Open access

Original research

BM) Open Transitions of disability, disability-free
life expectancy and health insurance
among adults aged 50 and older in
Mexico: a multistate life table analysis

To cite: Cabrero Castro JE,
Garcia-Pefia C, Ramirez

Aldana R. Transitions of
disability, disability-free

life expectancy and health
insurance among adults aged 50
and older in Mexico: a multistate
life table analysis. BMJ Open
2021;11:e045261. doi:10.1136/
bmjopen-2020-045261

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online.
(http://dx.doi.org/10.1136/
bmjopen-2020-045261).

Received 25 September 2020
Accepted 22 July 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

'Programa de Maestria y
Doctorado en Ciencias Médicas,
Odontoldgicas y de la Salud,
Universidad Nacional Auténoma
de México, Coyoacan, Mexico
%Research Department, Instituto
Nacional de Geriatria, Mexico
City, Mexico

Correspondence to
Dr Carmen Garcia-Pefia;
mcgarcia@inger.gob.mx

Jose Eduardo Cabrero Castro
Ricardo Ramirez Aldana?

ABSTRACT

Objectives To analyse the transitions of disability

onset and recovery, estimate life expectancy (LE) with

and without disability and explore the relation between
insurance and disability patterns in the population aged
50+ in Mexico.

Design Multistate life table analysis of data from a
longitudinal cohort survey.

Setting Data came from the Mexican Health and Aging
Study, a longitudinal and representative survey of older
adults in Mexico.

Participants 10 651 individuals aged 50+ interviewed in
2012 and 2015, including those who died between waves.
Primary and secondary outcome measures Disability
is measured using the activities of daily living (ADL) scale.
Transition rates between disability free, ADL disabled and
death were employed to estimate total life expectancy
(TLE) and disability-free life expectancy (DFLE).

Results 46% of the individuals who reported an ADL
limitation in 2012 recover from disability by 2015. TLE at
age 60 for people without ADL limitations is 30 years (95%
Cl 28.9 to 31), out of which 4.7 years (95% Cl 4.1 to 5.4)
are lived with ADL limitations, while TLE at age 60 in the
initially disabled is 18.7 years (95% Cl 17.3 to 20), with
9.4 years (95% CI 8.4 to 10.3) lived with disability. DFLE at
age 60 in people with social security is 24.2 years (95% Cl
23.3 10 25.2), in people with public insurance is 24.6 years
(95% Cl 23.7 to 25.4) and in uninsured people is 26.9
years (95% Cl 25.9 to 27.9).

Conclusions In Mexico, a substantial proportion of ADL
disabled individuals recover from disability. Nevertheless,
initially disabled individuals have a considerably lower
DFLE regardless of age when compared with initially active
individuals. There appeared to be no differences in terms
of disability and LEs between the individuals with social
security and public insurance.

INTRODUCTION

Biologically, ageing is associated with damage
at the cellular and molecular levels, which,
over time, reduces physiological reserves,
increasing the risk of disease and death.'
Vision, mobility and hearing impairments may
occur as a result of biological events, leading
to functional deterioration and, consequently,
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Strengths and limitations of this study

» This research analysed the transitions of the pro-
cess of disability using a multistate life table with
longitudinal data from a national survey estimating
disability-free life expectancy and life expectancy
with limitations in activities of daily living, including
relevant sociodemographic characteristics.

» This study introduced healthcare insurance groups
to the analyses to acknowledge the complexity of
the Mexican healthcare system and study the rela-
tion between insurance and disability patterns.

» This study has some limitations regarding the sam-
ple sizes when dividing by insurance and disabili-
ty transitions, particularly in those uninsured and
initially disabled with small subsamples that could
have led to the overestimation of disability-free and
total life expectancy.

» This methodology does not allow to analyse caus-
al effects and results should be interpreted as
associations.

disability.” Specifically, the ageing process
is associated to and can produce functional
impairment and disability.”

