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Incidence rates of Parkinson’s disease in Mexico:
Analysis of 2014-2017 statistics
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Abstract

Obijective: The objective of this study was to estimate and analyze the incidence and incidence rates of Parkinson’s disease
(PD) in Mexico. Methods: Data on new cases of PD from January 2014 to December 2017 were extracted from the electronic
Morbidity Annals and Epidemiological Bulletin published by the Secretary of Health. Crude and age-standardized incidence
and incidence rate were calculated and compared with reports from other countries. Results: The overall incidence rate for the
2014-2017 period was 3792/100,000 (incidence density of 9.48/100,000 person-years). The incidence rate in the 65+ population
was 313.94/100,000.The incidence rate was higher in men than in women (42.22 vs. 34.78/100,000, respectively). Conclusion: The
incidence rate in Mexican population increases with age, and it is slightly more frequent in men but is lower in comparison to
developed countries. Differences in incidence rates between developed and underdeveloped countries merit further studies.
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Tasa de incidencia de la enfermedad de Parkinson en México: Analisis de 2014-2017

Resumen

Objetivo: Estimar y analizar las tasas de incidencia e incidencia de la enfermedad de Parkinson en México. Métodos: Se
extrajeron los datos sobre nuevos casos de enfermedad de Parkinson de enero de 2014 a diciembre de 2017 de los Anales de
Morbilidad y del Boletin Epidemioldgico publicados por el Secretario de Salud. Se calculd la incidencia y la tasa de incidencia
bruta y estandarizada por edad; y se compararon con informes de otros paises. Resultados: La tasa de incidencia global para
el periodo 2014-2017 fue de 3792 por 100.000 (densidad de incidencia de 9.48 por 100,000 personas-afio). La tasa de inciden-
cia en la poblacién de mds de 65 afios fue de 313.94 por 100,000. La tasa de incidencia fue mds alta en hombres que en
mujeres (42.22 vs. 34.78 por 100,000, respectivamente). Conclusion: La tasa de incidencia en la poblacion mexicana aumenta
con la edad y es ligeramente mas frecuente en los hombres, pero es menor en comparacion con los paises desarrollados. Las
diferencias en las tasas de incidencia entre los paises desarrollados y subdesarrollados merecen un mayor estudio.

Palabras clave: Enfermedad de Parkinson. Incidencia. Tasa. México.
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Introduction

Parkinson’s disease (PD) is the second most com-
mon neurodegenerative disease after Alzheimer’s dis-
ease. PD is rare before age 50 but increases dramati-
cally after age 60. Its prevalence rises from 107/100,000
in persons between 50 and 59 years old up to
1087/100,000 in persons > 70 years'. Furthermore, PD
is more frequent in men than women?.

Due to changing patterns of population age distribu-
tions and life expectancy, it is expected that the inci-
dence of PD will increase exponentially in the next
couple of decades. It has been projected that the num-
ber of persons with PD will double from 2005 to 2030°.
Moreover, modification of other related factors such as
smoking prevalence may result in up to a 10% increase
is such estimates*. Currently, no proven neuroprotec-
tive or disease-modifier treatment for PD is available.
Consequently, PD will still be considered a health prob-
lem affecting the quality of life of those who have the
disease, as well as their relatives and carers.

Epidemiological data regarding PD in Latin America
are scarce. At 1,960,189 km? and with over 119 million
people, Mexico is the third largest country and the third
most populated in Latin America (14" and 11" world-
wide, respectively). In addition, Mexico harbors an ex-
traordinary ethnic and genetic diversity®.

The objective of this paper is to describe the incidence
of PD using data for a nation-wide electronic database.

