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ASTRACT

Objective: To determine the incidence of stroke, overall and by sub-types, in Peru between 2017 and 
2018. Materials and Methods: Analysis of hospital morbidity data obtained from SUSALUD (open 
data). Using the ICD-10 codes, the following were studied: subarachnoid hemorrhage (I60), atraumatic 
intracerebral hemorrhage (I61), cerebral infarction (I63), and unspecified stroke (I64). The crude and 
age-standardized incidence was calculated according to the population of the World Health Organiza-
tion and using the national projected population number of people according to year, age and sex as the 
denominator. Results: In 2017, a total of 10,570 stroke cases were recorded, whereas, in 2018, there were 
12,835 cases. Ischemic events were more frequent in both years. Regardless of stroke subtype and year, 
men were more affected than women. In the 35+ year-old population, an increase in the crude incidence 
of total stroke was observed between 2017 and 2018, from 80.9 to 96.7 per 100,000 person-years. The 
age-standardized incidence showed the same trend, but in a greater magnitude: from 93.9 to 109.8 per 
100,000 person-years. Ischemic stroke was the one that increased the most, with an age-standardized 
rate in people aged 35+ years of 35.2 in 2017 and 46.3 per 100,000 person-years in 2018. Conclusions: 
The incidence of stroke is high in Peru. Ischemic cases are the most frequent and they disproportionately 
affect men. Our results suggest the need for a surveillance system to robustly quantify the incidence of 
these cases and understand their determinants.

Keywords: Stroke; Ischemic Stroke; Hemorrhagic Stroke; Subarachnoid Hemorrhage; Epidemiology, Inci-
dence; Peru  (source: MeSH NLM).

INTRODUCTION

Worldwide, cardiovascular events are the leading cause of death (1). Among them, strokes are 
one of the leading reasons for disability and mortality (2). By 2016, about 5.5 million deaths 
were estimated to be secondary to stroke (3), and the incidence rate of stroke in low- and mi-
ddle-income countries exceeds the incidence in high-income countries (4).

Although the incidence of stroke has been decreasing since 1990, more than 80% of stroke 
cases occur in low-income countries (5), with an estimated incidence of 117 per 100,000 per-
son-years, ranging from 73 to 165 per 100,000 person-years (4). However, surveillance of this 
condition is limited in these countries, as is the case of Peru. For example, the incidence of 
stroke in the population, overall and by stroke subtype, is unknown, since most of the infor-
mation comes from mathematical models based on international data which are then applied 
to our context.

According to the literature, there are several ways of determining the incidence of stroke 
in the population. Thus, some authors have determined the incidence of stroke using longitu-
dinal cohort studies (6), others have done so by establishing stroke registry systems in certain 
regions of certain countries (7), or by using self-report of neurological symptoms compatible 
with stroke (including the use of imaging or specialized evaluation) occurring in the year 
prior to the evaluation (8). However, few studies have used national stroke registries to deter-
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Motivation for the study: Evidence on stroke prevention 
and management in Peru comes mainly from international 
estimates or from some local hospital studies.

Main findings: The results of this study show an approximation 
of the incidence rate of stroke at the population level in Peru, 
being higher at older age and in males. According to stroke 
subtype, those of ischemic nature had the highest incidence in 
the two studied years, while there is still a large proportion of 
strokes that cannot be properly specified.

Implications: The incidence of stroke in Peru is high. A 
surveillance system is urgently needed to quantify the incidence 
of these cases and to understand their determinants.

KEY MESSAGES
mine not only the incidence of stroke, but also the incidence 
of stroke subtypes.

As a result, this study attempts to estimate the incidence 
rate of stroke, overall and according to stroke subtype, 
in crude and age-standardized form, using national 
hospitalization records from the years 2017 and 2018.

MATERIALS AND METHODS

Study design and location
We conducted a study using secondary data, based on stroke 
records from 2017 and 2018 in Peru. The information used in 
this analysis comes from the hospitalization records available 
on the website of the National Superintendence of Health 
(SUSALUD) (9). This information contains data from the entire 
national health system: Ministry of Health, Regional Health 
Directorates, Social Security (ESSALUD), Armed Forces and 
Police Health services, and the private sector.

