
ORIGINAL RESEARCH
published: 21 January 2022

doi: 10.3389/fpubh.2021.765318

Frontiers in Public Health | www.frontiersin.org 1 January 2022 | Volume 9 | Article 765318

Edited by:

Tissa Wijeratne,

The University of Melbourne, Australia

Reviewed by:

Joao Victor Rocha,

New University of Lisbon, Portugal

Joana Seringa,

New University of Lisbon, Portugal

*Correspondence:

Laura del Pilar Torres-Arreola

lauratorresster@gmail.com;

laura.torres@insp.mx

Sergio Flores-Hernández

sergio.flores@insp.mx

Specialty section:

This article was submitted to

Health Economics,

a section of the journal

Frontiers in Public Health

Received: 01 October 2021

Accepted: 13 December 2021

Published: 21 January 2022

Citation:

Poblano Verástegui O,

Torres-Arreola LdP,

Flores-Hernández S, Nevarez Sida A

and Saturno Hernández PJ (2022)

Avoidable Hospitalization Trends From

Ambulatory Care-Sensitive Conditions

in the Public Health System in México.

Front. Public Health 9:765318.

doi: 10.3389/fpubh.2021.765318

Avoidable Hospitalization Trends
From Ambulatory Care-Sensitive
Conditions in the Public Health
System in México
Ofelia Poblano Verástegui 1, Laura del Pilar Torres-Arreola 1*, Sergio Flores-Hernández 1*,

Armando Nevarez Sida 2 and Pedro J. Saturno Hernández 1

1CIEE National Institute of Public Health, Cuernavaca, Mexico, 2 Epidemiologic and Health Services Research Unit, Aging

Area, CMNSXXI, Mexican Institute of Social Security, México City, Mexico

Objectives: To estimate and identify the variations in rates of Avoidable Hospitalization

for Ambulatory Care Sensitive Conditions (AH-ACSC) in public institutions of the Mexican

health system during the period 2010–2017.

Methods: Secondary analysis of the hospital discharge database of the Ministry of

Health (MoH) from 2010 to 2017. AH for ACSC was calculated by age group and sex

per 100,000. Variations per year between institutions were calculated with the extreme

quotient (EQ), coefficient of variation (CV) and systematic component of variance (SCV).

Adjusted AH rates were calculated by group of causes (acute, chronic and preventable

by vaccination). Adjusted AH trend rates were analyzed by Join Point Regression.

Results: For the period 2010–2017, the number of AH for ACSC decreased from

676,705 to 612,897, going from almost 13% to 10.7% of hospital discharges. There is

consistency in terms of relative variance magnitude. But, with regards to SCV, the change

remained constant, and in a second period of 2015–2017, high variation was observed

by SCV ≥ 3. All-cause AH is diminishing in all institutions. AH rates for diabetes are the

highest, but like other chronic diseases, there was a decline in the period from 2010 to

2017. The relative reduction varied from 15% for heart failure to 38% for complications

from diabetes or hypertension, to 75% for angina.

Conclusions: AH for ACSC is an indirect indicator of quality and access to first-level

care. Variations by institutions are observed. This variation in CV and SCV across

subsystems and states may be due to inequities in the provision of services. The factors

that contribute to the burden of AH for ACSC in the Mexican Health System require

detailed analysis.

Keywords: trends, ACSC, regionalization, join point regression, avoidable hospitalizations

INTRODUCTION

The efficiency and effectiveness of health systems has been a priority for all countries, and one of
the challenges in health policy. This has focused on the need of developing indicators of health
system performance, as well as specific indicators of quality of care at the different levels. Avoidable
hospitalizations (AH) for ambulatory care-sensitive conditions (ACSC) has been considered an
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indicator of quality of care at the primary care level. ACSC has
been defined as those “conditions where good outpatient care
can potentially prevent the need for hospitalization” (1). That is,
those diseases sensitive to prevention, diagnosis and treatment
on an outpatient basis, which can be adequately and timely
attended at the first level of care, such as acute conditions, which
could be preventable, if timely access and provision of services
is guaranteed on an outpatient basis, and, in the case of certain
chronic diseases such as diabetes mellitus and hypertension,
surveillance and control at the primary care could prevent
complications caused by hospitalization (2).

Weissman (3), from a panel of experts, defined a list of 12
ACSC, which has been used by many authors, Gusmano (4)
among others, whose study compared the differences in AH
for ACSC in large cities, using it as an indicator of equity and
efficiency of the health system, and as an indicator of access to
primary care (4). In 2009, Purdy (5) conducted a study with the
aim of exploring the different ACSC codes related to potentially
avoidable hospitalizations and proposed a list of 19 codes. Since
then, various authors have used these proposals as a starting point
to define by consensus the most appropriate codes according
to their context, and some have considered the importance of
defining categories that group codes, considering whether it is an
acute, chronic or preventable condition (6, 7).

ACSC hospitalization rates vary by geographic area and
by population group, suggesting that characteristics related to
availability of and access to primary care services and timely
outpatient care are determining factors (6). AH for ACSC
has been considered as a proxy indicator of the performance
of primary care in many countries (8–10). Primary care (the
first level of care) is the initial point of contact with the
health care system. When care is continuous, comprehensive
and coordinated, it should reduce a large number of events
and chronic disease complications, and promote better use of
resources (11).

The results of some studies show that high rates of AH suggest
a great disparity in access to primary care services (12). The
results of studies performed in the US have evidenced that high
rates of AH are greater in a population with limited medical
coverage, such as the case of the Hispanic population with
low socioeconomic level, and in areas where the providers of
primary care are scarce (8). Other studies have shown that the
socioeconomic level is a determining factor of AH for ACSC (13).

In the last two decades, the behavior of AH for ACSC has
varied by period and public health system institution in Mexico.

The health system in Mexico is characterized by being a
system of government with vertical public institutions, which has
been generated through agreements through a corporatist policy,
with little or no participation of citizens, patients or consumers
of services.

The National Health System (NHS) in Mexico is a segmented
system, with different health subsystems that historically have
involved different social security institutions at the federal and
state levels, as well as a subsystem of health protection, formerly
called System for Social Protection in Health (SPSS, by its
acronym in Spanish) colloquially known as Seguro Popular which
between 2013 and 2018 was responsible for providing health

coverage to the population not covered by any of the social
security institutions. In addition, the NHS considers within its
sector a private health care subsystem, where the payment is
mainly out-of-pocket or by insurance companies.

