Open access

BM)J Open

To cite: Roa L, Moeller E,
Fowler Z, et al. Assessment of
surgical capacity in Chiapas,
Mexico: a cross-sectional

study of the public and

private sector. BMJ Open
2021;11:¢044160. doi:10.1136/
bmjopen-2020-044160

» Prepublication history and
supplemental material for this
paper is available online. To
view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2020-
044160).

LR and EM are joint first authors.

TU-L and VM are joint senior
authors.

Received 25 August 2020
Accepted 08 June 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Ellie Moeller;
ellie.moeller@med.miami.edu

Original research

Assessment of surgical capacity in
Chiapas, Mexico: a cross-sectional study
of the public and private sector

Lina Roa @ ,'2 Ellie Moeller

,'® Zachary Fowler," Fernando Carrillo,*

Sebastian Mohar,** Wendy Williams,® John G Meara,’” Robert Riviello,'®

Tarsicio Uribe-Leitz,® Valeria Macias*

ABSTRACT

Introduction Surgical, anaesthesia and obstetric (SAQ)
care are essential, life-saving components of universal
healthcare. In Chiapas, Mexico’s southernmost state,

the capacity of SAO care is unknown. This study aims

to assess the surgical capacity in Chiapas, Mexico, as it
relates to access, infrastructure, service delivery, surgical
volume, quality, workforce and financial risk protection.
Methods A cross-sectional study of Ministry of Health
public hospitals and private hospitals in Chiapas was
performed. The translated Surgical Assessment Tool (SAT)
was implemented in sampled hospitals. Surgical volume
was collected retrospectively from hospital logbooks.
Fisher’s exact test and Mann-Whitney U test were used
to compare public and private hospitals. Catastrophic
expenditure from surgical care was calculated.

Results Data were collected from 17 public hospitals
and 20 private hospitals in Chiapas. Private hospitals
were smaller than public hospitals and public hospitals
performed more surgeries per operating room. Not all
hospitals reported consistent electricity, running water

or oxygen, but private hospitals were more likely to have
these basic infrastructure components compared with
public hospitals (84% vs 95%; 60% vs 100%; 94.1%

vs 100%, respectively). Bellwether surgical procedures
performed in private hospitals cost significantly more, and
posed a higher risk of catastrophic expenditure, than those
performed in public hospitals.

Conclusion Capacity limitations are greater in public
hospitals compared with private hospitals. However, the
cost of care in the private sector is significantly higher
than the public sector and may result in catastrophic
expenditures. Targeted interventions to improve the
infrastructure, workforce availability and data collection
are needed.

INTRODUCTION
Surgical, anaesthesia and obstetric (SAO)

care are essential, life-saving components of

universal healthcare. In spite of this, SAO care
often does not meet the burden of disease,
especially in resource-limited regions." It is
estimated that 143 million additional surgical
procedures are needed annually to address
the surgical burden of disease, and the
majority of these procedures are needed in

Strengths and limitations of this study

» This is one of the first studies to comprehensive-
ly measure the surgical capacity in a Central
American region within the framework of the Lancet
Commission on Global Surgery indicators and in
accordance with capacity assessments of surgical
care in other countries.

» Our measurement of surgical capacity in the state
enables specific strengths and challenges to be
identified to support informed policy decisions to
improve care for the state’s population.

» Public hospitals are government-funded and are
required to report health metrics to the Mexican
Ministry of Health, while private hospitals do not
have the same requirements and therefore these
health metrics are often not well understood. This
study analysed health metrics in both public and
private hospitals.

» Public hospitals could not be randomly sampled due
to travel and safety concerns. Instead they were
sampled by stratified convenience sampling to in-
clude a basic and general hospital, when existent,
from each of the 10 health districts.

» Collecting data with the Surgical Assessment Tool
may result in potential biases, including ascertain-
ment, recall, observer and interviewer bias.

low-income and middle-income countries.”
Even within countries, accessibility and
quality of SAO care can vary dramatically,
often stemming from health system factors
including inequity, poverty and structural
violence.”™

Mexico is an upper-middle-income country
with dramatic income inequality, having
extremes of both wealth and poverty.7_9 The
state of Chiapas, situated on Mexico’s south-
ernmost border, is on one extreme, with
more than 75% of the state’s population
living below the nation’s rural and urban
poverty lines (figure 1).' Health service
delivery can be limited in Chiapas, especially
in geographically isolated areas where more
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Figure 1 The state of Chiapas, Mexico, shown in red.

than three-quarters of the population resides."'™ In
Chiapas and throughout Mexico, SAO care is provided
by both public and private hospitals."* !> Public hospitals
are government-funded and are required to report health
metrics to the Mexican Ministry of Health, while private
hospitals do not have the same requirements.'® Although
some data are collected on SAO care in public hospitals,
the overall private surgical capacity of the state of Chiapas
is unknown.

