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| Summary |

Background. In Colombia, maternal near miss morbidity is
monitored in the health surveillance system. The National
Health Institute included a special report on cases that met
three or more World Health Organization criteria according to
the World Health Organization criteria.

Objective. To estimate the relationship between variables
related to opportune access to health care services in Colombia
during 2013 depending on inclusion criteria —three or more— for
maternal near miss morbidity.

Materials and methods. A cross-sectional analysis of the
national registry of obligatory notification on maternal near
miss morbidity was performed. Cases with three or more criteria
were compared with those with one or two according to some
variables related to the timely access of health care services.

Results. A total of 8 434 maternal near miss morbidity cases
were reported, women were aged between 12 and 51 years old
(M=26.4, SD=7.5). 961 (11.4%) lived in remote rural areas; 4
537 (53.8%) were uninsured under the health system, or they
were affiliated to either the subsidized or special health care
regime; 845 (10.0%) belonged to an ethnic minority; 3 696
(44.4%) were referred to a more complex service; 4 097 (49.2%)
were admitted to the intensive care unit; and 3 975 (47.1%) met
three or more of the inclusion criteria for maternal near miss
morbidity. They were combined to meet three or more of the
case inclusion criteria: intensive care unit admission (OR=5.58;

1C95% 5.06-6.15); being uninsured or affiliated to the subsidized
or special regime (OR=1.57; IC95% 1.42-1.74); and referral to
a more complex service (OR=1.18; IC95% 1.07-1.31).

Conclusions. In Colombia, the timely access of health care
services is related to maternal near miss morbidity with three
or more inclusion criteria.

Keywords: Morbidity; Pregnancy; Pregnancy Complications;
Health Services Accessibility; Quality of Health Care; Cross-
Sectional Studies (MeSH).
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Resumen

Antecedentes. En Colombia, la morbilidad materna extrema
es monitoreada en el sistema de vigilancia epidemiolégica.
El Instituto Nacional de Salud incluyé el analisis particular
de los casos que reunieran tres 0 mas criterios de inclusion de
definicion de caso.

Objetivo. Estimar la relacion entre variables relacionadas con
el acceso oportuno a la prestacion de los servicios en salud y
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los criterios de inclusion —tres 0 mas— para morbilidad materna
extrema en Colombia durante 2013.

Materiales y métodos. Se realiz6 un andlisis transversal del
registro nacional de notificacion obligatoria sobre morbilidad
materna extrema; los casos con tres criterios 0 mas se compararon
con aquellos con uno o dos seglin algunas variables relacionadas
con el acceso oportuno a la prestacion de servicios en salud.

Resultados. Se notificaron 8.434 casos de morbilidad materna
extrema, edades entre 12 y 51 afios (M=26.4; DE=7.5). 961
(11.4%) residentes en zona rural remota, 4.537 (53.8%) en
régimen no asegurado, subsidiado o especial, 845 (10.0%)
pertenecientes a minoria étnica, 3.696 (44.4%) fueron remitidas
a un servicio de mayor complejidad, 4.097 (49.2%) recibieron
servicios en unidad de cuidados intensivos y 3.975 (47.1%)
reunieron tres o mas criterios de inclusion de caso morbilidad
materna extrema. Se asociaron a reunir tres 0 mas criterios de
inclusion de caso: el ingreso a unidad de cuidados intensivos
(OR=5.58;1C95% 5.06-6.15), régimen no asegurado, subsidiado
o especial (OR=1.57;1C95% 1.42-1.74) y remision a servicio de
mayor complejidad (OR=1.18; IC95% 1.07-1.31).

Conclusiones. En Colombia, el acceso oportuno a los servicios
de atencidn en salud se relaciona con morbilidad materna
extrema de tres o mas criterios de inclusion.

