
Cabrero Castro et al. BMC Geriatrics          (2024) 24:652  
https://doi.org/10.1186/s12877-024-05247-z

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

BMC Geriatrics

Population-level trends in self-reported 
healthcare utilization among older adults 
in Mexico with and without cognitive 
impairment
José Eduardo Cabrero Castro1*, Rebeca Wong1, Rafael Samper Ternent2 and Brian Downer1 

Abstract 

Background Older adults with cognitive impairment exhibit different patterns of healthcare utilization compared 
to their cognitively healthy counterparts. Despite extensive research in high-income countries, similar studies in low- 
and middle-income countries are lacking. This study aims to investigate the population-level patterns in healthcare 
utilization among older adults with and without cognitive impairment in Mexico.

Methods Data came from five waves (2001–2018) of the Mexican Health and Aging Study. We used self-reported 
measures for one or more over-night hospital stays, doctor visits, visits to homeopathic doctors, and dental visits 
in the past year; seeing a pharmacist in the past year; and being screened for cholesterol, diabetes, and hypertension 
in the past two years. Cognitive impairment was defined using a modified version of the Cross Cultural Cognitive 
Examination that assessed verbal memory, visuospatial and visual scanning. Total sample included 5,673 participants 
with cognitive impairment and 34,497 without cognitive impairment interviewed between 2001 and 2018. General-
ized Estimating Equation models that adjusted for time-varying demographic and health characteristics and included 
an interaction term between time and cognitive status were used.

Results For all participants, the risk for one or more overnight hospital stays, doctor visits, and dental visits in the past 
year, and being screened for diabetes, hypertension, and high cholesterol increased from 2001 to 2012 and lev-
eled off or decreased in 2015 and 2018. Conversely, seeing a homeopathic doctor decreased. Cognitive impairment 
was associated with higher risk of hospitalization (RR = 1.13, 1.03–1.23) but lower risk of outpatient services (RR = 0.95, 
0.93–0.97), cholesterol screening (RR = 0.93, 0.91–0.96), and diabetes screening (RR = 0.95, 0.92–0.97).

No significant difference was observed in the use of pharmacists, homeopathic doctors, or folk healers based on cogni-
tive status. Interaction effects indicated participants with cognitive impairment had lower risk for dental visits and hyper-
tension screening but that these trajectories differed over time compared to participants without cognitive impairment.

Conclusions We identified distinct population-level trends in self-reported healthcare utilization and differences 
according to cognitive status, particularly for elective and screening services. These findings highlight the necessity 
for policy interventions to ensure older adults with cognitive impairment have their healthcare needs met.
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Background
The growth of the older adult population in Mexico will 
contribute to an increase in the number of older adults 
living with cognitive impairment and dementia [1]. Data 
from the 10/66 Dementia Research Group indicates that 
the incidence of dementia in Mexico is the highest among 
Latin American countries [1].

Older adults with cognitive impairment and dementia 
have different healthcare utilization patterns compares to 
their cognitively healthy counterparts. Studies in the US 
have consistently shown that older adults with dementia 
are more likely to be hospitalized and visit the emergency 
room than those without dementia [2, 3]. These findings 
have been corroborated by research in countries with 
different healthcare systems, including Canada, Spain, 
France, England [4–7]. However, the evidence regard-
ing outpatient service use is mixed; in the US some stud-
ies report similar or lower usage among older adults with 
dementia compared to those without dementia [8, 9]. In 
Taiwan, people with a dementia diagnosis had significantly 
more outpatient visits for psychiatric and non-psychiat-
ric services [10]. In Germany, there was a 40% increase 
in ambulatory services predominantly primary care in 
the first year after diagnosis [11]. Despite this, most evi-
dence comes from high-income countries, leaving a gap in 
research concerning lower and middle-income countries.

