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Abstract

The Mexican Health and Aging Study (MHAS) was designed to prospectively evaluate

the impact of disease on the health, function and mortality of adults over the age of 50 in

both urban and rural areas of Mexico. The overall goal of the study is to examine the age-

ing process and its disease and disability burden in a large representative panel of older

Mexicans, using a wide socioeconomic perspective. The study protocols and survey in-

struments are highly comparable to the U.S. Health and Retirement Study (HRS).The

MHAS 2001 baseline is a nationally and urban-rural representative survey of individuals

born in 1951 or earlier. Three waves of data have been collected so far: baseline in 2001

and follow-ups in 2003 and 2012. In 2012, the study added a representative sample of the

population from the 1952–62 birth cohorts. A fourth wave will be collected in 2015.The

data files and documentation are available free of charge at the study website [www.

MHASweb.org] in English and [www.ENASEM.org] in Spanish.

KEY MESSAGES

• One in five adults aged 50 and older in Mexico have at least one adult child currently living in the USA.

• Intergenerational transfers are highly prevalent in monetary and in-kind forms, with older Mexicans in particular prior

to age 70 giving help to children, and receiving help from children after age 70.

• Health insurance coverage among older adults in the study increased from 52.9% of adults aged 50 and over in wave

1 (2001) to 84.8% in wave 3 (2012), and the increase was higher for rural area residents.

• Beyond chronic diseases, infectious diseases continue to affect overall health and mortality among older adults in

Mexico. Thus, current ageing in developing countries may be influenced more by infectious diseases than previously

thought.

• There is a meaningful association between early-life health and socioeconomic conditions, and old-age chronic

diseases.
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Why was the cohort set up?

By 2050, adults aged 60 years and older will be the largest

group in the population age pyramid of most countries.13

Ageing in developing countries, including Mexico, is char-

acterized by a relatively fast pace compared with de-

veloped countries;14 this is a natural consequence of the

epidemiological and demographic transition that brought

rapid mortality and fertility declines.15 Also, the decline in

child and adult mortality rates was achieved during this

period mainly through successful adoption of health poli-

cies and medical technology, not through improved stand-

ards of living.16–18 Furthermore, Mexico offers a unique

opportunity to examine ageing because fast ageing is tak-

ing place with insufficient economic development and in-

stitutional infrastructure.

The MHAS is the first longitudinal study of older adults

in Mexico with a broad socioeconomic perspective. The

study also enables cross-national comparisons so as to

analyse the health dynamics of older Mexicans with compar-

ably aged Mexican-born migrants in the USA and second-

generation Mexican Americans, using similar data from the

US population (such as the HRS) to assess the durability of

the migrant health advantage in the USA. The HRS is a

nationally representative, longitudinal, population-based

sample of individuals aged 50 years and older (and their

spouses of any age), which began in 1992 (for more

information, see http://hrsonline.isr.umich.edu/). The study

contains multidisciplinary information covering domains

including health and socioeconomic status via self-report, ad-

ministrative data linkages and objective health measures.19

The HRS data and documentation are available to the public

and provide a key resource of population ageing in the USA.

The MHAS design was motivated by research questions

related to: the dynamics of health and ageing in Mexico;

the consequences of early-life conditions on the multiple

domains of health, early- and mid-life health behaviours;

migration and employment history; community character-

istics; family transfers and socio-economic status; and

health selectivity among migrants to the USA and among

those returning to Mexico.

Who is in the cohort?

The 2001 baseline survey of the MHAS includes a nation-

ally representative sample of individuals born prior to 1951,

that is the population aged 50 or older as of 2001. The sam-

ple for the MHAS baseline was selected from residents of

both rural and urban areas, from the National Employment

Survey (Encuesta Nacional de Empleo, ENE), carried out by

the INEGI (Instituto Nacional de Estadı́stica y Geografı́a) in

Mexico; households with at least one resident aged 50 years

or older were eligible to be part of the MHAS baseline sam-

ple. If more than one person was age-eligible in the selected

household, then one of these was selected at random for the

study. If the selected MHAS person was married or in a con-

sensual union, with the spouse residing in the same house-

hold, then the spouse or partner was also recruited to be

part of the MHAS regardless of his/her age. The sample was

distributed in all 32 states of the country in urban and rural

areas. In addition, households in the six states accounting

for 40% of all migrants to the USA were over-sampled. The

2003 survey completed a follow-up interview with all study

subjects from 2001, adding new spouses to the study and

completing a next-of-kin interview on deceased study sub-

jects. In 2001, a subsample was selected to provide an-

thropometric measures, and the same subsample was

followed up in 2003.