Palabras clave: Morbilidad; Embarazo; Complicaciones del
Embarazo; Accesibilidad a los Servicios de Salud; Calidad de
la Atencion de Salud; Estudios Transversales (DeCS).
Pérez-Olivo JL, Cuevas EL, Garcia-Forero S, Campo-Arias A. Morbilidad
materna extrema en Colombia: variables relacionadas con el acceso a la
atencion en salud seglin el nimero de criterios de inclusion. Rev. Fac. Med.
2014;62(4):553-8. http://dx.doi.org/10.15446/revfacmed.v62n4.44397.

Introduction

The World Health Organization (WHO) understands
maternal near miss (MNM) morbidity as “a woman who
nearly died but survived a complication that occurred during
pregnancy, childbirth or within 42 days of termination of
pregnancy” (1). This is a recently reviewed and integrated
concept to simplify and unify the diversity of terminology and
definitions, and to facilitate codification and notification in
national records (1-3).

Given the existing polysemy surrounding the concept
of MNM, systematic reviews in the last decade showed
divergent prevalences for MNM morbidity. For example,
Wilson and Salihu observed a prevalence of 1% in the United
States and of between 3% and 9% in developing countries

(4). Van Roosmalen and Zwart, in countries of high financial
incomes —including Canada, Finland, Holland, and the United
Kingdom—, found prevalences of between 3.8 and 12 per 1000
live births (5). Tungalp et al. found prevalences of between
0.6% and 15% based on the criteria of specific diseases related
to the event; between 0.04 and 4.5% based on management
strategies; as well as 0.1% and 0.9% based on organ failure
criteria (Mantel’s criteria). In all of these cases, the highest
frequencies were found in developing countries of Africa, Latin
America, and Asia (6).

In some circumstances, the MNM morbidity prevalence,
incidence or rate is taken as an indicator of the quality of maternal
health care in a region or country. This milestone is more sensitive
than the maternal mortality rate, given the greater frequency of
these events (1,7). In Colombia, the epidemiological surveillance
system (Sivigila) of the National Health Institute recently
included MNM in the maternal health indicators of Colombian
women together with several criteria for defining it (8).

The present study evaluates the possible associations
between some variables related to the opportune access to
health services and MNM inclusion criteria. These variables
include insurance —access to the health system—, admission
to the Intensive Care Unit (ICU) —the capacity for resolving
health problems—, belonging to an ethnic minority —cultural
barrier—, living in a remote rural area —geographic barrier—,
the reference system —level of care—, and the severity of the
cases —found from the number of inclusion criteria that the
MNM case meets—. The findings of this research will allow for
a better knowledge of MNM morbidity in the national context
with regard to the severity of the cases.

The goal of the present study was to estimate the relationship
between the variables related to opportune access to health
care services with relation to the inclusion criteria — three or
more— for MNM morbidity in Colombia in 2013.

Materials and methods

A cross-sectional study was designed with a secondary
analysis of all of the obligatory notification cases of Sivigila.
The study was carried out following the ethical principles of
health research, of information available in registries, and of
the management of confidentiality and anonymity of data,
according to Colombian norms (9).

For this analysis, the following variables were taken:
insurance —as an indicator of access to the health system—,
admission to the ICU —as an estimate of the health problem
solving capacity of the care system—, living in a remote rural
area —as a measure of the geographic accessibility of the
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resources—, the use of the reference system —the level of
attention needed for care—, and the number of inclusion criteria
for the definition of the case of MNM —as a proxy of the level
of severity of the cases—.

For the categorization of MNM, meeting one of the criteria
presented in the annex of this document is necessary. Given
that the National Health Institute takes cases with three or
more inclusion criteria as a cut-off point for doing additional
analysis of notified cases —since they are considered to be at
a level of greater severity—, this cut-off point was taken for
the present study. In addition, it is necessary to keep in mind
that the notification of these cases is relatively recent, and the
possibility of under-recording is high.

A descriptive analysis of the variables was carried out and
frequencies and percentages were established. The relationships
between factors related to opportune access were evaluated
repeatedly. The factors were taken as independent variables,
and having three or more inclusion criteria as the definition
of a MNM case was taken as the dependent variable through
the calculation of odds ratios (OR), with confidence intervals
of 95% (CI 95%). Finally, an adjustment of the associations
was made through logistic regression. For this, Greenland’s
(10) recommendations were followed. The goodness of fit was
estimated with the Hosmer-Lemeshow test (11). The statistical
analysis was carried out in the program SPSS 16.0.

