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Abstract

Background: The purpose of this study is to characterize the health conditions of two Peruvian populations in
Chincha Alta and Sacred Valley, during a short-term medical mission in order to improve future global health
efforts. Existing literature on the disease prevalence in these specific communities have not been previously
reported.

Methods: The study team consisted of medical students and faculty from a United States-based academic
medical institution. The study site in CA was a modern local outpatient clinic and in SV, health posts in various
small towns. This is a cross-sectional study that utilized convenience sampling of patients who sought care at
previously established and temporary health clinics. Descriptive and comparative statistics were used.

Results: Over three weeks, 420 patients were seen (CA n=197; SV n=223). Among adult patients, musculoskeletal
(P<.001), head/neck (P<.001), neurologic (P<.001), gastrointestinal (P<.001), and genitourinary (P=.004)
complaints were more common in SV than CA. Adult diagnoses of chronic musculoskeletal pain (P<.001),
genitourinary infection (P=.03), gastritis (P=.01), and dehydration (P=.02) were more frequent in SV with lower
respiratory infection (P=.002) and obesity (P=.009) being more frequent in CA.

Conclusions: This study demonstrates the need for future STMMs to these Peruvian communities to refine

prevention and management strategies.
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1. INTRODUCTION

In Peru, the data on health conditions of limited
resource and lower-income areas are inconsistent
and research is needed to illuminate health
access, health conditions, and health needs of the
local communities. Existing literature on
demographics and disease prevalence in the
Chincha Alta (CA) and Sacred Valley (SV)
communities in Peru are sparse; most English-
language literature about Peru focus on global
health outreach projects or specific infectious
diseases. [1-3] Without extensive information, it
is difficult for short-term medical mission
(STMM) teams to provide specific and targeted
clinical and public health interventions.

The Peruvian government (MINSA) provides
limited health care to approximately 60% of the
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population, 30% are covered by Peruvian
employee insurance (ESSALUD), and police and
military hospital coverage and private insurance
account for the remaining 10%. [4] The average
life expectancy is 73/78 (male/female) years and
the most common causes of death in adults are all
cancers, influenza and pneumonia, and coronary
heart disease. [5, 6] The infant mortality rate in
2015 was 15 deaths per 1,000 live births with the
highest rates of mortality occurring in mountain
and jungle areas. [7] In children aged five to nine
years, the leading causes of mortality in 2014
were malignant neoplasms of lymphoid and
hematopoietic tissue, influenza and pneumonia,
septicemia, congenital malformations and
chromosome abnormalities, and accidental
threats to breathing. For adolescents aged 12 to
17 years, the primary complaints for outpatient
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visits included acute respiratory infections,
dental caries, and malnutrition or nutritional
deficiencies in 2011. [7, 8] Although national
data is helpful for public health purposes, it may
miss local trends and a specific community’s
demographics and health needs are necessary for
treating patients at the local level.

CA is an urban coastal area and the capital of the
Chincha region. Similar to many urban
environments, CA’s population may see higher
rates of respiratory conditions related to pollution
and poor air quality, such as asthma. [9, 10]
Private clinics and local hospitals are available in
CA for access to primary care.

In the SV area of Peru, the majority Quechua-
speaking population is employed in traditional
farming or the tourism industry. SV is located in
the remote Andean highlands, consisting of
mountainous villages, with limited access to
developed roads, water, and electricity. Primary
care is provided in the form of local puestos de
salud, or health posts. Unique health considerations
to this population include the effects of altitude and
manual labor, potentially leading to higher rates
of musculoskeletal pain. [11] Anemia in
Peruvian children is also more common at high
altitudes compared to lower altitudes. [12]

The World Health Organization (WHO) notes
that rural areas continue to face inequality in
lower distribution of health workers compared to
coastal areas. [4] The goals of this preliminary
study are to characterize the health conditions of
the local populations of CA and SV. The
hypothesis of this study is that there will be
differences in disease conditions between the two
communities.

2. MATERIALS AND METHODS
2.1. Study Design

This is a cross-sectional study comparing the
patients evaluated in CA and SV during an
annual STMM. Institutional Review Board
approval was received by the home institution
and both CA and SV sites.

The data in CA were collected over 10 days
during the winter season. The home institution
collaborated with a modern local outpatient clinic
that operates year-round. The visiting team
consisted of a family physician, pulmonologist,
pediatrician, cardiologist, and medical students.
The clinic offered a variety of services, including
routine radiology, laboratory services and
ultrasound.

The data in SV were collected over five days
during the winter season. The health care team in
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SV was composed of internists, pediatricians, an
orthopedist, and medical students. The PHOP
team collaborated with a non-profit organization,
which organized the daily locations for the team.
Each day, the health care team visited a different
rural health post located among the numerous
pueblos in Sacred Valley, where members of the
nearby pueblos would visit the clinic. Interpreters
were used to interpret Quechua, the native
indigenous language, to Spanish. Simple tests, such
as vital signs, fingerstick glucose test, hemoglobin
test, and urine dipstick were available.