The social security public institutions in the NHS are:

1. TheMexican Institute of Social Security (IMSS, by its acronym
in Spanish), responsible for the provision of services to 32% of
workers in the private formal sector and their families.

2. The Institute for Social Security and Services for StateWorkers
(ISSSTE, by its acronym in Spanish), whose coverage is 7.4%
of total federal government workers.

3. Petróleos Mexicanos (PEMEX), the Secretariat of Defense
(SEDENA, by its acronym in Spanish) and the Secretariat of
the Navy (SEMAR, by its acronym in Spanish) cover ∼2% of
the total population with social security.

Seguro Popular, until 2018, was responsible for providing services
to the population without social security. It reached a coverage
of >57.2 million people corresponding to 43.5% of the whole
population (14–16). Currently, these services are covered by
the recently created National Institute of Health for Welfare
(INSABI, by its acronym in Spanish) which operates under the
same scheme as the SPSS.

Private medical services account for 44% of the demand
for outpatient services and 21% of hospital admissions
nationwide (17).

For 2001–2009, IMSS showed a decrease in the age-adjusted
AH from 87.5 to 72.6 per 10,000 people and 56% of the causes
were diabetes mellitus, gastroenteritis, respiratory diseases,
prenatal care and delivery, and urinary tract infections (18). For
2001–2011, there was an increase in AH for ACSC, according to
a study by Lugo-Palacios (19), who analyzed hospital discharges
at the state and jurisdictional level in 248 public hospitals of the
MoH. More recently, it has only been reported that the volume
of AH from diabetes mellitus (DM) is ACSC, as well as the
burden of the disease due to secondary complications to DM, as
a determinant of AH rates (20, 21).

AH for ACSC can be preventable by receiving timely and
safe care, thus avoiding complications that lead patients to
unnecessary hospitalization. This reality is an element that should
be emphasized to health professionals at the first level of care,
since in the new reality that the COVID-19 pandemic has
forced us to face, the primary care has a preponderant role in
their reduction.

The objective of this report is to: (a) estimate the AH rates
for ACSC in public institutions of the Mexican health system
during the period 2010–2017; (b) identify the variations in the
main public institutions of the health sector inMexico during the
period 2010–2017.

METHODS

A secondary analysis of databases on ACSC hospitalizations in
Mexico from 2010 to 2017 was performed. The main source of
information was the Automated System of Hospital Discharges
(SAEH, by its acronym in Spanish) of the three most important
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TABLE 1 | ACSC categories, ICD 10 codes.

Category ICD10 codes (Purdy) ICD 10 codes (26);

(18); (27)

Vaccine preventable

Influenza and pneumonia (I&P) J10, J11, J13, J14, J15.3, J15.4, J15.7, J15.9, J16.8, J18.1, J18,

J189, J120, J121, J122, J128, J129, J160, A481, A70x

J13-J14, J15.3–J15.4, J15.8–J15.9,

J18.1

Other vaccine-preventable diseases (OVPD) A35, A36, A37, A80, B05, B06, B16.1, B16.9, B18.0, B18.1, B26,

G00.0, M01.4

A33–37, A95, B16, B05–B06, B26,

G00.0, A17.0, A19

Chronic

Diabetes complications (DC) E10.0–E10.8, E11.0–E11.8, E12.0–E12.8, E13.0–E13.8, E14.0–E14.8,

E139, E149

E10–E14

Nutritional deficiency (NUT) E40, E41, E42, E43, E55.0, E64.3 E40–E46, E50–E64

Iron-deficiency anemia (AN) D50.1, D50.8, D50.9, D460, D461, D463, D464, D510–D513, D518,

D520, D521, D528, D529, D531, D571, D580, D581, D590–D592,

D599, D601, D608, D609, D610, D611, D640–D644, D648

D50

Hypertension (HYPERT) I10, I11.9 I10–I11

Congestive heart failure (HEART) I11.0, I50, J81, I130, I255 I50, J81

Angina (ANG) I20, I24.0, I24.8, I24.9, I25, R072, R073, R074, Z034, Z035 I20

Chronic obstructive pulmonary disease (COPD) J20, J41, J42, J43, J47, J44, J40X

Asthma (ASTH) J45, J46 J45–J46

Acute

Dehydration and gastroenteritis (GASTRO) E86, K52.2, K52.8, K52.9, A020, A04, A059, A072, A080, A081,

A083, A084, A085, A09, K520, K521

E86, A00–A09

Convulsions and epilepsy (EPILEP) G40, G41, R560, O15, G253, R568 G40–G41

Ear, nose and throat infections (EN&T INFEC) H66, H67, J02, J03, J040, J06, J31.2 J20, J21, J40–J44, J47

Dental conditions (DENTAL) A69.0, K02, K03, K04, K05, K06, K08, K09.8, K09.9, K12, K13

Perforated or bleeding ulcer (ULCER) K25.0–K25.2, K25.4–K25.6, K26.0–K26.2, K26.4–K26.6,

K27.0–K27.2, K27.4–K27.6, K28.0–K28.2, K28.4–K28.6, K920, K921,

K922, K20x, K210, K219, K221, K226

K25–K28, K92.0, K92.1, K92.2

Pyelonephritis (PYELO) N10, N11, N12, N13.6, N300, N390, N159, N308, N309 N10–N12, N30, N34, N39.0

Pelvic inflammatory disease (PELVIC) N70, N73, N74 N70–N73, N75–N76

Cellulitis (CELL) L03, L04, L08.0, L08.8, L08.9, L88, L98.0, I891, L010, L011,

L020–L024, L028, L029

A46, L01–L04, L08

Gangrene (GAN) R02

Avoidable Conditions (AC) A15–A16, A18, A17.1–A17.9, I00–I02,

A51–A53, B50–B54, B77

Diseases related with the prenatal health care of

pregnancy and delivery (DPCPD)

O23, AS0, P35.0

institutions in Mexico, regarding coverage of the health system:
IMSS, ISSSTE, and SSA.

Standardization by Age and Sex
Crude rates for avoidable hospitalizations were calculated by age
groups and sex per 100,000; by year, institution, state and cause;
the numerator was the corresponding preventable discharges,
calculated with the sectoral hospital discharges base from the
MoH (22).

As denominator, the population at mid-year for Mexico
and by state was used, estimated by CONAPO (23) for
the years 2010–2017. In the case of rates by institution,
we used the entitled population of the ISSSTE and the
populations not covered by social security reported in the MoH
dynamic cubes (24) and in the IMSS, the enrolled insured

population (Mexican Institute of Social Security, accessed in
2021) (25).

