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ABSTRACT

Objectives: Intrinsic capacity (IC) is a key concept within the World Health Organization’s (WHO) healthy aging
model. The systematic assessment of IC could provide a better understanding of the functional trajectories of
individuals. Our aims were to identify the longitudinal trajectories of IC and estimate their association with
quality of life and disability.

Study design: The study data comes from the three waves of the WHO Study on global AGEing and adult health
(SAGE) in Mexico (2009, 2014, 2017). In total, 2735 adults aged 50 years or more were included. An IC score
was constructed using item response theory. We used growth mixture modeling (GMM) to investigate the lon-
gitudinal trajectories of IC. Three-level linear mixed effect models were used to estimate the associations of IC
with quality of life and disability.

Main outcome measures: Disability was measured using the WHO Disability Assessment Schedule (WHODAS 2.0)
and quality of life using the WHOQOL (WHO Quality of Life) instrument.

Results: Three classes were identified: low baseline IC with a steeply decreasing trajectory, medium baseline IC
with a slightly decreasing trajectory, and high baseline IC with a moderately increasing trajectory. The class with
the better trajectory (higher baseline IC score and a moderately increasing pattern) exhibited higher quality-of-
life scores and lower disability scores.

Conclusions: The findings show that older Mexican adults exhibit different IC trajectories, and that these may be
associated with quality of life and disability. Results highlight the need for health policies and strategies to
maintain intrinsic capacity and to promote primary prevention.

1. Introduction

and his/her environment. While it is recognized that each individual has
their intrinsic capacity (which is the result of their genetic inheritance,

Healthy aging has become a central concept for geriatric practice,
clinical and epidemiological research, as well as for the implementation
of public policies directed towards the older adult population [1,2]. In
the most recent World Report on Aging and Health, the World Health
Organization (WHO) reaffirmed the concept that healthy aging is more
than just the absence of disease, defining it as the process of promoting
and maintaining the functional capacity that enables well-being in old
age [3].

This definition emphasizes the interaction between the individual

personal and health characteristics), it is also emphasized that in-
dividuals live in a specific environment that can change over time and is
highly dependent on the political, economic and social resources of each
society. In the end, the interaction between intrinsic capacity and
environmental characteristics determines functional capacity.

Intrinsic capacity (IC) is the composite of the physical and mental
capacities which an individual may draw upon as they age [3]. The
rationale for this construct relies on distinguishing the physiological or
“intrinsic” determinants of healthy aging from those environmental or
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“external” determinants. This duality is enrooted in the disablement
model of Verbrugge and Jette who present the “intra-individual factors”
as opposed to the “extra-individual factors” [4]. Later, Ustun et al.
propose the capacity approach to measure health and distinguish it from
external environmental factors [5].

Evidence indicates that various factors influence the health of older
people [6,7]. Nonetheless, it has been assumed that a single aging profile
-good health followed by a rapid decline and then death- is the expected
trajectory for all older people. However, it has been suggested that aging
is instead a heterogeneous process [8]. Then, there is a need to explore
dynamic and non-static measurements of IC if we are to advance toward
healthier aging and provide policymakers and clinicians with evidence
on the potential aging trajectories and their effects on essential out-
comes for older adults like disability and quality of life. The ultimate
goal would be to contribute to more effective strategies that enable
healthy aging.

Given that IC is a key concept within the healthy aging model pro-
posed by the World Health Organization (WHO) [3], an assessment of IC
is necessary for a better understanding of the functional trajectories and
health-related outcomes of the individuals. Although some studies have
estimated the trajectories of several constructs related to healthy aging
[9-11], there are no specific studies about longitudinal trajectories of IC.
This study aimed to identify the longitudinal trajectories of IC and es-
timate their association with quality of life and disability.

2. Methods
2.1. Population and sample

Data from the three waves of World Health Organization (WHO)
Study on global AGEing and adult health (SAGE) in Mexico were used. A
multi-country, longitudinal study, SAGE was based on nationally
representative samples of individuals aged 50+ years. It has been con-
ducted in six countries (China, Ghana, India, Mexico, Russia, and South
Africa) with different geographic distributions, population sizes, income
levels (low and medium) and demographic as well as epidemiological
transition phases. To date, SAGE has three longitudinal measurements in
Mexico, Wave 1 in 2009, Wave 2 in 2014, and Wave 3 in 2017. Details of
the study design have been published elsewhere [12].

