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Abstract  This study is an evaluation of infant 
death research in Recife, Pernambuco (PE). It is a 
cross-sectional study with 120 variables grouped 
into six dimensions (prenatal, birth, child care, 
family characteristics, occurrence of death, and 
conclusion and recommendations), weighted by 
consensus technique. The research was classifie-
das adequate, partially adequate or inadequate 
according to a composite indicator assessment 
(ICA). There was dissension on 11 variables (9 in 
prenatal dimension, one in labor and birth, and 
1 in the conclusions and recommendations). Of 
the 568 deaths studied, 56.2% have adequate re-
search. The occurrence of death was the best-eval-
uated dimension and prenatal the poorest. The 
preparation of the ICA enables professionals and 
managers of child health policies to identify bot-
tlenecks in the investigation of infant deaths for 
better targeting of actions, and contributing to the 
discussion about surveillance in other cities and 
states.
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Introduction

The infant mortality surveillance (IMS) is rec-
ommended as a strategy that contributes to the 
prevention of avoidable deaths by health ser-
vices1,2. In Brazil it was adopted by the Ministry 
of Health (Ministério da Saúde – MS) as a state 
policy in 2010, with the publication of a norma-
tive and legal basis3, beginning with some munic-
ipalities that developed this strategy4-8.

In spite of the scarcity of evaluations of IMS 
in the country, studies reiterate that this strate-
gy represents an important administrative tool, 
capable of providing information for healthcare 
teams, generating critical awareness, and aiding 
the improvement of information systems5,9,10. It 
also facilitates planning interventions directed 
at the main healthcare problems and assistance 
barriers2, awakening particular interest in reach-
ing the target of infant mortality reduction that is 
a constant goal of the Sustainable Development 
Objectives (Objectivos de Desenvolvivemento Sus-
tentável– ODS) that are to be reached by the sig-
natory countries by 203011-13. 

In the formulation of the IMS, the fatalitie-
sare identified, investigated, and discussed in 
specific forums, generating healthcare promo-
tion proposals, as well as correction of vital sta-
tistics5,9,10. The death investigation retrospectively 
permits an evaluation via patient records and 
through interviews with family and professionals 
involved in maternal and child care10,14. In order 
to unravel the circumstances in which the event 
occurred, the investigation explores the variety 
of determinants in infant mortality12, identifying 
failures in the chain of healthcare actions6,15-19.

The instrument of data collection regarding 
infant death is not the same in all of Brazil, in 
spite of the Ministry of Health making a standard 
model available for investigation in the domestic, 
outpatient, and hospital environments1,10. For the 
municipalities that opted for their own instru-
ments, collection of a group of variables that are 
monitored by the Ministry is obligatory3.

The few studies on the investigation of infant 
fatalities do not consider the importance and ad-
equacy of the information toward the clarifica-
tion of each case’s singularity6,8,10. The incorpora-
tion of these elements in research with an evalua-
tive approach is indispensable for elucidating the 
limitations and possibilities of the investigation 
of infant death, with an eye towards its full im-
plementation in various states and municipalities 
in the country. 

In this way, this study has the objective of 
evaluating the adequacy of investigations into 

infant deaths in Recife (PE) occurring between 
2011 and 2013.

Methods

This is a cross-sectional study with an evaluative 
framework about the IMS carried out in Recife 
(PE), a capital city in northeast Brazil, which has 
a totally urbanized area of 218.5 km2, with 94 
neighborhoods distributed in six health districts. 
In 2010, the population was 1,537,704 inhabi-
tants, with 19,142 (1.24%) being children less 
than one year old20.

Since 2006, all infant deaths of mothers re-
siding in the municipality were investigated, with 
the exception of birth defects. The IMS is com-
prised of identification of infant deaths; epidemi-
ological investigation; discussion of the deaths; 
recommendation of proposals for health promo-
tion, healthcare, and correction of vital statistics; 
developed by a multidisciplinary team, decen-
tralized by health districts. The investigations are 
conducted by different professionals: clinically 
by the Centers for Clinical Epidemiology, autop-
sy service by the core team, and outpatient and 
house-call services by workers in primary care.

