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Background: Because of the aging population in low- and middle-income countries,
cerebrovascular disease is expected to remain a leading cause of death. Little has
been published about stroke in Peru. We conducted a retrospective cohort study
of hospitalized stroke patients at a referral center hospital in Lima, Peru to explore
factors associated with functional outcome among stroke patients. Methods: We
identified 579 patients hospitalized for ischemic stroke or intracerebral hemorrhage
stroke at the National Institute of Neurologic Sciences in Lima, Peru in 2008 and
2009. A favorable outcome was defined as a modified Rankin scale score of =2 at dis-
charge. Results: The mean age was 63.3 years; 75.6% had ischemic stroke; the aver-
age duration of stay was 17.3 days. At hospital discharge, 231 (39.9%) had
a favorable outcome. The overall mortality rate was 5.2%. In multivariate models,
the likelihood of having a favorable outcome decreased linearly with increasing
age (P =.02) and increasing National Institutes of Health Stroke Scale (NIHSS) score
(P = .02). Favorable outcome was also associated with male gender (relative risk
[RR] 1.2; 95% confidence interval [CI] 1.0-1.5) and divorced status (RR 1.3; 95% CI
1.1-1.7). Patients on Salud Integral de Salud (SIS; public assistance-type insurance;
RR 0.7;95% CI 0.5-1.0) were also less likely to have a favorable outcome. Conclusions:
Favorable outcome after stroke was independently associated with younger age,
a lower NIHSS score, male gender, being divorced, and not being on SIS insurance.
These findings suggest that additional study of worse functional outcomes in
patients with SIS insurance be conducted and confirm the importance of risk adjust-
ment for age, stroke severity (according to the NIHSS scale), and other socioeco-
nomic factors in outcomes studies. Future studies should preferentially assess
outcome at 30 days and 6 months to provide more reliable comparisons and allow

From the *Departments of Cerebrovascular Disease; §Communicable
Diseases and Neuropediatrics, National Institute of Neurological Sci-
ences, Lima, Peru; tDepartment of Neurology, Harborview Medical
Center; fDepartments of Global Health; §Medicine, University of
Washington, Seattle, Washington; and ||U.S. Naval Medical Research
Unit 6, Lima, Peru.

Received May 24, 2012; revision received October 8, 2012; accepted
November 20, 2012.

Supported by a National Institutes of Health (NIH) Fogarty Inter-
national Center grant (ROINS55627) to Joseph R. Zunt, University
of Washington, and by the NIH Office of the Director, Fogarty Inter-
national Center, Office of AIDS Research, National Cancer Center, Na-
tional Eye Institute, National Heart, Blood, and Lung Institute,
National Institute of Dental and Craniofacial Research, National Insti-
tute on Drug Abuse, National Institute of Mental Health, National In-
stitute of Allergy and Infectious Diseases Health, and NIH Office of
Women'’s Health and Research through the International Clinical Re-
search Fellows Program at Vanderbilt University (R24 TW007988).

The views expressed in this article are those of the author and do
not necessarily reflect the official policy or position of the Department
of the Navy, Department of Defense, nor the U.S. Government.
Dr. Silvia Montano is an employee of the U.S. Government. This
work was prepared as part of her official duties. Title 17 U.S.C. §105
provides that “Copyright protection under this title is not available
for any work of the United States Government.” Title 17 U.S.C. §101
defines a U.S. Government work as a work prepared by a military ser-
vice member or employee of the U.S. Government as part of that per-
son’s official duties.

Address correspondence to Thanh G. N. Ton, PhD, Department of
Neurology, Box 359775, Harborview Medical Center, 325 9th Ave,
Seattle, WA 98104. E-mail: thanhton@uw.edu.

1052-3057/$ - see front matter

© 2013 by National Stroke Association

http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2012.11.021

1156 Journal of Stroke and Cerebrovascular Diseases, Vol. 22, No. 7 (October), 2013: pp 1156-1162


Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
mailto:thanhton@uw.edu
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2012.11.021

STROKE IN PERU

1157

additional study of Peruvian end-of-life decision-making and care. Key Words:
Functional outcome—modified Rankin scale—Peru—stroke.
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The World Health Organization estimates that noncom-
municable diseases will comprise three-quarters of all
deaths worldwide by 2030." Because of the aging popula-
tion in low- and middle-income countries, cerebrovascu-
lar disease is expected to remain a leading cause of death.
A recent study of population-based stroke incidence stud-
ies found an alarming increase in stroke incidence over
the past 4 decades in the developing world; while stroke
incidence decreased by 42% in high-income countries,
there was a 100% increase in incidence in low- and
middle-income countries.?