Results

During 2013, there was notification of 8434 women with
cases of MNM. All of the cases were included in the analysis.
The ages of the women observed ranged from 12 to 51 years
(M=26.4; SD=7.5). 845 (10.0%) women were identified as
belonging to an ethnic minority, 961 (11.4%) were residents
of a remote rural area, 4537 (53.8%) had an affiliation to
the system that was not insured, or it was subsidized or
special —this category was established after a series of
several comparisons that showed that all three variables
had similar relationship to the dependent variable and, after
a statistical test, it was seen that there were not statistical
differences between them that were significant enough to merit
considering them separately—, 3696 (44%) required referral to
amore complex level of attention —this, with a basis in 8322
cases due to information omissions—, 4097 cases (49.2%,
n=8 322) indicated admission to the ICU, and 3975 (47.1%)
presented three or more MNM inclusion criteria.

In the bivariate analysis, it was observed that all of the
variables of opportunity of access to health care showed a
statistically significant association to having three or more MNM
case inclusion criteria (Table 1).

Table 1. Variables associated with MNM with three or more criteria
in Colombian women, 2013.

Ethnic minority 1.29 1.12-1.49
Remote rurality 1.45 1.27-1.66
Uninsured-subsidized-special 1.41 1.29-1.54
Referral* 1.7 1.56-1.87
Admission to ICU* 5.46 4.97-6.00

Note: * n=8322 due to 122 omissions.

Repeatedly, in the multivariate analysis, identification as part of
an ethnic minority was not included, given that, in the adjustment,
it lost statistical significance and did not produce a change of more
than 10% in the most robust association, following Greenland.
Also, remote rurality did not maintain statistical significance.
Nonetheless, it was left in the final model. The goodness of fit
was not adequate, and so it should be interpreted with due caution
since the probability indicates that the model does not follow the
habitual distribution of the test (Table 2).

Table 2. Multivariate analysis for variables related to opportune
access to health care and MNM morbidity in Colombian women,
2013 (n=8.322).

Admission to ICU 5.58 5.06-6.15

Not insured-subsidized-special 1.57 1.42-1.74
Referral 1.18 1.07-1.31

Remote rurality 1.16 0.99-1.36

Chi squared=27.178; degree of freedom=7; p<0.001.
Discussion

In the present study, it is observed that the notified cases
of MNM with three or more inclusion criteria maintain a
relationship with the type of affiliation that the women have
to the Colombian health system — be it an affiliation without
insurance, a subsidized affiliation, or a special one— and that
they require services with a greater capacity to solve medical
services —referral and admission to the [CU—.

In the present study it was observed that the notified cases
of MNM with three or more inclusion criteria maintain a
relationship with some of the characteristics of the population
related to opportune access to health care (and of the
population of gestating women especially). In general, the
findings are consistent with what can be expected in terms
of the type of affiliation, given that, with the exception of
special regimes, uninsured women and those affiliated to the
subsidized regime are part of a population segment where the
effects of inequalities and social inequities converge (12,13).
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In the present study, a statistically significant association
between MNM morbidity and the need for referral and for
care in the ICU was found. It is hoped that the most severe
cases of MNM merit care at levels of higher complexity,
referrals, and even treatment in the ICU for their positive
resolution (7).

Elsewhere, it was observed that belonging to an ethnic
minority —a measure of the presence of a cultural barrier to
access— and remote rurality —an estimator of a geographic
barrier to access— had no relationship with the severity of
the MNM cases (14,15). This may suggest the existence of
bias in the information on current data of the Colombian
system.

Conclusions

This study is a contribution to the available information
on maternal health in Colombia. Usually official health
information systems focus on descriptive aspects of the data
(16). However, the findings should be interpreted carefully
due to the usual questioning of the quality of information from
official health institutions (17,18). Also, one should keep in
mind the limitations of cross-sectional analyses that prevent
the establishment of a clear line of causality (19).