Mexico’s healthcare system is divided into public 
healthcare, social security healthcare, and private health-
care [12]. Public healthcare is available to all citizens and 
legal residents of Mexico. Social security healthcare is 
available to those who are employed in the formal sec-
tor and their dependents. Private healthcare is available, 
but only the people who can afford to pay for services. In 
2004, the Mexican government launched a major health 
reform with the creation of Seguro Popular (Popular 
Health Insurance). Seguro Popular is a voluntary pub-
lic insurance program designed to reduce catastrophic 
healthcare expenditures, provide access to a comprehen-
sive package of healthcare services, and improve qual-
ity of care for its beneficiaries [13].  Seguro Popular was 
implemented gradually, but by 2018, it insured approxi-
mately half of the Mexican population [14]. Seguro pop-
ular has been shown to be effective in increasing rates 
of doctor visits, hypertension and diabetes testing, and 
insulin usage for diabetes management [15]. Even though 
more people gained insurance coverage, inequities in 
access to services such as prostate screening, hyper-
tension treatment, and medications persisted [16, 17]. 
Finally, while Seguro Popular did not include cognitive 
impairment or dementia specific services, [18] research 
using data from the MHAS revealed Seguro Popular was 
associated with 1.46 higher odds for prevalent demen-
tia for women aged 82 and older, indicating that Seguro 

Popular is a more common source of health insurance for 
older adults with dementia [19].

Considerable research has examined the healthcare 
utilization of older adults with cognitive impairment 
and dementia in high-income countries. However, there 
is a notable gap in similar research within low-middle-
income countries. Our study addresses this gap by uti-
lizing data from a nationally representative cohort of 
middle-aged and older adults in Mexico, with nearly 
twenty years of follow-up. The aim of this study is to 
investigate population-level trends in healthcare use 
by adults aged 60 and older with and without cognitive 
impairment in Mexico. Based on evidence that older 
adults with dementia are at high risk for hospitalization 
but are less likely to use outpatient services, [3, 5–7] we 
hypothesized that older adults with cognitive impair-
ment would be more likely to spend one or more nights 
in the hospital but be less likely to use outpatient services 
or receive healthcare screenings than participants with-
out cognitive impairment. We selected outcomes that we 
expected would capture dramatic increases in healthcare 
use after the implementation of Seguro Popular, such as 
outpatient services and healthcare screenings [15]. We 
also included healthcare measures we expected would 
be less affected by Seguro Popular, such as hospitaliza-
tions and visiting a pharmacist. This population-level 
research is crucial for countries like Mexico, which are 
undergoing significant demographic shifts, changes in 
the health profiles of older adults, and major healthcare 
reforms. The healthcare utilization patterns in a middle-
income country like Mexico may differ from those in 
high-income countries due to disparities in economic 
resources, healthcare infrastructure, disease burden, and 
social determinants [20].

Methods
Mexican health and aging study
The Mexican Health and Aging Study (MHAS) is an 
ongoing, population-based cohort study of population 
aging in Mexico [21]. The MHAS began in 2001 with a 
nationally representative sample of 15,186 participants 
aged 50 and older. A participant’s spouse or partner was 
recruited regardless of age if he or she lived in the same 
household as the participant. Follow-up interviews have 
been completed in 2003, 2012, 2015, 2018, and 2021. 
New participants aged 50–59 and spouses regardless 
of age were added during the 2012 (n = 5,896) observa-
tion wave. In addition, new participants aged 50–55 and 
spouses were added in 2018 (n = 4,809). We used data 
from the 2001 through 2018 observation waves. We 
did not include the 2021 interview wave because of the 
major disruption to healthcare use during the COVID-19 
pandemic.
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Figure 1 shows the sample selection for each observa-
tion wave. First, we selected participants aged 60 and 
older at the time of interview. Next, we selected par-
ticipants who completed a direct interview at a given 
observation wave. We excluded participants who 
required a proxy to complete an interview because 
questions about receiving screening tests for high cho-
lesterol, diabetes, and hypertension were not asked in 
the proxy interview. We then selected participants who 
had complete information for healthcare use, demo-
graphic characteristics, and health characteristics. The 
final sample size for each observation wave was 6,146 
(2001), 6,778 (2003), 8,915 (2012), 9,424 (2015), and 
8,907 (2018). In general (Supplemental Table  1), par-
ticipants excluded at each observation wave because of 
requiring a proxy interview and did not have complete 
information were older, more likely to be male, com-
pleted fewer years of education, were more likely to live 
in a rural community, were less likely to have health 
insurance, and more likely to be widowed than partici-
pants in the final sample.

