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ABSTRACT

Objectives To perform a multidimensional assessment of
women who experienced severe maternal morbidity (SMM)
and its short-term and medium-term impact on the lives
and health of women and their children.

Design A retrospective cohort study.

Setting A tertiary maternity hospital from the southeast
region of Brazil.

Participants The exposed population was selected from
intensive care unit admissions if presenting any diagnostic
criteria for SMM. Controls were randomly selected among
women without SMM admitted to the same maternity and
same time of childbirth.

Primary and secondary outcome variables Validated
tools were applied, addressing post-traumatic stress
disorder (PTSD) and quality of life (SF-36) by phone, and
then general and reproductive health, functioning (WHO
Disability Assessment Schedule), sexual function (Female
Sexual Function Index (FSFI)), substance abuse (Alcohol,
Smoking and Substance Involvement Screening Test

2.0) and growth/development (Denver Developmental
Screening Test) of children born in the index pregnancy in
a face-to-face interview.

Results All instruments were applied to 638 women
(315 had SMM; 323 were controls, with the assessment
of 264 and 307 children, respectively). SF-36 score was
significantly lower in the SMM group, while PTSD score
was similar between groups. Women who had SMM
became more frequently sterile, had more abnormal
clinical conditions after the index pregnancy and a higher
score for altered functioning, while proportions of FSFI
score or any drug use were similar between groups.
Furthermore, children from the SMM group were more
likely to have weight (threefold) and height (1.5 fold) for
age deficits and also impaired development (1.5-fold).
Conclusion SMM impairs some aspects of the lives of
women and their children. The focus should be directed
towards monitoring these women and their children

after birth, ensuring accessibility to health services and
reducing short-term and medium-term repercussions on
physical, reproductive and psychosocial health.

INTRODUCTION
In the last few years, considerable effort has
been made to define and classify maternal

Strengths and limitations of this study

» The retrospective design of this cohort study is one
of its limitations.

» As a retrospective cohort, it was not possible to
better assess the conditions associated with death
among the apparent excess cases in the exposed
group.

» The compliance with the face-to-face interview was
76% (638 among 840 eligible women).

» This is the most complete assessment of conse-
quences for the women surviving an experience of
severe maternal morbidity with a multidimensional
approach.

» The current study is the first to evaluate the conse-
quences of severe maternal morbidity also for the
children.

morbidity," due to a clear understanding
that maternal deaths only represent a frac-
tion of the problem and that it is possible
to have a better knowledge of the burden of
this disease exploring the extent of severe
morbidity and near miss cases.*”

The WHO defines maternal ‘near miss
(MNM) as women surviving a severe clinical
condition during pregnancy, delivery or in
the first 42 days postpartum, according to the
specific laboratory, clinical or management
criteria that consolidate organ dysfunction
or failure. Potentially life-threatening condi-
tions (PLTCs) are also considered and involve
the occurrence of less severe conditions. Both
conditions are defined as severe maternal
morbidity (SMM).® The higher number of
cases and the opportunity to directly interview
survivors of severe complications are funda-
mental to allow interventions that improve
maternal health. In the last decade, several
consistent studies were aimed at describing
the local and global prevalence of near miss
events.”

BM)

Ferreira EC, et al. BMJ Open 2020;10:€041138. doi:10.1136/bmjopen-2020-041138 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0003-1285-8445
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-041138&domain=pdf&date_stamp=2020-11-09

There is a growing understanding that severe obstetric
complications may lead to long-term adverse condi-
tions.”? However, few studies have evaluated the impact
of maternal morbidity on the life of a woman after child-
birth. Most studies had a very short follow-up or an insuf-
ficient number of cases. There is an increased rate of
hypertensive disorders after a 1-year follow-up,® reduc-
tions in future reproductive potential and also increased
risk of death and complications in subsequent pregnan-
cies,”in addition to some impairment in sexual function."’