Regarding ACSC as causes of avoidable hospitalizations, we
took as a starting point the classification of Purdy 2009 (5), which
included 19 categories, adding two additional categories that
apply to their context in Mexico based on previous studies (17,
26, 27). These 21 categories of ACSC were grouped into acute,
chronic and preventable by vaccination, using the classification
proposed by Page (7). The categories and ICD 10 codes associated
are shown in Table 1.

Using direct standardization, adjusted rates were calculated,
with 95% confidence interval and standard error, by age
group and sex per 100,000 for avoidable hospitalizations,
by year, institution, state and cause. In order to take into
account the aging process of each of the populations, the
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TABLE 2 | Global hospital discharge in Mexico: Variation 2010–2017.

Year Hospital

discharge (A)

ACSC (B) %ACSC:

(B/A)×100

Crude rate ACSC Age/Sex

adjusted rate

95% CI adjusted rate EQ* CV* SCV*

2010 5,207,628 676,705 12.99 594.8 638.8 637.3 640.4 1.57 0.25 0.95

2011 5,412,755 688,426 12.72 596.7 635.8 634.3 637.3 1.53 0.24 0.85

2012 5,536,785 705,059 12.73 602.9 636.9 635.4 638.4 1.49 0.23 0.51

2013 5,554,088 711,093 12.80 600.3 628.8 627.4 630.3 1.52 0.26 2.40

2014 6,276,131 686,516 10.94 572.4 597.1 595.6 598.5 1.63 0.28 2.63

2015 6,260,079 675,191 10.79 556.4 576 574.6 577.3 1.64 0.28 3.18

2016 5,590,447 665,156 11.90 542.0 556.7 555.4 558.0 1.50 0.23 2.98

2017 5,715,854 612,897 10.72 494.1 503.2 502.0 504.5 1.44 0.21 3.47

Total 45,553,767 5,421,043 11.95

*CV, Coefficient of variation; RV, Ratio of variation; SCV, Systematic component of variance.

population corresponding to the year 2019 was used as the
standard population.

Calculation of adjusted rates was performed in the
statistical package Stata version 16.0 (Stata, Stata Corp,
College Station, TX).

Quantifying the Variation
The variations per year between institutions were calculated
using the extreme quotient (EQ), coefficient of variation (CV)
and systematic component of variance (SCV). EQ was calculated
by the ratio of 95th percentile between 5th percentile, while the
CV is given by the standard deviation between the average rates,
and finally the SCV was calculated according to McPherson (28)
and, variations >3 in the SCV suggested important differences in
clinical practice or in medical criteria:

SCV=





∑

i

(ORi−ERi)2

ERi2
−

∑

i

1

ERi

n− 1



 x 100

Join Point Regression
By cause group (acute, chronic, and vaccine-preventable) for
each institution, age, and sex, adjusted AH rates were calculated.
Trends in adjusted AH rates were analyzed by Joint Point
Regression (29) using the Join Point Regression Program (30)
version 4.8.0.1.

The years where trend changes occurred, the annual
percentage of change (APC), as well as the average annual
percentage of change (AAPC) over the entire period (2010–2017)
were identified.

Join points were identified using a series of permutation tests,
with a significance level of 0.05 using a Monte Carlo method and
a natural log-lineal model (31).

RESULTS

Table 2 shows the crude and age- and sex-standardized rates
of AH for ACSC per year and their variation. The number of
hospitalizations for ACSC decreased from 676,705 to 612,897,
going from almost 13% to 10.7% of hospital admissions. For
the standardized rate, there was a change from 638 to 503 per
100,000 habitants.

There appears to be little change between the different
measures of variation, and there is consistency in terms of the
relative magnitude of variation. But, with respect to SCV, the
change remains constant, and in a second period of 2015 to
2017, high variation by SCV ≥ 3 is observed (according to
McPherson) (27).

Table 3. By clinical conditions, the evolution of the
rates of hospitalizations by ACSC over time was variable.
Hospitalizations for diabetes complications were high and,
similar to other chronic conditions as they decreased from 2010
to 2017. The relative decrease ranged from 15% for heart failure,
38% for complications from diabetes or hypertension, and up to
75% for angina. There were no changes in the rates for vaccine
preventable conditions and increased rates for acute conditions.

The rates of hospitalizations for ACSC adjusted by age
and sex for each state in the country distributed in 5 groups
from lowest to highest magnitude, as shown in Figure 1.
The highest rates of avoidable hospitalizations were reported
in Baja California Sur (960 per 100 thousand) and Mexico
City (840 per 100 thousand), and the lowest rate was in the
north of the country, in Nuevo León, with a rate of 101 per
100 thousand.

The results of the joinpoint analysis by clinical condition
categories for each institution, applied to the AH rates by ACSC
for the years 2010–2017, are reported in Table 4. Figure 2 shows
the trends according to the joinpoint identified in the analysis.
For clinical conditions, in their different groups (all, vaccine-
preventable, chronic and acute), an average annual decrease
(AAPC) was observed for the period 2010–2017.

For all causes combined, for each institution, a downward
trend curve is observed, although significant only for SS. The
rates of standardized AH decreased significantly from 2010 to
2017. The average annual decreases for IMSS and ISSSTE were
−4.47% [95% CI (−5.89, −3.04) and −7.28 (95% CI −9.57,
−4.92], respectively. A joinpoint was detected in 2013 for the
rates of AH in IMSS with annual change (APC) of −6.47% (95%
CI−9.07,−3.79) (Table 4; Figure 2).

Vaccine-preventable conditions showed the most stable rates,
although not significant. The rates of AH in SS increased <1%,
but then remained stable, in contrast with IMSS and ISSSTE,
whose trend curves were in reduction, with average annual
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TABLE 3 | ASCS by cause, age/sex adjusted rate (IC 95%)–Period 2010–2017.

