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ABSTRACT

Background: The healthcare challenges from 2018 to 2024 in Peru focused on resource
distribution, infrastructure gaps, and the impact of public policies on equity.

Objective: To describe the variations in the spatial distribution of healthcare
professionals and available infrastructure in Peru between 2018 and 2024.

Method: Our design is observational. The Electronic Information Transfer System of
Health Service Provider Institutions (IPRESS) and IPRESS Management Units (SETI-
IPRESS) database was used between 2018 and 2024. Our study conducted a spatial visual
analysis and a multiple linear regression mode

Results: Our study reveals an increase in IPRESS reporting data to SETI IPRESS in Peru,
resulting in an increase in reported coverage from 2,255 institutions in 2018 to 3,560 in
2024. Additionally, significant growth has been identified in the average number of total
clinics, beds, psychologists, medical technologists, obstetricians, pharmacists, and
assistants available within IPRESS between 2018 and 2024. However, the average
number of nurses and dentists decreased. Furthermore, a concentration of medical
resources and infrastructure is observed in specific geographical areas, such as the
departments of Lima and Lambayeque.

Conclusions: This study highlights the importance of health policies and strategies that
could increase the number of care centers and improve the quality and equity in the
distribution of health resources throughout Peru.

Keywords: Peru, Health Workforce, Public Health Infrastructure, Spatial Analysis.
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BACKGROUND

In recent decades, equity in access to quality healthcare services has emerged as a
central concern in public health policies globally, particularly in Latin America [1]. To
reduce inequities in access, several Latin American countries have implemented policies
that focus on expanding health coverage toward universal and equitable health care
[2,3]. These policies have focused on reducing inequalities in the distribution of
resources, the lack of trained personnel in remote areas, and the economic barriers still
faced by the most vulnerable population [2].

A critical aspect of ensuring equity in a public healthcare system is the accessibility and
geographical distribution of healthcare resources, including the availability of healthcare
professionals and infrastructure [4]. The distribution of these resources tends to be
inequitable, especially in low- and middle-income countries, because they have
geographic areas with less access to services, fewer health professionals, and
infrastructure with many limitations that characterize these so-called rural areas.
Inequitable distribution can adversely affect the quality of clinical care and exacerbate
health inequalities among the population [5].

Due toits fragmented nature, Peru's health system faces many complexities, particularly
in implementing public health strategies. This fragmentation has hindered coordination
and efficiency in service delivery, especially in rural areas. Nevertheless, significant
efforts have been made to improve access to quality health services, such as expanding
the Comprehensive Health Insurance System (SIS, in Spanish) coverage and investing in
health infrastructure in underserved areas [6,7].

This study aims to describe the spatial distribution variations of healthcare professionals
and infrastructure in Peru from 2018-2024. Through this study, we aim to contribute to
the understanding of healthcare resource distribution dynamics in Peru, providing a
valuable tool for policymakers, health planners, and other stakeholders involved in
developing practical and equitable health strategies at the national level.

METHODS

Design

The design was cross-sectional, and we used secondary data from the Electronic
Information Transfer System database of Health Service Provider Institutions (SETI
IPRESS). The National Superintendence of Health of Peru (SUSALUD) provided the data
from January 2018 to January 2024.

Setting
We conducted the study in Peru, a country characterized by its geographically diverse
and dispersed population. Our analysis focused on human resources and healthcare
infrastructure within Health Service Provider Institutions (IPRESS) nationwide from 2018
to 2024.

Peru needs a comprehensive system that integrates all health service data. In this
context, our study utilized data collected from SETI IPRESS, one of the initial efforts to
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comprehensively gather information on the Peruvian health system, which is currently
in the implementation phase. SETI IPRESS offers detailed information about the
resources and infrastructure of IPRESS throughout Peru. The data collected from SETI
IPRESS includes records on the number and distribution of healthcare professionals and
available infrastructure within health facilities, such as medical equipment, hospital
beds, and specialized care units.

Our analysis encompassed data from all available departments in Peru, allowing for a
thorough and holistic assessment of health resource distribution. We examined public
and private health establishments, considering various levels of care, from primary
health services to specialized hospitals.

The SETI IPRESS data were systematically organized and analyzed to identify resource
availability trends and assess potential healthcare access disparities over time. This
approach provided an in-depth understanding of changes in Peru's human resources
and healthcare infrastructure during the study period.