It is concluded that timely access to health care services
is related to MNM with three or more inclusion criteria in
Colombia. Women who are uninsured or subsidized, or in the
special health care regime, present MNM more frequently,
and the most severe cases require services of a higher level
of complexity. Periodic evaluation of the characteristics of
women with MNM and of the timely access to health care
services that are provided to this group is required.
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Annex. MME Criteria (3).
Related to a :
Related to treatment Related to organ failure
Need of transfusion (of 3 or more Cardiac dysfunction
Eclampsia units of any blood-derivate) Vascular dysfunction
Renal dysfunction
Hypovolemic shock Need of admission to ICU Hepatic dysfunction Metabolic dysfunction
Brain dysfunction
Septic shock Need of an emergency surgical Respiratory dysfunction
procedure. Coagulatory dysfunction

Presence of one or more generalized convulsions, state of coma, or both in the context of

Bl pre-eclampsia and in the absence of identified neurological disorders.

State of hypotension (SAP <90 — DAP<60) induced by sepsis despite proper administration

L S0 of fluids, associated with signs of multiple organ dysfunctions.

Related to specific

di
Isease A physiopathological state triggered by a failure of adequate oxygen delivery to cells and

perpetuated by cell response to hypoxia, with a clinical presentation associated with severe
hypotension, tachycardia, altered consciousness, and absence of peripheral pulse secondary
to bleeding.

Hypovolemic shock

Cardiac arrest; pulmonary edema requiring intravenous diuretics, inotropic support,

Cardiac .
vasopressors or vasodilators.

Absence of peripheral pulses or presence of hypotension for 30 minutes or more associated

with shock of any etiology —septic or hypovolemic—.

It generally manifests due to systolic arterial pressure <90 mm Hg, mean arterial pressure
Vascular <60mmHg, reduction in diastolic arterial pressure below 40 mm Hg, heart rate >3.5L/min.

m2, reduced capillary refill >2 seconds, need for vasoactive support.

Cases where SAP is >160 mm Hg or DAP >110 mm Hg persisting for more than 20 minutes,

are also considered vascular failure.

Acute deterioration of kidney function, documented by any of the following: increase in
basal creatinine by 50% in 24 hours or elevation of serum creatinine to levels exceeding
1.2 mg/dl; oliguria (<0.5cc/Kg/hour) that does not respond to the adequate replacement of
fluids and intravenous diuretics; acid-base imbalance.

Renal

Alteration of liver function documented by any of the following: jaundice of the skin and
total sclera or bilirubin of more than 3.0 mg/dl; elevated values of aminotransferases to
Related to organ moderately elevated levels—
dysfunction Hepatic
AST and ALT greater than 70UI/L or elevation of LDH to >600UI/L if, and only if, it is
accompanied by an alteration in liver function (jaundice, hiperbilirubinemia, increase in
aminotransferase)—.

Condition that corresponds to comorbidities like diabetic ketoacidosis and thyroid crisis
among others, and that may present apart from the alterations that are characteristic of the
underlying disease due to hyperlacticacidemia >200mmol/L and hyperglycemia>240mg/dI
without necessarily suffering from diabetes.

Metabolic

Coma; convulsions; confusion; disorientation in terms of person, space, and time; signs of

Brain e . - e
focalization, presence of hemorrhaging or ischemic injuries.

Respiratory ARDS, need for invasive or non-invasive respiratory support.

. Criteria for DIC, thrombocytopenia (<100000 platelets) or evidence of hemolysis (LDH>600
Coagulation . ] )
in the ensemble of signs of hemolysis).

Acute blood transfusion Transfusion of three or more units of any blood component in response to an acute event.

Patient that is admitted to the intensive care unit, except when indicated for elective

|Eliadimission hemodynamic stabilization.

Related to treatment
Procedures other than curettage, delivery, or cesarean section practiced in an emergency
Surgery for treating an obstetric complication or some condition generated as a consequence of a
serious jeopardization of the gestant.