Therefore, the current study entitted COMMAG
(Brazilian Severe Maternal Morbidity Cohort Study)® "'
was designed to perform a multidimensional assessment
of women who experienced an SMM episode, compared
with those without any severe morbidity. The aim of the
current manuscript is to consolidate the results of all
tools to provide a general, comprehensive and multidi-
mensional overview of the medium-term and long-term
impact of SMM on woman’s health and life. Also, it was
planned to check whether SMM affects one or several
aspects simultaneously. It seeks to assess the burden on
the lives of women, including reproductive health, quality
of life, post-traumatic stress disorder, female sexual func-
tion, daily functioning, substance abuse and the physical,
neurological and psychomotor development of children
born after a complicated pregnancy. The purpose is to
understand if the impact of SMM is captured in the same
manner by different tools. A more simplified and effec-
tive evaluation of women could potentially occur in the
postpartum period.

METHODS

Study design and setting

This was a retrospective cohort study performed in the
maternity of the University of Campinas, Brazil, a tertiary
public referral hospital for high-risk pregnancies. Anal-
ysis of the general and reproductive health of women
who had given birth in this institution from 1 July 2008 to
30 June 2012 was conducted, in addition to other condi-
tions, in a study entitled Cohort for Severe Maternal
Morbidity (COMMAG) - multidimensional assessment
of long-term repercussions of severe maternal morbidity
already described in detail in previous publications.” '
In 2013, the eligible women were traced to be invited to
participate, therefore after 6 months-b years of the index
pregnancy.

Sample size estimation

The sample size was estimated for the entire cohort,
considering all outcomes, especially the evaluation of
disability and functioning (WHO Disability Assessment
Schedule (WHODAS) 2.0). A total of 420 women for
each group was considered sufficient for the assessment
of outcomes covered on the telephone component. Esti-
mating a 25% loss of women accepting and attending
a face-to-face interview component, this resulted in
315 women per group. Studies addressing the possible

influences of SMM on short-term or long-term maternal
consequences applying the new WHO definition and
criteria are still lacking. Therefore, this estimated sample
size was considered enough to provide power for all
aspects included in the cohort study.

Participants

Briefly, to include women in the SMM group, researchers
obtained retrospective data from medical charts of inten-
sive care unit admissions and selected women who had
presented some of the defined diagnostic criteria for
SMM (PLTC or MNM).® All women so classified during
the study period were traced for being invited to partic-
ipate in the study. A random sample of women who had
given birth in the same maternity at the same time and
had not developed SMM was enrolled as controls at a
ratio of 1:1.

Outcome variables and procedures

Standard tools were applied to both groups of women
and their respective children, exploring aspects of
general and reproductive health, quality of life (SF-36),'
post-traumatic stress disorder (PTSD)," sexual function
(Female Sexual Function Index (FSFI)),' functioning
and disabilities (WHODAS 2.0)," use of licit and illicit
substances (Alcohol, Smoking and Substance Involve-
ment Screening Test 2.0 (ASSIST))'® and growth and
development of children (weight and height for age
and Denver Developmental Screening Test).'” Assess-
ment occurred at different time points after childbirth,
between 6 months and 5 years. Detailed analyses specifi-
cally for these instruments have already been performed
and published.'®**

Eligible women were traced and invited by telephone
to participate in the study. Those who agreed had the
informed consent term read by trained interviewers, and
their acceptance was further recorded. An initial inter-
view was performed immediately by telephone, using
computer-assisted telephone interview® for two instru-
ments—SF-36 (quality of life)'* and PTSD."” At the end of
the telephone interview, the participants were invited to
take part in the second part of the study assessment, a
face-to-face interview also including child health assess-
ment, scheduled according to the availability of the
participant, with a refund of costs.

For the second part of the study, researchers applied
the other instruments after a new informed consent form
was read and signed. These tools included information on
general and reproductive health in a specific form devel-
oped specifically for this study as well as the remaining
instruments.

The Medical Outcomes Study 36-item short form
(SF-36) health survey is a multidimensional question-
naire, consisting of 36 items covering eight dimensions:
physical functioning, social functioning, role limitation
related to physical problems, role limitation related to
emotional problems, pain, mental health, vitality and
general health perception. The final score ranges from
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0 to 100, where 0 is the worst general health status and a
score of 100 corresponds to the best overall health."

PTSD was evaluated by the PTSD Checklist-Civilian
version, composed of 17 questions, with a severity scale
ranging from 1 to 5 (nothing to much) for each ques-
tion."”” Five questions refer to resurgence symptoms,
seven concerned avoidance/emotional numbing and five
were related to hyperexcitability symptoms. Higher scores
are directly related to worse outcomes.'” Scores of 50 or
higher were considered altered.