The Peruvian health system has IPRESS at different levels of care, and each level must
provide medical services according to the complexity and specialization required. Level
| is for primary health care, minor medical centers, and centers focused on addressing
issues that do not require high specialization. Level Il includes hospitals and clinics of
medium complexity, which can perform more complex diagnoses and offer emergency
services and operating rooms. Level Il care consists of high-complexity hospitals, such
as national and specialized hospitals with advanced technology, intensive care units, and
advanced diagnostic services.

Participants

The participants in our study were the Health Service Provider Institutions (IPRESS) of
the Peruvian healthcare system, both public and private. Information was collected on
the number of healthcare professionals and available infrastructure for each month
evaluated. The level of compliance with sending this information to SETI IPRESS varies
according to the complexity level of each IPRESS. The differentiated compliance
according to the level of complexity is presented in the attached figure, providing a clear
view of adherence to documentation procedures in the various complexity categories of
IPRESS (see Table 1). Because Level | has a limited SETI IPRESS implementation rate, only
Levels Il and Ill were considered.

Variables

Our study utilized the variables in Table A of the SETI IPRESS, which reports the quantity
of human resources in each IPRESS. Temporal information for each month per IPRESS
was used, covering the period from January 2015 to January 2024.

Infrastructure outcomes: Our study will define the available infrastructure for
healthcare services based on three variables: A) the total number of consulting rooms
and the number of functional consulting rooms available within the IPRESS, B) the
number of hospitalization beds available, and C) the number of operational and
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functioning ambulances available. Each of these variables was presented independently
and self-reported by each IPRESS.

Healthcare human resource outcomes: We will define the outcome as the number of
each available healthcare professional, specifically the total number of physicians,
physicians during their social service (serums), physicians during the residency process,
nurses, dentists, psychologists, nutritionists, medical technologists, obstetricians,
pharmacists, assistants or auxiliary technicians, and other healthcare professionals. Self-
reported information will be available as a sworn statement by the IPRESS for each type
of healthcare professional.

Procedure

Initially, the database coherence was reviewed using the quality control criteria
provided by SUSALUD. Additionally, cases that did not correspond to reporting
healthcare workers or infrastructure were eliminated. Subsequently, the data was
exported to a STATA file for analysis.

Analysis

First, we conducted a descriptive analysis grouped by year, which allowed us to identify
the total number and average of healthcare workers and available infrastructure. We
also included the total number of evaluated IPRESS, categorizing them by their level of
complexity and the institution to which they belong. Second, we conducted a spatial
visual representation by the department based on the average of healthcare workers
and available infrastructure between the first and last measurements. Additionally, we
presented data on the total number and average of healthcare workers and available
infrastructure for each department, providing a clear view of the regional distribution of
resources. Finally, we applied a multiple linear regression model to assess changes in
the average of healthcare workers and infrastructure over time. For this analysis, a
significance level of 0.05 and a confidence interval of 95% were established, ensuring
the robustness and reliability of the results obtained.

Ethical considerations

Our study does not involve ethical risks as it utilizes data from the SETI IPRESS,
aggregated by month, and does not correspond to individual data where participants
can be identified.

RESULTS

Description of the IPRESS

Our study identified that in January 2018, a total of 2,255 IPRESS reported their data in
the SETI IPRESS, while for January 2024, this number increased to 3,560. Additionally,
there was an increase in the total number of physicians between 2018 and 2024;
however, the average number of physicians per IPRESS in 2018 was 19.1, while in 2024,
it decreased to 15.3. Similarly, the average number of other healthcare professionals
also reduced from 2018 to 2024, which could be explained by the increase in the number
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of primary healthcare facilities, which generally have lower complexity and, therefore,
fewer staff.

Furthermore, although the number of available infrastructures increased between 2018
and 2024, the average number of health infrastructures per IPRESS decreased during
this period. This could be due to the proportion of primary level IPRESS, which typically
have less equipment, increasing during those years. The number of professionals and
infrastructure available per year can be seen in Table 2.