Measures
Healthcare use
Our outcomes were eight self-reported healthcare uti-
lization measures. Participants were asked at each 
observation wave to report the number of nights spent 
in a hospital in the past year, the number of outpatient 
procedures in the past year, the number of times in the 
past year they saw a doctor or medical personnel, and 
the number of times in the past year they saw a dentist. 
These outcomes were dichotomized as zero and one 
if the number of visits was greater than zero. The vari-
ables for outpatient procedure and doctor visits were 
combined into one outcome because of the small num-
ber of participants who reported having an outpatient 
procedure [22]. Participants were also asked if they con-
sulted a pharmacist in the past year about their health, 
and if in the last two years they had received screening 
tests for high cholesterol, diabetes, or hypertension (yes 
/ no). We investigated each screening test separately. Par-
ticipants interviewed in 2001, 2003, 2012, and 2015 were 
asked how many times in the last year they had seen a 

Fig. 1 Selection of Mexican Health and Aging Study participants interviewed in 2001, 2003, 2012, 2015, and 2018
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homeopathic doctor or folk healer. We dichotomized the 
outcome of seeing a homeopathic doctor or folk healer as 
zero and one if the number was greater than zero.

Cognitive status
The MHAS includes a modified version of the Cross Cul-
tural Cognitive Examination Test that includes the fol-
lowing five cognitive tests in the direct interview at each 
observation wave [23]: (1) immediate recall of an 8-word 
list (0–8 points); (2) delayed recall of an 8-word list (0–8 
points); (3) copy a figure (0–2 points); (4) draw the figure 
from memory (0–2 points); (5) and identify a target stim-
ulus in a visual array (0–60 points). We used the MHAS 
datasets with imputed scores for cognitive functioning to 
account for missing values [24]. We calculated a z-score 
for each cognitive test using the sample mean and stand-
ard deviation for all participants who completed a direct 
interview [23]. Participants with a z-score of less than or 
equal to -1.5 standard deviations on two or more cogni-
tive tests were classified as cognitively impaired [25]. The 
rest of the participants were classified as not cognitively 
impaired.

Demographic characteristics
We included demographic characteristics associated with 
cognitive functioning and healthcare use by older adults 
in Mexico [22, 26–28]. These included age, sex, educa-
tion (0  years, 1–6  years, 7 + years), marital status (mar-
ried, not married, and widowed), community population 
size (< 2,500; 2,500—14,999; 15,000—99,000; ≥ 100,000 
residents), and health insurance. Participants were asked 
at each observation wave if they had health insurance 
coverage through the Mexican Social Security Institute, 
Institute for Social Security and Services for State Work-
ers, Pemex, defense, or navy, private provider, Seguro 
Popular (2012, 2015, 2018), or other. Health insurance 
was dichotomized as uninsured and any health insurance.

Health characteristics
Participants were asked at each observation wave if they 
had ever been told by a doctor or medical personnel that 
they had diabetes or high blood sugar, hypertension or 
high blood pressure, stroke, heart attack, and arthritis. 
We dichotomized each health condition as yes or no.

Statistical analyses
Generalized estimating equations (GEE) with a log link 
function were used to estimate risk ratios (RR) of health-
care use by observation wave (reference 2001) and cog-
nitive status (reference no cognitive impairment) [29]. 
All models had an exchangeable correlation structure 
with clustering by participant. First, we used GEE mod-
els that included time and status as main effects. Next, 

we included an interaction term of cognitive status and 
observation wave to determine if time trends of each 
healthcare outcome differed by cognitive status.