Previous research has studied disability as a
process, not as a static end stage. Transitions
from health to disability and finally to death
among older adults represent a complex path
that allows for recovery from disability and the
transition back to a less disabled or fully func-
tional state. Also, as this process is made up of
different transitions, skipping a state within
the process is also possible.*” These charac-
teristics can translate into different patterns
of transitions among different population
groups. In 2012, the prevalence of disability
measured through the limitation in activi-
ties of daily living (ADL) among adults aged
60+ in Mexico was 22% and 31%, according
to the National Health and Nutrition Survey
and the Mexican Health and Aging Study
(MHAS), respectively.®? As for recovery from
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disability, studies have found up to 20% of partial or full
recovery in Mexican older adults with ADL limitations
in the span of 11 years.’” Regarding life expectancy and
disability in adults aged 60+ years in Mexico, life expec-
tancy is 22 years. However, on average, 3.9 of these years
are lived with functional limitations."’ Moreover, active life
expectancy has decreased by 1.13 years in Mexican popu-
lation when comparing 1932-1941 and 1943-1952 birth
cohorts in adults aged 60-69."" This evidence suggests a
rising prevalence and longer duration of disability among
successive cohorts.

The transitions between the different functional states
in the disablement process depend on the external envi-
ronment and individual attributes, as well as on the expo-
sure to risk factors and health protection factors during
the life course.” '* Some of the factors that have been
found to be related with changes in disability are sex,
education, marital status,6 income, health variables such
as prevalence of non-communicable diseases, self-rated
health'® and other factors like insurance coverage.'*

Regarding health insurance, Mexico has several public
institutions with different coverage schemes, funding
sources and service providers, and they target different
population groups. The Mexican Institute for Social
Security (Instituto Mexicano del Seguro Social, IMSS)
and the Institute for Social Security and Services for State
Workers (Instituto de Seguridad y Servicios Sociales para
los Trabajadores del Estado, ISSSTE) are the main social
security institutions with full coverage and insurance for
workers with formal employment in the private industry
or the state. Popular Insurance (Seguro Popular) was
created in 2003 and until 2019 it was a publicly funded
health insurance scheme aimed at covering the large
uninsured population.'”” Nevertheless, Seguro Popular
only offers coverage for a limited package of, mainly,
primary and secondary interventions. Besides, availability
of medical units, health services, technology and health
professionals are also different among insurance schemes.
Choosing between insurance schemes is not possible as
they are targeted at the aforementioned specific popu-
lations. These three institutions cover more than three-
quarters of the population. By 2000, enrolment in public
healthcare institutions in the older adult population was
52.9% and saw an expansion to 83.3% in 2012.'% A small
proportion of households use private insurance or out-of-
pocket expenditures to cover health events.'”

Insurance has been associated with a higher likelihood
of accessing medical care, follow-up care, prescription
medicines and a better health status.'® Previous findings
in Mexico suggest that beyond socioeconomic attributes
and health conditions of the individuals, the availability
of health insurance plays an important role in increasing
access to healthcare services, the utilisation of diagnostic
tests and self-reporting diagnosis (disease awareness), but
has limited effects on the probability of receiving treat-
ment.'"?" Despite the evidence, availability of health
insurance may not necessarily guarantee effective treat-
ment or a positive health impact.

There are few previous studies that analyse the process
of disability, its multiple transitions, the reversibility of the
process and the contribution of this process to the expan-
sion of disability in older adults in Mexico. In addition,
none of the previous research acknowledges the relation
of insurance schemes variability in terms of coverage
for specific health interventions, availability of geriatric
services, rehabilitation units and health professionals,
and ADL disability.

This research is focused on the study of patterns of
disability onset and recovery, and the estimation of life
expectancy with and without disability in the popula-
tion aged 50+ years in Mexico. Also, we compare these
measures between uninsured population and people
enrolled in social security and public insurance to gain
insight into a possible association between insurance and
disability patterns.

METHODS

Data

Data came from the MHAS, which is a national longitu-
dinal study of adults aged 50+ years in Mexico. The survey
provides information about sociodemographic and
health characteristics, enabling the exploration of the
ageing process, and the impact of diseases and disability
on the population. The baseline survey was conducted in
2001 with follow-up interviews in 2003, 2012, 2015 and
2018.%

For our analyses, we included individuals aged 50 and
older interviewed in both 2012 and 2015, including those
who died between waves (n=13944). However, 1669
participants were eliminated from the complete sample
due to the lack of a complete questionnaire for the vari-
ables of interest. The excluded participants had sociode-
mographic and health characteristics similar to the rest of
the sample (online supplemental table 1).