Spatial Distribution of Healthcare Professionals and Infrastructure

Table 3 presents the spatial distribution of infrastructure and available healthcare
professionals by department. Additionally, the comparison between 2018 and 2024 of
the total number of physicians is illustrated in Figure 1, highlighting Lima and
Lambayeque departments for having the highest average of physicians compared to
other departments. This trend remained similar in the distribution of different types of
healthcare professionals. Furthermore, the spatial distribution of the average number
of beds also showed higher values in the Lima and Lambayeque departments than in the
other departments, as seen in Figure 2. These data suggest a concentration of medical
resources and infrastructure in some geographical regions, which could indicate
inequalities in the distribution of healthcare services at the national level.

Changes in the average of healthcare professionals and infrastructure

Our study identified a significant monthly increase in the average number of total
consulting rooms ($=0.006; p=0.001) and available beds (f=0.005; p=0.001) during the
evaluated period. Additionally, we observed a significant monthly increase in the
number of psychologists (=0.01; p<0.001), medical technologists (3=0.011; p<0.001),
obstetricians (B=0.008; p<0.001), pharmacists (f=0.028; p<0.001), and assistants
(B=0.001; p=0.016) available within IPRESS during the same period. However, the
average number of nurses (B=-0.004; p<0.001) and dentists (B=-0.031; p<0.001)
decreased significantly each month (see Table 4).

DISCUSSION

The observed increase in the number of IPRESS reporting data to SETI-IPRESS, from
2,255 in January 2018 to 3,560 in January 2024, reflects an improvement in the system's
coverage and capacity to capture information on healthcare services at the national
level. However, this increase does not necessarily indicate a rise in operational health
facilities but rather greater adherence to the SETI-IPRESS reporting requirements [8].
This distinction is important for correctly interpreting the reported expansion and
evaluating the effectiveness of the policies implemented to improve transparency and
accountability in the healthcare system.

Additionally, a decrease in the average number of healthcare professionals and
infrastructure per IPRESS was identified. This phenomenon could be explained by the
increase in the proportion of first-level IPRESS in 2024 compared to 2018. These first-
level facilities generally require less specialized staff and infrastructure than higher-level
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institutions [1]. This highlights the need to allocate resources equitably to meet the
growing nationwide healthcare service demand.

The analysis by level of complexity showed that IPRESS at levels Il and Il have a higher
data reporting rate than those at level I. For instance, level Il IPRESS reported 91.7%
compliance, while level lll reached 97.1%, indicating that these institutions have more
resources and administrative staff available to meet reporting requirements [8]. This
reveals that higher-level institutions have a greater capacity to manage data efficiently,
which could reflect better infrastructure and access to trained professionals [4].

Finally, a significant increase in psychologists, pharmacists, and functional consulting
rooms was observed between 2018 and 2024. These increases indicate an expansion in
the availability of specialized services, which could improve access to and the quality of
healthcare, particularly in mental health [9]. However, disparities persist in the
distribution of these resources, with a greater concentration in urban areas such as Lima
and Lambayeque.

Inequality in access to public health systems is a recurrent issue in Latin America, where
individuals with higher economic status are more likely to access healthcare services
[1,9,10]. In this context, public policies should focus on reducing these inequalities and
promoting an adequate distribution of healthcare professionals and available
infrastructure. Implementing robust information systems, such as SETI-IPRESS, can
provide the necessary data to monitor equity in resource distribution and the
effectiveness of health policies [8]. This would provide a powerful tool to identify
potential disparities in the availability of healthcare professionals and infrastructure in
Peru. Therefore, it is essential to emphasize the importance of solid health information
systems that monitor and evaluate the equity and effectiveness of health interventions
and policies.

Researchers invite healthcare intelligence teams and scholars to conduct analyses to
identify inequalities in access to healthcare, using strategies such as concentration
curves and Gini indices, which effectively measure inequalities in healthcare service
utilization [4]. Such studies would help identify whether IPRESS located in low-income
areas are typically underutilized compared to high-income areas, emphasizing the need
for public policies to address these disparities.

Strengths and limitations

One of the main strengths of the study is that it uses nationally reported data directly
from IPRESS under sworn statements, minimizing the probability of information bias.
However, the study presents some limitations. First, the implementation of SETI-IPRESS
at the primary care level is low, as only 13% of IPRESS at this level reported data by
February 2024. This limited implementation restricts the ability to generalize the
findings to this level of care within the Peruvian healthcare system. Additionally, the lack
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of individual user information prevents assessing how patients move between different
IPRESS, which is particularly relevant in a system centralized in Lima [4].