There are several systemic and structural components
of SAO capacity that play a role in ensuring care that is
comprehensive, safe, timely and affordable. To quan-
tify this, the Lancet Commission on Global Surgery
(LCoGS) recommended all countries collect indicators
that contribute to SAO capacity (table 1).* This study
aimed to measure the surgical capacity in Chiapas within
the framework of the LCoGS indicators measurable in
Chiapas and in accordance with capacity assessments of
surgical care in other countries.”® Little is known about
the access, infrastructure, surgical volume, perioperative
mortality rate, workforce and financial risk protection as
it relates to surgical care in Chiapas. By measuring these
domains of SAO care, specific strengths and challenges
can be identified to support informed policy decisions to
improve care for the state’s population. The purpose of
this study is to measure and analyse the surgical capacity
of public and private hospitals in Chiapas, Mexico. This
manuscript is the quantitative component of a mixed-
methods study, with the qualitative piece published at a
later date.

METHODS

Setting

Mexico provides health insurance through a national
social security system. Formal workers and their fami-
lies receive health insurance through multiple national
social security institutions such as the Mexican Social
Security Institute (IMSS) for industry workers, ISSSTE
for federal government employees, SEDENA for armed
forces, SEMAR for the navy and PEMEX for oil industry
employees.17 " In Chiapas, the insurance scheme

ISSTECH provides insurance for state government
employees."” Each insurance scheme corresponds to
designated hospitals specific to the patients covered by
that insurance type.

For citizens outside the formal workforce, the public
insurance scheme Seguro Popular provided insurance
coverage for millions of low-income Mexicans until it was
replaced by INSABI (Instituto de Salud para el Bienestar)
in January 2020.*" *' Hospitals providing care through
Seguro Popular were public hospitals provided and oper-
ated by the Ministry of Health. In the state of Chiapas,
Mexico, more than 69% of the state’s 5.3 million residents
were enrolled in the government-funded Seguro Popular
while less than 1% had private insurance.” ** Despite
a scheme for universal health coverage through public
insurance, the health system remains fragmented with
care delivered through several parallel insurance and
hospital systems.

The Ministry of Health stratifies public hospitals by
care level (community, general and federal) and by
10 health districts in the state of Chiapas. In regard to
surgical care, community hospitals are defined as those
providing general surgery. General hospitals are defined
as providing general surgery, as well as gynaecological
and orthopaedic surgery.”’ Federal hospitals are defined
as providing all surgical specialties available at lower level
hospitals in addition to surgical subspecialties.”” Private
hospitals do not have defined levels of care or services
provided.

Study design

We conducted a stratified cross-sectional study of surgical
capacity using a mixed-methods approach in the state
of Chiapas, Mexico, from September to December 2019
in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology guidelines.**
Here we present the quantitative results. The qualitative
manuscript will be presented elsewhere.

Subjects

Inclusion criteria were all Ministry of Health public hospi-
tals and private hospitals in Chiapas that perform at least
one of the three bellwether procedures (laparotomy,
management of open fracture and caesarean section),
which are a proxy for a hospital’s ability to provide essen-
tial surgical care.”” ** Since community hospitals are
designated to provide general surgery, and therefore
a laparotomy, our inclusion criteria was to perform at
least one bellwether procedure. We did not anticipate
all hospitals to perform all three bellwether procedures
based on their government designation. Performance of
the bellwether procedures in public hospitals was deter-
mined using the national open-access database, Cubos
Dinamicos, which contains aggregate healthcare data
from public hospitals.'® At the time of sampling, patients
receiving care from public hospitals included those with
the public insurance scheme Seguro Popular. Since there is
no database for private hospitals, all private hospitals in
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the state were contacted in person or by phone and asked
if they perform at least one of the three bellwether proce-
dures, to keep the consistency with the inclusion criteria
for the public sector.