The analyses were carried out initially on a sample
of 12275 individuals and then on groups according to
their health insurance scheme. Those groups were social
security (IMSS and ISSSTE), public insurance (Seguro
Popular) and uninsured population. Private insurance
was not included because it represented less than 1%
of the total sample. The final sample grouped by health
insurance had 10651 individuals (86.77% of 12 275).

The concept of disability became operational through
the self-reporting of ADL using a modified version of the
Katz Index,” which explores if the respondent required
help to perform any of the following five activities:
walking, bathing, eating, getting in/out of bed and using
the toilet. These activities reflect the functional capacities
that are essential to survive and be independent, and that
tend to deteriorate at an older age. The need for help or
the difficulty in carrying out one or more of the five activ-
ities mentioned was considered an ADL disability. Those
individuals who reported not needing help, nor having
difficulty in all the five activities, were called active.
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Analytical strategy

A multistate life table (MSLT) was adopted to longitu-
dinally analyse the transition between states according
to ADL disability, converting the longitudinal informa-
tion into estimates of disability-free life expectancy and
life expectancy with limitations in daily life activities. An
MSLT is a generalisation of a life table, in which instead of
just having two states (living and death), a set of three or
more states can be modelled through a continuous-time
Markov chain. In this case, the transition occurs between
three states: active, ADL disabled and dead as an absorbing
state (online supplemental figure 1). The MSLT describes
the distribution of the cohort in each state according to
ADL disability by age. It also shows the time the cohort
is expected to remain in each state, considering age as a
duration variable in intervals of 1year.

Two methods were used to estimate the transition rates,
the Nelson-Aalen estimators (non-parametric) and the
exposure-occurrence rates (parametric). Only results
based on exposure-occurrence method are presented in
this paper since the results obtained by the Nelson-Aalen
estimator were similar. Later on, it is possible to construct
a multistate survival function that contains the transition
and occupation probabilities associated with each state.
The expected occupation times derive from the occupa-
tion probabilities, the sum of the occupation times from a
defined age determines the life expectancy of the cohort
for that age.

Based on the above information, the disability-free life
expectancy, the disabled life expectancy (DLE) and the
total life expectancy were estimated at ages 60, 70 and 80.
For a more precise analysis, in addition to estimating life
expectancy regardless of initial functional status (known
as population-based life expectancy), life expectancy is
also estimated based on the condition of being physically
healthy or ADL disabled at ages 60, 70 and 80 (known
as status-based life expectancy or SBLE). The analysis
was performed on the complete sample and on groups
according to their health insurance scheme in order to
compare life expectancies.

Hazard models including covariates and considering
state transitions as strata were fitted as part of the MSLT
analysis for a set of three variables chosen from previous
analyses performed through linear models in which we
observed a significant relationship between them and all
the transitions of disability. These were binary covariates
concerning sex, insurance scheme and diabetes, resulting
in 12 different combinations of possible values and multi-
state survival curves (online supplemental figure 2).

The method corresponds to the analysis of life stories
that is mainly implemented in the Biography library avail-
able in R.**

Patient and public involvement

Patients and the public were not directly involved in
this study since we used publicly available data from a
national survey. Despite this, results will be shared with

decision-makers directly involved in healthy ageing poli-
cies in Mexico.

RESULTS

Table 1 shows the sociodemographic and health char-
acteristics of the 2012 sample. The average age was 64.9
years with a higher representation of women. Half of
the individuals report having 6+ years of education, 69%
report being married or cohabiting, 58% of respondents
live in populations of 100 000 inhabitants or more, 74.96%
have social security or public insurance while 11.8% are
uninsured.

In terms of health, hypertension was the most frequent
disease with a prevalence of 44.7%), followed by diabetes
with 23.5%. The presence of acute health events, such as
a heart attack, was also reported in 3.6% of the respon-
dents. Further, 35.4% of the respondents report having
good health, 51.5% fair and 13.1% bad.

During 2012, of 1614 older adults who reported an
ADL limitation, 58.2% reported one, 22.1% two and
19.7% three or more. For 2015, the number of limitations
presented by the individuals increased; of 1897 respon-
dents, 51.8% reported one, 20.3% two and 27.9% three
or more.

In both years, transferring in and out of bed was the
activity most frequently reported with a performance
limitation in more than half of the respondents classi-
fied as ADL disabled (54%, 2012; 58%, 2015), followed
by walking, using the toilet, bathing and, finally, eating
(online supplemental table 2).