Moreover, geospatial analysis has proven effective in evaluating spatial accessibility and
the distribution of healthcare personnel. This methodology accounts for the distribution
of healthcare service providers and incorporates factors such as administrative
boundary crossings and accessibility components related to infrastructure and
transportation [4]. In Peru, there needs to be more information on the spatial
distribution of health workers and available infrastructure. However, having such data
would enable a better understanding of spatial variations in accessibility and could help
effectively address inequalities in healthcare access, should they exist.

For future research, it would be beneficial to complement the data from SETI-IPRESS
with external audits or field verifications to enhance the validity of the results. This
would give policymakers a more reliable foundation for designing fairer and more
equitable public health policies.

Conclusions

Our study demonstrates a significant increase in IPRESS reporting data to the SETI-
IPRESS system between 2018 and 2024, reflecting an improvement in the coverage of
information on healthcare services at the national level. However, it is important to
highlight that this increase does not necessarily indicate a rise in the creation of new
healthcare facilities but rather greater adherence to the reporting requirements
established by SETI-IPRESS. This improvement in system transparency is a crucial step
toward greater accountability in providing healthcare services.

Additionally, important trends were identified in the availability of human resources and
infrastructure at IPRESS. Despite the general increase in the number of consulting
rooms, hospital beds, and professionals such as psychologists, obstetricians, and
medical technologists, a decrease in the average number of nurses, dentists, and
physicians per IPRESS was also observed. This reduction in healthcare personnel is
particularly concerning, as it may affect the ability of facilities to provide comprehensive
care, especially in rural and less developed areas of the country. These findings suggest
that, while there are advances in the supply of certain specialized services, significant
challenges remain in achieving equitable distribution of healthcare personnel.

The spatial analysis of resource distribution also reveals significant geographic
inequalities, with a concentration of infrastructure and healthcare professionals in
urban areas such as Lima and Lambayeque. This concentration may lead to an overload
of healthcare services in these regions while other less populated and rural areas remain
underserved. These disparities in resource distribution underscore the urgent need for
more equitable health policies to ensure equal access to quality services across the
entire Peruvian territory.
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Finally, policymakers and health system planners need to consider implementing more
robust information systems, such as SETI-IPRESS, to continuously monitor and evaluate
the equity and effectiveness of health policies. Future research should focus on
integrating external audits and geospatial analysis to identify healthcare access
inequalities. This would provide valuable information for improving resource planning
and ensuring a more equitable distribution of healthcare infrastructure in Peru [11].
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Table 1. Distribution of compliance with data submission to SETI IPRESS by IPRESS in February 2024.

Number of IPRESS

Level O.f Total number reporting to SETI % Compliance % For level
complexity of IPRESS
IPRESS
-1 9349 1372 14.70% 13%
-2 6031 713 11.80%
-3 4248 447 10.50%
-4 455 119 26.20%
-1 230 211 91.70% 88%
11-2 84 80 95.20%
II-E 249 204 81.90%
-1 35 34 97.10% 98%
-2 14 14 100.00%
II-E 10 10 100.00%

Uncategorized 5052 22 0.40%
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Table 2. The average number of healthcare professionals and infrastructure available in Peru per IPRESS, reported to SETI IPRESS.

Categoria

Jan 2018 Jan 2019

Jan 2020 Jan 2021 Jan 2022 Jan 2023 Jan 2024 Total

Level of complexity Level Il

446 (88.7%) 468 (89.1%) 472 (89.2%) 493 (89.5%) 504 (89.7%) 521 (90%)

502 (89.5%) 3406 (89.4%)