Our primary exposure of interest was cognitive sta-
tus. Because participants’ cognitive status could change 
across observation waves, we used the ipwtm function 
from the R package IPW to estimate inverse probability 
weights for a time-varying exposure (i.e., cognitive sta-
tus) with time-varying covariates (i.e., age, community 
size, health insurance status, and self-reported health 
conditions) [30]. Estimating these weights allowed us to 
adjust for time-varying confounders. The weights were 
calculated using a logistic regression model to estimate 
the probability of being classified as cognitively impaired 
at each observation wave according to a participant’s 
demographic and self-reported health characteristics at 
that observation wave. Standardized inverse probability 
treatment weights (IPTW) were obtained by dividing a 
participant’s probability of being cognitively impaired 
at a given observation wave according to the non-time 
varying covariates divided by the probability of being 
cognitively impaired at a given wave according to all 
time-varying and non-time varying (i.e., sex, education) 
covariates.

The GEE models included the standardized IPTW 
to adjust for time-varying covariates and the non-time 
covariates sex and educational attainment. We used the 
ggeffect function from the R package ggeffects to present 
the results from the GEE models as estimated marginal 
means for each observation year and category of cogni-
tive status [31]. Since the GEE models included sex and 
educational attainment as categorical variables, the esti-
mated marginal mean is the probability for the outcome 
according to the proportions of each level of the categori-
cal variable [31].

We conducted two sensitivity analyses. The first 
included participants who required a proxy interview in 
the analytic sample. The second assessed the relationship 
between requiring a proxy interview and healthcare use 
among participants with cognitive impairment. Both sen-
sitivity analyses did not include the outcomes for receiv-
ing screening tests for high cholesterol, diabetes, and 
hypertension since these measures are not in the proxy 
interview.

Results
Sample characteristics
Table  1 shows the demographic and health characteris-
tics at each observation wave by cognitive status. Large 
differences in age, educational attainment, and com-
munity size by cognitive status persisted across obser-
vation waves (Table  1). In general, participants with 
cognitive impairment were older, completed fewer years 
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of education, and more often lived in rural communi-
ties. Additionally, participants with cognitive impairment 
were less likely to have health insurance coverage at each 
observation wave but this difference was greater in 2001 
and 2003 than 2012, 2015, and 2018. Participants with 
cognitive impairment were more likely to have experi-
enced a stroke than those with no cognitive impairment.

Healthcare use by observation wave and cognitive status
As shown in Table 2, the adjusted relative risk for spend-
ing one or more nights in the hospital was significantly 
higher in 2003, 2012, 2015, and 2018. Cognitive impair-
ment was associated with 1.13 (CI = 1.03–1.23) higher 
risk for one or more nights in the hospital (Table 2). The 
predicted probability for one or more nights in the hos-
pital increased from 0.09 in 2001 to 0.16 in 2018 for par-
ticipants with no cognitive impairment and from 0.11 to 
0.17 for participants with cognitive impairment (Fig. 2a). 
The interaction between cognitive status and observation 
wave was not statistically significant (p = 0.58).

The RR for one or more outpatient procedures or doc-
tor visits was significantly higher in 2012 (RR = 1.15, 

1.13–1.18), 2015 (RR = 1.24, 1.21–1.27), and 2018 
(RR = 1.17, 1.14–1.20) but not 2003 (RR = 1.01, 0.98–
1.04) (Table  2). Participants with cognitive impairment 
had 0.95 (CI = 0.93–0.97) lower risk for one or more out-
patient procedures or doctor visits. The predicted prob-
ability for one or more outpatient procedures or doctor 
visits was significantly lower at each observation wave 
for participants with cognitive impairment compared to 
those without cognitive impairment (Fig. 2b). The inter-
action between cognitive status and observation wave 
was not statistically significant (p = 0.78).

Except for the 2018 observation wave (RR = 1.56, 1.40–
1.75), there were no significant differences in the RR of 
seeing a pharmacist compared to 2001 (Table 2). Cogni-
tive status was not associated with seeing a pharmacist at 
any observation wave (Fig. 2c). The interaction between 
cognitive status and observation wave was not statisti-
cally significant (p = 0.07).