The FSFI questionnaire is a practical tool to evaluate the
different strengths of each sexual function domain, trans-
forming subjective into objective measures. It has already
been applied to populations with multiple dysfunctions.
A cutoff point for the diagnosis or suspected sexual
dysfunction can be used.**

The 36-item WHODAS 2.0 version intends to measure
activity functioning and participation in daily living activ-
ities in the last 30 days. It includes six domains: cogni-
tion (evaluates communication and thinking activities,
including concentration, memory, problem solving,
learning and communication), mobility (evaluates activi-
ties such as standing up, moving around inside the house,
going outside the house and walking a long distance),
self-care (evaluates hygiene, getting dressed, eating and
staying alone), relationship with people (evaluates inter-
action with others and difficulties that may be encoun-
tered due to adverse health conditions), life activities
(evaluates difficulty with daily living activities: household
responsibilities, leisure, work and school); and partic-
ipation (assesses social dimensions, such as joining in
community activities, barriers and obstacles in the world
surrounding the woman interviewed, and other prob-
lems, such as maintaining personal dignity). The total
score ranges from 0 to 100. A higher score is indicative
of a greater limitation in daily living.*” All women should
respond to the 36 questions. However, those who are
unemployed or are no longer in school can only answer
32 questions, but the scores are automatically corrected
for this.

The tool ASSIST, developed by WHO, provides the
profile of tobacco use, alcohol and illicit substances
throughout life and within the last 3 months. It consists of
eight questions, and the weighted sum of answers to ques-
tions 2-7 provides a score. Following question 1, related to
lifetime substance use, the second question concerned the
frequency of use during the previous 3 months. Responses
to this question are rated on a five-point frequency scale
ranging from ‘never’ (in the past 3months) to ‘daily or
almost daily’. This question provides critical information
on the most relevant substances to the current health
status of the respondent. If none of the substances has
been used in the past 3months, the interviewer can skip
to the last three questions about previous problems and
usage patterns in their lifetime. If any substance has been
used during the past 3months, questions 3-5 are asked,
before concluding with questions 6-8. Question 3 asks
about compulsive substance use in the last 3months. This

is a measure of psychological dependence. Question 4
asks about personal health, social, financial or legal prob-
lems associated with substance use occurring within the
previous 3months. Question 5 asks whether participants
have failed to meet role obligations. Questions 6-8 ask
about lifetime and recent problems, including whether a
concern has been expressed by friends or relatives, prior
attempts at controlling drug use and current or lifetime
drug injection. Scores ranging from 0 to 3 indicate no
need for intervention; scores from 4 to 26 indicate a brief
intervention; and scores 27 or more indicate that the
subject required a referral to more specific care.'®

Data collection and management

Data were collected both by telephone and face-to-face
interviews. On telephone conversation, contact was made
by a team of interviewers from the Center for Studies in
Reproductive Health of Campinas specially trained for
this study. Face-to-face interviews took place in an office
dedicated to this study for privacy.

All telephone interviews were recorded with the
women’s consent. Interview data were entered directly
into a precoded online data programme developed for
this purpose with Lime Survey and subsequently trans-
ferred to an SPSS package (version 20). Research assis-
tants included the data from face-to-face interviews to
electronic forms. Data collection sheets were filed appro-
priately and made available for access. Data consistency
was rigorously checked. Initially, in the phone compo-
nent of the interview, for a random sample of around
5% of women reached, a second call was performed by
a research supervisor, asking the women to repeat the
interview for checking consistency. Each interviewer
then received feedback from the supervisor on the best
way of approaching women and correcting the original
file if this was the case. In the face-to-face interview,
the interviewers received specific training following a
specially prepared standard operations procedure. Each
filled form was revised by the research team before being
doubled entered in the database. For each inconsistency
found, the printed form was checked again. In case of
uncertainty, the woman was again contacted by telephone
to confirm information.

Statistical analysis

For analysis, characteristics of women were initially
compared between both groups. The instruments used
were evaluated, and women from each group presenting
altered scores were identified, with their respective
proportions. Furthermore, the study evaluated whether
different instruments identified the same women. The
proportion of women and children respectively showing
any altered maternal or child health instrument were
assessed in both groups. For comparison of proportions
of qualitative variables between the groups, ” tests are
used, while the Student’s t-test was used to compare quan-
titative variables with means+SD. When applicable, risk
ratios and 95% CI were also used. Then, a multivariate
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analysis was performed to identify those factors inde-
pendently associated with the outcomes ‘any altered
maternal assessment’” and ‘any altered child health assess-
ment’, reporting their adjusted ORs and 95% CI, after
controlling for possible confounding when including the
predictors in the model.