Little has been published about stroke in Peru. One
population-based study among 1933 residents 65 years of
age and older living in Peru reported a prevalence of
6.8% of self-reported stroke in urban sites and 2.7% in rural
sites.®> The same population-based study reported that
stroke was the most common cause of death, accounting
for 28.6% of deaths among residents in urban sites and
13.7% in rural sites.> A community screening for stroke
among residents living in Cuzco City—a Peruvian Andean
town 3380 meters above sea level—reported a crude stroke
prevalence of .647% among 3246 people 15 years of age
and older, corresponding to 5.74 per 1000 adjusted to the
World Health Organization population,* which is within
the range of estimates (1.74-6.51 per 1000) reported by
other community-based studies in other South American
countries.”

Although mortality rates related to stroke have de-
clined steadily over the last 3 decades throughout the
Americas, decreases have been less dramatic in Latin
America, where mortality rates remain 2 to 4 times higher
than in the United States or Canada.® These differences
may partially reflect decreased public awareness of
stroke, limited health service capacity to offer acute inter-
ventions or affordable treatments,® or underlying funda-
mental differences in the populations.

In a first step toward improving stroke outcomes in
Peru, our objective in this study was to identify factors as-
sociated with good functional outcome. Such factors
might identify targets for interventions and may serve
as risk adjustment variables in future studies of compar-
ative effectiveness.

Methods

We conducted a retrospective cohort study in which we
identified patients hospitalized for the evaluation and
treatment of ischemic stroke or intracerebral hemorrhage
(ICH) at the National Institute of Neurologic Sciences
(ICN) in Lima, Peru—a national referral center for

patients with neurologic diseases. In Lima, patients may
present with stroke at 14 other hospitals: 3 in the Social Se-
curity (public health for indigent patients) system, 8 in the
network of Ministry of Health hospitals, and 3 in the mil-
itary system. Approximately 60% of patients admitted to
the ICN are referred from other hospitals. We included all
patients who were admitted between January 1, 2008 and
December 31, 2009. Those with evidence of stroke, such as
sensory deficit, motor and speech impairment, or other
signs of stroke, underwent brain imaging and were diag-
nosed with ischemic stroke or ICH.

The ICN is managed by the Ministry of Health (MOH;
Fig 1) and serves patients from hospitals and clinics
throughout Peru regardless of insurance status. The De-
partment of Cerebrovascular Diseases within the ICN of-
fers specialized care for any stroke patient and typically
serves patients who are transferred from other hospitals.
Transfer to the ICN is affected by distance and travel to
Lima; patients traveling from the coast or Andean high-
lands travel between 2 to 16 hours, while those from the
jungle require several days of travel. Air transfer, how-
ever, is not a practical means for most patients. Once ad-
mitted, patients with stroke are hospitalized according to
level of care required: in the intensive care unit for severe
patients, in the stroke unit for acute cases within 48 hours
of stroke onset or patients with mild to moderate severity,
or in the inpatient wards for stroke patients arriving after
48 hours with mild to moderate severity. We abstracted
information from medical records including risk factors,
sex, age, National Institutes of Health Stroke Scale
(NIHSS) scores, duration of stay, hospital ward, and sta-
tus and functional outcome at discharge. We also col-
lected information on whether patients receive coverage
from Salud Integral de Salud (SIS), a governmental pro-
gram that provides health insurance to indigent people,
similar to Medicaid in the United States. All research pro-
cedures were approved by the Humans Subjects Commit-
tee of the National Institute of Neurological Sciences in
Lima, Peru.

We defined functional outcome based on the modified
Rankin scale (mRS) score assessed at discharge and di-
chotomized between 2 and 3. A favorable outcome was
defined as a mRS score of =2, and an unfavorable out-
come =3. We examined frequencies and means (standard
deviation [SD]) to characterize our patient population.
For pairwise comparisons, we used the Pearson Chi-
square and Fisher exact tests for categorical variables
and the Student ¢ test for continuous variables. Because
the outcome was common, we used generalized linear
models with a log link, robust standard errors, and
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