Regarding the transitions between the states active, ADL
disabled and dead in 2012-2015, there was an increase
in the prevalence of disability from 13.1% to 15.4%,
despite 46% of the individuals who reported a limitation
performing ADL in 2012 recover from disability by 2015.
Of the total sample, 6% died by 2015, and of the ADL
disabled, 14.2% died. Moreover, 77.8% of all respondents
remained in the same state in both years (figure 1).

As age increases, the probability of being active drops
while dying rises. For a 50 years old, the probability of
being ADL disabled reaches its peak at 86 years (21%).
Also, from this age on, the cohort is more likely to have
a disability or die (50.5%) when compared with being in
an active state (49.5%). All these probabilities are condi-
tional on reaching 50 years old (online supplemental
table 3 and figure 2).

Analysing the cumulative transition rates for all the
transitions at ages 70, 80 and 90, the disability incidence
rates were 0.2, 0.5 and 1.4, while the recovery rates from
disability were 3.2, 4.3 and 5.1. Regarding the risk of
death, it was higher among disabled individuals, with
cumulative rates of 0.3, 0.6 and 1.4, contrasting with 0.02,
0.1 and 0.3 for non-disabled individuals (online supple-
mental table 4).

Overall, women aged 50 have higher probabilities of
transiting to disability than men at all ages after 50, and
this also happens with the probabilities of transiting to
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Table 1 Sociodemographic and health characteristics at
baseline (2012)

Total Male Female
n 12275 5212 7063
ADL disability
Active 86.85 90.18 84.4
Disabled 13.15 9.82 156
Socioeconomic characteristics
Age
Average” 64.94 65.7 64.39
<60 35.63 30.22 39.61
61-70 37.95 41.65 35.21
71-80 19.76 20.7 19.06
>81 6.67 743 6.12
Sex
Female 57.54
Male 42.46
Education
1-5 years of education 49.08 45.99 51.37
6+ years of education 50.92 54.01 48.64
Marital status
Married/cohabiting 69.03 82.62 59

Level of urbanisation
>100000 inhabitants
Healthcare enrolment

58.46 56.5 59.9

Social security (IMSS, ISSSTE) 49.53 48.71 50.13
Public insurance (Seguro 25.43 24.62 26.02
Popular)
Private insurance 0.96 1.19 0.8
Uninsured 11.80 13.66 10.45
Health characteristics
Hypertension 4473 36.63 50.7
Diabetes 23.55 20.34 25.92
Arthritis 14.07 9.34 17.56
Cancer 2.18 1.71 2583
Heart attack 3.65 449 3.08
Lung disease 6.03 466 7.04
Self-reported health measure
Good 35.38 41.06 31.19
Fair 51.561 47.85 54.21
Bad 13.11 11.09 14.6

*SD total=9.38, male=9.34, female=9.38.

ADL, activities of daily living; IMSS, Instituto Mexicano del Seguro
Social; ISSSTE, Instituto de Seguridad y Servicios Sociales para
los Trabajadores del Estado.

death until 69 years old. From this age on, men have
higher probabilities of dying conditional on reaching 50
years old (figure 2).

Transitions between the states active, ADL disabled, and dead

2012 -2015
oo [ E
0,
State in 2015 90% 125

80%
70%

60% 649
® Dead 50%
ADL Disabled ~ 40%
H Active 30%
20%
10%
0%

Active ADL disabled

State in 2012

Figure 1 Transitions across states and time. A total of 10
661 were active and 1614 were ADL disabled at baseline.
Colours represent the percentage at final state in 2015. ADL,
activities of daily living.

Cumulative disability incidence rate was higher among
women (eg, 0.6 vs 0.39 at age 80; 1.63 vs 1.07 at age 90),
as well as the recovery rate from disability compared with
men (eg, 4.35 vs 3.79 at age 80; 5.09 vs 4.52 at age 90).
However, 95% CIs overlap between groups in the latter.
On the other hand, it appears that there are no differ-
ences in the risk of death between sexes (online supple-
mental figure 3). Considering the models including
covariates, diabetes appeared to be related mainly to a
higher mortality transition (online supplemental figure
2).