2.2. Mexican sample

For the SAGE Mexican sample, data for Wave 1 (baseline) was
collected between July and September 2009, with a total sample of 2404
respondents. Wave 2 data was collected in July-October 2014, with a
refreshed sample of 618 individuals, and Wave 3 in August-November
2017 with 2937 participants (including 255 new interviews). In total,
3277 individuals were interviewed in the three waves. Participants were
included in the study if they were 50 years or older and had at least two
IC measurements, given that we aimed to identify longitudinal trajec-
tories of intrinsic capacity. Individuals with severe memory problems
(measured through self-report) or bedridden due to serious illness were
excluded from the study. Hence, the final analytical sample had 2735
subjects, with an overall response rate of 83%. Baseline differences be-
tween the final sample and excluded participants occurred in several
analytical variables; the latter were older, had higher prevalence of
frailty and a greater prevalence of multimorbidity (p < 0.05).

2.3. Measurements

Height and weight (measured through stadiometers and calibrated
electronic weighting scales) were used to create the body mass index
(kg/m?). Grip strength was measured twice for both hands using the
hand dynamometer (Baseline Electronic Smedley Hand Dynamometer,
Fabrication Enterprises, White Plains, NY, USA). Four meters time walk
was used to measure the gait speed. Participants were asked to walk at a
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normal pace. Walking aids (like a cane) were allowed to guarantee the
security of the individuals.

2.4. Definition of variables

2.4.1. Outcomes

Quality of life (QoL). It was assessed using the WHOQOL (WHO
Quality of Life) instrument. This eight-item questionnaire covers the
following core domains (two items per domain): physical, psychological,
social, and environmental. The results of the eight items were summed
for an overall score ranging from O to 100. The higher the score, the
higher quality of life [13].

Disability. The cross-culturally validated 12-item version of the WHO
Disability Assessment Schedule Version 2.0 (WHODAS 2.0) was used.
The WHODAS 2.0 scale measures limitations in activity and daily-life
participation from the last month. It covers six domains explored
through a total of 12 items (two per domain): (1) cognition and
communication, (2) self-care, (3) mobility, (4) interpersonal relations,
(5) life activities, and (6) participation. The results of the 12 items are
summed to obtain a global score expressed on a continuous scale from
0 (no disability) to 100 (complete disability) [14].

2.4.2. Main exposure: intrinsic capacity

The five domains proposed by Cesari et al. were used: cognition,
psychological (mood), sensory, vitality, and locomotion [15], according
to available information in the SAGE survey, to construct an IC score
through Item Response Theory (IRT). Specifically, a graded response
model (GRM) was adjusted given that variables used for each domain of
IC have ordered responses [16,17]. The final extracted IC score was
transformed to a 0-100 scale with higher scores indicating higher IC.
Description of the five domains, their operationalization, and details
about GRM are presented in Appendix 1 of the Supplemental Material.

2.4.3. Covariates

The following health and socioeconomic variables were used as po-
tential confounders: sex (female = 1), age, marital status (with couple =
1), paid job (yes = 1), years of formal education, and dwelling area
(rural = 1). We included the following lifestyle-related behaviors:
physical activity, tobacco use, alcohol consumption, and daily vegetable
and fruit intake. Four variables related to geriatric syndromes were also
included: mild cognitive impairment (MCI), sarcopenia, frailty status
(frail, pre-frail and not frail or robust), and falls. A list of 12 chronic
diseases contained in the SAGE study was also included. The following
conditions were measured according to self-reported medical diagnoses:
diabetes, stroke, hypercholesterolemia, hypertriglyceridemia, osteopo-
rosis, cataracts, asthma, chronic obstructive pulmonary disease (COPD),
and angina pectoris. Depression and arthritis were estimated based on
symptomatology and self-reported treatment. Hypertension was deter-
mined by either blood pressure measurement and/or self-reported
treatment. Regarding functionality, we included the limitations in ac-
tivities of daily living (ADL) and instrumental activities of daily living
(IADL). A complete description of the covariates and their operational-
ization can be found in Appendix 2 of the Supplemental Material.

2.5. Statistical analysis

Baseline characteristics are presented in percentages and means
(standard deviation) as appropriate. Health and socioeconomic profiles
related to longitudinal trajectories of IC were determined by comparing
the mean or proportion of each covariate using Chi-square or ANOVA
tests.