Public hospitals were sampled by stratified convenience
sampling to include a basic and general hospital, when
existent, from each of the 10 health districts. Due to
safety concerns regarding travel in certain areas of the
state, the hospitals within these strata were not chosen at
random. One federal hospital in the state capital, Tuxtla
Gutiérrez, was sampled. In districts in which the women’s
hospital was separated from the general hospital, the
women’s hospital was visited as well to capture obstetric
and gynaecological care and was classified as a general
hospital. All private hospitals in Chiapas were contacted
in person or by phone, informed of the study and invited
to participate.

Tool

The Surgical Assessment Tool (SAT) was adapted and
implemented through in-person data collection in the
sample hospitals in Chiapas.”’” The SAT is a validated
tool developed through collaboration between the WHO
and the Program in Global Surgery and Social Change
at Harvard Medical School. Translation of the SAT was
conducted by a bilingual researcher, checked for accuracy
by two clinicians (SM and VM) and researchers (LR and
TU-L), and piloted in one hospital. After the pilot, minor
modifications to the language but not to the content were
made.

The SAT measures outcomes in the seven SAO capacity
domains (online supplemental appendix A). Surgical
volume data were collected from hospital logbooks. The
remaining domains were completed in collaboration with
hospital administrators, surgeons, obstetricians, anaesthe-
siologists, surgical nurses, accountants and social workers.
The SAT was administered in Spanish and in-person at
each hospital by three researchers (FC, ZF and EM). All
SATs completed by sampled hospitals were included in
the analysis.

Definitions

Surgical capacity categories were aligned with previously
used frameworks for surgical capacity’ and with the the
LCoGS indicator definitions (LCoGS Indicators #4 and
#6), or by a proxy measurement for the LCoGS indicators
(LCoGS Indicators #1, #2 and #3; table 1).

Access to care was defined as the proportion of patients
able to arrive at the surgically capable facility in 2hours or
less (proxy measurement for LCoGS Indicator#1; table 1).**
Infrastructure included hospital capacity (number of
hospital beds, operating rooms (ORs), postoperative
recovery beds and ventilators), basic utilities (electricity,
running water, internet, oxygen), airway management, OR
equipmentand consumable resources. Airway management
equipment refers to resources that may be needed to safely
secure or monitor an airway, and includes oropharyngeal
airways, endotracheal tubes, laryngoscopes and bag valve

masks for both adult and paediatric patients. OR equip-
ment refers to a suction device, a light source, an equip-
ment steriliser (autoclave or disinfectant), electrocautery,
forceps, scissors and needle drivers. Consumable resources
include both consumable equipment and blood products.
Consumable equipment refers to essential surgical items
including sterile gloves, examination gloves, chest tubes,
urinary catheters, nasogastric tubes and sutures. All infra-
structure items that were included were functional at the
time of assessment. Service delivery included surgical
volume and perioperative mortality rate (POMR). Surgical
volume was measured using SAO logbook recordings of
procedures that occurred in the 30-day sample period
(proxy measurement for LCoGS Indicator #3). POMR was
calculated by the number of deaths divided by the total
operative procedures performed in the 30-day sample
period (LCoGS Indicator #4). Workforce was defined as
the SAO providers working in a surgically capable facility
(proxy measurement for LCoGS Indicator #2). Financial
risk protection included risk of catastrophic expenditure,
which was defined as direct medical and non-medical out-
of-pocket expenditure greater than 10% of annual income
(LCoGS Indicator #6).

Statistical analysis

Public hospitals were stratified by the care level (commu-
nity, general, federal) designated by the Ministry of
Health. Private hospitals were stratified by the number of
OR, a proxy for surgical care level. Private hospitals were
therefore categorised as having one OR, two ORs or three
ORs.

Descriptive statistics were performed. Fisher’s exact
tests were used for categorical variables comparing public
and private hospitals in Chiapas. Mann-Whitney U test
was used for continuous variables comparing public and
private hospitals. Facilities were removed from partic-
ular analyses when variables of interest were missing
but remained in the data set for analysis of all other
available data. Catastrophic expenditure was defined as
direct medical and non-medical out-of-pocket expendi-
ture greater than 10% of annual income.”® Out-of-pocket
expenditure, mean income per capita and Gini coeffi-
cient were obtained from the SAT and Instituto Nacional
de Estadistica y Geografia and were used to generate a
stochastic model based on a 7y distribution of income for
Chiapas.29 Mean percentage experiencing catastrophic
expenditure was estimated, based on cohorts of 1 million
individuals that were constructed for 500 parameter
draws and reported with 95% uncertainty intervals (UI).
Prices were converted to US dollars and adjusted by
purchasing power parity for private consumption (World
Bank 2018).*® Data management was done in Microsoft
Excel V.16.30. Statistical analysis was performed using
SAS V.9.4.