Ethical approval

All women signed an informed consent form after an invi-
tation to participate and before enrolment. For women
below 18 years, the consent was also obtained from a
parent or a legal representative. All procedures were
performed following relevant guidelines and regulations
in the country. The confidentiality about the source of
information was assured.

Patient and public involvement
Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our

study.

RESULTS

Initially, the cohort consisted of 384 eligible women with
SMM and 419 without SMM. Of these 803 women, 638
(79.5%) had face-to-face scheduled interviews, 315 from
the exposed group (82.0%) and 323 from the control
group (77.1%). Not all children of women included
in the study were assessed. The evaluation was possible
for 264 children in the exposure group and 307 in the
control group (figure 1).

There were no differences in schooling, ethnicity,
marital status, parity or time elapsed between delivery and
interview in both groups. However, women in the SMM
group were older and had more preterm births (table 1).

Table 2 shows that domain 4 scores of SF-36 regarding
general health were significantly lower in women with
SMM, while the proportion of PTSD score 250 was similar
between groups. On assessments performed during face-
to-face interviews, women from the SMM group were
more frequently sterile (due to any kind of surgical ster-
ilisation or hysterectomy), had more new clinical condi-
tions developed after the index pregnancy (including
hypertension, diabetes, mental disorders, pelvic pain and
so on), and a higher total score for altered functioning,
while the proportions of FSFI score or women with any
drug use were similar between groups. In addition, chil-
dren of women with SMM were more likely to have weight
(threefold) and height (1.5 fold) growth deficits and also
impaired development as assessed by Denver tool (1.5
fold).

Irrespective of SMM, the proportion of women with
some altered characteristics simultaneously identified
by two assessment tools was relatively high (above 50%)
for WHODAS with FSFI and with PTSD, PTSD with FSFI,
SF-36 with FSFI and with PTSD (table 3). The distribu-
tion of the number of altered tools per woman was rela-
tively similar between both groups as shown in table 4,

considering only women with information gathered from
all tools for maternal conditions used in the study.

There was no relationship between SMM and the pres-
ence of any altered maternal outcome. However, there
was an association between maternal morbidity and any
alteration in child health outcomes (table 5). While low
schooling was the only factor associated with any altered
maternal instrument on multivariate analysis, factors
independently associated with some altered child health
instruments were prematurity, a shorter elapsed time
between childbirth and the interview, lower maternal
schooling and higher maternal age (table 6).

DISCUSSION

The current multidimensional evaluation of several
aspects of a woman’s life and health following a severe
maternal morbidity episode, using different instruments
showed some degree of impairment associated with SMM.
There was a perception of a poorer quality of life, impair-
ment of functioning, lower reproductive capacity, develop-
ment of new clinical conditions and greater impairment
in growth and development of the respective children.
To the best of our knowledge, this multidimensional and
comprehensive assessment of the repercussions of SMM
is an innovative and more complete approach to this
topic to date.

In the present study, the SF-36 scores showed significant
differences between groups in the domains of functional
capacity, physical aspects, pain and general health, as
already reported elsewhere.”” Altered PTSD had a similar
prevalence between groups.”' Although the perception of
worse quality of life in women with SMM, they did not
report a higher proportion of PTSD. A possible expla-
nation for the apparently conflicting data is the time
elapsed between the event and the interview ranging
from 6 months to byears. There could be a decreasing
perception of PTSD, which is more strongly associated
with acute or recent events. We cannot confront these
data with findings in the literature, since no studies were
performed similarly using both instruments.