The databases contain information on the year and month 
of stroke diagnosis, the region, province and district where the 
event was recorded, as well as the age and sex of the hospitalized 
patient. In addition, the diagnosis is coded according to the 
International Classification of Diseases version 10 (ICD-10) 
and the total number of patients treated per month, which 
allowed us to estimate the number of hospitalized cases with 
the conditions of interest. However, the database does not 
have details of emergency care or mortality.

Selection criteria
This analysis contains all registered cases with a diagnosis 
of stroke defined according to ICD-10, regardless of sex and 
age at which the event occurred.

Definition of variables
Stroke was defined according to the diagnosis of any 
hospitalization event (new episode or recurrent episode) 
based on ICD-10. Thus, I60 was used to define subarachnoid 
hemorrhage (SAH); I61 for atraumatic intracerebral 
hemorrhage compatible with hemorrhagic stroke; I63 for 
cerebral infarction compatible with ischemic stroke; and 
I64 for unspecified stroke. In addition, all the cases defined 
above were grouped together to estimate the number of 
events compatible with stroke and to estimate the total 
incidence. The other codes were not used because they were 
not associated with brain damage typical of acute stroke (I65, 
I66 or I67) or were related to sequelae of cerebrovascular 
disease (I68 or I69).

Other variables of interest were sex (male, female), age 
classified into groups (<35, 35-44, 45-54, 45-54, 55-64, and 
≥65); although the greatest interest was in the occurrence of 
events at age 35 or older, health sector where the case was 
registered (MINSA, ESSALUD, Armed Forces and Police 
Health, and private/other) and year of report (2017, 2018).

Statistical analysis
STATA version 16 for Windows (StataCorp, College Station, 
TX, USA) and Excel 2019 (Microsoft, WA, USA) were used 
for analysis. Initially, the reported events of interest were 
tabulated by year, stroke subtype, and health sector where 
they were recorded. Also, the population diagnosed with 
stroke was briefly described.

The incidence rate of stroke was then estimated on the 
basis of the number of cases reported per year per 100,000 
inhabitants. The denominator was defined according to the 
population at risk each year, based on the total population 
projections by calendar years, sex and age of the National 
Institute of Statistics and Informatics (INEI) published in 
2009 (10). In this way, it was possible to estimate the total 
incidence, by sex and age group, as the number of stroke 
cases divided by the population at risk in each group of 
interest and specific year. The decision to use projections was 
based on the fact that the 2017 national census would only 
be useful for that year and thus, projections for 2018 would 
need to be used, which could drastically affect the results.

Due to the few cases of stroke in persons younger 
than 35 years of age, in relation to the population at risk, 
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Year/sub-sector Subarachnoid 
Hemorrhage

Hemorrhagic 
Stroke 

Ischemic 
Stroke

Not 
specified

2017

MINSA 638 926 1113 1919

ESSALUD 449 567 2073 1270

Armed Forces and Police Health Services 17 63 143 58

Private or others 161 214 440 519

2018

MINSA 631 1340 2104 2173

ESSALUD 450 627 2361 1190

Armed Forces and Police Health Services 16 52 139 40

Private or others 186 248 586 692

Table 1. Number of stroke cases according to type and origin.

MINSA: Ministry of Health; ESSALUD: Social Security Health Insurance.

emphasis was placed on persons aged 35 years and older in 
order to compare with other international studies. The age-
standardized stroke incidence rate was estimated using the 
direct method according to the World Health Organization 
(WHO) population distribution (11). Accordingly, we 
reported the incidence of stroke by sex and age group and 
their respective 95% confidence intervals (95% CI).

Finally, the same previously described steps were used 
to estimate the incidence rate of stroke according to subtype 
(SAH, hemorrhagic, ischemic, and unspecified).