Convenience sampling of all patients seen by a
physician at the clinics were included in the
study. The health care team collected the
patient’s data using a case report form in real time
during the clinic visit to minimize recall bias.
Patient health information collected included
demographics, chief complaint, diagnosis, and
treatment.

2.2. Statistical Analysis

Data between CA and SV were stratified by age
to either pediatric (<18) or adult groups and then
compared. The seven patients who did not report
their age were excluded. Data from the case report
forms was managed with REDCap electronic
database (NIH). (23) Statistical analyses were
completed using JMP software (SAS Institute, Cary
NC). Categorical variables were compared using
the Chi-square test. Continuous variables were
tested for normality using the Shapiro-Wilk test,
and if there was not a normal distribution, the
Wilcoxon (Mann-Whitney) test was used for
comparison.

3. RESULTS AND DISCUSSION

A total number of 420 patients were seen, 197 at
CA and 233 at SV (Table 1). The median age of
patients from CA was 25 years (IQR 5, 60) and
from SV was 27.5 years (IQR 5, 53), with no
difference in age distribution (P=.60). The pediatric
age group consisted of 165 total patients, 80 were
from CA (41%) and 85 were from SV (39%). A
total of 248 adult patients were seen, 115 from
CA (59%) and 133 from SV (61%). The majority
of patients were female at both sites (CA 58%,
SV 61%). Spanish language was predominately
spoken in CA, whereas in SV, both Spanish and
Quechua were spoken. Herbal medication use
was more common in SV than in CA (P<.001).
From the patient-reported past medical history,
hypertension was more frequent in CA (P=.02),
while gastritis and anemia were more frequent in
SV (P=.04 and P=.02, respectively).
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Tablel. Patient Demographics

Both Sites Chincha Alta Sacred Valley P value
N=420n (%) | N=197 n (%) N=233 n (%)

Gender Female 244 (58) 109 (55) 135 (61) .54

Male 145 (35) 72 (37) 73 (33)

Not reported 31(7) 16 (8) 15 (7)
Age <4 years 92 (22) 42 (21) 50 (21)

5-14 68 (16) 38 (19) 30 (13)

15-24 30 (7) 13 (7) 17 (7)

25-34 48 (11) 15 (8) 33 (14)

35-44 30 (7) 10 (5) 20 (9)

45-54 34 (8) 18 (9) 16 (7)

55-64 35 (8) 18 (9) 17 (7)

65-74 39 (9) 25 (13) 14 (6)

75-84 23 (5) 11 (6) 12 (5)

85-94 14 (3) 5 (3) 9 (4)

>95 0 (0) 0 (0) 0 (0)
Language Spanish 325 (77) 180 (91) 145 (62) <.001*

Quechua 89 (21) 1(1) 88 (38) <.001*

English 1(0) 1(1) 0 (0) A7
Medication Acute 61 (15) 28 (14) 33 (14) .86
Use Chronic 39 (9) 17 (9) 22 (9) .66

Herbal 51 (12) 1(1) 50 (21) <.001*

None 136 (32) 65 (33) 71 (30) .80
Patient - None 165 (40) 80 (41) 85 (38) .60
Reported Not reported 109 (26) 39 (20) 70 (31) .04*
Past Hypertension 37 (9) 24 (12) 13 (6) .02*
Medical Gastritis 31 (7) 9 (5) 22 (10) .04*
History Anemia 20 (5) 4(2) 16(7) .02*
*P value <.05

Among the pediatric population, head, ears, eyes,
nose & throat (HEENT); musculoskeletal
(MSK); and genitourinary (GU) chief complaints
presented more frequently in SV than CA
(P=.009, P=.003, P=.03, respectively). All other
pediatric chief complaints were similar between
the two sites, with the most common chief
complaints being respiratory, systemic, and
gastrointestinal  (GI). Within the adult
population, MSK (P<.001), HEENT (P<.001),
neurologic (P<.001), Gl (P<.001), and GU
(P=.004) complaints were substantially more
frequent in SV than CA. The most common adult
complaints in CA were respiratory, MSK, and
systemic; whereas in SV were MSK, HEENT,
and respiratory.

There were no differences observed within the
pediatric population for types of diagnosis
between sites. In CA, the most frequently
Table2. Adult Patient Diagnoses

observed pediatric diagnoses were upper
respiratory infection (URI), intestinal parasites,
dermatologic disease, lower respiratory infection
(LRI), and gastritis. In SV, URI, dermatologic
disease, well-child visit, parasite infection,
dehydration and developmental delay were the
most frequently observed pediatric diagnoses.