The overall mean WHODAS score was higher in
women with SMM, as well as for domains related to
mobility, domestic activities and work/school activities."
In addition, scores for the 90th percentile were similar
in both groups.'” Unfortunately, these results cannot be
compared with findings from other studies because this
was the first time that functioning was assessed in post-
partum women, at least using this instrument. Recently,
however, a pilot study conducted by the WHO and using
the simplified version, the WHODAS-12, applied within
a broader instrument to assess morbidity (the WOICE
instrument) was used in three low-income countries, both
during pregnancy and in the postpartum period. The
results, however, are still not available.”®

WHODAS enables the wunderstanding of health
behaviour in various cultures and contributes to global
public health policies. WHODAS scores are significantly
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Eligible women
n=1157

Women successfully contacted
by phone
n= 840

37 women excluded
15 died
22 did not answer

Women agreeing with a
telephone interview and then
invited for a face-to-face

interview
n= 803
Women without SMM Women after SMM
n=419 n=384
[ PTSD \ | SF-36 |

Underwent a face to face
interview with children n=638

|
| |

| Women without SMM n=323 \ | Women after SMM (n=315) |
General and

reproductive ASSIST WHODAS FSFI SLCELIDEIR

Denver

health

Children after Children
no SMM after SMM

N=307 N=264

Figure 1 Flow chart of women participating in the COMMAG study. ASSIST, Alcohol, Smoking and Substance Involvement
Screening Test; COMMAG, Cohort for Severe Maternal Morbidity; Denver, Denver Developmental Screening Test; FSFI, Female
Sexual Function Index; growth: weight or height/age; PTSD, post-traumatic stress disorder; SF36, short form (of health form, for
quality of life assessment); SMM, severe maternal morbidity=potential life-threatening condition+maternal near miss; WHODAS,

WHO Disability Assessment Schedule.
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Table 1 Main sociodemographic characteristics of women included in the study according to the previous experience of
SMM
SMM (PLTC+MNM) Controls
Characteristics n (%) n (%) P value
Age at delivery (years)? 0.015*
<19 16 (4.2) 24 (5.7)
20-29 145 (37.8) 192 (45.9)
30-39 170 (44.3) 167 (40.0)
240 53 (13.8) 35 (8.4)
Years of schooling® 0.247*
1-4 24 (6.7) 16 (4.1)
5-8 106 (29.4) 104 (26.5)
9-11 195 (54.2) 236 (60.1)
>12 35 (9.7) 37 (9.4)
Ethnicity 01711
White 201 (52.3) 198 (47.3)
Non-white 183 (47.7) 221 (52.7)
Marital status® >0.999t
With partner 258 (83.2) 269 (83.3)
No partner 52 (16.8) 54 (16.7)
Time since hospital admission until interview (years)® 0.191¢
1-2 135 (43.5) 157 (49.1)
3-5 175 (56.5) 163 (50.9)
Parity® 0.194*
1 134 (43.1) 128 (39.3)
2 88 (28.3) 114 (35.0)
>3 89 (28.6) 84 (25.8)
Gestational age at the delivery (weeks)’ <0.001%
<37 151/308 36/323
Total 384 (100.0) 419 (100.0)

Missing information for a: 1; b: 50; c: 5; d: 8; e:1; f: 7 cases (variables c—f available only for 638 women who attended the face-to-face

interview).

Controls: women without SMM.
*Pearson y? test.

TContinuity correction test.
tYates y? test.

MNM, maternal near miss; PLTC, potentially life-threatening conditions; SMM, severe maternal morbidity=potential life-threatening

condition+maternal near miss.;

associated with instruments used to measure disability,
such as the Medical Outcomes Study 36 — Short-Form
Item and the Quality of Life instrument (WHOQOL),
expanding the possibility of comparative analysis. We
chose WHODAS 2.0 because of its solid theoretical foun-
dation, excellent psychometric properties, diverse appli-
cations in different groups and settings and ease of use.
For these reasons, the shorter WHODAS version was also
incorporated into the new WHO tool (WOICE) to investi-
gate the burden of associated complications and implica-
tions of pregnancy itself in the life experience and health
of women.?* ¥’

There were no significant differences in the total FSFI
scores when comparing groups, even for each domain."®
Women who had SMM had a worse assessment of health
status and sexual function 6 months after delivery. There
were no differences in the risk of postpartum depression
between women with or without complications."” An
increased risk of depression and anxiety after childbirth
was also described in women following severe maternal
morbidity in Africa. The incidence of postpartum suicidal
ideation, greater negative perception of pregnancy and/
or childbirth and even increased risk of death within
lyear postpartum for both mother and child were higher
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Table 2 Main results of the multidimensional assessment of several aspects of women'’s health and life according to the

occurrence of severe maternal morbidity

Women after SMM

Women without SMM

Assessment n/N or Mean

% or (+SD)

n/Nor Mean % or (+SD) P value or RR (95% CI)