The 2012 follow-up visit included all age-eligible sub-

jects from the 2001 and 2003 waves. In addition the sam-

ple was refreshed, adding a representative sample of the

population from the 1952–62 birth cohort as well as their

spouses/partners regardless of age.20 The sampling frame

for the new cohort sample was the 2012 Mexican National

Employment and Occupation Survey (ENOE, previously

named National Employment Survey, ENE). In 2012, a

subsample was selected from which to obtain objective

markers through blood samples, performance tests and an-

thropometric measures.

How often have they been followed up?

The baseline survey was conducted in summer 2001 with a

completed-interviews sample size of 15,186 respondents. A

subsample of 2573 completed anthropometric measures. A

direct interview was sought with each individual, and

proxy interviews were obtained in case of illness, hospital-

ization or temporary absence that precluded a direct inter-

view. All interviews were conducted in person with paper

and pencil (in 2001 and 2003) by trained full-time inter-

viewers of the Instituto Nacional de Estadı́stica y

Geografı́a (INEGI) of Mexico.

The first follow-up survey was carried out in summer

2003; all age-eligible subjects from the 2001 sample were

targeted even if they had moved. New spouses or partners

of the study subjects were added to the study. If a 2001

study subject had died, an interview was conducted with

an informed respondent or next of kin. Similar to the base-

line, if it was not possible to obtain a direct interview due

to illness, hospitalization or temporary absence, a proxy

interview was conducted. In 2003, 14 250 interviews were

completed, including 546 next-of-kin interviews. A dia-

gram containing the sample size and response rates is pre-

sented in Figure 1. The study exhibits high response and
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follow-up rates: 91.8% and 93.3% for the first two waves,

respectively. From those lost to follow-up, 4.2% could not

be located or were absent at the time of the interview and

2.5% refused to complete the interview.

The third wave follow-up visit to all panel individuals

was conducted in autumn 2012; all age-eligible subjects

from the 2001 and 2003 waves were targeted. Similar to

the second wave, new spouses/partners of study subjects

Figure 1. MHAS sample size and response rates across waves.

Table 1. Estimates from MHAS 2012 compared with the 2010 Census: distribution of the population

MHAS 2012a Census 2010

50–59 years 60þ years 50–59 years 60þ years

%, mean (SD) %, mean (SD) %, mean (SD) %, mean (SD)

Sex

Male 45.02 48.19 47.68 46.54

Female 54.98 51.81 52.32 53.46

Age in years 54.68 (2.74) 69.88 (8.06) 70.79 (8.44)

50–59 100.00 – 100.00 –

60–69 – 56.54 54.04

70–79 – 29.08 31.02

80þ – 14.38 14.94

Marital status

Married, union 75.85 64.12 76.12 60.14

Single, divorced, separated 18.54 12.00 17.35 13.19

Widowed 5.6 23.88 6.53 26.68

Total sample (n) 4702 10 195

aWeighted average and percentages of the population distribution.
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were added to the study regardless of age; proxy and next-

of-kin interviews were conducted when applicable. A

pre-fieldwork visit was completed to facilitate locating

subjects between the second (2003) and third (2012)

waves. The response rate for the third wave was 88.1% for

a total of 18 465 interviews, including 2742 next-of-kin

interviews.21 The panel losses were: 7.8% could not be

located or were absent at the time of the interview and

3.1% refused to complete the interview. As a way of vali-

dating the MHAS, Table 1 compares the weighted distribu-

tion of the MHAS 2012 sample with the 2010 Census

population by sex and age groups, obtaining similar distri-

butions. Other validation measures have been performed

with each wave. A fourth wave of the longitudinal study is

planned for 2015.