n (%) Level llI 57 (11.3%) 57 (10.9%) 57 (10.8%) 58 (10.5%) 58 (10.3%) 58 (10%) 59 (10.5%) 404 (10.6%)
Institution EsSalud 71(14.1%) 71(13.5%) 73(13.8%) 72(13.1%) 73 (13%) 73 (12.6%) 72(12.8%) 505 (13.3%)
n (%) Regional government 143 (28.4%) 143 (27.2%) 144 (27.2%) 143 (26%) 143 (25.4%) 142 (24.5%) 140 (25%) 998 (26.2%)
MINSA 31(6.2%) 31(5.9%) 32 (6%) 31(5.6%) 31(5.5%) 32(5.5%) 31(5.5%) 219(5.7%)
Others 14 (2.8%) 13 (2.5%) 13(2.5%) 14(2.5%) 14(2.5%) 14(2.4%) 13(2.3%) 95 (2.5%)
Private 244 (48.5%) 267 (50.9%) 267 (50.5%) 291 (52.8%) 301 (53.6%) 318 (54.9%) 305 (54.4%) 1993 (52.3%)
Infrastructure Consulting rooms 22.8(28.6) 21.5(25.7) 20.6(24.8) 19.3(23.9) 20(24.9) 21.5(43.8) 21(24.7) 20.9(29.6)
M (SD) Functional consulting rooms 38.8 (86.6) 34.9 (50.4) 27.3(39.7) 26.9(65) 29.6(54.5) 34.2 (64.1) 35.8(65.3) 32(61.7)
Beds 72 (128.7) 69 (126.5) 69.6 (123) 72.4(126.5)66.8 (121.6) 63.9 (120.4) 64.7 (122.8) 68.7 (124.3)
Ambulances 1.7(5.9) 1.6(59) 16(56) 1.6(59) 1.3(15) 1.6(11.8) 1.4(15) 1.6(6.8)
Healthcare Total physicians 85.9 (150.1) 82.8 (147.5) 82.1 (150.4) 84.6 (161.5) 83 (147.8) 86.4 (166.2) 86.2 (137.7) 84.2 (153.9)
professionals SERUM physicians 0.3(6.4) 0.6(10.4) 0.3(3.3) 0.1(0.9) 0.1(1.0) 0.2 (3.9) 0.1(0.5) 0.3(5.2)
M (SD) Resident physicians 14.3(63.4) 13.2(61.2) 12(62.4) 12(58.0) 10.7 (41.7) 10.5(39.0) 10.6(38.4) 12 (54.3)
Nurses 71.3 (132.9) 69 (132) 73 (138.6) 79.1(155.5) 76 (143.6) 76.4(141.6) 78.9 (142.4) 74.4 (141.3)
Dentists 35(52) 3.2(47) 27(40) 27(3.9) 27(39) 29(45) 29(45) 2.9(4.4)
Psychologists 2.8(4.9) 2.7(49) 25(4.7) 2.7(48) 29(51) 3.1(54) 3.2(55)  2.8(5.0)
Nutritionists 2.8(5.2) 2.7(51) 2.7(54) 3(6.0) 3(5.9) 3.1(5.8) 3.2(6.1) 2.9(5.6)
Medical technologists 12(28.3) 11.7(28.1) 12(29.3) 12.3(30.4) 12.3(29.4) 12.6(28.8) 13.5(30.0) 12.2(29.1)
Obstetricians 11.8 (17.6) 11.5(17.5) 11.5(17.7) 11.8(18.2) 12.1(19) 12.6(20.4) 12.7(20.9) 11.9(18.6)
Pharmacists 42(6.0) 43(6.2) 4.4(69) 49(7.8) 4.9(7.4) 5.1(79) 5.2(8.0) 4.7(7.1)

Assistants
Other professionals

90.8 (177.9) 86.7 (165)
22.4(83.2) 20.2(78.8)

90.7 (191.1) 95.3 (197.9) 97.1 (195.4) 97.3 (178.5) 98.3 (176.7) 93.3 (184.7)
20.1(81.4) 22.7(86.5) 23.2(87.1) 23.9(86.0) 24.9(89.7) 22.2(84.2)

Note: M = mean. SD = standard deviation.
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Table 3. Linear regression models for available infrastructure and healthcare professionals by level.

Variable Overall Estimate (95% Cl)  P-value Level Il Estimate (95% Cl)  P-value Level lll Estimate (95% Cl)  P-value
Infrastructure*

Consulting rooms -0.002 (-0.011 to 0.007) 0.697 0.002 (-0.008 to 0.013) 0.678 0.036 (0.008 to 0.065) 0.012
Functional consulting rooms -0.007 (-0.011 to -0.003) 0.001 -0.004 (-0.008 to -0.000) 0.032 -0.046 (-0.065 to -0.028) <0.001
Beds -0.002 (-0.004 to 0.000) 0.072 -0.002 (-0.006 to 0.003) 0.442 -0.001 (-0.004 to 0.002) 0.697
Ambulances -0.014 (-0.046 to 0.017) 0.376 -0.090 (-0.136 to -0.045) <0.001 0.052 (0.008 to 0.095) 0.021
Healthcare professionals**