2010 2011 2012 2013 2014 2015 2016 2017

Iron-deficiency anemia 3.7 3.8 4.0 3.8 3.8 4.0 4.3 4.0

(3.6–3.8) (3.7–3.9) (3.9–4.1) (3.7–3.9) (3.7–3.9) (3.8–4.1) (4.2–4.4) (3.9–4.1)

Angina 40.2 40.0 40.0 38.1 37.2 36.6 34.9 31.5

(39.8–40.6) (39.6–40.4) (39.6–40.3) (37.7–38.4) (36.8–37.6) (36.3–37) (34.6–35.2) (31.2–31.8)

Asthma 24.0 22.2 22.6 20.4 22.2 17.6 17.9 13.7

(23.7–24.3) (22–22.5) (22.4–22.9) (20.1–20.6) (22–22.5) (17.4–17.9) (17.7–18.1) (13.5–13.9)

Cellulitis 28.1 30.8 31.0 30.4 32.8 33.2 33.5 31.2

(27.8–28.4) (30.4–31.1) (30.7–31.3) (30–30.7) (32.5–33.2) (32.9–33.5) (33.1–33.8) (30.9–31.6)

Avoidable conditions 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0

(1.1–1.3) (1.1–1.2) (1–1.1) (1–1.1) (1–1.2) (1–1.1) (1–1.1) (0.9–1)

Chronic obstructive pulmonary disease 46.2 40.6 38.4 40.4 37.6 35.8 34.9 30.6

(45.7–46.6) (40.2–41) (38.1–38.8) (40.1–40.8) (37.2–37.9) (35.4–36.1) (34.6–35.3) (30.3–30.9)

Diabetes complications 111.2 108.2 105.2 100.1 101.5 97.9 88.9 80.3

(110.5–111.9) (107.6–108.9) (104.6–105.8) (99.5–100.7) (100.9–102.1) (97.3–98.5) (88.4–89.5) (79.8–80.8)

Dental conditions 6.2 7.0 6.0 6.6 10.7 9.0 5.3 5.7

(6–6.3) (6.9–7.2) (5.9–6.2) (6.5–6.8) (10.5–10.9) (8.8–9.1) (5.2–5.5) (5.5–5.8)

Ear, nose and throat infections 17.7 15.8 14.7 15.4 17.4 15.1 13.2 12.9

(17.5–17.9) (15.6–16) (14.5–15) (15.2–15.7) (17.2–17.6) (14.9–15.3) (13–13.4) (12.7–13.1)

Convulsions and epilepsy 25.3 25.5 25.9 26.1 27.1 26.7 27.3 24.8

(25–25.6) (25.2–25.8) (25.6–26.2) (25.8–26.4) (26.8–27.4) (26.4–26.9) (27.1–27.6) (24.6–25.1)

Gangrene 1.0 1.0 1.0 1.0 1.1 1.0 0.9 0.9

(0.9–1.1) (0.9–1.1) (0.9–1.1) (0.9–1) (1–1.1) (1–1.1) (0.8–0.9) (0.8–0.9)

Dehydration and gastroenteritis 56.5 57.0 60.2 57.4 13.8 12.7 12.4 10.0

(56.1–57) (56.6–57.4) (59.7–60.6) (56.9–57.8) (13.6–14) (12.4–12.9) (12.2–12.6) (9.8–10.2)

Congestive heart failure 34.1 34.3 33.6 32.2 31.2 31.0 31.4 29.6

(33.7–34.4) (33.9–34.7) (33.2–33.9) (31.8–32.5) (30.8–31.5) (30.7–31.3) (31.1–31.7) (29.3–29.9)

Hypertension 37.5 38.7 38.9 36.3 34.6 32.7 31.4 27.1

(37.1–37.9) (38.3–39.1) (38.5–39.3) (35.9–36.6) (34.3–34.9) (32.3–33) (31.1–31.7) (26.8–27.4)

Influenza and pneumonia 74.8 74.3 73.4 78.2 78.9 75.7 78.1 73.0

(74.3–75.3) (73.8–74.8) (72.9–73.9) (77.6–78.7) (78.4–79.4) (75.2–76.2) (77.6–78.6) (72.5–73.4)

Nutritional deficiency 1.4 1.2 1.2 1.3 1.3 1.2 1.2 0.9

(1.3–1.5) (1.2–1.3) (1.2–1.3) (1.2–1.4) (1.2–1.4) (1.2–1.3) (1.1–1.3) (0.9–1)

Other vaccine-preventable diseases 0.9 1.2 1.7 1.4 1.2 1.3 1.0 1.0

(0.9–1) (1.2–1.3) (1.6–1.7) (1.4–1.5) (1.1–1.3) (1.3–1.4) (1–1.1) (1–1.1)

Pelvic inflammatory disease 5.6 5.6 5.4 5.3 5.4 5.1 4.8 4.6

(5.4–5.7) (5.4–5.7) (5.3–5.6) (5.2–5.4) (5.2–5.5) (5–5.2) (4.7–5) (4.5–4.7)

Prenatal health care 45.1 44.3 46.1 46.1 46.3 45.4 42.7 35.1

(44.7–45.5) (43.9–44.7) (45.7–46.5) (45.7–46.5) (46–46.7) (45–45.8) (42.4–43.1) (34.8–35.4)

Pyelonephritis 40.1 43.2 46.4 46.8 51.1 51.8 51.9 47.1

(39.7–40.5) (42.8–43.6) (46–46.8) (46.4–47.2) (50.6–51.5) (51.4–52.2) (51.5–52.3) (46.7–47.4)

Perforated or bleending ulcer 38.5 40.0 40.2 40.8 41.1 41.5 39.7 38.6

(38.2–38.9) (39.6–40.4) (39.8–40.6) (40.4–41.2) (40.7–41.5) (41.1–41.9) (39.4–40.1) (38.2–38.9)

change of −0.8% (95% CI −2.17, 0.58) and −1.22% (−5.09,
2.81), respectively.

Regarding the rates of standardized AH for acute conditions
during the period 2010–2017, the slopes were constant toward
reduction with statistically significant average annual change only
for IMSS and ISSSTE. The only joinpoint detected in 2013 was for

rates of hospitalization for ACSC in IMSS, with an annual change
(APC) of−8.06% (95% CI−10.3,−5.7) (Table 4; Figure 2).

The adjusted rates for chronic conditions were toward
reduction in the study period (2010–2017), with average annual
change of −1.65%, −4.32%, and −8.8% in SS, IMSS, and
ISSSTE, respectively.
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FIGURE 1 | Geographic pattern of the AH rates by ACSC in México.

TABLE 4 | Joinpoint analysis of age-sex standardized AH rates by ACSC categories by institution 2010–2017.