Growth mixture modeling (GMM) was used to investigate the lon-
gitudinal trajectories of the intrinsic capacity [18]. GMM is useful since
it provides information about the growth factors (intercept and slope) of
each trajectory. The growth factors are interpreted as usual in longitu-
dinal modeling: the level of outcome variable when time is equal to zero
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(intercept) and the rate of change in the outcome over time (slope).

According to current recommendations [19], a single-class latent
growth curve model to determine the pattern of change over time was
initially specified. Given the number of available measurements in the
SAGE study (three waves) a linear and a quadratic pattern of change
were examined. Then three different GMM specifications were applied:
(1) Latent Class Growth Analysis (LCGA), a specific type of GMM where
it is assumed that the estimated variance and covariance of the growth
factors within each class are fixed to zero, i.e., fixed intercept and slope,
(2) Growth Mixture Modeling with class-specific random intercepts
(GMM-1), and (3) Growth Mixture Modeling with class-specific random
intercepts and slopes (GMM-2). An exploratory approach was applied
fitting models with an increasing number of classes to identify the
optimal latent class model.

The selection of the best model (the one with the optimal number of
classes) was based upon a combination of statistical criteria, parsimony,
and interpretability [19]. Specifically, the following were considered:
(1) the lowest values of the goodness of fit measures Bayes Information
Criteria (BIC), Akaike Information Criteria (AIC) and the sample-size
adjusted BIC (aBIC), (2) the next versions of the likelihood ratio tests
(LRT): Vuong-Lo-Mendell-Rubin, Lo-Mendell-Rubin adjusted, and
Bootstrapped, (3) the way to which the trajectory classes captured
distinct and important patterns in the data, and (4) the quality of the
model in terms of posterior probability diagnostics, namely the entropy
and average posterior probability for each trajectory class.

Linear mixed-effects regression models were used to analyze the
association between IC trajectories and two distal outcomes: QoL and
disability. Given that all individuals aged 50 years or older within the
same household were included in the SAGE-Mexico study, and the
repeated measurements of QoL and disability, data had a three-level
hierarchical structure: measurement occasions at level 1, individuals
at level 2, and households at level 3. In particular, random intercept
models with subject and household IDs, as random effects, were
adjusted. Regression coefficients and 95% confidence intervals were
reported.

Models for the GMM were estimated in Mplus v8.5 by full maximum

Table 1
Model Selection Criteria of the Growth Mixture Model (GMM) analysis.
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likelihood (FML) and robust standard errors to non-normality [20]. To
avoid local maxima for the EM (expectation-maximization) algorithm,
models with 200 random starting values and 100 iterations per set of
start values were estimated According to the guidelines for reporting on
latent trajectory studies [21], the syntax code is provided in Appendix 3
of the Supplemental Material. The Models to estimate the association of
IC trajectories and distal outcomes were adjusted in Stata 16.1. The
power of this study was based on two-tailed tests, significance level 0.05,
intraclass correlation coefficient 0.70 (for repeated measures), and a
significant slope ($40). A power of 0.88 was estimated for the observed
sample size with these input data.

2.6. Ethics approval and consent to participate

All procedures performed involving human participants were in
accordance with the ethical standards of the Ethics Committee, National
Institute of Public Health, Cuernavaca, Mexico, and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards. Informed consent was obtained from all individual partici-
pants included in the study.

3. Results
3.1. Trajectories of intrinsic capacity

The results of the single-class latent growth curve model, comparing
linear versus quadratic patterns of change over time, showed favorable
evidence for the linear model (p < 0.01) over the quadratic model (p =
0.99). Models from one to four trajectories were adjusted for each of
three different GMM specifications: LCGA, GMM-1, and GMM-2. Table 1
provides the information of the Model Selection Criteria for all the
models tested. In all the three GMM specifications, the three-class model
was the best model according to the fit indices in combination with the
entropy and the p-values associated with the three LRT used (Vuong-Lo-
Mendell-Rubin, Lo-Mendell-Rubin adjusted, and Bootstrapped). Then,
the three-class model with random intercept (GMM-1) was selected

Latent class growth analysis (LCGA)