Ethical criteria
Secondary data available on the SUSALUD website were 
used for this analysis. The information is grouped monthly 
by healthcare center and without personal identifiers. Con-
sequently, this work was not subjected to ethical review.

RESULTS

Description of stroke cases 
A total of 2,147,747 (994,537 in 2017 and 1,153,210 in 2018) 
hospitalization records were evaluated. Of which, 2,119,465 
(98.7%) had the appropriate ICD-10 diagnosis (99.5% in 
2017 and 97.9% in 2018) and were used in this analysis.

During 2017, a total of 10,570 stroke cases (46.6% in wo-
men) were recorded, while for 2018 there were 12,835 stroke 
cases (44.9% in women). Most of the stroke cases were re-
ported by the Ministry of Health, for both 2017 and 2018 
(Table 1).

Regarding stroke subtype, during 2017, 12.0% of the 
reported events were SAH, 16.7% were cerebral hemorrhage, 
35.7% were ischemic events and 35.6% were unspecified 
stroke. For 2018, 10.0% were SAH, 17.7% were hemorrhagic 
stroke, 40.4% were ischemic stroke and 31.9% were 
unspecified stroke.

Stroke incidence by sex and overall
For 2017, the crude incidence rate of stroke was 33.2 (95% 
CI: 32.6-33.8) per 100,000 person-years, which increased 
to 39.9 (95% CI: 39.2-40.6) in 2018. When estimates were 
standardized according to the population described by 
WHO, these were 38.1 (95% CI: 37.5-38.8) and 44.9 (95% 
CI: 44.2-45.7) for 2017 and 2018, respectively.

When only those aged 35 years and older were analyzed, 
the crude incidence rate of stroke increased from 80.9 
(95% CI: 79.3-82.5) in 2017 to 96.7 (95% CI: 95.0-98.1) per 
100,000 person-years in 2018. The standardized values were 
93.9 (95% CI: 92.2-95.7) in 2017 and 109.8 (95% CI: 108.0-
111.7) in 2018.

For all age groups and years studied, the incidence rate 
of stroke was always higher in men than in women (Table 2).

Incidence of stroke according to subtype 
For 2018, the overall incidence rate of SAH was 4.0 (95% 
CI: 3.8-4.2), that of hemorrhagic stroke was 7.1 (95% CI: 
6.8-7.3) and that of ischemic stroke was 16.1 (95% CI: 15.7-
16.6) per 100,000 person-years. On the other hand, the 
standardized incidence rate of SAH was 4.3 (95% CI: 4.1-
4.5), that of hemorrhagic stroke was 7.8 (95% CI: 7.5-8.1) 
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Table 2. Stroke incidence rate (per 100 000 person-years) by age and sex (2017-2018).

IR: Incidence Rate. 95%; CI: 95% Confidence Interval.  

Year/Age group
Male Female Total

Cases IR (95% CI) Cases IR (95% CI) Cases IR (95% CI)

2017

Crude incidence

<35 363 3.66 (3.28-4.03) 285 2.96 (2.62-3.30) 648 3.31 (3.06-3.57)

35-44 244 11.11 (9.71-12.51) 234 10.73 (9.36-12.11) 478 10.93 (9.95-11.90)

45-54 549 32.80 (30.05-35.54) 482 28.49 (25.94-31.03) 1031 30.63 (28.76-32.50)

55-64 990 87.18 (81.75-92.60) 714 59.93 (55.53-64.32) 1704 73.22 (69.75-76.70)

≥65 3495 347.89 (336.38-359.40) 3214 269.82 (260.50-279.13) 6709 305.54 (298.24-312.84)

Total 5641 35.39 (34.47-36.31) 4929 31.03 (30.16-31.89) 10 570 33.21 (32.58-33.84)

≥35 87.83 (85.46-90.20) 74.25 (72.12-76.39) 80.90 (79.31-82.50)

Standardized incidence

Total 43.24 (42.24-44.27) 33.61 (32.71-34.51) 38.13 (37.45-38.81)