Cause Institution Period Change year APC (95% CI)* AAPC (95% CI)

All causes SS 2010–2017 −1.27 (−2.94, 0.43) −1.27(−2.94, 0.43)

IMSS 2010–2017 −4.47(−5.89, −3.04)

2010–2013 2013 −1.75 (−5.81, 2.49)

2013–2017 −6.47 (−9.07, −3.79)

ISSSTE 2010–2017 −7.28 (−9.57, −4.92) −7.28 (−9.57, −4.92)

Vaccine preventable SS 2010–2017 0.76 (−0.86, 2.4) 0.76 (−0.86, 2.4)

IMSS 2010–2017 −0.8 (−2.17, 0.58) −0.8 (−2.17, 0.58)

ISSSTE 2010–2017 −1.22 (−5.09, 2.81) −1.22 (−5.09, 2.81)

Chronic SS 2010–2017 −1.65 (−3.28, 0.01) −1.65 (−3.28, 0.01)

IMSS 2010–2017 −4.32 (−5.7, −2.93) −4.32 (−5.7, −2.93)

ISSSTE 2010–2017 −8.8 (−11.21, −6.32) −8.8 (−11.21, −6.32)

Acute SS 2010–2017 −1.77 (−4.14, 0.65) −1.77 (−4.14, 0.65)

IMSS 2010–2017 −5.6 (−6.86, −4.33)

2010–2013 2013 −2.22 (−5.84, 1.53)

2013–2017 −8.06 (−10.36, −5.7)

ISSSTE 2010–2017 −6.54 (−9.45, −3.53) −6.54 (−9.45, −3.53)

*Only significant joinpoints (p < 0.05) are retained in the final model for each clinical condition.

DISCUSSION

As has been documented in other studies, the rates of avoidable
hospitalizations for ambulatory-care sensitive condition are
considered an indirect indicator of the quality at the primary
care, as well as an indicator of access to health services (32). The
results of this analysis show how the rates of AH for ACSC, while

decreasing at the country level, have differential variations among
the health institutions. These variations can be explained by the
characteristics of the health care system, which have an impact on
access to health services and the capacity of services to resolve the
demand for care, which are differential.

In the Mexican health system, the primary care level is the
gateway to the health system (33, 34). However, in the last 12
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FIGURE 2 | Join Point Regression Models. AH by ACSC in the public health system in México. Period 2010–2017.

years the MoH has implemented programs to improve access to
primary care, with interventions for certain acute and chronic
conditions (35, 36). Nevertheless, some inequities in access are
still observed, especially in areas where the geographic and
cultural conditions make the use of health services difficult, as
seen in the AH for ACSC by state (37).

Another aspect that must be considered is that Seguro Popular
users do not have an income for the time it takes to go to a first
level consultation, while social security users usually receive an
incapacity and a payment for the day. This means that patients
with acute andmore complicated conditions go to the emergency
department; although, unfortunately, we are unable to identify
emergency admissions at this level. Besides that, the population
may have to acquire or access to treatment in some cases, while in
others, the difficulty may be due to the patient’s needs and their
perspective regarding the cosmovision about which is the most
adequate handling, and family support, which comes closest to
cultural and ideological factors, fundamental in their control, as
in the case of chronic diseases such as DM.

However, the existing variability in the practice of health
care professionals, with deficiencies in the processes of care, has
been documented (38, 39). A hypothetical explanation refers to
differences in the level of training of health professionals and the
type of incentives in their performance. Without leaving aside

what refers to the structure and resources of medical units, which
in many cases are not sufficient or sustainable to face the health
needs of the population.

On the other hand, although the results of the overall rate
of AH for ACSC are low compared to those reported by other
studies (40) according to the ICD 10 codes, in Mexico, there
is variability among institutions and periods, as shown by our
results. The rates of AH in IMSS, identified in previous studies,
remained constant for the period 2001–2009, unlike that found
in 2010–2017, where there was a reduction in AH for ACSC.

However, the most prevalent cause of AH is related with
diabetes mellitus in both studies. It is possible that during the
study period there was a strengthening of health care at the
first level, as with the implementation of programs focused on
improving the quality of care in chronic diseases, specifically in
the population with diabetes mellitus. Another element to be
considered is the operation of the network of services that seeks
coordination actions from the first to second level in order to
improve the quality of care.

When comparing the results with those of Lugo-Palacios (19)
in the specific population of the SS, a great variability is seen
among states, but the overall rate of AH in these results does not
show changes, which could be due to the source of information
and the type of analysis.
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Heterogeneity was observed in the rates of AH among the
subsystems and states. One explanation for this would be given
by the differences in the population with regard to social, cultural
and economic determinants that influence in the use of health
services, in spite of the changes in the process in health care at
the first level, as has been observed in other studies (35, 41).
The differences observed in the AH for ACSC between men
and women (data not shown on tables) may be explained by
different patterns of morbidity and utilization of health services
(42). Women use more first-level services than men, so this
group would have less control of its health and would need more
specialized services for complications at the second and third
level of care (43). Men are more reluctant to seek health services,
which affects the timeliness of care and increases the likelihood of
a hospitalization that could have been avoided. There is no doubt
that there is an impact on AH for ACSC of acute conditions by
the jump observed in the year 2013 toward reduction in the rates;
however, this is significant for the IMSS population.

One of the limitations of this study is that the information
was obtained from three sources of information, SAEH, IMSS
and ISSSTE, so there is a limitation in relation to the validity
of the main and secondary diagnosis at the time of hospital
discharge. Another limitation was the lack of other variables or
relevant information that could explain the variations observed
in the different states and among the public health institutions
analyzed. It is considered important to identify other sources
of information that would allow us to know the individual
characteristics of the population that uses hospitalization
services, as well as their trajectory through the health system, in
addition to identifying the availability of first-level physicians, not
only in public institutions, but also to review the participation
of private institutions at the regional level. The limitation
of using a code list to quantify the frequency and trend of
AH for ACSC is that there is no strategy to identify those
admissions that were transferred from another medical unit or
hospital. In addition, it is important to consider the infrastructure
of the hospital units, such as the number of beds, the
number of professionals and the characteristics of the provision
of services.

However, the available database used for the HA analysis does
not have the information regarding the number of professionals,
number of beds, to establish any associations.

The system of patients’ transfers is not standardized and
it is difficult to take it into account from a secondary source
of information.

One of the challenges is to generate an integrated information
system that will allow the registration of variables related to
the infrastructure of the facilities, as well as human resources,
and variables related to the process of care, communication and
coordination with the network of services from the hospital to
the primary care unit.