What has been measured?

The MHAS data include information on socioeconomic

characteristics, migration, health conditions, disability and

family networks. In particular, the study includes the fol-

lowing (see Table 2):

• Health in multiple domains: self-report of global health,

chronic conditions, symptom reports, functionality, de-

pression. and cognition;

• childhood socioeconomic and health conditions;

• self-assessments: self-report of general health, personal

review of individual economic status, subjective well-

being, level of control over decisions and level of family

support;

• demographic information: date of birth, education, mari-

tal status, fertility, unions or marriages and migration

history;

• migration experiences: from the study subject, his/her

parents and children;

• family: family structure, transfer behaviours, care ar-

rangements and health and migration histories of chil-

dren (regardless of place of residence) and household

residents;

• health insurance, use of healthcare services, and health

expenditures;

• individual income, assets and broad employment and

pension history;

• housing characteristics: type of housing, building mater-

ials and other indicators of housing quality, property

conditions and availability of consumer durables;

• widowhood: changes in economic status, employment

and living arrangements as a result of the death of a

spouse;

• anthropometric measures (in a subsample of respond-

ents): weight, height; waist, hip, and calf circumference;

knee length; and timed one-leg stands.

At baseline, three survey instruments were used to cap-

ture specific information (individual core and proxy, and

household residents’ roster). However, for the 2003 and

2012 follow-up visits, the interviewers used four and five

instruments, respectively. In 2003, a next-of kin question-

naire was completed by a suitable informant in case of

death of the respondent. In addition to this questionnaire,

in 2012 a new section—‘Major Events’—was included as a

separate questionnaire. This section gathered information

regarding health, change of residence, and other major life

events during the past 10 years.

The survey data collection was of the responsibility of

INEGI-Mexico in the three waves of the study. However,

the collection of biomarkers, performance and anthropo-

metric measures for a subsample of respondents in wave 3

was the responsibility of the Instituto Nacional de

SaludPública (INSP-Mexico).

New to the MHAS 2012

An important addition in 2012 to the objective markers

section is the collection of new biomarkers in a subsample

population. The MHAS, in collaboration with the Instituto

Nacional de Salud Pública (INSP, Mexico), obtained an-

thropometric measures (weight, height; waist, hip, and calf

circumference; knee length; and timed one-leg stands), two

blood pressure readings, performance tests and new bio-

markers. The new biomarkers include: C-reactive protein,

total and high-density lipoprotein (HDL) cholesterol, thy-

roid-stimulating hormone (TSH) and vitamin D with ven-

ous blood; and haemoglobin and HbA1c with capillary

blood.

At baseline, a subsample for anthropometric measures

was randomly selected from the full sample. However, in

2012 the subsample was limited geographically in order to

contain costs and maximize standardization of data gather-

ing procedures. The subsample for objective markers was

the full sample in four states, which were carefully selected

to include a relatively poor state, a highly urban state, a

high-migration state and a high-diabetes state.22 This selec-

tion prioritizes international migration, poverty, diabetes

and disability as research topics.

Also new to the third wave were several adjustments to

the scoring of two of the cognitive assessment tasks.23 The

cognitive function assessment uses the screening portion of

the Cross-Cultural Cognitive Examination (CCCE) for dir-

ect interviews and the Informant Questionnaire on

Cognitive Decline in the Elderly (IQCODE) for proxy

interviews.24,25 Throughout the study, the cognition sec-

tion has been modified, adding new measures to the base-

line questionnaire but always ensuring comparability
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across waves. Also, between 2001 and 2003, the instruc-

tions and scoring of the original tasks were preserved.

Other important changes introduced in 2012 were the

addition of new psychosocial measures and a new section

to collect data on the occurrence of major life events dur-

ing the past 10 years, such as loss of a spouse or child,

change of place of residence, traumas due to natural disas-

ters or crime, or major changes in health conditions and

care-giving responsibilities.