RESULTS
We identified a total of 90 hospitals capable of providing
at least one bellwether surgical procedure in the state
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Figure 2 Hospitals reporting proportion of patients that can
reach care within 2-hour access.

of Chiapas, 32 public (2 federal, 15 general, 15 basic
community) and 58 private hospitals. Data were collected
in-person during a hospital visit from 37 hospitals in
Chiapas, of which 17 were public (1 federal, 9 general,
7 basic community) and 20 were private. The 20 private
hospitals were those which consented to participating in
the study. This sample represented 53.1% of public hospi-
tals and 34.5% of private hospitals in the state.

Access

Four facilities (10.8%), two public (11.8%) and two
private (10%), reported that patients were always able to
arrive at their facility in less than 2hours (figure 2). Most
public hospitals (n=8, 47.1%) and private hospitals (n=9,
45%) reported half to three-quarters of patients were able
to arrive at the facility within 2 hours.

Of the 37 hospitals surveyed, 13 hospitals (35%)
performed the three bellwether procedures (caesarean
section, laparotomy and open fracture repair). Three
public hospitals (17.6%) and 10 private hospitals (50%)
reported the ability to perform all bellwether procedures
(p=0.08).

Infrastructure

Overall, private hospitals were smaller than public hospi-
tals, with fewer hospital beds, postoperative recovery beds
and ventilators per OR (table 2). Across all sampled hospi-
tals, the median bed capacity was 12 beds (IQR 23). The
median bed capacity in all public hospitals was greater
than in all private hospitals (30 (IQR 40) vs 7.5 (IQR

e
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R
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Figure 3 Percentage of hospitals that always had available
basic infrastructure in Chiapas, Mexico. *Denotes statistical
significance of p<0.05.

9.5)). Additionally, public facilities had a higher median
of ORs compared with private facilities (2 (IQR 2) vs 1.5
(IQR 1)). Six public hospitals (35.3%)—five general and
the one federal hospital—and six private hospitals (30%)
had an intensive care unit (ICU). The median number of
ventilators in hospitals with an ICU was 7.25 (IQR 9.25) in
public hospitals and 2 (IQR 1) in private hospitals.

Not all public or private hospitals always had functional
electricity, running water, internet and oxygen (figure 3).
Electricity was always functional in 82.4% (n=14) of
public hospitals and in 95% (n=19) of private hospitals
(p=0.32). Running water was always available in signifi-
cantly more private hospitals than public hospitals (100%
private vs 60% public, p=0.014). Internet was always avail-
able in less than half of public facilities (35.3%, n=6) and
was always available in more private facilities (80%, n=16)
(p=0.008). Of the five public hospitals where internet was
never available (29.4%), three were basic hospitals and
two were general hospitals. Oxygen was always available
in 94.1% of public facilities (n=16) and 100% of private
facilities (n=20; p=0.46).

Infrastructure: airway management equipment

Overall 94.1% (n=16) of public hospitals and 95%
(n=19) of private hospitals reported availability of airway
management equipment. All of the 19 responding
private hospitals reported always having airway manage-
ment equipment available, whereas this equipment was
not always available in the responding public hospitals

Table 2

Infrastructure capacity by hospital type and level presented as median (IQR)

Public hospitals by level

Private hospitals by ORs

Components of infrastructure capacity Basic General Federal One OR Two ORs Three ORs
Hospital beds 12 (8) 60 (30) 90 4.5 (2.5) 12 (3) 19.5 (18.3)
ORs 1(0) 3(1) 4 1 2 3
Postoperative recovery beds 2 (1) 5 (2.75) 6 1(1) 1(0) 1.5 (3.3)
Ventilators 0(0) 7.3(9.3) 11 0(1) 0(0) 4 (3)
ORs, operating rooms.
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Figure 4 Percentage of hospitals that are always available
with airway management equipmentt available in Chiapas,
Mexico. *Denotes statistical significance of p<0.05. TAirway
management equipment refers to resources that may be
needed to safely secure or monitor an airway, and includes
oropharyngeal airways, endotracheal tubes, laryngoscopes
and bag valve masks for both adult and paediatric patients.