AH for ACSC in the Context of COVID-19
The current activity of primary care health services has changed,
as has hospital care. To ensure the response capacity of the health
system, it has been necessary to expand the number of hospitals
and ICU beds, but it has also been necessary to reorganize the

path that patients must follow from the point of entry into the
health system, at the different levels of care, especially in the most
remote populations with little access to health services (44, 45).
Many of the individuals who presented COVID-19 have chronic
diseases whose control must be resolved at the first-level care.
However, from the start of the pandemic, the organization of
health services has restricted access to this group of patients due
to their vulnerability and risk of contracting the SARS-COV2
virus, which can alter the clinical course of their health status.
The results on the behavior of the COVID-19 disease show
how the probability of presenting severe symptoms that require
hospital management and ICU bed is greater in the population
that presents diabetes mellitus, hypertension, obesity, and other
chronic diseases (46). We consider it necessary to have pre-
pandemic information, since during the year 2020 the quality of
care could be affected by changes in surveillance and ambulatory
control of people with chronic and other preventable diseases,
which will possibly impact hospitalization and mortality rates.

CONCLUSION

AH for ACSC can be used as proxy indicator of access to
primary care, but it can also be a measure used to observe
the availability of hospital services. It is observed that there are
variations by institution. The variation observed in the CV and
SCV among subsystems and states may be caused by inequities in
the provision of services. It is necessary to analyze in more detail
the structural factors of the services and the effect of COVID-19
on the burden of AH for ACSC in the Mexican health system.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Research and Ethics Committee of the National
Institute of Public Health in Mexico. Written informed consent
for participation was not required for this study in accordance
with the national legislation and the institutional requirements.

AUTHOR CONTRIBUTIONS

OP and PS were responsible for the project. LT-A was responsible
for writing and editing the paper. SF-H and AN were responsible
for the analysis. All authors contributed to the article and
approved the submitted version.

FUNDING

Funding for this study was provided by the National Council
of Science and Technology (CONACYT, FOINS 248938) to
the Project Rates estimation and costs of the Avoidable
Hospitalizations in México.

Frontiers in Public Health | www.frontiersin.org 8 January 2022 | Volume 9 | Article 765318

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Poblano Verástegui et al. Avoidable Hospitalizations by ACSC in México

REFERENCES

1. Agency for Healthcare. Research and Quality: AHRQ Quality Indicators Guide

to Prevention Quality Indicators: Hospital Admission for Ambulatory Care

Sensitive Conditions. Available online at: https://www.ahrq.gov/downloads/
pub/ahrqqi/pqiguide.pdf (accessed February 1, 2021).

2. Billings J, Anderson GM, Newman LS. Recent findings on preventable
hospitalizations. Health Aff. (1996) 15:239–49. doi: 10.1377/hlthaff.15.3.239

3. Weissman JS, Gatsonis C, Epstein AM. Rates of avoidable hospitalization by
insurance status in Massachusetts and Maryland. J Am Med Assoc. (1992)
268:2388–94. doi: 10.1001/jama.1992.03490170060026

4. Gusmano MK, Rodwin VG, Weisz. A new way to compare health systems:
avoidable hospital conditions in Manhattan and Paris. Health Aff. (2006)
25:510–20. doi: 10.1377/hlthaff.25.2.510

5. Purdy S, Griffin T, Salisbury C, Sharp D. Ambulatory care sensitive
conditions: terminology and disease coding need to be more specific
to aid policy makers and clinicians. Public Health. (2009) 123:169–73.
doi: 10.1016/j.puhe.2008.11.001

6. Manderbacka Kristiina, Arffman Martti, Satokangas Markku, Keskimäki
Ilmo. Regional variation of avoidable hospitalisations in a universal health
care system: a register-based cohort study from Finland 1996–2013. BMJ

Open. (2019) 9:e029592. doi: 10.1136/bmjopen-2019-029592
7. Page A, Ambrose S, Glover J, Hetzel D. Atlas of Avoidable Hospitalisations

in Australia: Ambulatory Care-Sensitive Conditions. Adelaide, SA: PHIDU,
University of Adelaide (2007).

8. Laditka JN, Laditka SB. Race, ethnicity and hospitalization for six chronic
ambulatory care sensitive conditions in the USA. Ethn Health. (2006) 11:247–
63. doi: 10.1080/13557850600565640

9. Starfield B. Primary care and Health: a cross-national comparison. JAMA.
(1991) 266:2268–71. doi: 10.1001/jama.1991.03470160100040

10. Caminal J, Starfield B, S_anchez E, Casanova C, Morales M, The role of
primary care in preventing ambulatory care sensitive conditions. Eur. J. Public
Health. (2004) 14:246–51. doi: 10.1093/eurpub/14.3.246

11. Starfield B, Shi L, Macinko J. Contribution of primary care
to health systems and health. Milbank Q. (2005) 88:457–502.
doi: 10.1111/j.1468-0009.2005.00409.x

12. Bindman AB, Grumbach K, Osmond D, Komaromv M, Vranizan K, Lurie
N, et al. Preventable hospitalization and access to health care. JAMA.(1995)
274:305–11. doi: 10.1016/1062-1458(96)81082-8

13. Wallar Lauren E, De Prophetis E, Resella Laura C. Socioeconomic inequalities
in hospitalizations for chronic ambulatory care sensitive conditions: a
systematic review of peer-reviewed literature, 1990–2018. Int J Equity Health.
(2020) 19:60. doi: 10.1186/s12939-020-01160-0

14. CONEVAL. http://www.coneval.org.mx/Evaluacion/Documents/
EVALUACIONES/FMyE_2015_2016/SALUD/U005_FMyE.pdf Comisión

Nacional de Protección Social en Salud. Available online at: https://www.gob.
mx/salud/seguropopular#6157 (accessed July 13, 2017).

15. Gómez Dantés O, Sesma S, Becerril VM, Knaul FM, Arreola H,
Frenk J. Sistema de Salud en México. Salud Publica Mex. (2011)
53(suppl. 2):S220–32.

16. González Block MA, Reyes Morales H, Cahuana Hurtado L, Balandrán
A, Méndez E, Allin S. Mexico: Health System Review. Health Systems in

Transition. Geneva: World Health Organization (2020), p. i−222.
17. Gonzalez Block MA, Aldape V, Lucero CH, Díaz Portillo SP, Gutiérrez

Calderón E. El subsistema privado de atención en México. Diagnóstico y

retos. (2018). Available online at: https://www.researchgate.net/publication/
325451138 (acessed August 2021).

18. Rodríguez Abrego G, Zurita Garza Beatriz R, Ramírez Sánchez T, Herrera
Rojas JJ. Serie sobre Hospitalizaciones Evitables y Fortalecimiento de la

Atención Primaria en Salud. El caso de México. Washington, DC: Banco
Interamericano de Desarrollo (2012). Available online at: http://iadb.org
(acessed November 2021).