Lastly, the first two waves of the MHAS were compiled

using paper and pencil. In 2012, the interviews were com-

pleted using CAPI (Computer Assisted Personal Interview),

Table 2. MHAS questionnaire content by type of interview and wave

Type of interview Questionnaire Sections Wave

2001 2003 2012

Direct Interview Introductory questions Introductory questions X X

Core Household roster card for follow-up interview X X

Non-resident children for follow-up interview X X

Household roster card for new person interview X X X

Non-resident children for new person interview X X X

Demographic data for follow-up person X X

Demographic data for new person X X X

Health X X X

Control and health services X X X

Parents and help to parents X X X

Help and children X X X

Functionality and help X X X

Employment X X X

Housing X X X

Pension, income and assets X X X

Surviving widow(er) X X

Anthropometrics (subsample) X X

Anthropometrics and biomarkers (subsample) X

Major events and cognitive exercises Major events in past 10 years X

Cognitive exercises X X X

Proxy Interview Core Household roster card for follow-up interview X X

Non-resident children for follow-up interview X X

Household roster card for new person interview X X X

Non-resident children of new person interview X X X

Demographic data for follow-up person X X

Demographic data for new person X X X

Health X X X

Control and health services X X X

Proxy cognitive condition X X X

Parents and help to parents X X X

Children and help to children X X X

Functionality and help X X X

Employment X X X

Housing X X X

Pension, income and assets X X X

Next-of-kin Core Demographic data for deceased subject X X

Major events in past 10 years of life X

Temporary living arrangements X X

Health X X

Health services X X

Cognitive condition X X

Help and children X X

Functionality and help X X

Employment X X

Housing and assets X X
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resulting in more efficient interviews, better control in the

field and greater ease in producing databases for public

use. However, in all waves, the cognition battery was

applied using paper and pencil.

MHAS main findings

Approximately 1 year after completing the fieldwork, the

MHAS data files and documents were distributed to the re-

search community through the study website. The MHAS

has been widely used. As of October 2014, more than 100

peer-reviewed publications and book chapters have re-

sulted, from disciplines as diverse as demography, micro-

economics, labour economics, public health, epidemiology

and healthcare policy. The database of publications avail-

able in the study website [www.MHASweb.org / www.

ENASEM.org] is a non-exhaustive compilation of peer-

review publications, working papers and other research

documents using MHAS data. Figure 2 illustrates the pene-

tration of the study at the time of printing this profile. The

diagram is organized by main keywords of the

manuscripts, and arrows indicate the topic overlap. It in-

cludes only journal publications. The numbers identify the

publication in the website database. The main subjects

include health, demographics, socioeconomic status, dis-

ability/functionality/frailty, cognition and social/family

support.

Table 3 shows the main sociodemographic characteris-

tics and health measures across the three waves. The mean

years of education differ for cohorts aged 50 and older in

2001, 2003 and 2012. The increase in years of education is

greater for females than males; however, the mean remains

larger for males (7.84 vs 6.96). Also important is the in-

crease in healthcare coverage, in particular after the intro-

duction of Seguro Popular in Mexico around 2003, a

social protection policy to provide access to health services

to the population without other public or private health

care coverage.26 The main health results indicate an in-

crease in self-reported diabetes prevalence to 16.8% for

males and 21.8% for females by 2012, as well as an in-

crease in overweight and obesity prevalence, in particular

among the cohorts of males aged 50 and older in 2012.

One important area of research of the MHAS deals

with the comorbidity of chronic and infectious diseases.

Researchers have shown the need to emphasize the con-

tinuing importance of communicable diseases in develop-

ing countries such as Mexico. Chronic conditions seemed

weakly associated with self-reported global health or mor-

tality in Mexico, compared with associations observed in

US populations;27 however, findings showed that self-

reported health and mortality in Mexico were strongly

affected by infectious conditions.6,7 Other important fea-

tures of the lifestyle of older adults are apparent. Smoking

and physical activity-related transitions toward healthier
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Figure 2. MHAS publications list by main topics of study.
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Table 3. Descriptive statistics of major indicators by wave and sex—adults aged 50 and older, Mexico

2001 2003 2012

Male Female Male Female Male Female

%, Mean (SD) %, Mean (SD) %, Mean (SD)

Age in years 62.34 (9.59) 62.26 (9.67) 65.51 (33.86) 63.98 (24.28) 67.75 (41.33) 66.44 (37.98)