The risk of having a blood test for high cholesterol was 
similar in 2003 to 2001 (RR = 1.02, 0.99–1.06), but was 
significantly higher in 2012 (RR = 1.33, 1.29–1.37), 2015 
(RR = 1.33, 1.29–1.37), and 2018 (RR = 1.29, 1.24–1.33) 

Table 1 Demographic and health characteristics of MHAS participants aged 60 and older interviewed in 2001 – 2018

CI (cognitive impairment), NCI (no cognitive impairment). Percentages are based on the column total

2001 2003 2012 2015 2018

CI NCI CI NCI CI NCI CI NCI CI NCI

Sample size 997 5,149 571 6,207 1,270 7,645 1,467 7,957 1,368 7,539

Characteristic, col %
 Age, mean (SD) 74.0 (8.7) 68.1 (6.6) 74.6 (9.0) 69.0 (7.2) 75.1 (8.5) 68.9 (7.0) 76.7 (8.3) 69.7 (6.9) 76.5 (8.5) 70.3 (7.1)

 Female 53.3 54.0 49.6) 54.1 55.7 54.6 56.7 55.8 55.4 56.4

Education

 0 years 55.7 26.0 62.3 27.4 48.1 16.9 51.6 14.0 45.0 12.9

 1–6 years 39.6 56.2 35.6 55.6 46.4 56.3 44.2 56.6 47.7 54.9

 ≥ 7 years 4.7 17.8 2.1 17.0 5.5 26.7 4.2 29.4 7.3 32.2

 Any health insurance 54.7 65.8 50.8 67.6 85.4 89.4 88.8 92.5 89.4 93.2

Community size (number of residents)

 < 2,500 23.9 16.0 32.4 16.8 28.5 16.4 30.5 16.6 32.7 17.6

 2,500 – 14,999 10.0 9.2 12.4 9.8 13.5 10.9 11.9 8.9 11.8 9.1

 15 k, – 99,99 16.2 14.5 14.0 15.1 11.5 11.9 15.7 14.0 14.2 13.6

 ≥ 100 k 49.8 60.3 41.2 58.2 46.5 60.7 41.8 60.4 41.2 59.7

Marital Status

 Married 52.6 62.8 53.9 62.6 52.0 66.9 48.5 65.1 51.6 64.5

 Not married 9.6 11.9 9.5 11.5 10.8 11.1 13.4 13.5 9.4 12.2

 Widowed 37.8 25.3 36.6 25.9 37.2 21.9 38.1 21.4 39.0 23.3

Health conditions

 Diabetes 20.0 16.9 16.8 17.1 22.4 25.3 26.5 26.3 27.6 28.0

 Hypertension 42.7 42.6 37.5 38.5 49.7 48.9 52.7 52.4 52.3 51.4

 Stroke 7.3 2.5 1.4 1.2 4.6 2.0 3.7 2.0 4.2 2.2

 Heart attack 5.8 3.9 3.5 2.6 3.7 4.4 4.5 4.4 4.8 4.7

 Arthritis 28.1 24.4 19.1 21.3 15.7 16.5 19.8 17.0 16.5 14.5
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compared to 2001. Cognitive impairment was associated 
with 0.93 (CI = 0.91–0.96) lower risk for having a blood 
test for high cholesterol (Table  2). Additionally, partici-
pants with cognitive impairment had significantly lower 
predicted probability at each observation wave to have a 
blood test for high cholesterol (Fig. 2d). The findings for 
a screening test for diabetes over time and by cognitive 
status were similar to having a screening test for high 
cholesterol (Table  2, Fig.  2e). The interaction between 
cognitive status and observation wave for having a blood 
test for high cholesterol (p = 0.22) and screening test for 
diabetes (p = 0.08) was not statistically significant.

The RR of seeing a homeopathic doctor or folk healer 
was significantly lower at each follow-up observation wave 
compared to 2001 (Table 2). However, the risk for seeing 
a homeopathic doctor or folk healer was not significantly 
different between participants with and without cogni-
tive impairment (RR = 0.89, 0.77–1.02) (Table  2, Fig.  2f ). 

The interaction between cognitive status and observation 
wave was not statistically significant (p = 0.17).

We detected statistically significant interactions between 
cognitive status and time for having seen a dentist 
(p = 0.003) and being screened for hypertension (p = 0.007). 
In general, participants with cognitive impairment had 
lower probability to have seen a dentist and to receive a 
screening test for hypertension. The predicted probabili-
ties of having seen a dentist and receiving a screening test 
for hypertension increased for participants with and with-
out cognitive impairment but the increase was greater for 
participants with cognitive impairment (Fig. 2g, h).