19. Lugo-Palacios DG, Cairns J. Using ambulatory care sensitive hospitalisations
to analize the effectiveness of primary care services in Mexico. Soc Sci Med.

(2015) 144:59–68. doi: 10.1016/j.socscimed.2015.09.010
20. Lugo-Palacios DG, Cairns J, Masetto C. Measuring the burden of preventable

diabetic hospitalizations in the Mexican Institute of Social Security (IMSS).
BMC Health Serv Res. (2016) 16:333. doi: 10.1186/s12913-016-1593-1

21. Rodríguez SM, Fernández Cantón S, Rizo AJ, Hospitalizaciones evitables por
diabetes como condición sensible a la atención ambulatoria en las principales

instituciones de salud en México. Boletín del centro colaborador de calidad y

seguridad en el paciente.Westborough, MA: CONAMED-OPS (2017).
22. Secretaria de salud. Egresos hospitalarios sectoriales 2010-2017 [en línea].

[Consultation: 01-03-2021]. Available online at: http://www.dgis.salud.gob.
mx/contenidos/basesdedatos/da_egresoshosp_gobmx.html (acessed March
2021).

23. Consejo Nacional de Población. Proyecciones de la población de México y de
las entidades federativas, 2016-2050 y Conciliación Demográfica de México,
1950-2015 [en línea]. [Consultation: 01-03-2021]. Available online at: https://
www.gob.mx/conapo/acciones-y-programas/conciliacion-demografica-de-
mexico-1950-2015-y-proyecciones-de-la-poblacion-de-mexico-y-de-las-
entidades-federativas-2016-2050 (acessed March 2021).

24. Secretaria de salud. Cubos dinámicos población, proyecciones de población por

condición de derechohabiencia. Available online at: http://www.dgis.salud.gob.
mx/contenidos/basesdedatos/BD_Cubos_gobmx.html (acessed March 2021).

25. Instituto Mexicano del Seguro Social. Población derechohabiente adscrita

(PDA) [en línea]. Available online at: http://datos.imss.gob.mx/group/poblaci
%C3%B3n-derechohabiente-adscrita-pda (March 01, 2021).

26. Agudelo M, Gutiérrez LM, Murillo JC, Giraldo L. Hospitalizaciones y muertes

evitables por condiciones sensibles a atención primaria en salud. México,

2005-2014. México: La situación demográfica en México (2016).
27. Valdés-Hernández J, Reyes-Pablo AE, Canún-Serrano S, Navarrete-

Hernández E. Estudio de variabilidad geográfica de las hospitalizaciones
potencialmente evitables en México durante tres quinquenios. Gac Med Mex.

(2018) 154:448–61. doi: 10.24875/GMM.17003613
28. McPherson K, Wenberg JE, Hovind OB Clifford P. Small-area variations

in the use of common surgical procedures: an international comparison
of New England, England and Norway. N Engl J Med. (1982) 307:1310–4.
doi: 10.1056/NEJM198211183072104

29. Dragomirescu I, Llorca J, Gómez-Acebo I, Dierssen-Sotos T. A join point
regression analysis of trends in mortality due to osteoporosis in Spain. Sci Rep.
(2019) 9:4264. doi: 10.1038/s41598-019-40806-0

30. Joinpoint Regression Program. Version 4.8.0.1–April 2020. Statistical
Methodology and Applications Branch, Surveillance Research Program,
Bethesda, MD: National Cancer Institute (2020).

31. Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation tests for joinpoint
regression with applications to cancer rates. Stat Med. (2000) 19:335–51.
doi: 10.1002/sim.811

32. Sanderson C, Dixon J. Conditions for which onset or hospital admissions is
potentially preventable by timely and effective ambulatory care. J Health Serv

Res Policy. (2000) 5:222–30. doi: 10.1177/135581960000500407
33. Ruiz HB, Reyes MH, Estrada OC, Sánchez LLF, Pedrote NB, Vargas ALD, et

al. La medicina familiar en el Instituto Mexicano del Seguro Social. In García
C, Muñoz O, Durán L, Vázquez F, editors. La medicina familiar en los albores

del siglo XXI Cap 2. México: Instituto Mexicano del Seguro Social. (2006). p.
48–51.

34. Rodríguez Domínguez J, Fernández Ortega MÁ, Mazón JJ, Olvera F. La
medicina familiar en México, 1954-2006. Antecedentes, situación actual y
perspectivas. Aten Primaria. (2006) 38:519–22. doi: 10.1157/13095059

35. Knaul FM, González-Pier E, Gómez-Dantés O, García-Junco D, Arreola-
Ornelas H, Barraza-Lloréns M, et al. Hacia la cobertura universal en salud:
protección social para todos en México. Salud Pública Mex. (2013) 55:207–35.
doi: 10.1590/S0036-36342013000200013

36. Saha S, Solotaroff R, Oster A, Bindman AB. Are preventable hospitalizations
sensitive to changes in access to primary care? the case of the Oregon health
plan.Med Care. (2007) 45:712–19. doi: 10.1097/MLR.0b013e318053717c

37. Barraza Llorénz M, Panopoulou G, Díaz BY. Desigualdades e inequidades
en la salud y en la utilización de la atención sanitaria relacionadas con los
ingresos enMéxico, 2000–2006∗. Rev Panam Salud Pública. (2013) 33:122–30.
doi: 10.1590/s1020-49892013000200007

38. Araujo WRM, Queiroz RCS, Rocha TAH, da Silva NC, Thumé E,
Tomasi E. et al. Structure and work process in primary care and
hospitalizations for sensitive conditions. Rev Saúde Pública. (2017) 51:75.
doi: 10.11606/s1518-8787.2017051007033

39. Vicente del SM, Menéndez-Asenjo AA, Camacho Hernández AM, Lora
Pablos D, Enríquez de SLR, Magán Tapia P. Análisis de la influencia del