50–59 44.2% 46.6% 33.9% 37.7% 43.3% 46.4%

60–69 31.1% 30.2% 35.4% 34.4% 32.3% 30.1%

70–79 17.6% 14.9% 21.4% 18.6% 16.3% 15.8%

80þ 7.1% 8.3% 9.3% 9.3% 8.2% 7.7%

Marital status

Married, union 78.8% 55.4% 80.3% 54.5% 81.4% 58.9%

Single, divorced, separated 10.4% 17.1% 8.4% 14.4% 10.6% 18.7%

Widowed 10.8% 27.5% 11.3% 31.1% 8.0% 22.4%

Education 5.14 (6.23) 4.11 (4.96) 4.92 (4.78) 4.07 (3.97) 7.84 (5.87) 6.96 (6.07)

0 years 27.7% 34.2% 27.2% 34.3% 9.0% 10.5%

1–5 years 35.8% 34.0% 36.6% 34.6% 24.1% 23.6%

6 years 16.0% 15.2% 16.4% 15.1% 23.6% 24.5%

7 or more years 20.5% 16.6% 19.8% 16.1% 43.4% 41.4%

Employment

Currently works 69.7% 34.0% 65.4% 21.3% 68.5% 27.2%

Is looking for job 0.6% 0.3% 1.3% 0.6% 2.1% 0.6%

Household work 1.0% 50.9% 0.3% 57.3% 1.4% 57.4%

Doesn’t work 28.7% 14.9% 33.0% 20.9% 27.9% 14.7%

Health insurance provider

Social Security (IMSS) 35.8% 39.2% 36.8% 40.4% 33.5% 34.1%

ISSSTE/State ISSSTE 9.7% 11.4% 10.7% 11.7% 10.6% 11.7%

Seguro Popular – – – – 31.3% 32.5%

Pemex, Defensa, Marina 2.2% 1.8% 1.8% 2.1% 1.8% 2.5%

Private medical insurance 0.0% 0.0% 0.0% 0.0% 3.7% 3.2%

Other 3.0% 2.4% 1.8% 1.9% 2.3% 2.3%

None 49.3% 45.1% 48.9% 43.9% 16.9% 13.7%

Self-reported health

Excellent 2.3% 1.2% 2.0% 1.2% 3.0% 2.9%

Very good 5.5% 3.4% 3.7% 2.4% 5.9% 2.8%

Good 34.6% 27.5% 29.9% 25.1% 34.0% 26.8%

Fair 42.0% 50.7% 47.8% 50.7% 47.5% 52.4%

Poor 15.6% 17.2% 16.6% 20.6% 9.6% 15.1%

Self-reported health conditions

Hypertension 26.4% 44.1% 24.5% 40.5% 15.5% 21.9%

Diabetes 12.5% 16.7% 13.6% 17.8% 16.8% 21.8%

Cancer 1.2% 2.5% 0.7% 0.7% 1.1% 2.4%

Lung disease 5.3% 6.2% 4.2% 4.9% 4.2% 5.9%

Heart attack 2.6% 2.9% 2.3% 2.4% 3.5% 2.7%

Stroke 2.6% 2.6% 1.1% 1.2% 2.7% 1.8%

Arthritis 15.5% 23.5% 13.3% 20.9% 7.7% 17.1%

Disability

Number of ADL limitations(a)

0 91.4% 89.2% 92.6% 89.1% 89.2% 82.3%

1 3.5% 5.1% 3.6% 5.6% 6.4% 9.9%

2 2.2% 1.7% 1.4% 2.1% 2.0% 3.1%

3 or more 2.8% 4.0% 2.4% 3.3% 2.4% 4.8%

Number of IADL limitations(b)

0 86.5% 87.9% 85.9% 90.8% 85.9% 86.2%

1 6.9% 4.6% 7.9% 4.5% 8.0% 6.9%

2 3.0% 1.9% 3.3% 1.1% 3.2% 1.7%

3 or more 3.6% 5.6% 2.9% 3.5% 2.9% 5.2%

(Continued)
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lifestyles are well under way among older adults in the