Materials and methods

The incidence of PD in Mexico was estimated over
the period from January 2014 to December 2017 using
a national electronic database. Since 1994, the General
Direction of Epidemiology enabled the Epidemiological
Surveillance Automated System (SUAVE), an electronic
system developed for collection, recording, analysis,
and dissemination of data. However, it was until 2014
that PD (ICD-10 Code G20) was included in the weekly
report form. Currently, all new cases of PD are reported
on weekly basis categorized by state, sex, age group,
and institution of the National Health System using a
standardized procedure. In addition, data are regularly
evaluated for compliance and consistency. Yearly data
are summarized and published on the first trimester of
the following year in the Morbidity Annals®. In addition,
weekly data are published as an electronic Epidemio-
logical Bulletin and made publicly available at the Sec-
retary of Health website’. The SUAVE system covers
78.46% of the Mexican population.
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Demographic groups were predefined by age as follows:
20-24, 25-44, 45-49, 50-59, 60-64, and 65+. Estimates of
population were obtained from the projections of popu-
lation growth 2010-2050 of the National Council for Pop-
ulation available to the public at their website®. There was
no requirement for ethical approval for this study. A waiver
of informed consent was approved by the local ethics com-
mittee due to the retrospective nature of the study and the
fact that no identifying information was used.

Statistical analysis

Incidence proportion (cumulative incidence) was cal-
culated using the number of new cases of PD during a
4-year period (2014-2017) as numerator and the popu-
lation at the start of time interval as denominator. Inci-
dence rates were calculated by dividing the number of
new cases of PD by the estimated mid-year population.
Incidence rates were computed per 100,000 individu-
als. Confidence intervals (95% CI) were calculated as-
suming a Poisson distribution, as the event of interest
was rare. Stratified incidence rates were calculated
across gender, age band, and time. Incidence density
(average rate) was calculated by dividing the number
of new cases of PD during the specified time interval
by the summed person-years of observation (per-
son-years at risk). The average annual percent change
(AAPC) was calculated as described by Fay et al®.

Results

Data quality

The summarized reports (by gender and age group)
from the Morbidity Annals 2014-2017 were reviewed. In
addition, a total of 208 weekly reports from January
2014 to December 2017 were collected. Seven reports
were not available online (two from 2014, four from
2015, and one from 2016); however, since each bulletin
included the accumulated frequencies, the missing
data could be inferred. In addition, data were complet-
ed for gender. In the case of age groups, 70 cases (16
in 2014, 23 in 2015, 13 in 2016, and 28 in 2017) were
not categorized due to missing data and were excluded
from age group analyses.

Overall incidence

The total number of new (incident) cases between
2014 and 2017 was 28,457. The incidence proportion for
the specified time interval was 0.04%. The overall
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Table 1. Overall and annual incidence of Parkinson’s disease in subgroups by gender and age

Overall
Incident cases
Incidence rate*

By gender
Male
Incident cases
Incidence rate*
Female
Incident cases
Incidence rate*

By age group

20-24

Incident cases

Incidence rate*
25-44

Incident cases

Incidence rate*
45-49

Incident cases

Incidence rate*
50-59

Incident cases

Incidence rate*
60-64

Incident cases

Incidence rate*
65+

Incident cases

Incidence rate*

5057
6.74 (95% CI 6.57-6.93)

2666
7.47 (95% CI 7.26-7.84)

2391
6.08 (95% CI 5.89-6.39)

20
0.19 (95% CI 0.11-0.29)

149
0.42 (95% CI 0.35-0.49)

158
2.28 (95% CI 1.94-2.66)

635
6.04 (95% CI 5.58-6.53)

672
18.28 (95% CI 16.92-19.71)

3407
42.63 (95% Cl 41.21-44.08)

7273
9.52 (95% CI 9.30-9.74)

3848
10.60 (95% CI 10.03-11.04)

3425
8.54 (95% Cl 8.34-8.92)

30
0.28 (95% CI 0.18-0.40)

233
0.65 (95% CI 0.57-0.74)

233
3.27 (95% ClI 2.86-3.71)

958
8.83 (95% Cl 8.28-9.41)

962
25.12 (95% Cl 23.56-26.76)

4834
58.55 (95% Cl 56.91-60.22)

8009
10.30 (95% CI 10.07-10.53)

4168
11.28 (95% CI 6.57-6.93)

3841
9.41 (95% CI 9.20-9.81)

18
0.17 (95% CI 0.09-0.26)

137
0.38 (95% CI 0.31-0.45)

261
3.57 (95% ClI 3.15-4.03)

1038
9.27 (95% CI 8.72-9.85)

992
24.89 (95% CI 23.37-26.49)

5550
65.20 (95% Cl 64.34-67.83)

8118
10.26 (95% CI 10.04-10.49)

4232
11.27 (95% CI 10.92-11.60)

3886
9.36 (95% CI 9.06-9.65)