Sensitivity analyses
The results of the first sensitivity analysis that included 
participants who required a proxy interview were con-
sistent with the results of the main analysis (Supplemen-
tal Table  2). We detected similar increasing trends by 

Table 2 Adjusted association betweencognitive status and healthcare use in 2001, 2003, 2012, 2015, and 2018 among Mexican Health 
and Aging Study participants aged 60 and older

Risk ratios estimated using generalized estimating equation that included year, cognitive status, sex, educational attainment, and inverse probability weights. The 
models used a log link function, exchangeable correlation structure, and clustering by participant

The outcome 1 + doctor visits also include participants who had 1 + outpatient procedures

Participants interviewed in 2018 are not asked how many times in the last year they saw a homeopathic doctor or folk healer

RR risk ratio

Bold indicated p < 0.05

1 + nights in 
hospital

1 + doctor
visits

Saw a 
pharmacist

Screening 
cholesterol

Screening 
diabetes

Screening 
hypertension

Saw 
homeopathic 
doctor or folk 
healer

Saw dentist

Year RR RR RR RR RR RR RR RR

95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI

2001 (n = 6,146) Ref Ref Ref Ref Ref Ref Ref Ref

2003 (n = 6,778) 1.21
1.09–1.35

1.01
0.98–1.04

1.07
0.96–1.20

1.02
0.99–1.06

1.04
1.01–1.07

1.02
1.01–1.05

0.72
0.63–0.82

1.06
0.99–1.14

2012 (n = 8,915) 1.25
1.12–1.39

1.15
1.13–1.18

1.11
0.99–1.24

1.33
1.29–1.37

1.21
1.18–1.24

1.12
1.10–1.15

0.57
0.50–0.66

1.25
1.17–1.33

2015 (n = 9,424) 1.53
1.38–1.70

1.24
1.21–1.27

1.00
0.90–1.12

1.33
1.29–1.37

1.17
1.14–1.20

1.09
1.07–1.11

0.62
0.53–0.71

1.40
1.31–1.50

2018 (n = 8,907) 1.63
1.43–1.86

1.17
1.14–1.20

1.56
1.40–1.75

1.29
1.24–1.33

1.13
1.09–1.16

1.03
1.01–1.06

– 1.45
1.36–1.56

Cognitive status

No impairment 
(n = 34,497)

Ref Ref Ref Ref Ref Ref Ref Ref

Impairment (n = 5,673) 1.13
1.03–1.23

0.95
0.93–0.97

0.99
0.91–1.07

0.93
0.91–0.96

0.95
0.92–0.97

0.92
0.88–0.97

0.89
0.77–1.02

0.58
0.47–0.72

Cognitive status by year p = 0.007 p = 0.003
Impairment 2003 0.94

0.86–1.03
1.10
0.79–1.52

Impairment 2012 1.04
0.98–1.10

1.55
1.20–1.99

Impairment 2015 1.08
1.01–1.14

1.38
1.08–1.77

Impairment 2018 1.03
0.96–1.10

1.45
1.14–1.85
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year in the relative risk for one or more nights in the hos-
pital, doctor visits, and seeing a dentist, and a decreasing 
trend in the relative risk of seeing a homeopathic doctor 
or folk healer. Additionally, cognitive impairment was 
associated with significantly higher relative risk for one 
or more nights in the hospital and significantly lower risk 
for one or more doctor visits and dental visits.

The results of the second sensitivity analysis on the 
association between requiring a proxy interview and 
healthcare use of participants with cognitive impairment 
are shown in Supplemental Table  3. Participants with 
cognitive impairment who received a proxy interview 
had significantly higher relative risk to have one or more 
nights in the hospital and to have one or more doctor vis-
its. Conversely, these participants had significantly lower 
relative risk to have seen a pharmacist or a dentist.