≥35 109.04 (106.41-111.68) 81.00 (78.77-83.23) 93.93 (92.22-95.65)

2018

Crude incidence

<35 360 3.62 (3.25-3.99) 321 3.33 (2.96-3.69) 681 3.48 (3.21-3.74)

55-44 296 13.29 (11.77-14.80) 255 11.53 (10.11-12.94) 551 12.41 (11.37-13.45)

45-54 687 40.12 (37.12-43.12) 539 31.16 (28.53-33.79) 1226 35.62 (33.63-37.61)

55-64 1168 99.39 (93.69-105.08) 810 65.72 (61.20-70.25) 1978 82.15 (78.53-85.77)

≥65 4555 437.29 (424.62-449.96) 3844 310.99 (301.17-320.81) 8399 368.75 (360.88-376.62)

Total 7066 43.87 (42.85-44.90) 5769 35.93 (35.00-36.85) 12 835 39.91 (39.22-40.60)

≥35 108.92 (106.31-111.52) 84.99 (82.73-87.24) 96.71 (94.99-98.43)

Standardized incidence

Total 52.72 (51.60-53.84) 38.11 (37.12-39.11) 44.94 (44.21-45.67)

≥35 132.39 (129.51-135.26) 83.63 (81.39-85.87) 109.82 (107.99-111.65)

and that of ischemic stroke was 18.4 (95% CI: 17.9-18.8). 
While the estimates for SAH were similar to those of 2017, 
the incidence of hemorrhagic stroke and ischemic stroke 
were higher in 2018 than in 2017 (Table 3). On the other 
hand, the incidence of unspecified stroke increased from 
11.8 (95% CI: 11.5-12.2) in 2017 to 12.7 (95% CI: 12.3-13.1) 
per 100,000 person-years in 2018 (Supplementary Material).

DISCUSSION

The results of this study described the incidence rate of 
stroke in Peru during 2017 and 2018, which was higher 
especially in those of older age and in men. Although two 
consecutive years may be a relatively short time to determine 
trends, there is also evidence of an increase in the number 
of stroke cases with a predominance of hemorrhagic and 
ischemic causes. According to stroke subtype, those of 

ischemic nature had a higher incidence in the two studied 
years, while there is still a large proportion of strokes that 
cannot be properly specified.

The prevalence of stroke has been estimated mostly by 
previous cross-sectional studies (12,13). However, according 
to the Global Burden of Disease Study (GBD), the crude 
incidence of stroke in Peru for all ages ranges between 
73 and 74 per 100,000 person-years for 2017 and 2018, 
respectively (14). Our findings underestimate the incidence of 
stroke compared to the results shown by the GBD, due to 
the use of records identified by ICD-10 codes, whereas GBD 
estimates are obtained through mathematical models due to 
the lack of data in Peru.

Other similar studies have been conducted in similar 
contexts, such as countries close to Peru.  For example, 
the study of stroke incidence in Joinville, Brazil (15), 
reported standardized incidence values of 90.9 per 100,000 
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95% CI: 95% confidence interval; IR, incidence rate

Table 3. Stroke incidence rate by subtypes (per 100,000 person-years) by age and type (2017 - 2018).

Year/Age group
Subarachnoid Hemorrhage Hemorrhagic Stroke Ischemic Stroke

Cases IR (95% CI) Cases RI (95% CI) Cases RI (95% CI)

2017

Crude incidence

<35 217 1.11 (9.62-1.26) 213 1.09 (0.94-1.24) 77 0.39 (0.31-0.48)

35-44 128 2.93 (2.42-3.43) 99 2.26 (1.82-2.71) 112 2.56 (2.09-3.03)

45-54 236 7.01 (6.12-7.91) 209 6.21 (5.37-7.05) 285 8.47 (7.48-9.45)

55-64 251 10.79 (9.45-12.12) 306 13.15 (11.68-14.62) 620 26.64 (24.55-28.74)

≥65 433 19.72 (17.86-21.58) 943 42.95 (40.21-45.69) 2675 121.82 (117.21-126.44)

