. Characterizing the epidemiological transition in Mexico:
national and subnational burden of diseases, injuries, and risk factors.
PL0S Med 2008;5:6125.

[42] Stewart Williams J, Ng N, Peltzer K, Yawson A, Biritwum R, Maximova T,
Wu F, Arokiasamy P, Kowal P, Chatterji S. Risk factors and disability
associated with low back pain in older adults in low- and middle-income
countries. Results from the WHO study on global AGEing and adult health
(SAGE). PL0oS One 2015;10:e0127880.

[43] United Nations, Department of Economic and Social Affairs, Population
Division (2017). World Population Ageing 2017—Highlights (ST/ESA/
SER.A/397).

[44] Veves A, Backonja M, Malik RA. Painful diabetic neuropathy:
epidemiology, natural history, early diagnosis, and treatment options.
Pain Med 2008;9:660-74.

[45] Wesseling J, Bastick AN, ten Wolde S, Kloppenburg M, Lafeber FP,
Bierma-Zeinstra SM, Bijlsma JW. Identifying trajectories of pain severity in
early symptomatic knee osteoarthritis: a 5-year followup of the cohort hip
and cohort knee (CHECK) study. J Rheumatol 2015;42:1470-7.

[46] Wong R, Michaels-Obregon A, Palloni A. Cohort profile: the Mexican
Health and Aging Study (MHAS). Int J Epidemiol 2017;46:e2.