Likelihood Ratio Test p-value

Free LL AIC BIC aBIC Classes- Entropy  Bootstrapped  Vuong-Lo- Lo-Mendell-
parameters size Mendell- Rubin
Rubin
1-class 13 —47,404.08  94,834.16  94,911.05 94,869.75 100
2- 12 —24,610.94  49,245.88  49,316.86  49,278.73 51, 49 0.76 <0.01 <0.01 <0.01
classes
3- 19 —24,245.24  48,528.49  48,640.86  48,580.50 50, 27 0.74 <0.01 <0.01 <0.01
classes ,23
4- 26 —24,245.24 48,542.49 48,696.27 48,613.66 50, 27, 0.79 0.49 0.49 1
classes 23,0
Growth mixture model (GMM) Likelihood Ratio Test p-value
Free LL AIC BIC aBIC Classes- Entropy  Bootstrapped  Vuong-Lo- Lo-Mendell-
parameters size Mendell- Rubin
Rubin
Random 1-class 14 —46,551.05  93,130.09  93,212.90 93,168.41 100
intercept 2- 13 —24,380.96  48,787.92  48,864.81  48,823.51 52,48 0.71 <0.01 <0.01 <0.01
(GMM-1) classes
3- 20 —24,176.72  48,393.44  48,511.73  48,448.18 50, 26, 0.70 <0.01 <0.01 <0.01
classes 24
4- 27 —24,176.72  48,407.44  48,567.13  48,481.35 50, 26, 0.76 0.5 0.5 1
classes 24,0
Random 1-class 16 —46,524.01 93,080.01 93,174.65 93,123.81 100
intercept and 2- 15 —24,379.72  48,789.45  48,878.17  48,830.51 52,48 0.71 <0.01 <0.01 <0.01
slope classes
(GMM-2) 3- 22 —24,176.71  48,397.41  48,527.53  48,457.63 50, 26, 0.70 <0.01 <0.01 <0.01
classes 24
4- 29 —24,176.71  48,411.41  48,582.94  48,490.79 50, 26, 0.76 0.49 0.49 1
classes 24,0

Notes: LL: Log Likelihood; AIC: Akaike’s information criteria; BIC: Bayes Information criteria; aBIC: sample-size adjusted BIC.
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based on the lower values of AIC, BIC, and aBIC.

Fig. 1 shows the trajectories for the three classes estimated with the
random intercept model. Based on the growth factors (intercepts and
slopes), the first class (Group 1) was identified as “steeply declining”
(low baseline IC with a steeply decreasing trajectory). There were 475
individuals (17% of the sample) with an average baseline IC of 36.92
(SE:0.99, p-value < 0.01) and a steep average decline rate of —4.38
(SE:0.38, p-value < 0.01). The second class (Group 2) “slightly
declining” (medium baseline IC with a slightly decreasing trajectory)
had 1366 individuals (50.0%) with moderate IC at baseline (inter-
cept:49.28, SE:0.62, p-value < 0.01) and slight decline (slope: —1.47,
SE:1.36, p-value < 0.01). The third class (Group 3) “moderately
increasing” (high baseline IC with a moderately increasing trajectory)
had 894 participants (33%). This group had the higher average baseline
IC score (intercept:61.20, SE:0.79, p-value < 0.01) and a moderately
increasing average rate of 1.12 (SE:0.44, p-value < 0.01) (Table 2).
Tables S2 and S3, in Appendix 4 of the Supplemental Material, shows the
baseline socio-demographic and health characteristics of participants by
trajectories of IC.

3.2. Associations of IC trajectories with QoL and disability

The associations of IC trajectories with the distal outcomes QoL
(WHOQoL score) and disability (WHODAS 2.0 score) are depicted in
Table 3. Regarding QoL, the class with better trajectory (higher baseline
IC score with a moderately increasing pattern) was associated with a
higher QoL score (8 = 2.65; 95% CIL: 1.14;4.15). There were no signifi-
cant differences in QoL between the two groups with decreasing tra-
jectories of IC. For disability, the group with low baseline IC and a
steeply decreasing trajectory (class 1) had the highest scores in the
WHODAS 2.0, and therefore higher levels of disability compared to the
groups with a slightly decreasing trajectory (8 = —6.86; 95% CL:
—8.21;—5.52) and a moderately increasing trajectory (8 = —11.58; 95%
CI: —13.27;—-9.90), respectively.

Steep decliners

80 90 100
1 1

70
1

60

Intrinsic capacity score
30 40

20

10

o -

Moderate decliners
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Table 2
Parameter estimates for the three-class model.