Discussion
We examined population-level trends in self-reported 
healthcare utilization over nearly twenty-years among 
individuals aged 60 and older in Mexico with and without 
cognitive impairment. Our study revealed significant pat-
terns in the self-reported healthcare usage of older adults. 
Specifically, we observed an upward trend in the use of 
most healthcare services from 2001 to 2012, regardless of 
cognitive status. However, post-2012, these trends began 
to diverge based on the type of healthcare service.

We noted a continued increase in the number of hos-
pital nights and dental visits in both 2015 and 2018. In 
contrast, the use of outpatient procedures, doctor visits, 

and cholesterol screenings leveled off, showing no mean-
ing differences from the probabilities predicted for 2012. 
Additionally, we observed a slight decrease in the fre-
quency of diabetes and hypertension screenings. Interest-
ingly, these trends in healthcare utilization mirrored the 
growth patterns of Seguro Popular enrollment from 2003 
to 2018. Seguro Popular saw its enrollment swell from 5.3 
million beneficiaries in 2004 to 52.9 million by the end 
of 2012 [14]. Enrollment peaked in 2014 at 57.3 million 
beneficiaries before decreasing to 53.5 million benefi-
ciaries in 2018 and 51.4 million in 2019. Seguro Popular 
increased health service utilization and improved screen-
ing for chronic diseases, including diabetes, hyperten-
sion, and high cholesterol [32].

We detected low probabilities of seeing a pharmacist 
and a homeopathic doctor or folk healer for all par-
ticipants across all MHAS observation waves. The low 
probability of participants visiting a pharmacist could 
be partly due to the absence of public policies and regu-
lations that establish standardized norms for the phar-
maceutical profession leading to limited accessibility 
across the country [33]. Regarding homeopathic doc-
tors and folk healers, our findings indicate a modest 
yet statistically significant decrease in the relative risk 
of utilization from 2001 to 2015. This decreasing trend 
may be due in part to the observed increase in doctor 
visits and the fact that Seguro Popular does not offer 
coverage for these alternative services.

Overall, participants with cognitive impairment had 
significantly higher risk for one or more nights in the 

Fig. 2 The predicted probability for one or more nights in the hospital (a), outpatient procedures or doctor visits (b), saw a pharmacist (c), blood 
test for cholesterol (d), diabetes screening (e), saw a homeopathic doctor (f), saw a dentist (g), and hypertension screening (h) from 2001 to 2018 
for Mexican adults with and without cognitive impairment. Predicted probabilities were estimated using estimated using generalized estimating 
equations with a log link function, exchangeable correlation structure, and clustering by participant. Participants interviewed in 2018 are not asked 
how many times in the last year they saw a homeopathic doctor or folk healer. The samples sizes for each year were 6,146 (2001), 6,778 (2003), 
8,915 (2012), and 9,424 (2015). The sample sizes for participants with no cognitive impairment and cognitive impairment were 26,958 and 4,305, 
respectively
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hospital. This higher risk could be attributed to factors 
such as difficulties in medication management, which 
may lead to more frequent hospitalizations, and behav-
ioral problems that increase the risk of fall-related inju-
ries [34, 35]. Conversely, participants with cognitive 
impairment were less likely to use healthcare services 
that could be considered as elective, such as outpatient 
procedures and doctor visits and healthcare screen-
ings. These differences could be attributed to challenges 
associated with navigating the healthcare system, trans-
portation limitations, and caregiver responsibilities for 
older adults with cognitive impairment [36]. Addition-
ally, negative attitudes toward cognitive impairment and 
inadequate support systems can discourage older adults 
and their caregivers from seeking formal care. These 
barriers can be exacerbated by prior negative encoun-
ters with healthcare professionals, lack of acceptance of 
the diagnosis, and limited awareness of the necessary 
care, ultimately leading to delays in accessing formal 
care, particularly for elective services [37].

We did find evidence that participants with cogni-
tive impairment had a greater increase in dental visits and 
hypertension screening from 2001 to 2012 than participants 
without cognitive impairment. The observed rise in dental 
visits aligns with previous research indicating an increased 
prevalence of dental care utilization among older Mexi-
can adults during the same period [38]. This increase can 
be attributed, in part, to changes in health policies imple-
mented by Seguro Popular, which incorporated essential 
dental interventions into their covered services [18]. This 
finding holds particular relevance considering that older 
adults with dementia are at a higher risk of developing oral 
health problems due to declines in self-care abilities and 
motor skills [39]. Therefore, regular professional dental care 
and oral health screening tools can be beneficial in manag-
ing the oral health of individuals with cognitive impairment.