Telephone interview

SF-36 domain 4 (general health) 59.1 (x21.1)
PTSD score >50 112/382 29.3
Face-to-face interview
Surgical sterilisation/hysterectomy  94/301 31.2
Any new clinical condition 141/315 44.8
WHODAS 2.0 score 19.0 (£16.2)
FSFI score <26.55 131/282 46.5
ASSIST - any drug 86/315 27.3
Children
Weight <p10/age 31/264 11.7
Length <p10/age 55/262 21.0
Denver failed/impaired 44/264 16.7

67.2 (+19.6) p<0.001
112/412 27.2 p=0.556
72/305 23.6 p=0.044
82/323 25.4 p<0.001
15.8 (+14.5) p=0.015
152/301 50.5 p=0.372
79/323 245 p=0.466
11/303 3.6 RR 3.23 (1.66 to 6.31)
41/302 13.6 RR 1.54 (1.07 to 2.24)
33/307 10.7 RR 1.55 (1.02 to 2.36)

P values in bold mean they are statistically significant.
Controls: women without SMM.

ASSIST, Alcohol, Smoking and Substance Involvement Screening Test; Denver, Denver Developmental Screening Test; FSFI, Female
Sexual Function Index; PTSD, post-traumatic stress disorder; RR, risk ratio; SF-36 domain 4, Short Form (of Health Form, for quality of
life assessment); SMM, severe maternal morbidity=potential life-threatening condition+maternal near miss; WHODAS, WHO Disability

Assessment Schedule.

for SMM.* * There were no significant differences
between the use of tobacco, alcohol and illicit substances
during pregnancy of women in both groups, nor in the
period after the index pregnancy until the time of the
interview.??

We demonstrated a clear and significant growth inhi-
bition (weight and height for age) and also impaired
the development of these children. This is likely the
most innovative aspect of the present study. To the best

of our knowledge, medium-term and long-term growth
and development of children surviving SMM conditions
have yet to be evaluated. Some of these unfavourable
outcomes were probably the result of the higher occur-
rence of prematurity among SMM cases, as suggested by
the results of our multivariate analysis.

A high number of women in the group without SMM
also had alterations assessed by different instruments
used. SMM is the main focus. Nevertheless, it would

Table 3 Proportion of women identified with some altered characteristics simultaneously by two tools (only for those 638

women who also attended the face-to-face interview)

Tools Whodas FSFI PTSD SF-36 Assist Growth Denver Il
WHODAS? 66 (100%) 49 (17.3) 45 (23.5) 4 (26.9) 16 (9.7) 11 (10.5) 9(11.7)
FSFIP 9 (74.2) 283 (100%) 120 (62.8) 29 (55.8) 67 (40.6) 47 (44.8) 34 (44.2)
PTSD® 5 (68.2) 120 (42.4) 191 (100%) 29 (55.8) 63 (38.2) 29 (27.6) 28 (36.4)
SF-36¢ 14 (21.2) 9(10.2) 9(15.2) 2 (100%) 3(7.9) 0(9.5) 0(12.9)
ASSIST 6 (24.2) 67 (23.7) 63 (32.9) 3 (25.0) 165 (100%) 26 (24.8) 6 (20.8)
Growth® 1(16.7) 47 (16.6) 9(15.2) 0(19.2) 6 (15.8) 105 (100%) 24 (31.2)
Denver IIf 9 (13.6) 4 (12.1) 8(14.7) 0(19.2) 6(9.7) 4 (22.8) 77 (100%)

Cut-offs for each instrument: WHODAS: >p90; FSFI: <26.55; PTSD: >50; SF-36: <p10; ASSIST: any drug after index pregnancy; growth:

weight or height <p10/age; Denver ll: failed/impaired.

The total number of cases with altered tool score is in the shadowed boxes for each tool.

Missing information for a: 2; b:55; ¢:6; d:15; e:71; f: 67 cases. Proportions above 50% are highlighted in bold.

Proportions are related to the total number of altered cases in each instrument (100%) in columns.