(figure 4). Significantly more private hospitals always
had available adult and paediatric oropharyngeal airways
(p=0.014and p=0.005, respectively), paediatric endo-
tracheal tubes (p=0.014) and paediatric laryngoscopes
(p=0.034) compared with public hospitals.

Infrastructure: OR equipment

OR equipment availability was reported by 94.1% of
public hospitals (n=16) and 95% of private hospitals
(n=19). More private hospitals than public hospitals had
OR equipment always available (figure 5), including
suction (100% vs 86.7%; p=0.19), a light source (89.5%
vs 75%; p=0.22), a steriliser (89.5% vs 56.3%; p=0.05),
electrocautery (94.7% vs 68.8%; p=0.04), forceps (42.1%
vs 31.3%; p=0.73), scissors (100% vs 87.5%; p=0.2) and
needle driver (100% vs 87.5%; p=0.2).
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Figure 5 Percentage of hospitals with operating room
equipmentt always available in Chiapas, Mexico. *Denotes
statistical significance of p<0.05. TOperating room equipment
refers to a suction device, a light source, an equipment
steriliser (autoclave or disinfectant), electrocautery, forceps,
scissors and needle drivers.
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Figure 6 Always available consumablest in public and
private hospitals in Chiapas, Mexico. *Denotes statistical
significance of p<0.05. TConsumable resources include both
consumable equipment and blood products. Consumable
equipment refers to essential surgical items including sterile
gloves, examination gloves, chest tubes, urinary catheters,
nasogastric tubes and sutures.

Infrastructure: consumables

Overall, 94.1% of public hospitals (n=16) and 95% of
private hospitals (n=19) reported availability of consum-
able equipment (figure 6). All responding private
hospitals (100%) reported having sterile gloves, exam-
ination gloves, urinary catheters and sutures always
available. Comparatively, not all public hospitals always
had these resources, with 62.5% (n=) always having
sterile gloves (p=0.005), 75% always having examination
gloves (p=0.035), 68.8% always having urinary catheters
(p=0.014) and 62.5% always having sutures (p=0.005).
Chest tubes were always available in 43.8% of public hospi-
tals and 73.7% of private hospitals (p=0.09). Nasogastric
tubes were always available in 81.3% of public hospitals
and 94.7% of private hospitals (p=0.31).

More private hospitals (65%) were able to perform
a blood transfusion in less than 2hours compared with
public hospitals (53%), although this difference was not
significant (p=0.5).

Service delivery
Following the LCoGS framework we assessed two main

components of service delivery: surgical volume and
POMR.

Surgical volume

Among all sampled hospitals, the median number of oper-
ations per OR per month was 24 (IQR 30). The public
sector performed more surgeries per OR as compared
with the private sector (median 38 (IQR 48.7) versus
median 18.5 (IQR 28.9), respectively). In both public
and private hospitals, the increase in ORs was associated
with greater productivity, as measured by median opera-
tions per OR per month (table 3). However, the public
sector performed significantly more surgeries per OR as
compared with the private sector (U=89.5, p<0.05).

Roa L, et al. BMJ Open 2021;11:¢044160. doi:10.1136/bmjopen-2020-044160



Table 3 Surgical volume by hospital type and level

Public hospitals by level

Private hospitals by ORs

(n=17) (n=20)

Basic General Federal One OR Two ORs Three ORs

(n=7) (n=9) (n=1) (n=10) (n=6) (n=4)
Median (IQR) number of operations per OR in 1 month 12.9 (39) 40(76.7) 36.5 12 (14) 44 (63.3) 79 (42.5)

OR, operating room.

Perioperative mortality rate

POMR in public hospitals was 0.73% (14/1921) and
0.12% (1/815) in the private sector during the 30-day
sample period.

Workforce

There was a total of 671 SAO providers among all sampled
hospitals, with 355 working full-time in public hospitals
and 316 working full-time in private hospitals. Of the full-
time SAO providers in public hospitals, 174 (49%) also
worked part-time in the private sector. Of the 316 full-
time SAO providers in the private sector, 226 (71.5%)
worked part-time in the public sector as well.

Among all sampled hospitals, 171 (25.5%) SAO
providers were women. There were 92 (25.9%) full-time
female SAO providers in public hospitals and 79 (25%)
full-time female SAO providers in private hospitals.