USA but not in Mexico. Likewise, a trend toward reduced

levels of obesity has just begun among older adults in the

USA but not in Mexico.28–30 Mexicans who migrate to the

USA and stay until old age are self-selected for good

health, in particular males who are found in Mexico as re-

turn migrants.31,32

Because of poor housing and low levels of sanitation

during their childhood, most of the older adults born in

1900–50 were exposed to infectious diseases associated

with adult diseases. Research in this area confirmed the as-

sociation between early-life and old-age chronic condi-

tions.10–12 In addition, the usual health advantage

associated with additional educational achievement seems

to apply only to the highest educational groups in

Mexico.33,34

Main strengths and weaknesses

The MHAS offers a unique opportunity to examine ageing

in developing countries. The study provides three waves of

data focusing on ageing in Mexico that is highly compar-

able to the US Health and Retirement Study (HRS). The

following are some unique features and main strengths of

the study.

• Sample size and periods between waves. The long panel

period from baseline to 2012 allows for full estimation

of the transitions in physical and mental health, function-

ality, labour force and migration over time. Key among

these is mortality. The cumulative number of deaths in

the cohort, approximately 3200 by 2012, provides more

than enough statistical power to study the association

between mortality and migration, physical and mental

health and disability.

• Health sector reforms. The timing of the three waves per-

mits the study of the impact of health reforms such as the

introduction in 2003 of Seguro Popular (a health insur-

ance system for the uninsured).26

• Interaction of infectious and chronic conditions. The

MHAS allows the study of the interaction of infectious

and chronic conditions. The study includes information

on early infections through self-reports of past diseases

and of frequent late-life or current infections. In add-

ition, the biomarkers included in 2012 complement the

epidemiological profile by providing objective markers

for malnutrition, for example.

• Consequences of international migration. The study

allows the observation of the old-age consequences of

international migration for the populations of both

Mexico and the USA, by including both an over-sample

in areas of historical high migration to the USA and de-

tails on migration history within the survey content.

• Cross-national comparisons of ageing processes. These

comparisons are supported because the MHAS was de-

signed after the US study; in addition, the HRS increased

the size of the over-sample of Hispanics in 2010.

• Cohort effects. The combination of refreshment samples

and additional observations over time permits the esti-

mation of cohort effects.

How to access MHAS Data

All study databases and documentation can be accessed

free of charge from the MHAS study website, a

Table 3. Continued

2001 2003 2012

Male Female Male Female Male Female

%, Mean (SD) %, Mean (SD) %, Mean (SD)

Body mass index (BMI)(c) 26.83 (4.86) 27.49 (5.28) 26.95 (5.05) 27.93 (5.67) 26.90 (4.31) 27.88 (5.43)

Underweight 2.8% 2.3% 1.3% 2.2% 1.1% 1.6%

Normal weight 36.2% 33.6% 36.8% 32.5% 32.1% 31.9%

Overweight 42.3% 38.9% 44.2% 38.9% 44.6% 39.9%

Obese 18.7% 25.2% 17.7% 26.3% 22.3% 26.7%

Total sample (n) 6414 7250 5768 7053 6465 8432

Percentages, means and standard deviations are weighted statistics; sample sizes may vary due to missing values; data included adults 50 years and older in

2001, 2003 and 2012.

(a) Activities of Daily Living (ADL) limitation if reported difficulty performing one or more of the following: dressing, bathing, toileting, transferring into/out

of bed, walking, eating.

(b) Instrumental Activities of Daily Living (IADL) limitation if reported difficulty performing one or more of the following: preparing a hot meal, shopping for

groceries, taking medications, managing own money.

(c) WHO BMI classification available at: [http://apps.who.int/bmi/index.jsp?introPage¼intro_3.html]. Underweight <18.50, normal weight 18.50–24.99,

overweight 25.00–29.99, and obese >30.00.

Source: own calculations using data from the Mexican Health and Aging Study (MHAS).
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user-friendly environment designed to enhance the use of

and access to the study products. The platform is in

English [www.MHASweb.org] and in Spanish [www.

ENASEM.org]. The website also features a dynamic

searchable database of publications using MHAS data and

a discussion forum.
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