Total physicians 0.003 (-0.000 to 0.006) 0.083 0.005 (0.001 to 0.008) 0.019 0.002 (-0.004 to 0.008) 0.485
SERUM physicians -0.099 (-0.139 to -0.058) <0.001 -0.109 (-0.154 to -0.064) <0.001 -0.098 (-0.188 to -0.008) 0.033
Resident physicians -0.027 (-0.032t0-0.021)  <0.001  -0.018 (-0.024 to -0.011)  <0.001 -0.036 (-0.048 t0 -0.023)  <0.001
Nurses -0.003 (-0.008 to 0.002) 0.265 -0.005 (-0.014 to 0.004) 0.258 0.009 (0.002 to 0.015) 0.013
Dentists -0.449 (-0.508 to -0.389)  <0.001  -0.976 (-1.071 to -0.880)  <0.001 -0.110 (-0.193 to -0.027) 0.009
Psychologists 0.212 (0.152 t0 0.273)  <0.001 0.591 (0.452 t0 0.730)  <0.001 0.222 (0.149 t0 0.295)  <0.001
Nutritionists 0.102 (0.007 to 0.196) 0.035 0.212 (0.073 to 0.352) 0.003 0.109 (-0.046 to 0.263) 0.167
Medical technologists -0.029 (-0.045 to -0.012) 0.001 0.012 (-0.015 to 0.038) 0.388 -0.061 (-0.083 to -0.040) <0.001
Obstetricians -0.009 (-0.025 to 0.007) 0.257 -0.039 (-0.066 to -0.011) 0.006 -0.002 (-0.024 to 0.020) 0.845
Pharmacists 0.293 (0.243 to 0.344) <0.001 0.237 (0.164 to 0.311) <0.001 0.432 (0.349 to 0.515) <0.001
Assistants 0.001 (-0.001 to 0.004) 0.292 0.010 (0.005 to 0.014) <0.001 -0.004 (-0.007 to -0.000) 0.044
Other professionals 0.003 (-0.000 to 0.006) 0.070 0.008 (0.002 to 0.013) 0.009 -0.000 (-0.004 to 0.004) 0.984

* Model adjusted for the other infrastructure variables.

** Model adjusted for the other healthcare professionals variables.
95% Cl = 95% confidence interval. The exposure was the evaluated time (73 months) between January 2018 to January 2024.
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Figure 1. The average total physicians between January 2018 and January 2024, by department.

Note: The departments shaded in gray correspond to those with more than 50 physicians on average.

14


https://doi.org/10.1101/2025.01.01.25319872
http://creativecommons.org/licenses/by/4.0/

A A. January 2018

40
30
20
10
0

Figure 2. The average number of beds between January 2018 and January 2024, by department.

Note: The departments shaded in gray correspond to those with more than 50 physicians on average.
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Supplement 1. Averages and standard deviation of available infrastructure and healthcare professionals, by department, in January 2024.

Infrastructure Healthcare professionals
M (SD) M (SD)
Department . Functional . .
Consulting consulting Beds Ambulances To,tél SER.U.M Resnfi'ent Nurses Dentists Psychologists  Nutritionists Medlca! Obstetricians ~ Pharmacists Assistants Othler