Total 1265 3.97 (3.76-4.19) 1770 5.56 (5.30-5.82) 3769 11.84 (11.46-12.22)

≥35 8.55 (8.03-9.06) 12.70 (12.07-13.33) 30.10 (29.13-31.08)

Standardized incidence

Total 4.36 (4.13-4.59) 6.28 (6.00-6.55) 13.78 (13.37-14.19)

≥35 9.65 (9.10-10.20) 14.64 (13.96-15.31) 35.16 (34.11-36.21)

2018

Crude incidence

<35 236 1.20 (1.05-1.36) 246 1.26 (1.10-1.41) 89 0.45 (0.36-0.55)

35-44 125 2.82 (2.32-3.31) 123 2.77 (2.28-3.26) 170 3.83 (3.25-4.40)

45-54 227 6.59 (5.74-7.45) 265 7.70 (6.77-8.63) 408 11.85 (10.70-13.00)

55-64 241 10.01 (8.75-11.27) 390 16.20 (14.59-17.81) 706 29.32 (27.16-31.49)

≥65 454 19.93 (18.10-21.77) 1243 54.57 (51.54-57.61) 3817 167.58 (162.27-172.89)

Total 1283 3.99 (3.77-4.21) 2267 7.05 (6.76-7.34) 5190 16.14 (15.70-16.58)

≥35 8.33 (7.83-8.84) 16.08 (15.38-16.78) 40.59 (39.48-41.70)

Standardized incidence

Total 4.31 (4.08-4.54) 7.82 (7.52-8.13) 18.36 (17.89-18.83)

≥35 9.23 (8.70-9.76) 18.14 (17.40-18.89) 46.31 (45.12-47.50)

inhabitants for 2013, but these have been decreasing since 
1995, where the standardized incidence was 143.7 per 
100,000 person-years. On the other hand, the standardized 
incidence of stroke in Durango, Mexico, has been estimated 
at 270.7 per 100,000 person-years by a surveillance system 
established in the city  (16). In Ñuble, Chile, the incidence 
of a first stroke event has been estimated at 121.7 per 
100,000 person-years; the authors collected information on 
hospitalization, outpatient care, and mortality records (17). In 
Tandil, Argentina, the standardized incidence of stroke has 
been estimated at 88.1 per 100,000 person-years, by means 
of an active search for cases in various registries (18). Finally, 
in Uruguay, the incidence of stroke was estimated at 181.4 
cases per 100,000 person-years by means of a system for 
registering and capturing cases in the emergency services of 
the healthcare centers from the city of Rivera (19). 

The findings of our study, although below all these 
estimates, are the first approximation to estimating the 

stroke incidence in the Peruvian population; even fewer 
studies have estimated the incidence of stroke according to 
subtype. Cabral et al. (20), using data from the Joinville study, 
determined that the standardized incidence of ischemic 
stroke (86.0 per 100,000 person-years) was much higher 
than the incidence of cerebral hemorrhage (12.9 per 100,000 
person-years) and SAH (7.0 per 100,000 person-years). 
Similarly, Bahit et al. in Argentina (18) estimated that the 
standardized incidence of ischemic stroke (65.2 per 100,000 
person-years) was much higher than that of hemorrhagic 
stroke (15.2 per 100,000 person-years) and SAH (5.2 per 
100,000 person-years). Thus, the results of this study show 
the same trend, with ischemic subtype strokes being the 
most frequent and presenting the highest incidence at the 
population level.

These findings reinforce the need to improve the system 
for recording stroke cases in Peru, which could be achieved 
by taking the standardized WHO definition of stroke, 

https://doi.org/10.17843/rpmesp.2021.383.7804


Stroke incidence in PeruRev Peru Med Exp Salud Publica. 2021;38(3):399-405.

https://doi.org/10.17843/rpmesp.2021.383.7804404

REFERENCES

implementing step-by-step stroke surveillance instruments 
(registry), and integrating information from different 
sources. If so, more reliable estimates could be obtained 
to help determine the true burden of this condition in our 
country. Although there is an apparent improvement in 
stroke registration, this must be properly sustained over time 
to close the epidemiological gap.