22
0.22 (95% CI 0.14-0.33)

151
0.42 (95% CI 0.35-0.49)

293
3.92 (95% CI 3.49-4.39)

1070
9.26 (95% CI 8.72-9.83)

1058
25.56 (95% Cl 24.04-27.12)

5496
62.23 (95% CI 60.60-63.89)

*Per 100,000 persons. Cl: Confidence interval

incidence rate for the 2014-2017 period was 37.92/100,000
with an incidence density of 9.48/100,000 person-years.
Table 1 summarizes the annual incidence and incidence
rate by gender and age group, and table 2 includes the
annual incidence by state. The AAPC drawn from the
data was 26.70% for the period 2014-2017. Neverthe-
less, the percentage change from 2014 to 2015 was
43.82%, while the change from 2015 to 2016 and from
2016 to 2017 was 10.13% in both the cases.

Incidence by gender

A total of 14,914 men were diagnosed with PD during
the 4-year period for an incidence rate of 42.22/100,000.
On the other hand, 13,543 women were diagnosed with
PD, with an incidence rate of 34.78/100,000. The male-
to-female ratio was 1.10.

Incidence by age group

As mentioned before, 70 (0.25%) cases could not be
classified by age group. Consequently, a total of 28,387

incident cases were included for this analysis. Stratified
according to age the incidence rate increased sharply
in the > 60 groups. The incidence rate in people >
45 years of age was 94.86/100,000 (incidence density
of 23.72/100,000 person-years), while incidence rate in
the 65+ group was 313.94/100,000 (incidence density
of 78.49/100,000 person-years). Conversely, incidence
rate in people < 45 years was 1.66/100,000 (incidence
density of 0.42/100,000 person-years).

Discussion

Neurodegenerative diseases such as PD are expect-
ed to become more prevalent as population ages. PD
prevalence has been reported to be between 217.22 and
308/100,000 persons'®''. PD incidence in Europe, Asia,
and North America varies widely. The parkinsonism in-
cidence in Northeast (PINE) Scotland (a total population
of 311,357) study (PINE) reported an overall annual in-
cidence of 17.9/100,000%, while a similar study carried
out in the Northeast of England (total population of
488,576) reported a crude incidence of 15.9/100,000



Table 2. Overall and annual incidence of Parkinson’s
disease by state and year

Incidence rate per 100,000 habitants

Aguascalientes 1.96 5.12 12.76 12.37
Baja California 13.08 11.30 9.82 8.20
Baja California Norte 10.03 11.93 8.53 55.00
Campeche 0.71 10.56 11.01 9.12
Coahuila 16.84 1.70 1.93 15.65
Colima 26.20 19.18 25.82 23.82
Chiapas 6.26 3.79 5.94 5.23
Chihuahua 12.19 8.99 22.34 22.58
Mexico City 3.40 9.14 9.38 8.28
Durango 9.28 27.30 21.11 21.25
Guanajuato 0.95 3.10 3.61 5.25
Guerrero 3 8.60 7.38 71.68
Hidalgo 10.90 7.34 8.02 8.73
Jalisco 5.65 16.52 17.01 18.47
Estado de México 5.47 5.13 5.65 4.49
Michoacan 7.64 171 10.02 9.38
Morelos 20.22 19.59 18.05 16.33
Nayarit 15.64 13.57 14.02 11.47
Nuevo Leén 1.44 11.51 8.37 9.39
Oaxaca 1.1 12.35 10.59 6.91
Puebla 4.30 10.30 8.13 7.78
Querétaro 0.74 6.71 5.86 4.96
Quintana Roo 8.68 6.36 6.24 6.13
San Luis Potosi 319 9.41 10.30 13.79
Sinaloa 21.76 21.70 33.44 26.82
Sonora 12.39 11.98 13.43 14.10
Tabasco 6.91 5.91 6.99 8.23
Tamaulipas 3.87 13.67 12.87 13.45
Tlaxcala 4.05 8.06 11.76 8.21
Veracruz 4.30 9.07 11.66 12.29
Yucatan 11.32 1.37 145 6.33
Zacatecas 2.72 211 4.37 5.71

persons-years'. On the other hand, a study in France
using a health-care insurance database reported an an-
nual incidence of PD of 49/100,000 person-years'®.
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In Mexican population, we found an incidence of PD
from 2014 to 2017 of 37.92/100,000 persons aged 20
or over. The incidence density of 9.48/100,000 per-
son-years is significantly lower in comparison with other
reports.