Considerable adult diagnosis differences were
observed between the two sites, with chronic
MSK pain (P<.001), GU infection (P=.03),
gastritis (P=.01) and dehydration (P=.02) being
more common in SV; whereas, LRI (P=.002),
obesity (P=.009) and inconclusive diagnosis
(P=.03) were more common in CA (Table 2). In
CA, the most frequently observed adult
diagnoses were URI, hypertension, and LRI. In
SV, chronic musculoskeletal pain, URI, GU
infection, and gastritis were the most common
adult diagnoses.

Both Sites Chincha Alta Sacred Valley P value
N=248 N=115 N=133
n (%) n (%) n (%)
Chronic MSK pain 58 (23) 7 (6) 51 (38) <.001*
Upper respiratory infection 32 (13) 16 (14) 16 (12) .66
Hypertension 23 (9) 15 (13) 8 (6) .06
Genitourinary infection 19 (8) 4(3) 15 (11) .03*
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Gastritis 18 (7) 3(3) 15 (11) 01*
Acute MSK pain 17 (7) 7 (6) 10 (8) .66
Headache disorder 16 (6) 6 (5) 10 (8) .46
Lower respiratory infection 15 (6) 13 (11) 2(2) .002*
Dehydration 10 (4) 1(1) 9(7) .02*
Diabetes 9 (4) 7 (6) 2(2) .09
Asthma 9 (4) 5 (4) 4 (3) 74
Dermatologic issue 8 (3) 5 (4) 3(2) 48
Inconclusive 8 (3) 7 (6) 1(1) .03*
Mental health disorder 7(3) 3(3) 4(3) 1.00
Obesity 6 (2) 6 (5) 0 (0) .009*
*P value <.05

The treatments for pediatric patients differed
markedly between the two sites, with medication
prescription (P=.001) and further testing (P=.03)
utilized more often at CA (Table 3). Both sites
mainly used medication prescriptions and patient
education as their main treatment modalities.
Table3. Pediatric Patient Treatments

Among the medications prescribed, a greater
amount of antibiotics were prescribed in CA
compared to SV (P<.001). The majority of
medications prescribed in CA and SV were
analgesics, antibiotics, antiparasite medications,
NSAIDs, and antihistamines.

Both Sites Chincha Alta Sacred Valley P value
N=165n (%) | N=80n (%) N=85 n (%)
Medication prescription 114 (69) 65 (81) 49 (58) <.001*
Patient education 88 (53) 41 (51) 47 (55) .60
Referral 16 (10) 4 (5) 12 (14) .06
Further testing 8 (5) 7(9) 1(1) .03*
Follow-up required 3(2) 1(1) 2(2) 1.00
No treatment required 3(2) 0 (0) 3(4) .25
Procedure 1(1) 1(1) 0 (0) 48
*P value <.05

For adult patients, the treatment at both sites
utilized medication prescription; however, SV
focused more on patient education (P<.001) and
referral (P=.01), compared to CA, which had a

Table4. Adult Patient Treatments

higher occurrence of further testing (P<.001) and
no treatment (P=.02) (Table 4). Analgesics
(P=.004) and antacids (P=.008) were prescribed
more often in SV and antibiotics (P=.003) were
more frequently prescribed in CA.

Both Sites Chincha Alta Sacred Valley P value
N=248 n (%) N=115 n (%) N=133 n (%)
Medication prescription 166 (67) 81 (70) 85 (64) .28
Patient education 120 (48) 42 (37) 78 (59) <.001*
Referral 37 (15) 10 (9) 27 (20) .01*
Further testing 32 (13) 25 (22) 7 (5) <.001*
Follow-up required 17 (7) 11 (10) 6 (5) A2
No treatment required 5(2) 5(4) 0 (0) .02*
Procedure 5(2) 3(3) 2(2) .67
*P value <.05

4. CONCLUSIONS

The purpose of this study was to characterize the
health of the local Peruvian populations, specific
to urban CA and rural SV, to help direct future
health care efforts. Overall, both pediatric and
adult populations had high rates of URIs. There
were notable differences in common adult
disease conditions between the two sites, with
MSK pain, GU infection, and dehydration being
more predominant in SV, in contrast to LRI and
obesity being more common in CA. Treatment
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differences included more medication dispensing
and testing in CA compared to SV, perhaps due
to the increased availability of resources at the
CA clinic.

This study is limited by a number of factors
around the short period of study and convenience
sampling. For both locations, all patients were
walk-in. Patients were notified of the team
specialties through written signage outside both
clinic locations and by word of mouth. The types
of patients who sought care and the diagnoses
may have been affected by the specialties of the
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physicians. The availability of pediatric
specialists may have also attracted a greater
number of pediatric patients, specifically school
classes, many of whom only sought well-child
visits with no chief complaints.