In terms of hypertension screening, our study highlights 
the importance of increased screening for older adults with 
cognitive impairment. Hypertension is associated with 
greater cognitive decline for older adults with mild cogni-
tive impairment [40]. Conversely, timely diagnosis of hyper-
tension and appropriate management are crucial to avoid 
overtreatment with antihypertensive drugs [41]. Excessive 
lowering of systolic blood pressure, which has been asso-
ciated with greater cognitive decline for older adults with 
dementia and mild cognitive impairment, [41] can be miti-
gated through appropriate hypertension management.

A strength of our analysis is that we were able to assess 
population-level changes in self-reported healthcare use 
among older adults with and without cognitive impair-
ment over an unprecedented length of time. However, 
there are limitations that should be acknowledged. 
First, we relied on self-reported measures of healthcare 

utilization. These self-reported measures may be prone 
to recall bias particularly for participants with cognitive 
impairment. Second, our analysis was limited to the five 
cognitive items included in every MHAS wave. The MHAS 
has added cognitive items to provide more comprehensive 
data on participants’ cognitive functioning. Using these 
cognitive assessments may have identified additional par-
ticipants with cognitive impairment who we classified as 
having normal cognitive functioning. Thus, we may have 
underestimated the magnitude of the difference in health-
care use between participants with and without cognitive 
impairment. Third, the sample size was insufficient to 
stratify individuals into cognitive impairment no demen-
tia and dementia subgroups. Sample size limitations also 
prevented us from stratifying insurance coverage by type, 
which would have accounted for differences in healthcare 
use between Seguro Popular, Social Security, and private 
healthcare insurance. Finally, we dichotomized the out-
comes for one or more nights in the hospital and one or 
more outpatient procedures or doctor visits. Dichotomiz-
ing a variable reduces statistical power and results in a loss 
of information, [42] but we wanted to reduce potential of 
participants misreporting the number of nights in the hos-
pital, doctor visits, and outpatient procedures.

Conclusions
This study provides valuable insights into population-
level trends in self-reported healthcare utilization 
among individuals aged 60 and older in Mexico, strati-
fied by cognitive status. The findings highlight an over-
all increase in various healthcare services, with notable 
variations in the rate of increase post-2012. The imple-
mentation of healthcare policies such as Seguro Popu-
lar may have played a role in these trends. However, 
individuals with cognitive impairment exhibited lower 
utilization rates for elective services, indicating poten-
tial barriers to accessing outpatient care that need to 
be addressed through policy measures. Improving 
transportation options, enhancing caregiver educa-
tion, and implementing patient navigation services 
can help mitigate these barriers. Additionally, training 
healthcare professionals to recognize and manage cog-
nitive impairment effectively can improve patient out-
comes and healthcare experiences. In geriatric practice, 
the increased hospitalization rates among cognitively 
impaired individuals indicate a need for enhanced sup-
port systems to manage chronic conditions and prevent 
hospitalizations. This could include community-based 
interventions, improved caregiver support, and better 
integration of healthcare services to manage comor-
bidities associated with cognitive decline. While our 
results for trends in self-reported healthcare use coin-
cide with the introduction of Seguro Popular, our study 
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did not formally analyze the effects of health insurance 
expansion on self-reported healthcare utilization for 
older adults with and without cognitive impairment. 
Future research should explore specific factors, includ-
ing health insurance, that contribute to the observed 
utilization patterns and their impact on healthcare out-
comes. Overall, these findings emphasize the need for 
comprehensive and inclusive healthcare policies that 
cater to the specific needs of the aging population in 
Mexico, particularly those with cognitive impairment. 
Policymakers and healthcare providers must collabo-
rate to create an integrated care model that ensures all 
older adults receive the necessary support and services 
to maintain their health and well-being.
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