Concerning life expectancies (figure 3 and online
supplemental table 5), and considering that these results
are conditional on reaching 50 years old, the total life
expectancy at age 60 is 30 years, out of which almost 5
years are lived with ADL limitations. The total life expec-
tancy at age 70 is 20 years, with a disability-free life expec-
tancy of just over 15 years. The total life expectancy at
age 80 is almost 11 years, out of which 7 years are lived
without limitations.

For the three age groups, 60, 70 and 80, despite the fact
that the total life expectancy in the initially ADL disabled
is only 2 years less compared with those initially active,
the ADL disabled expect to live almost twice as long with
limitations. As an example, those initially healthy at age
80 expect to live a proportionally longer time free of
disability compared with those initially disabled who are
20 years younger.

Regarding total life expectancy and sex there appear to
be no differences between women and men; nevertheless,
there is a significant difference in the proportion of time
lived with disability with women spending on average 1.2
more years with disability compared with men and 1.4
fewer years free of disability across the three age thresh-
olds. This difference remains regardless of the initial
functional status.

When comparing the uninsured population against
the group of people enrolled in social security services
and public insurance, the latter have a lower total life
expectancy mainly because of a lower disability-free life
expectancy, but also have a higher DLE. Meanwhile,
life expectancies between the social security and public
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Figure 2 The multistate survival function shows the state occupation probabilities predicted from empirical transition rates.
Full sample and stratified by sex curves are shown. ADL, activities of daily living.

insurance groups are similar with overlapping CIs
(table 2). This is reinforced when analysing the cumu-
lative transition rates where public insurance and social
security have higher disability incidence rates than unin-
sured population (eg, 0.56 vs 0.52 vs 0.45 at age 80; 1.41 vs
1.46 vs 1.13 atage 90). However, 95% Cls overlap between
the three insurance groups in all transitions (online
supplemental figure 4).

60 mDFLE mDLE TLE

PBLE =29.9
SBLE - Active =30.1
SBLE - Disabled =282
PBLE

SBLE - Active
SBLE - Disabled
PBLE =108

SBLE - Active =129

SBLE - Disabled | - 10.4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 1009
Figure 3 PBLE and SBLE in initially active and disabled
states at ages 60, 70 and 80. The proportion of DFLE and
DLE is shown for each TLE bar. DFLE, disability-free life
expectancy; DLE, disabled life expectancy; PBLE, population-
based life expectancy; SBLE, status-based life expectancy;
TLE, totallife expectancy.

DISCUSSION

The purpose of this paper was to have a better under-
standing of the patterns of disability, including its transi-
tions, state occupations and other components that allow
the estimation of disability onset, recovery and mortality,
as well as life expectancy with and without disability in
the population aged 50+ in Mexico. In addition, these
measures were used to acknowledge possible differences,
if any, in disability among groups with different health
insurance schemes.

An MSLT model was adopted to analyse the dynamics of
functional health by age and to calculate probabilities of
transition and occupation of disability-free, ADL disabled
and dead states. Also, this method was used to estimate
the years lived with disability in our sample, which can
account for a significant proportion of life expectancy.

The results support previous findings in literature
which show that functionality does not follow a linear
process of deterioration from ageing. Transitions between
functional states occur in both directions, with improve-
ment and deterioration of functional capacity over time,
the latter taking place with more frequency as population
ages, extending life along with disability.*”

Nearly half of the individuals with a functional limitation
at baseline recovered from ADL disability by 2015. This is
described in other studies where individuals partially or
fully recovered functionality over time, suggesting that
disablement processes are reversible in certain condi-
tions.®” In our study, some conditions that seem to affect
recovery are lower age, being female and being non-
diabetic since the transition probabilities were higher
compared with reference categories (in yellow, online
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Table 2 Life expectancies at ages 60, 70 and 80, grouped by health insurance scheme and sex including 95% Cls