Group 1Steep
declining
n =475 (17%)

Group 2Moderate
declining
n = 1366 (50%)

Group 3Slight
increasing

Sample size n =894 (33%)

Average probability of 0.843 0.820 0.872
class membership
Latent variables means
Intercept 36.92 (SE = 49.28 (SE=0.62)  61.20 (SE =
0.99) 0.79)
Slope —4.38 (SE = —1.47 (SE = 1.12 (SE =
0.38) 1.36) 0.44)
Latent variables
variance
Intercept variance 8.88 (SE = 67.38 (SE = 55.77 (SE =
25.37) 21.13) 8.36)
Residual variance 70.60 (SE = 86.09 (4.55) 110.96 (SE =
3.77) 8.26)

Notes: SE: standard error. Group 1: Low baseline IC with a steeply decreasing
trajectory; Group 2: Medium baseline IC with a slightly decreasing trajectory;
Group 3: High baseline IC with a moderately increasing trajectory.

4. Discussion

This study identified three longitudinal trajectories of IC in a na-
tionally representative sample of older Mexican adults after eight years
of follow-up: “steeply declining”, “moderately declining”, and “slightly
increasing”. People in the declining trajectories had low or medium
levels of IC at baseline, exhibited declining IC over time, and ended with
the worst levels of QoL and disability. The older adults in the increasing
group started with a higher IC level and concluded with slightly higher
IC. They also exhibited the lowest levels of disability and the highest
levels of QoL. These results contribute to the current body of evidence in
at least two ways. First, and to the best of our knowledge, this is the first
study that analyzes the specific longitudinal trajectories of IC. Other
studies have analyzed potential healthy aging trajectories (a construct
that includes three elements: functional ability, intrinsic capacity, and

Slight decliners

T T T T
2009 2014 2017 2009

T T T T T
2014 2017 2009 2014 2017

Fig. 1. Trajectories of intrinsic capacity (IC) for the 3-class model. Notes: Steep declining: Low baseline IC with steeply decreasing trajectory (n = 475, 17%).
Moderate declining: Medium baseline IC with slightly decreasing trajectory (n = 1366, 50%). Slight increasing: High baseline IC with moderately increasing tra-

jectory (n = 894, 33%).
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Table 3
Estimated associations between trajectories of intrinsic capacity (IC) and distal
outcomes: QoL and disability.

Quality of life (WHOQoL Disability(WHODAS 2.0

score) score)
Coefficient ~ 95% CI Coefficient ~ 95% CI
Group 1 Ref. Ref.
Group 2 0.47 (-0.72; —6.86 (-8.21;
1.66) —5.52)
Group 3 2.65 (1.14;4.15) -11.58 (-13.27;
—9.90)
Variance
components
Subject 11.16 (4.85; 43.88 (32.45;
25.68) 59.33)
Household 19.04 (12.15; 7.72 (1.78 ; 33.46)
29.82)
Intraclass
correlation
Subject 0.20 (0.16;0.24)  0.28 (0.24; 0.32)
Household 0.12 (0.08;0.19)  0.04 (0.01;0.17)

Notes: Group 1 “steep declining™: Low baseline IC with a steeply decreasing
trajectory.
Group 2 “moderate declining”: Medium baseline IC with a slightly decreasing
trajectory.
Group 3 “slight increasing™ High baseline IC with a moderately increasing
trajectory.

environments), but none focused on the IC. Second, it was shown that
the increasing trajectory (related to higher levels of quality of life and
lower disability) could be identified as the ideal healthy aging
trajectory.