On the other hand, the higher incidence of stroke in persons 
aged 35 years and older implies the need for appropriate 
treatment of the risk factors associated with the development 
of these cerebrovascular events, including hypertension, type 
2 diabetes mellitus and hypercholesterolemia, as well as other 
embolic causes, such as atrial fibrillation.

In Peru, the prevalence of hypertension in the population has 
been estimated to be increasing, with a reduction in the proportion 
of hypertensive patients who are aware of their diagnosis, as 
well as in those who are adequately controlled (21). Likewise, 
the attributable fraction of stroke due to hypertension has 
been estimated at almost 50% (22), which highlights the need 
for appropriate diagnosis and treatment of hypertensive 
cases. Something similar occurs with diabetes, where the 
prevalence has increased over the years (23) and a large 
proportion of people are unaware of their diagnosis and, 
therefore, are not adequately controlled (24). However, data 
on hypercholesterolemia or atrial fibrillation are almost 
nonexistent in our context.

The fact that a large percentage of stroke cases are 
classified as unspecified stroke may indicate the healthcare 
system’s deficiencies in making an appropriate diagnosis of 
these events, especially due to the absence of imaging (e.g., 
computed tomography), which is generally performed in 
tertiary care facilities (25). Thus, although a clinical diagnosis 
of stroke can be made, its subtype cannot be determined, 
which highlights the urgent need to ensure this type of 
diagnostic tools.

This is one of the first attempts to estimate the incidence 
of stroke by sex, age group and subtype in the Peruvian 
population. The estimates are conservative and show 
consistency in the two evaluated years. However, this study 
has some limitations that should be emphasized.

First, this study is based on the existing records of 
the Peruvian health system and, therefore, there may be 

underreporting, which could underestimate the incidence 
values. This problem may be due to errors in the registry, an 
incorrect assignment of the type of stroke when using ICD-
10, or because the information reported is based on cases 
that entered the healthcare system (hospitalization). It is to 
be expected that a significant proportion of stroke cases may 
not have been recorded, with subsequent underestimation of 
the true incidence of stroke (25). This is often more apparent 
in rural settings (26). Thus, the increase from year to year may 
be a true increase in the number of stroke cases, but may also 
be due to a gradual improvement in recording. However, our 
results are conservative and within the expected values for 
the region, as previously reported (4).

Second, the proportion of unspecified-cause stroke cases 
is too large compared to other studies where such stroke type 
is either absent or too small. While the proportion of these 
unspecified cases is reduced from year to year, which may 
imply an improvement in health access and recording of 
information, this may have a large impact on the incidence 
of the other stroke subtypes.

Third, there is no way to properly define whether the 
recorded cases were a first event or a recurrent stroke. Also, 
there could be a small fraction of people with a history of 
two or more strokes in the same year.

Finally, the number of people at risk was determined 
using projections for our population. Its effect should be 
negligible, since there have been no abrupt changes in the 
size of the population in the studied years.

In conclusion, the results of this study show a high incidence 
rate of stroke in the Peruvian population, being higher in older 
people and in men. It is also evident that ischemic stroke cases 
are the most prevalent. There is a need to have an appropriate 
system for recording stroke cases in order to properly estimate 
the burden of this condition in our country.

Author contributions: ABO and RMCL conceived, designed and wrote 
the article, and approved its final version. ABO carried out the required 
statistical analyses, and RMCL critically reviewed its contents.

Conflict of interest: None

Funding: RMCL was funded by a grant from the Wellcome Trust 
(214185/Z/18/Z).

Supplementary material: Available in the electronic version of the 
RPMESP.

1. Roth GA, Johnson C, Abajobir A, Abd-Allah F, Abera SF, Abyu G, et 
al. Global, Regional, and National Burden of Cardiovascular Diseases 
for 10 Causes, 1990 to 2015. J Am Coll Cardiol. 2017;70(1):1-25. doi: 
10.1016/j.jacc.2017.04.052.

2. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, Connor 
M, Bennett DA, et al. Global and regional burden of stroke during 
1990-2010: findings from the Global Burden of Disease Study 2010. 
Lancet. 2014;383(9913):245-54. doi: 10.1016/s0140-6736(13)61953-4.

https://doi.org/10.17843/rpmesp.2021.383.7804


Bernabé-Ortiz A & Carrillo-Larco RMRev Peru Med Exp Salud Publica. 2021;38(3):399-405.

https://doi.org/10.17843/rpmesp.2021.383.7804 405

3. Global Burden of Disease 2016 Stroke Collaborators. Global, regional, 
and national burden of stroke, 1990-2016: a systematic analysis for the 
Global Burden of Disease Study 2016. Lancet Neurol. 2019;18(5):439-
58. doi: 10.1016/s474-4422(19)30034-1.

4. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. World- 
wide stroke incidence and early case fatality reported in 56 popula-
tion-based studies: a systematic review. Lancet Neurol. 2009;8(4):355-
69. doi: 10.1016/s474-4422(09)70025-0.

5. Strong K, Mathers C, Bonita R. Preventing stroke: saving lives 
around the world. Lancet Neurol. 2007;6(2):182-7. doi: 10.1016/s474-
4422(07)70031-5.

6. Meza E, Eng CW, Sáenz JL, Gilsanz P, Glymour MM, Torres JM. 
Elevated Depressive Symptoms and the Risk of Stroke among the 
Mexican Older Population. J Am Geriatr Soc. 2020;68(11):2579-86. 
doi: 10.1111/jgs.16718.

7. Minelli C, Cabral NL, Ujikawa LT, Borsetti Neto FA, Langhi Chiozzini 
EM, Dos Reis GC, et al. Trends in the Incidence and Mortality of 
Stroke in Matão, Brazil: The Matão Preventing Stroke (MAPS) Study. 
Neuroepidemiology. 2020;54(1):75-82. doi: 10.1159/000503005.

8. Del Brutto OH, DEl Brutto VJ, Zambrano M, Lama J. [Cerebrovascular 
disease in Atahualpa: Prevalence and Incidence]. Rev Ecuat Neurol. 
2017;26(2):158-63.

9. Superintendencia Nacional de Salud. Consulta D2 - Consolidado de 
Morbilidad en Hospitalización. Lima, Perú: SUSALUD; 2021 [visited 
on January 24, 2021]; Available at: http://datos.susalud.gob.pe/dataset/
consulta-d2-consolidado-de-morbilidad-en-hospitalizacion.

10. Instituto Nacional de Estadística e Informática. Perú: Estimaciones y 
Proyecciones de Población Total, por años calendario y edades simples, 
1950 (Boletín Especial N°17). Lima, Perú: INEI; 2009.

11. Ahmad OB, Boschi-Pinto C, Lopez AD, Murray CJL, Lozano R, Inoue 
M. Age standardization of rates: a new WHO standard. Geneva, 
Switzerland: WHO; 2001.

12. Jaillard AS, Hommel M, Mazetti P. Prevalence of stroke at high altitude 
(3380 m) in Cuzco, a town of Peru. A population-based study. Stroke. 
1995;26(4):562-8. doi: 10.1161/01.str.26.4.562.

13. Sousa RM, Ferri CP, Acosta D, Guerra M, Huang Y, Jacob K, et al. 
The contribution of chronic diseases to the prevalence of dependen-
ce among older people in Latin America, China and India: a 10/66 
Dementia Research Group population-based survey. BMC Geriatr. 
2010;10:53. doi: 10.1186/471-2318-10-53.

14. Institute for Health Metrics and Evaluation. Global Health Data Ex- 
change (GHDx). Seattle, WA, US: IHME; 2019 [visited on March 31, 
2021]; Available at: http://ghdx.healthdata.org/gbd-results-tool.