DFLE DLE

TLE

Social security (IMSS, ISSSTE), n=6080

60 24.2 (23.3 10 25.2) 4.8 (4t05.7) 29.1 (27.7 t0 30.4)
70 14.8 (13.9 to 15.7) 4.4 (3.5t05.3) 19.2 (17.9 to 20.5)
80 6.6 (5.7 t0 7.5) 3.4 (2.6t04.2) 10 (8.7 to 11.3)
Public insurance (Seguro Popular), n=3121
60 24.6 (23.7 to 25.4) 5.1 (4.4t05.8) 29.7 (28.5 t0 30.9)
70 15.2 (14.4 to 16) 4.6 (3.9t0 5.3) 19.8 (18.7 to 21)
80 7.0(6.2107.7) 3.6 (2.9t0 4.3) 10.6 (9.5t0 11.8)
Uninsured, n=1450
60 26.9 (25.9 to 27.9) 4.6 (3.9t05.2) 31.5 (30.3 to 32.6)
70 17.5 (16.5 to 18.4) 4.2 (3.51t04.8) 21.6 (20.5 to 22.8)
80 8.9 (7.910 9.8) 3.3 (2.7 10 3.9) 12.2 (11.1t0 13.3)
DFLE DLE TLE
Social security F M F M F M
60 23.5 (22.2t0 24.9) 25.2 (23.6t0 26.8) 5.7 (4.5t0 6.8) 3.9 (2.5t0 5.4) 29.2 (27.5 t0 30.9) 29.1 (26.5 to
31.8)
70 14.2 (12.9t0 15.6) 15.6 (14.1t017.2) 5.1 (4t06.3) 3.6 (2.2t0o5.1) 19.3(17.6to21) 19.3(16.6to 22)
80 6.1 (4.8t0 7.4) 7.3 (5.810 8.7) 39(@2.7to5 29(1.4to4.4) 10(8.3t0 11.7) 10.2 (7.6 to 12.8)
Public insurance F M F M F M
60 23.3 (22.21024.3) 25.8(25t026.6) 5.5(4.1t06.8) 4.5 (3.6 to 5.4) 28.7 (26.7 to 30.7) 30.3 (29.1 to
31.6)
70 14 (13t0 15.1)  16.3 (15.5t0 17.1) 4.9 (3.6t06.2) 4.1 (3.2t05.1) 18.9 (16.9 t0 20.9) 20.4 (19.2 to
21.7)
80 6.1 (5.1to7) 7.8 (7 to 8.6) 3.8(2.5t05.1) 3.3(2.3t04.2) 99(79t011.8) 11(9.8t0 12.2)
Uninsured
60 26.5 (26 to 27) 27.2 (27to 27.5) 6.3(5.9t06.6) 3.1 (3t03.2) 32.7 (32.2 to 33.3) 30.4 (30.2 to
30.5)
70 17.2(16.7t0 17.7) 17.7 (17510 17.9) 5.7 (5.3t06) 2.9(2.7t03) 22.9(22.3t023.4) 20.5(20.4 to
20.7)
80 8.7 (8.2 10 9.1) 9.1 (8.8 t0 9.3) 46((4.3to5) 22(@2.11t02.4) 13.3(12.81013.8) 11.3(11.1to
11.5)

DFLE, disability-free life expectancy; DLE, disabled life expectancy; F, female; IMSS, Instituto Mexicano del Seguro Social; ISSSTE, Instituto
de Seguridad y Servicios Sociales para los Trabajadores del Estado; M, male; TLE, total life expectancy.

supplemental figure 2). This is particularly relevant in
the design of rehabilitation programmes for older adults.
Also, the number of limitations presented by the individ-
uals increased by 2015 compared with baseline, showing
that severity of disability increases with age. Bathing was
the activity with a performance limitation that showed
proportionally the greatest rise in limitation frequency,
while using the toilet was the one with the lowest.

Regarding probabilities, ADL disability reaches its peak
at 86 years; from age 86 onwards, the probability of dying
is greater than recovering functional health in individuals
with disability, conditional on reaching 50 years old. This
is consistent with previous findings that individuals aged
85 and older are more likely to die within the next year
than to recover to a disability-free life.”

Next, the total life expectancy in the initially ADL
disabled is 2 years lower and they live two times more
with limitations than those initially active in the three
age groups (60, 70 and 80). This means that although
disability could be a reversible process, a proportion of
individuals do not recover once disability onset occurs.
In this regard, the concept of compression of morbidity
states that the increase in life expectancy in a population
would be accompanied by the compression of disability to
a shorter span of time near the end of life.*® In contrast,
the opposite concept about the expansion of morbidity
or disability affirms that in some contexts, poor early-life
conditions have a delayed effect on the onset of non-
communicable chronic diseases, hence a longer propor-
tion of life lived with disability despite the adoption of
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medical technologies that improve survivorship but fail
to reduce disability.?” This is reinforced by the concept of
dynamic equilibrium in which prevalence is increased by
reducing the severity of the disease or eliminating lethal
sequelae thus increasing the life span in a morbid state, in
this case, disability.*®