Availability of SAO providers varied among public
and private hospitals and by hospital level (figure 7). A
surgeon, anaesthesiologist and obstetrician were all avail-
able 24/7 in 11.8% (n=2) of public hospitals and 55% of
private hospitals (n=11). In none of the basic public hospi-
tals were general surgeons available 24/7. Surgeons were
available 24/7 in 44.4% (n=4) of general public hospitals,
always in the federal public hospital and in 60% (n=12) of
private hospitals. Obstetricians were never available 24/7
in the basic public hospitals. They were available 24/7
in 55.6% (n=b) of general public hospitals and in 70%
(n=14) of private hospitals. Anaesthesiologists were avail-
able 24/7 in 14.3% (n=1) basic public hospitals, 77.8%

General Surgeons

|

Obstetrician

0 10 20 30 40 50 60 70 80 9 100
Private  mPublic- Federal* mPublic- General m Public- Basic

Figure 7 Percentage of hospitals with surgical, anaesthesia
and obstetric providers always available. *Public - Federal:
Federal hospital without obstetrics and gynaecology.

(n=7) of general public hospitals, always in the federal
public hospital and in 60% (n=12) of private hospitals.

Insurance and financial risk protection

Seguro Popular was the most commonly held health
insurance of patients seeking care in public hospitals,
with 84.5% of these patients on average being covered.
Conversely, 50% of patients seeking care in private hospi-
tals had Seguro Popular.

Patients covered by the government insurance scheme
Seguro Popular did not pay for their treatment in public
hospitals. However, if a public hospital did not have
certain equipment or medications available, the patient
may have incurred an out-of-pocket medical cost by
needing to purchase the item herself (table 4). Patients
seeking care in public hospitals who were not covered
by Seguro Popular paid a fixed amount determined by
an income-based sliding scale. Patients seeking care in
private hospitals who did not have private insurance paid
an amount determined by the private facility. Out-of-
pocket non-medical costs included transportation, food
and housing and were higher for patients seeking care in
public hospitals compared with private hospitals.

Based on the out-of-pocket expenditure in table 4,
the estimated percentage of patients covered by Seguro
Popular at risk of catastrophic expenditure at public
hospitals was 5.2% (95% UIL: 4.4%-6.1%). The popula-
tion estimated to be at risk of catastrophic expenditure
based on the median cost (medical and non-medical) in
the private sector for a caesarean section was 80.6% (95%
UI: 79.5%-81.6%) . For a laparotomy in the private sector,
85.9% (95% UI: 85%-86.7%) of the population was at
risk of catastrophic expenditure. The population at risk
of catastrophic expenditure based on the median cost
in the private sector for repair of an open fracture was

93.2% (95% UI: 92.7%-93.7%).

DISCUSSION

This study assessed the surgical capacity in the state of
Chiapas, Mexico, through analysis of seven domains
of health systems. While some metrics of SAO care are
reported to the Ministry of Health by public hospitals,
the overall surgical capacity of the state of Chiapas has
not been characterised. This study identified strengths
and gaps of the surgical system and found that there

Roa L, et al. BMJ Open 2021;11:2044160. doi:10.1136/bmjopen-2020-044160
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Table 4 Expenses incurred by patients in public and private hospitals

Cost in Mexican pesos

Cost in US dollars adjusted by purchasing power parity28

Public hospital without insurance,* range

Private hospital, median (IQR)

Public hospital without insurance, median (IQR)

Expense

Caesarean section 0-1559
0-151.01

Laparotomy 0-1181
0-114.44

Open fracture repair 0-1750
0-169.57

Out-of-pocket medical cost)t 1075 (875)
104.17 (84.79)

Out-of-pocket non-medical costf 500 (1150)

48.45 (111.43)

16750 (10 750)
1623.06 (1041.67)

20000 (18 750)

1937.98 (1816.86)

27500 (33 125)

2664.73 (3209.79)

Private hospital, median (IQR)
2000 (3350)

193.80 (324.61)

500 (752.3)
48.45 (72.90)

*Patients seeking care in public hospitals who were not covered by Seguro Popular paid a fixed amount determined by an income-based

sliding scale.

TIncludes purchased medications, equipment or other surgical, anaesthesia and obstetric products.

FIncludes housing, transportation and food during hospitalisation.

are significant differences in essential surgical capacity
between public and private hospitals.