rooms rooms physicians physicians physicians technologists professionals
Amazonas 7.75 (6.27) 13.63 (10.6) 37.38(40.14)  2.13(1.25) | 30.38(21.84)  0.13(0.35) 1.75(4.95) 52.38(43.78)  3.63 (1.06) 2.75 (1.98) 1.38(1.19) 7.38(5.15)  14.63(10.53)  3.25(1.98) 70.38(72.41)  5.63 (8.26)
Ancash 13.33(8.42) 15.86(10.49)  36.1(40.69) 1.86 (1.53) | 36.81(31.94) 0.1(0.3) 3.14 (8.91)  49.24(79.19) 2.1(1.79) 2.71(2.8) 2.9(4.17) 5.38(7.11)  12.24(12.39)  3.29 (3.54) 54.9 (63.58)  5.43 (4.55)
Apurimac 13.33(6.71)  14.67(7.21) 52.67(55.21)  1.67(1.22) | 46.33(42.17) 0.33(1) 1.89(4.01)  61.22(69.25)  3.44(2.7) 2.33(2.35) 2.56 (2.51) 6(7.6) 15.33(18.59)  5.33(4.53) 107.67(133.1) 23.11(51.9)
Arequipa 23.23(23.94) 31.97(35.37) 73.47(139.68) 1.17(1.15) |108.9(151.58) 0.07(0.37)  5.87(16.51) 87.13(150.63)  2.8(3.57) 2.27 (3.23) 2.8(3.99) 7.93(11.91)  7.73(10.85) 49(5.23)  84.97(114.4) 33.87(147.8)
Ayacucho 233(9.89)  33.6(22.49)  62.6(76.45) 2.6(1.71) 44.5 (46.37) 0(0) 25(6.62)  76.6(117.91) 42(2.3) 3.5(3.34) 2.5(2.17) 3.6(7.21) 25.8(21.33) 7.5(8.89)  90.8(165.97) 40 (33.66)
Cajamarca 14.53(9.47) 19.71(13.93) 46.18(53.73)  2.24(1.48) | 54.47 (48.04)  0.18(0.73) 10.82(27.6) 65.18(84.18)  2.71(2.11) 2.35(1.97) 2.24 (2.56) 7.41(11.78)  16.76 (14.1)  4.53(4.58) 81.24(118.35) 21.94 (39.47)
Callao 32.17(26.92) 45.83(36.49) 147.42(174.3) 1.5(1.78) 168 (209.86) 0(0) 52.75(90.48) 163.25(200.22) 5.92(7.35) 6.08 (5.07) 5(6.52) 40.08 (38.4) 1467 (16.39)  8.08 (10.48) 193.08 (272.76) 37.58 (94.58)
Cusco 16.9 (13.56) 45 (97.56) 72.14 (95.8) 1.33(1.2) 61.38 (90.15) 0(0) 3.62(10.37) 68.1(113.74)  1.86(1.46) 2.71(2.87) 1.71 (2.41) 6.38(11.25) 13.19(15.31)  3.52(4.08) 70.24 (139.47) 29 (57.68)
Huancavelica 15.8(5.45)  27.4(10.19)  52.6 (41.96) 2(1.22) 39.4(26.92) 0(0) 0(0) 82.2(80.53) 5(2.55) 3.4(2.07) 4.2(2.17) 10.6 (8.68)  31.4(15.76) 6(2.65) 126.6 (154.88)  15.4 (16.32)
Hudnuco 9.11(5.82)  31.33(45.99) 51.22(60.38)  1.78(1.48) 57 (66.36) 0(0) 0.56 (1.67)  94.44(145.68)  2.44 (2.46) 3.78(3.83) 2.89 (4.65) 6.67(8.23)  31.44(50.01)  2.89(3.3)  57.89(76.27) 76.44(149.2)
Ica 16.5(12.88)  53.5(147.35) 55.64(73.72) 1.82(1.56) 71.82(75.13) 0(0) 3.86(11.06) 67.55(99.48) 3.14 (3.38) 2.05(2.3) 1.59 (1.68) 9.86(12.31)  12.68(15.64) 7.73 (8.99) 58.05(84.16)  10.95(17.05)
Junin 18(16.59)  26.83 (27.47) 56.09 (63.59)  1.91(1.73) 61.09 (73.9) 0(0) 7.35(16.26) 65.13(89.89)  2.57 (2.61) 2.96 (3.57) 2.61(3.19)  13.26(20.09)  16.09 (27.2) 5.91(7.55) 97.78(130.48) 5.83(9.12)
La libertad 16.79 (17.46)  23.02(28.43) 37.56 (60.96) 1.48 (1.43) 56.13(87.02)  0.08(0.58) 9.73(32.67) 44.92(70.35) 1.67 (1.62) 1.69 (1.82) 2.44 (3.74) 5.85(11.26) 8.08 (8.33) 4.33(5.73) 44.23 (63.33) 11.88(24.31)