15. Cabral NL, Cougo-Pinto PT, Magalhaes PS, Longo AL, Moro CH, Amaral 
CH, et al. Trends of Stroke Incidence from 1995 to 2013 in Joinville, Brazil. 
Neuroepidemiology. 2016;46(4):273-81. doi: 10.1159/000445060.

16. Cantu-Brito C, Majersik JJ, Sánchez BN, Ruano A, Becerra-Mendoza 
D, Wing JJ, et al. Door-to-door capture of incident and prevalent stroke 
cases in Durango, Mexico: the Brain Attack Surveillance in Durango 
Study. Stroke. 2011;42(3):601-6. doi: 10.1161/strokeaha.110.592592.

17. Lavados PM, Hoffmeister L, Moraga AM, Vejar A, Vidal C, Gajardo 
C, et al. Incidence, risk factors, prognosis, and health-related quality 
of life after stroke in a low-resource community in Chile (ÑAN-
DU): a prospective population-based study. Lancet Glob Health. 
2021;9(3):e340-e51. doi: 10.1016/s2214-109x(20)30470-8.

18. Bahit MC, Coppola ML, Riccio PM, Cipriano LE, Roth GA, Lopes RD, 
et al. First-Ever Stroke and Transient Ischemic Attack Incidence and 
30-Day Case-Fatality Rates in a Population-Based Study in Argentina. 
Stroke. 2016;47(6):1640-2. doi: 10.161/strokeaha.116.013637.

19. Hochmann B, Coelho J, Segura J, Galli M, Ketzoian C, Pebet M. [The 
incidence of cerebrovascular accidents in the town of Rivera, Uruguay]. 
Rev Neurol 2006;43(2):78-83.

20. Cabral NL, Gonçalves AR, Longo AL, Moro CH, Costa G, Amaral 
CH, et al. Incidence of stroke subtypes, prognosis and prevalence 
of risk factors in Joinville, Brazil: a 2 year community based study. 
J Neurol Neurosurg Psychiatry. 2009;80(7):755-61. doi: 10.1136/
jnnp.2009.172098.

21. Villarreal-Zegarra D, Carrillo-Larco RM, Bernabe-Ortiz A. Short-
term trends in the prevalence, awareness, treatment, and control of 
arterial hypertension in Peru. J Hum Hypertens. 2021;35(5):463-71. 
doi: 10.1038/s41371-020-0361-1.

22. Kjeldsen SE, Narkiewicz K, Burnier M, Oparil S. The INTERS- 
TROKE Study: hypertension is by far the most important modi-
fiable risk factor for stroke. Blood Press. 2017;26(3):131-2. doi: 
10.1080/08037051.2017.1292456.

23. Carrillo-Larco RM, Bernabé-Ortiz A. [Type 2 diabetes mellitus in 
peru: a systematic review of prevalence and incidence in the general 
population]. Rev Peru Med Exp Salud Publica. 2019;36(1):26-36. doi: 
10.17843/rpmesp.2019.361.4027.

24. Bernabé-Ortiz A, Carrillo-Larco RM, Gilman RH, Checkley W, Smeeth 
L, Miranda JJ. Contribution of modifiable risk factors for hypertension 
and type-2 diabetes in Peruvian resource-limited settings. J Epidemiol 
Community Health. 2016;70(1):49-55. doi: 10.1136/jech-2015-205988.

25. Miranda JJ, Moscoso MG, Yan LL, Diez-Canseco F, Málaga G, Garcia 
HH, et al. Addressing post-stroke care in rural areas with Peru as a 
case study. Placing emphasis on evidence-based pragmatism. J Neurol 
Sci. 2017;375:309-15. doi: 10.1016/j.jns.2017.02.027.

26. Hammond G, Luke AA, Elson L, Towfighi A, Joynt Maddox KE. Ur-
ban-Rural Inequities in Acute Stroke Care and In-Hospital Mortality. 
Stroke. 2020;51(7):2131-8. doi: 10.1161/strokeaha.120.029318.

https://doi.org/10.17843/rpmesp.2021.383.7804