Frontiers in Public Health | www.frontiersin.org 9 January 2022 | Volume 9 | Article 765318

https://www.ahrq.gov/downloads/pub/ahrqqi/pqiguide.pdf
https://www.ahrq.gov/downloads/pub/ahrqqi/pqiguide.pdf
https://doi.org/10.1377/hlthaff.15.3.239
https://doi.org/10.1001/jama.1992.03490170060026
https://doi.org/10.1377/hlthaff.25.2.510
https://doi.org/10.1016/j.puhe.2008.11.001
https://doi.org/10.1136/bmjopen-2019-029592
https://doi.org/10.1080/13557850600565640
https://doi.org/10.1001/jama.1991.03470160100040
https://doi.org/10.1093/eurpub/14.3.246
https://doi.org/10.1111/j.1468-0009.2005.00409.x
https://doi.org/10.1016/1062-1458(96)81082-8
https://doi.org/10.1186/s12939-020-01160-0
http://www.coneval.org.mx/Evaluacion/Documents/EVALUACIONES/FMyE_2015_2016/SALUD/U005_FMyE.pdf
http://www.coneval.org.mx/Evaluacion/Documents/EVALUACIONES/FMyE_2015_2016/SALUD/U005_FMyE.pdf
https://www.gob.mx/salud/seguropopular#6157
https://www.gob.mx/salud/seguropopular#6157
https://www.researchgate.net/publication/325451138
https://www.researchgate.net/publication/325451138
http://iadb.org
https://doi.org/10.1016/j.socscimed.2015.09.010
https://doi.org/10.1186/s12913-016-1593-1
http://www.dgis.salud.gob.mx/contenidos/basesdedatos/da_egresoshosp_gobmx.html
http://www.dgis.salud.gob.mx/contenidos/basesdedatos/da_egresoshosp_gobmx.html
https://www.gob.mx/conapo/acciones-y-programas/conciliacion-demografica-de-mexico-1950-2015-y-proyecciones-de-la-poblacion-de-mexico-y-de-las-entidades-federativas-2016-2050
https://www.gob.mx/conapo/acciones-y-programas/conciliacion-demografica-de-mexico-1950-2015-y-proyecciones-de-la-poblacion-de-mexico-y-de-las-entidades-federativas-2016-2050
https://www.gob.mx/conapo/acciones-y-programas/conciliacion-demografica-de-mexico-1950-2015-y-proyecciones-de-la-poblacion-de-mexico-y-de-las-entidades-federativas-2016-2050
https://www.gob.mx/conapo/acciones-y-programas/conciliacion-demografica-de-mexico-1950-2015-y-proyecciones-de-la-poblacion-de-mexico-y-de-las-entidades-federativas-2016-2050
http://www.dgis.salud.gob.mx/contenidos/basesdedatos/BD_Cubos_gobmx.html
http://www.dgis.salud.gob.mx/contenidos/basesdedatos/BD_Cubos_gobmx.html
http://datos.imss.gob.mx/group/poblaci%C3%B3n-derechohabiente-adscrita-pda
http://datos.imss.gob.mx/group/poblaci%C3%B3n-derechohabiente-adscrita-pda
https://doi.org/10.24875/GMM.17003613
https://doi.org/10.1056/NEJM198211183072104
https://doi.org/10.1038/s41598-019-40806-0
https://doi.org/10.1002/sim.811
https://doi.org/10.1177/135581960000500407
https://doi.org/10.1157/13095059
https://doi.org/10.1590/S0036-36342013000200013
https://doi.org/10.1097/MLR.0b013e318053717c
https://doi.org/10.1590/s1020-49892013000200007
https://doi.org/10.11606/s1518-8787.2017051007033
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Poblano Verástegui et al. Avoidable Hospitalizations by ACSC in México

proceso asistencial de la atención primaria de salud sobre la ocurrencia de

hospitalizaciones evitables por insuficiencia cardíaca. Amsterdam: Elsevier.
40. Rizza P, Bianco A, Pavia M, Angelillo IF. Preventable hospitalization and

access to primary health care in an area of Southern Italy. BMC Health Serv

Res. (2007) 7:134. doi: 10.1186/1472-6963-7-134
41. Macinko J, de Oliveira VB, Turci MA, Guanais FC, Bonolo PF, Lima-Costa

MF. The influence of primary care and hospital supply on ambulatory care
sensitive hospitalizations among adults in Brazil. Am J Public Health. (2011)
101:1963–70. doi: 10.2105/AJPH.2010.198887

42. Rohlfs I, Borrell C, Fonseca M. Género, desigualdades y salud
pública: conocimientos y desconocimientos. Gac Sanit. (2000)
14:60–71.

43. Osika Friberg I, Krantz G, Määttä S, Järbrink K. Sex differences in health care
consumption in Sweden: a register-based cross-sectional study. Scand J Public
Health. (2016) 44:264–73. doi: 10.1177/1403494815618843

44. Daumnas RP, Silva AG, Tasca R, Leite de CI, Brasil P, Greco DB, et al. Sousa
CW. The role of primary care in the Brazilian healthcare system: limits and
possibilities for fighting COVID-19. Cad Saúde Pública. (2020) 36:e00104120.
doi: 10.1590/0102-311x00104120

45. Organización Panamericana de la Salud. Recomendaciones para la

reorganización y ampliación progresiva de los servicios de salud para la

respuesta a la pandemia de COVID-19. (2020). Available online at: https://
www.paho.org/en/documents/recomendaciones-para-reorganizacion-
ampliacion-progresiva-servicios-salud-para-respuesta (accessed February
18, 2021).

46. Denova-Gutiérrez E, Lopez-Gatell H, Alomia-Zegarra JL, López-Ridaura
R, Zaragoza-Jimenez CA, Dyer-Leal DD, et al. The Association of
Obesity, Type 2 Diabetes, and Hypertension with Severe Coronavirus
Disease 2019 on Admission Among Mexican Patients. Obesity. 28:1826–32.
doi: 10.1002/oby.22946

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Poblano Verástegui, Torres-Arreola, Flores-Hernández, Nevarez

Sida and Saturno Hernández. This is an open-access article distributed under the

terms of the Creative Commons Attribution License (CC BY). The use, distribution

or reproduction in other forums is permitted, provided the original author(s)

and the copyright owner(s) are credited and that the original publication in

this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Public Health | www.frontiersin.org 10 January 2022 | Volume 9 | Article 765318

https://doi.org/10.1186/1472-6963-7-134
https://doi.org/10.2105/AJPH.2010.198887
https://doi.org/10.1177/1403494815618843
https://doi.org/10.1590/0102-311x00104120
https://www.paho.org/en/documents/recomendaciones-para-reorganizacion-ampliacion-progresiva-servicios-salud-para-respuesta
https://www.paho.org/en/documents/recomendaciones-para-reorganizacion-ampliacion-progresiva-servicios-salud-para-respuesta
https://www.paho.org/en/documents/recomendaciones-para-reorganizacion-ampliacion-progresiva-servicios-salud-para-respuesta
https://doi.org/10.1002/oby.22946
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Avoidable Hospitalization Trends From Ambulatory Care-Sensitive Conditions in the Public Health System in México
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