Essential surgical capacity varied between public and
private hospitals in the areas of service capacity, infra-
structure and operative volume. Not all public or private
hospitals always had functional electricity, running water
or oxygen, but private hospitals were more likely to
have these basic infrastructure components compared
with public hospitals (84% vs 95%; 60% vs 100%; 94.1%
vs 100%, respectively). Furthermore, significantly
more private hospitals had running water and internet
compared with public hospitals. Unavailable basic ameni-
ties like running water can prevent even basic surgical or
obstetric interventions, or dramatically reduce a proce-
dure’s safety.‘%o

In spite of more infrastructure shortages, public hospi-
tals were larger than private hospitals on average, and had
more hospital beds, postoperative recovery beds and venti-
lators per OR. Public hospitals were also more produc-
tive on average than private hospitals, demonstrated by
performing more surgical procedures per OR in 1 month
(median 38 vs median 18.5). Productivity as reflected by
percentage of daily OR usage has been identified as an
indicator of high-quality surgical care.” # Despite high
productivity in the public sector, large surgical volume in
a state where 80% of the population is covered by govern-
ment insurance could overwhelm hospital capacity which
has been shown to increase care delays in Mexican public
hospitals.so
care delays may result in more complicated patients
being treated in public hospitals compared with private,
contributing to higher POMR observed in the public
sector (0.73% vs 0.12%, respectively). Similar trends
have been described in trauma mortality outcomes in

The high demand for treatment and resulting

Latin America.* Compared with other countries in Latin
America, the POMR in public hospitals is comparable

to that of Colombia (0.73%) while both public and
private hospitals have a lower POMR than that of Brazil
(1.6%).** *® However, mortality rates in public hospitals
may also be impacted by patients delaying treatment
due to lack of hospital capacity, financial limitations or
difficulty taking time off work.”® Another important
patient population to consider are indigenous residents
of Chiapas, who compose about 36% of the state’s popu-
lation but represent 50% of maternal mortality deaths
in the state.”* ¥ This population faces unique barriers
that may impact SAO care, including language barriers,
cultural differences and mistreatment by the medical
system, both of which can result in delays in seeking care
and poor outcomes.?? ¥

The availability of SAO providers varied by provider
type and among hospital levels and sectors. Only 35%
of all hospitals reported always having a surgeon, obste-
trician and anaesthesiologist available. The lack of avail-
able SAO providers can contribute to the third delay in
care in which a patient seeks care and reaches a facility
but does not receive timely treatment.”® This may be
further exacerbated by mismatches in providers, such as
a surgeon being available without an anaesthesiologist.
Unavailable SAO providers not only limit emergency care
but also can result in disease progression and increased
patient cost. Additionally, provider mismatches in already
resource-poor settings can lead to inefficiencies in valu-
able resources. This is exemplified by an anaesthesiol-
ogist being available 24/7 without an available surgeon
or obstetrician, as was the case in one quarter of public
hospitals.

SAO care delivered by private hospitals resulted in
significantly higher costs to patients. While some patients
may seek care initially in the private sector, it is possible
that other patients intend to receive treatment in the
public sector but are unable to. Lack of infrastructure,
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equipment and unavailable providers in the public sector
may necessitate obtaining SAO care at a private hospital,
exacerbating out-of-pocket expenditure. Conversely,
patients may seek out care in private hospitals due to
geographical convenience or hospital and provider pref-
erence. Regardless of reason, care in the private sector
has been associated with higher risk of catastrophic
expenditures, potentially perpetuating cycles of poverty.”’

The cost of receiving SAO care in the private sector is
detrimental to many patients and is primarily due to the
direct cost of the surgical procedure. Greater than 80%
of the population in Chiapas are at risk of catastrophic
expenditure when receiving care in the private sector
for one of the bellwether procedures. However, about
5% of patients with public insurance receiving care in
public hospitals are also at risk of catastrophic expen-
diture, which represents more than 80% of the popula-
tion. The World Bank had previously estimated that 9%
of the population in Mexico was at risk of catastrophic
expenditure due to surgical care.”® Although Chiapas is
one of the poorest state, a large percentage of the popu-
lation is covered by the government healthcare scheme
which covers in-hospital costs and provides greater finan-
cial risk protection than that the average protection in
Mexico. The population at risk of catastrophic expendi-
ture in the public sector is lower than that of other Latin
American countries, including Colombia (19.4%) and
Brazil (15.4%).** * Experiencing catastrophic health
expenditure can impact generations as households may
be forced to reduce food, housing, clothing or educa-
tion expenses.”’ Additionally, households may need to
choose between cancelling or postponing SAO care for
the patient and selling assets.”” Either choice can result in
greater financial burden, through the death of a working
family member, increased health cost from further
advanced disease or intensified poverty from asset loss.”’