Previous studies found increasing trends in life expec-
tancy and expansion of disability accompanied by a rise
in obesity, cardiovascular and metabolic conditions in
Mexico."" This study adds information about the expan-
sion of disability with evidence of a considerably higher
DLE in previously disabled people regardless of the age
group, and in some groups, more than half of the total
life expectancy is lived with an ADL limitation. Moreover,
cumulative rates for incidence of disability were higher
in women than in men, in contrast with the recovery of
disability or mortality rates which did not appear to be
statistically different (online supplemental figure 3). This
means that sex-specific differences in patterns of disability
are driven by incidence and not by the other transitions.
Therefore, men expect to live more time without disability
at all age thresholds and this is consistent when divided
by insurance.

This study has some limitations regarding the sample
sizes when dividing by insurance and each insurance
group by disability transitions, particularly in those unin-
sured and initially disabled with small subsamples that
could have led to the overestimation of disability-free
and total life expectancy (online supplemental table
6). These led to paradoxical results with a significantly
higher disability-free life expectancy in uninsured individ-
uals when compared with the other groups.

Despite this, there were some factors that at least theo-
retically may have contributed to the lower DFLE in the
uninsured group. First, the lower observed prevalence
of several chronic conditions at baseline, as an example,
the uninsured group has a 10% less prevalence of hyper-
tension among women and 6%-15% less among men
compared with insured individuals. The uninsured group
also shows a lower prevalence of diabetes, arthritis and
other chronic and acute conditions that are related to
the incidence of disability and lower life expectancy.”
Besides, the prevalence of ADL disability at baseline is also
lower in uninsured individuals regardless of sex (online
supplemental table 7). As expressed in the previous anal-
yses of SBLE, disabled individuals at baseline have lower
disability-free and total life expectancy, hence, a lower
prevalence of ADL disability at baseline in uninsured
individuals will likely impact raw life expectancy.

The higher prevalence of several conditions in insured
individuals may be because individuals with underlying
conditions including disability are more likely to seek
health insurance and adverse selection has been previ-
ously identified in social security insurance in Mexico.”"*!
Another factor that may contribute to this is the previously
stated effect of health insurance in the increase of utilisa-
tion of diagnostic tests and disease awareness but limited
effects on the probability of receiving treatment,'* thus

underdiagnosis of non-lethal conditions is likely higher in
the uninsured group. However, more empirical data and
a bigger sample are needed to set up a statistically valid
model in terms of sample sizes of specific groups.

Other limitations were inherent of MSLT methodology
where individuals are assumed to experience only one
transition between the two waves of the survey, missing
short transitions occurring between 2012 and 2015. This
may resultin an underestimation of the frequency of tran-
sitions between functional states, especially at younger
ages. In addition, data about the specific time when tran-
sitions occur are not available; assuming transitions occur
in the middle of the period does not allow to adjust transi-
tion probabilities to the real duration of state occupation.

Despite the limitations, this research contributes to
bringing awareness about disability expansion and its
underlying transition patterns, and not only total life
expectancy, as a measure of successful ageing. These find-
ings may integrate evidence to acknowledge the need and
relevance of investing resources to improve ageing condi-
tions and reduce time lived with disability.

CONCLUSION

This research suggests that the process of disability is non-
linear and each ofits transitions should be analysed, along
with the initial state occupation as it sets the following
transition. In Mexico, a substantial proportion of ADL
disabled individuals recover from disability. Nevertheless,
initially disabled individuals have a considerably lower
disability-free life expectancy regardless of age when
compared with those initially active. Also, women live
more years with disability compared with men at all age
thresholds and this is mainly driven by the disability inci-
dence transition. There appeared to be no differences in
terms of disability and life expectancies between the indi-
viduals with social security and public insurance.

A recommendation is made to encourage the inclusion
of specific transition analysis in future research, which
could help model disability dynamics within the popu-
lation, and health insurance schemes to acknowledge
variability and contrast disability. The methods used in
these analyses could be employed in the development of
new indicators to estimate the expansion of disability and
to measure the effectiveness of programmes related to
prevention and rehabilitation from disability.
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