Overall, the highest incidence rate has been reported
in China; a recent meta-analysis found an incidence of
PD from 1983 to 2009 of 362/100,000 person-years'.
Canada is second with an incidence density of
252/100,000 persons™. On the other hand, India has
the lowest incidence density (5.7/100,000 person-year)'®.
Regarding Latin America, Bauso et al. reported a crude
incidence density of 31.2/100,000 person-years in
Argentina”.

PD is more common in men than in women. For in-
stance, the PINE study found an incidence of 21.1 per
100,000 in men and 14.7 per 100,000 in women; similar
rates were also reported in the Northeast of England
study (17.7 in men and 14.0 in women). The incidence
rates in the Mexican population maintained the expected
sex ratio with PD being slightly more common in men.

It is well known that PD rarely occurs before age
50 years and sharply increases after the age of
60 years'®; in Mexican population, incidence was higher
in people over 45 years and over 65 years over the
4-year period (94.86 and 313.94/100,000, respectively).
An annual incidence of 232/100,000 persons has been
reported in the 65 years or older Navajo population
despite having a lower annual crude incidence of
22.5/100,000'.

On the other hand, the incidence rate in Mexican
population < 45 years of age was of 1.66/100,000. In
comparison, a study in Finland population reported an
incidence of early onset PD (< 55 years of age at the
time of diagnosis) of 3.3/100,000 between 1995 and
2006. Interestingly, the incidence increased from 2.1 to
4.5/100,000 during this period?. In our population, the
incidence rate had a 1.5-fold increase from 2014 to
2016 but maintained stable afterward. More recently,
Savica et al. analyzed trends in PD incidence rates in
Minnesota from 1976 to 2005; they observed an in-
crease in incidence from 10.1 to 18.5/100,000 per-
son-years?'. Conversely, a study in English population
from 1999 to 2009 found a downward trend with inci-
dence rates declining between 1% and 6% depending
on the case definition used??.

There are several hypotheses on this time-trends
including a longer life expectancy, better symptom
awareness by the patient leading to earlier diagnosis,
and change in smoking habits increasing the risk of PD.
It should be pointed that, in our results, there was an
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evident increase in the incidence rate from 2014 to
2015 followed by a pronounced decrease from 2015 to
2016 and the stabilizing. We cannot rule out a bias due
to underreporting during the 1%t year of the inclusion of
PD coding in the weekly report forms.

Our report has a number of limitations. First, coding
errors and misdiagnosis cannot be ruled out. Most of
the patients were diagnosed by a generalist possibly
diminishing diagnostic accuracy. For example, the PINE
study reported that 8.8% of the subjects changed diag-
nosis from PD to another disorder during follow-up'.
Likewise, the National Epidemiological Surveillance
System considers acceptable when 80% of the weeks
are consistent in terms of diagnoses notified in a timely
manner, so it is possible to have a variation of up to
20%.

Second, age groups were used as provided in the
database, thus limiting further analysis. Nevertheless,
the correlation of age with PD incidence is non-linear
and the groups of 50-59, 60-64, 65 and over were ap-
propriate for the objectives of the study. Third, available
data comprised only 4 years which prevent us from
properly analyzing trend, although it allows to observe
differences between age and sex groups. Furthermore,
due to the pre-specified age groups, juvenile parkin-
sonism (age of onset < 21 years) is not recorded. Fi-
nally, data collected only included incident cases, no
information on pre-existing cases was available; con-
sequently, point or period prevalence cannot be prop-
erly estimated.

To the best of our knowledge, this is the first report
of PD incidence rate in Mexico as a whole. The 2014-
2017 crude incidence rate of 37.92/100,000 or
9.48/100,000 person-years is lower than those reported
in most developed countries, but when stratified by age,
the incidence rate of 23.72/100,000 person-years in
people > 45 years is more in line with other reports.
Differences in incidence rates between developed and
under-developed countries merit further studies.

Sex ratio is also consistent with the current literature.
Since nation-wide PD data collection is relatively new
in Mexico, future analysis will be required to estimate
trends.
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