ASSIST, Alcohol, Smoking and Substance Involvement Screening Test; Denver, Denver Il Developmental Screening Test; FSFI, Female Sexual
Function Index; PTSD, post-traumatic stress disorder; SF-36, Short Form (of Health Form, for quality of life assessment); WHODAS, WHO

Disability Assessment Schedule.
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Table 4 Proportion of number of tools with altered answers
for maternal conditions according to the severe maternal
morbidity status

Table 6 Factors independently associated with any
alteration in tools for the mother and the children in
multivariate analysis

No severe maternal

Number of SMM morbidity
altered tools n (%) n (%)

0 83 (30.4) 89 (30.0)
1 94 (34.4) 108 (36.4)
2 52 (19.0) 65 (21.9)
3 32 (11.7) 29 (9.8)
4 12 (4.4) 4(1.3)
5 0() 2(0.7)
Total 273a 297b

Pearson x°=7.77 (p=0.169).

Five instruments were used: WHODAS score: >p90 (41.3); FSFI
score: <26,55; PTSD total score: >50; domain 4 of SF-36: <p10
(35.0); and ASSIST: any drug used after index pregnancy.
Missing: a=50, b=18 (not all tools completed).

SMM, Severe Maternal Morbidity = Potential Life-Threatening
Condition + Maternal Near Miss.

be interesting to evaluate the subgroup without severe
morbidity. These women had some morbidity, although
less serious. Some recently published studies have empha-
sised this trend and the importance of establishing well-
defined criteria for non-severe morbidity, which could
contribute to the development of better public health
policies and adequate allocation of resources. Ultimately,
a reduction in maternal deaths could occur with inter-
ruption of the maternal morbidity spectrum and its
consequences. In response to such gaps, the WHO imple-
mented a project aimed at defining, measuring and moni-
toring less severe maternal morbidity, thus completing
the maternal morbidity continuum."?

Considering that there are very few studies approaching
medium-term and long-term repercussions of severe
maternal morbidity using a multidimensional assess-
ment, it is quite difficult to predict how generalisable

Table 5 Association of altered tools for maternal and for
children’s conditions with the severe maternal morbidity
(SMM) status

Women after Women

SMM without SMM
Altered tools n % n % P value*
Any maternal® 0.982
Yes 190 69.6 208 70;0
No 83 30.4 89 30.0
Any children® 0.015
Yes S5MN3319 70 287
No 169 66.1 225 76.3

Missing values for a: 68, b:22 cases.
*Continuity correction 2.

Adjusted
Factor OR (95%Cl) p value
Any altered maternal
assessment (n=560)
Years of schooling (<8 1.72 (1.13 t0 2.61) 0.011
years)
Any altered children assessment (n=544)
Gestational age at birth  2.97 (1.98 t0 4.48)  <0.001
(<87 weeks)
Age (years) 1.05 (1.02 to 1.08) 0.003
Time (<2 years) 1.59 (1.07 to0 2.37) 0.022
Years of schooling (<8 1.55 (1.02 to 2.36) 0.039

years)

Independent variables: group (control: 0/SMM: 1); age (years);
years of schooling (<8: 1); ethnicity (white: 0/non-white: 1); marital
status (no partner: 1); time since hospital admission until interview
(up to 2 years: 1); parity (<2: 0/>2: 1); gestational age at the
delivery (<37 weeks : 1); route of delivery (vaginal: 1/caesarean
section: 0); breast feeding (yes: 1/no: 0).

are these data for the population of women suffering the
experience of a severe maternal morbidity episode. It is
probable that individual, cultural and health system care
characteristics could play an important role in the process
on how the women’s lives and that of their children are
affected by such an occurrence across time.

Our study has, however, some limitations. The retro-
spective design of this cohort study is one of them. In
addition, as a retrospective cohort, it was not possible to
better assess the conditions associated with death among
the apparent excess cases in the exposed group. A recent
study derived from database information on multiple
countries of the American continent explored more than
700000 births and found a proportion of 1 maternal
death to 262 morbidities. This accounts for a morbidity
prevalence of 38%, with more than 50% of cases corre-
sponding to less severe maternal morbidity, signalling the
need for greater awareness about this specific group.” !
Therefore, early identification of different morbidity spec-
trum, in addition to adequate and timely management
of morbidity, may provide better maternal outcomes and
contribute to better perinatal outcomes.
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