The findings on distinct trajectories of IC are consistent with previous
research indicating that aging is a rather heterogeneous process
[22-24]. It is difficult to benchmark the results regarding evidence
about IC trajectories because no other study had a similar scope. Even so,
some studies that analyzed the healthy aging trajectories have been
chosen, given their relevance. Several studies in high-income countries
have identified trajectories of similar constructs such as successful or
healthy aging. In a cohort study of English and Welsh older adults, three
trajectories were identified using a successful aging index: highest
functioning, moderate functioning, and low functioning [24]. Although
they found similar trajectories, their three groups exhibited descending
trajectories, while our study identified a group of individuals with an
increasing trajectory. One potential explanation for this difference is
that the successful aging index included some indicators related to the
perception of older adults about their health, whereas our study used the
five domains that have been proposed to assess IC objectively. Another
study based on the English Longitudinal Study of Aging (ELSA) used the
healthy aging construct, through which three trajectories were identi-
fied: high stable, low stable, and rapid decline [25]. Although the au-
thors defined two trajectories as stable, overall, all three showed a
downward trend. The healthy aging construct is broader than IC (in fact,
IC is one of the components of healthy aging), so its trajectories could be
a summary measure of a global trend that does not necessarily reflect
what happens to its components (physical, cognitive, emotional). A
further study with a cohort of Australian older adults, using the
construct of aging-well (good self-rated health, independent capacities
in instrumental ADLs, and good psychological wellbeing) identified the
following trajectories: stable-good aging well, initially aging well then
deteriorating; and stable-poor [22]. Although the metric used in this
study is more limited in terms of the number of indicators analyzed, the
observed trajectories also showed a descending pattern. A further study,
with a cohort of 534 Belgian older adults, examined the transitions of
four of the IC components (cognition, nutrition, mobility, and psycho-
social) and their association with all-cause mortality during a 5-year
follow-up [26]. Three possible transitions (stable, deteriorated,
improved) were analyzed. Their findings showed that individuals with
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the worst transition (deteriorated) had a higher mortality risk. Two
major differences should be highlighted concerning our study. First, this
was not a study about trajectories but transitions. Although they are
related concepts, transitions refer to changes in discrete states, while
trajectories occur on a continuous line of time. Second, the analyzed
outcome (mortality) is different from Qol and disability. The last two
could be intermediate outcomes since a lower QoL, and greater
disability would point to higher mortality. Subsequent studies could
analyze this potential sequence (CI - QoL & disability — mortality)
with improved designs and statistical methods. Finally, using the
Mexican Health and Aging Study, one study with older Mexican adults
reported the following four healthy aging trajectories: decliners,
moderate-stable, high-stable, and low-stable [27]. As in the previous
comparisons, no upward sloping trajectory was reported. Both studies
agree that the class with the best trajectory has a higher proportion of
individuals. However, one critical difference is that they designed their
healthy aging score based on functional ability rather than intrinsic
capacity.

Regarding the associations between IC, QoL, and disability, most
studies have focused on the predictors of healthy aging trajectories
rather than the potential effects on the outcomes analyzed here. Two
studies that looked at such outcomes were identified. First, one study
with a cohort of older women in the United States identified three tra-
jectories of physical functioning (maintaining, slowly declining, and
rapidly declining) and evaluated their association with quality of life
using the 36-Item Short Form Health Survey (SF- 36). Its results showed
that women with the best trajectory (maintaining) had the highest SF-36
scores [28]. Another study with Taiwanese older adults, with two co-
horts of adults (young cohort 50-66 and older cohort 60+), analyzed
successful aging trajectories and their relationship with life satisfaction.
The authors reported four groups: successful aging, usual aging, insecure
aging, and health declining. The trajectories with more significant
deterioration predicted lower life satisfaction in both cohorts [29]. The
findings of this study, although using different outcomes, corroborate
that healthier aging trajectories are associated with better health out-
comes such as a higher quality of life and lower levels of disability.

One strength of this study is the application of the GMM approach
that can be useful to identify distinct trajectories of healthy aging, and
hence could help researchers and policymakers design early specific
interventions focused on individuals with the worse aging profiles.
However, some limitations must be also considered. First, the attrition
rate (17%) that occurred during the eight years of follow-up. Significant
attrition because of death could create a survival bias. So, the association
between IC trajectories and the distal outcomes would be under-
estimated since the healthiest older people were included in the study.
Second, recall bias could be another limitation for epidemiological
studies with older adult participants. It could be, for example, that older
adults with alterations in any of the IC five domains tend to overestimate
their physical limitations compared to healthiest individuals. Third,
most of the variables in the SAGE study, including the questions related
to the IC, are self-reported. This fact may have led to an unknown bias
(overestimation or underestimation) of the actual IC measurement.

5. Conclusion

The findings of this study show significant heterogeneity in aging
trajectories among older Mexicans and that these trajectories are asso-
ciated with QoL and disability. These findings suggest that IC could help
to predict a healthy aging trajectory. In fact, the association between IC
trajectories and distal outcomes remains significant after adjusting for
relevant factors such as chronological age, frailty, comorbidities, and
socioeconomic status, which usually explain most of the disability
variation in older ages. Our results also highlight the need for health
policies and prevention strategies in middle-aged adults to strengthen
IC. Specifically, we see two main opportunity areas for population-based
interventions: (a) intervene in those with low IC levels to prevent them
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from further decline, and (b) intervene in those with average IC levels to
re-adjust their trajectory into a non-declining one. These findings have
significant relevance in Mexico because of the rapid growth of our aging
population and the need for population health interventions to ensure
healthy aging.
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