Lambayeque 17.94 (14.53) 22.56(20.49) 79.63 (118.56) 1.31(1.62) | 88.69 (84.58) 0.5(2) 10.75 (24.47) 75 (124.11) 1.38(2.31) 2(3.03) 2.94(5.64) 15.19(20.72) 8.56(15.56)  4.31(7.35) 96 (165.63)  18.63 (41.53)
Lima 26.6(33.9)  48.26(85.07) 76 (170.61) 0.81(1.47) |118.41(186.79) 0.08 (0.69) 17.3 (54.4) 96.12 (190.3) 3.36 (6.02) 4.06 (8.04) 4.04 (8.67) 20.7 (43.59) 10.42(24.17) 5.79(10.55) 117.29(229.31) 31.81(121.51)
Loreto 17.6(10.11)  34.8(35.15)  60.3 (70.3) 1.2 (1.14) 63.4 (58.69) 0(0) 2.9(7.31) 66.3 (74.65) 3.9(3.21) 2.9(2.47) 2.9(2.69) 7.2(7.67) 18.8 (23.7) 6(6.88) 155.9 (216.06)  13.3 (18.36)
Madre de Dios 15.5(3.54) 19.5(2.12) 83 (52.33) 2.5(0.71) 64 (28.28) 0(0) 0(0) 98.5 (74.25) 3(2.83) 3(1.41) 2.5(0.71) 11.5(0.71) 22 (15.56) 5(4.24) 186 (203.65) 16.5(7.78)
Moquegua 20.33(14.92) 32.67 (34.47) 49 (24.09) 3.17 (1.6) 59.33 (37.89) 0(0) 0(0) 68.67 (65.2)  3.33(2.25) 3.83 (4.88) 3.83 (3.71) 11.67(7.69)  16.33 (15.93) 5(5.62) 119.5(149.51) 8.83 (11.86)
Pasco 17 (10.97) 23.17 (14.93)  68.67 (41.29) 2.5(0.55) 42 (27) 0.33(0.52) 0(0) 54 (38.72) 3.17 (1.47) 5.5(3.94) 2(1.26) 11(10.12) 12 (7.64) 4.33(1.97) 81.5(68.09) 8.67 (13.47)
Piura 13.64(9.64) 22.36(22.01) 49.8 (58.15) 1.08 (1.35) | 68.52(79.52) 0(0) 2.88(9.4)  54.64(81.99)  1.56(1.78) 2.04 (2.37) 2.08 (2.78) 7.48(9.79) 11.32(16.5) 3.2(4.4)  93.16(154.61) 25.8(57.97)
Puno 15.56 (13.93)  22.44(25.53) 52.06(57.18)  2.06(1.43) 44.22 (46.56)  0.11(0.47) 4.89 (9.69) 55.56 (54.76) 3.5(2.75) 1.89 (1.6) 3.72(3.25) 4(7.56) 13.39(12.14)  4.06 (3.59) 59.72(62.78)  22.06 (36.14)
San Martin 16.07(9.24)  20.87(13.23)  45.4(38.74) 1.47 (1.19) 51.6 (42.1) 0(0) 0.67(2.58)  59.4(66.83) 1.8(1.82) 3.4 (4.56) 2.47(2.7) 8.87(11.9) 23.07(22.76)  527(5.4)  106.8(133.77) 29.2 (58.34)
Tacna 48(28.16)  41.67 (21.13)  118(88.1) 2.33(1.15) |143.67 (37.63) 0(0) 13.67 (13.05) 126.33 (130.51) 4(1) 4.67 (5.51) 5(3) 15.33(11.85)  19.33 (21.5) 5.67(3.06) 264 (332.45) 32.33(44.43)
Tumbes 16.33(10.02) 24.33(16.92)  59.33 (50) 2.67(2.52) | 47.67 (40.67) 0(0) 3(5.2) 74 (82.16) 2.67 (2.52) 3.33 (4.93) 2.33(2.08) 6 (6.56) 19 (15.1) 2.67(1.53)  103(130.22)  1.33(1.53)
Ucayali 22.4(15.04)  33.8(25.5) 92.6(79.2) 1.6 (0.89) 67.4 (37.62) 0(0) 5.2 (7.95) 85 (73.55) 1.8 (1.79) 3.2(2.28) 1.8 (0.84) 2.6 (2.51) 25.6 (29.16) 3.4(2.3) 140.8 (150.22) 7.6 (11.33)
Total 7.75 (6.27) 13.63 (10.6) 37.38(40.14)  2.13(1.25) | 30.38(21.84)  0.13(0.35) 1.75(4.95) 52.38(43.78)  3.63 (1.06) 2.75 (1.98) 1.38 (1.19) 7.38(5.15)  14.63(10.53) 3.25(1.98)  70.38(72.41)  5.63 (8.26)

16


https://doi.org/10.1101/2025.01.01.25319872
http://creativecommons.org/licenses/by/4.0/