The basic structures of the clinics in CA and SV
were markedly different. In CA, the PHOP team
worked at an established clinic that had its own
permanent facilities and access to resources, i.e.
x-rays, labs, pharmacy, etc. In contrast, SV
clinics were conducted at five different locations
utilizing local health posts or empty school or
community rooms and all supplies were brought
by the team. Although available physicians
provided care to the best of their clinical abilities,
the lack of laboratory testing limited the accuracy
of some diagnoses.

Based on this data, it is apparent that future
medical teams need to take the local culture into
account. Besides a language barrier, there may be
medical concepts that are difficult to interpret in
the Quechua language and culture. Additionally,
the properties and effects of herbal medicines are
still not well understood and could cause drug-
drug interactions.

Amongst patients in SV as compared to CA, there
were more reported previous cases of anemia and
gastritis, suggesting that these conditions are
more commonly diagnosed by local practitioners.
Findings of higher rates of anemia in higher
altitude areas correlate to the results found by
Amerson et al., who found that 47.5% of 160
participants aged seven months to six years from
a high altitude region of Peru had anemia. [12]
Both poor nutrition and sanitation likely factors
into the high rates of anemia, suggested by
common complaints of gastritis and parasitic
disorders. Several studies estimate that 80% of
the population is infected with H. pylori in Latin
America. [13, 14]

In both locations, upper respiratory infections
were very common among both pediatric and
adult populations, which is expected due to the
winter season. These findings may be explained
by seasonal increases in flu rates. [15]

One difference in both complaints and diagnoses
between the two sites was in musculoskeletal
conditions. Vega-Hinojoso et al. also found an
increased prevalence of MSK complaints in high
altitude Peru, reporting that 12% of 1,095 people
sampled had MSK pain. [11] These findings
likely relate to many of the patients’ occupations
in manual labor and agricultural fields, which are
well-established causes of MSK complaints. [16-
19]
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Occupational customs in SV may impact
hydration status. When asked, some patients
reported that while doing agricultural work, it
was very inconvenient to carry water and stay
adequately hydrated. A study in Florida noted
that 53% of 192 workers were dehydrated pre-
shift, increasing to 81% post-shift, corroborating
the difficulties of hydration during fieldwork.
[20] Similarly in Nicaragua, a cross-sectional
study showed low fluid intake, dehydration and
dysuria to be common among the small-scale
farmers, which ultimately may impact chronic
kidney function. [21]

Associations between urban areas and non-
communicable diseases, such as hypertension
and diabetes, as well as social behaviors, such as
smoking and drinking, have been discussed by
various studies of the PERU MIGRANT cohort.
[22-24] This cohort surveyed 154 rural residents,
520 rural-to-urban migrants, and 173 urban
residents to assess for cardiovascular disease risk
factors and major noncommunicable diseases.
(24) The PERU MIGRANT cohort showed 29%
of the wurban residents had hypertension,
compared to 11% of the rural residents. Higher
BM s in the urban population were noted as well.
[23] Our study similarly found a higher
occurrence of hypertension history and obesity
diagnoses in the urban CA cohort, as compared
to the rural SV cohort.

Future research should look further into the
differences between urban and rural health
landscapes in South American countries. While
this research suggests similar results to past
studies showing higher rates of non-
communicable diseases in urban areas, further
investigation into lifestyle differences may reveal
areas of interest for public health efforts. This is
a preliminary study that should continue
longitudinally as this STMM returns to Peru
annually. While vitals such as height, weight,
blood pressure, and heart rate were often
obtained during care, they were not consistently
recorded and thus could not be included in this
study.

With regards to the pediatric population, future
studies may benefit from collecting more
information on vaccinations, growth charts, and
nutrition. While this data was outside the scope
of our study, longitudinal collection of such
information could greatly benefit pediatric care
in rural areas.

In hopes of maximizing care and safety of
patients  while  minimizing  cross-cultural
misunderstandings,  several groups have
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published recommendations for STMMs. [2, 26-
32] Lasker et al. enumerates themes across
several guidelines, including preparation of
volunteers, partnership with host organization as
well as needs assessment, sustainability, legal
and ethical conduct, and continued evaluation.
[32] Without including these considerations,
STMMs run the risk of wasting resources, or
even negatively impacting the healthcare of the
local population.

This study encourages other STMM groups to
consider the local needs of their specific
population and demonstrates that collection of
this type of data is both feasible and beneficial to
long-term healthcare efforts. For these locations,
future STMM groups should target prevention
and management efforts towards infectious
disease at both sites, hydration techniques, and
physical therapy in SV and non-communicable
diseases, such as hypertension and metabolic
syndrome, in CA.
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