These findings illuminate areas of SAO care that could
be improved by targeted interventions in Chiapas and that
are applicable to other low-resource settings. First, efforts
to improve infrastructure in public hospitals may improve
treatment quality and relieve care delays. Ensuring avail-
ability of basic infrastructure, airway management equip-
ment, OR equipment and consumables may enable
procedures to occur on time and with the appropriate
materials. For example, the availability of sutures in all
public hospitals could eliminate unnecessary and poten-
tially dangerous delays in SAO care. Governmental
investments that could impact the quality of care include
direct provision of solar panels and generators for elec-
tricity generation, securing running water provision and
maintaining functioning autoclaves.*’ Second, all facil-
ities should enact strategies to increase SAO provider
availability and provider matching. To increase provider
availability in hospitals in a cost-effective manner, Mexico
could increase training of non-physician providers to
contribute to SAO care, such as allowing nurse anaesthe-
tists or training more nurse midwives.* * Hospitals that
have difficulty employing sufficient numbers of providers,

especially in rural regions could partner with the Ministry
of Health and medical schools to increase student
recruitment from local students and among women,
who compose only one-quarter of the SAO workforce
in Chiapas. Third, efforts to increase data reporting and
registry use could enable improved outcome tracking and
targeted quality improvement interventions. Data collec-
tion could be expanded in the public sector to include
sustainable regular collection and analysis of surgical data
from the SAT and the six LCoGS indicators to be used
for benchmarking, quality improvement and resource
allocation. This could enable the Ministry of Health to
take efficient action to improve SAO care in public hospi-
tals. Uniform data collection, including prices, in the
private sector should be a baseline requirement, and this
information should be publicly available to drive compe-
tition. Publicly available private data could improve SAO
outcomes, quality of care and decrease cost to patients.
This comprehensive data could inform a strategic state
plan to strengthen SAO plan in a coordinated fashion
that includes both private and public sectors.

The adoption of these interventions could improve the
quality of SAO care delivered to the patient by enabling
timely treatment with the appropriate use of resources.
Furthermore, these strategies might decrease costs the
patient incurs that result from delayed care, purchasing
unavailable equipment outside the hospital, and being
forced to seek treatment in the private sector.

There are multiple limitations to this study. First,
collecting data with the SAT results in potential biases,
including ascertainment, recall, observer and interviewer
bias. Among private hospitals, there may be incentive for
the respondent to over-report equipment availability and
under-report mortality, for example. Conversely, respon-
dents from public hospitals may under-report availability
of equipment and workforce. A second limitation is the
retrospective collection of data from surgical and anaes-
thesia logbooks in public hospitals. However, logbooks
have been found to be complete and accurate.”* **
Third, we were unable to collect primary data from all
public and private hospitals in Chiapas due to safety, the
COVID-19 pandemic and lack of willingness to participate
by some hospitals. Specifically, 3 public hospitals were not
sampled due to COVID-19 and 37 private hospitals did
not choose to participate. While hospitals were sampled
from all health districts with bellwether capable Ministry
of Health hospitals in the state, it is likely that hospitals
not willing to participate in the study have lower surgical
capacity and there may be variation between hospitals
within the same districts that we were unable to capture.
Despite these limitations this is the first study to elucidate
overall surgical capacity in a Mexican state.

CONCLUSION

This study analysed the surgical capacity in Chiapas,
Mexico, in the domains of access, infrastructure, service
delivery, surgical volume, quality, workforce and financial
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risk protection. Dramatic differences exist in the essen-
tial surgical capacity between public and private hospi-
tals, especially with regards to infrastructure, equipment
and workforce. Capacity limitations are greater in public
hospitals compared with private hospitals. However, the
cost of care in the private sector is significantly higher than
the public sector and may result in catastrophic expendi-
tures. Robust and sustainable data collection and moni-
toring and evaluation frameworks could inform targeted
interventions formulated within a state-wide SAO plan to
improve the infrastructure, workforce, service delivery,
financing, information technology and governance are
necessary to provide safe, timely, and accessible SAO care
to patients in Chiapas.
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