A proprietary confidential form was used, 
which considers the variables recommended by 
the Ministry of Health1,3 related to: identification 
of the child and the mother; characteristics of 
the family; prenatal data; childbirth and delivery; 
childcare; the occurrence of the death and the 
conclusions and recommendations. Profession-
als in healthcare assistance, surveillance, and ad-
ministration participate in the discussion, distin-
guishing the process from other initiatives that 
occur in the context of the committees4,5. The 
recommendations are forwarded to the health 
administrators for the appropriate actions.

The research was carried out with records of 
infant deaths that occurred in the years 2011 to 
2013, in order to work with recent data up to the 
last year with a complete database. In this period, 
of the 628 deaths eligible for investigation, 568 
(90.4%) had confidential investigation records 
located and made available by the Secretary of 
Health of Recife, constituting the study’s popu-
lation.

Considering the differences in the factors 
that contributed to the death occurrence, inde-
pendent of age range, the infant fatalities were 
grouped into the following categories: deaths of 
children that did not receive a hospital discharge 
after birth (Group 1), and deaths of children that 
received a hospital discharge to the home after 
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birth (Group 2). In the period studied, all of the 
children who died were born in a hospital envi-
ronment. Group 1 included the majority of neo-
natal deaths and part of the post-neonatal deaths, 
with causes originating in the perinatal period; 
Group 2 included the majority of post-neonatal 
deaths, with causes originating in this period.

Being indispensable to the beginning of the 
investigation, all of the variables of the confi-
dential investigation record of the infant fatal-
ities were investigated, except those related to 
the identification of the death, as well as those 
variables that were repeated in other aspects. For 
groups 1 and 2, 106 of 120 variables were stud-
ied, distributed into five dimensions: pre-natal, 
pregnancy and childbirth; family characteristics; 
occurrence of death; and conclusions and recom-
mendations. Childcare was added to Group 2.

The selected variables were evaluated accord-
ing to their importance in the investigation of 
infant death by the technique of consensus21, by 
a group of 25 specialists in the areas of mater-
nal-infant health and death surveillance, working 
in the different levels of the Unified Health Sys-
tem (Sistema Único de Saúde – SUS). Initially, a 
meeting was held with the specialists for a knowl-
edge briefing on the study’s proposal and the cri-
teria for evaluation of the variables: value of the 
information for the reconstruction of the history 
of each death; capacity to identify the level of the 
system and the action in the chain of healthcare 
in which possible failure occurred; possibility of 
understanding the events that contributed to the 
death event; and to generate recommendations 
for its avoidance. For each variable, a weighted 
value between 0 and 10 must be a given.

A classification framework for analysis was 
mailed electronically to each of the specialists 
and only one did not respond. Using the estab-
lished weights, the average (x)and standard de-
viation (σ) for each variable were calculated. The 
average indicated the importance of the variable 
from the point of view of the specialists, and the 
standard deviation indicated the degree of con-
sensus. Thus, σ ≤ 1 was considered consensus, σ 
> 1 and < 3 little consensus, and σ ≥ 3 dissension. 
Chart 1 presents a synthesis of the stages of the 
technique of consensus. 

All of the variables in Group 1 achieve con-
sensus or little consensus. In Group 2, dissension 
in 11 variables was identified (nine related to 
the pre-natal dimension, one to pregnancy and 
childbirth, and one to conclusions and recom-
mendations), which were discussed in person by 
19 specialists for consensus according to the new 
weight (Table 1)

Simultaneously, the variables of the investigat-
ed death records of the period under study were 
evaluated by the researchers regarding their degree 
of completion, attributing the following weighted 
values: 0 (not filled out), 1 (partially filled out), 
and 2 (filled out). For each variable of the death 
investigation, the value observed (weighted value 
of importance x completion) and the maximum 
desired value (weighted value of importance x 
maximum completion value) were obtained.

Next, a composite indicator assessment (in-
dicador composto para avaliação– ICA) for each 
dimension (ICA

dim
) and for the set of dimensions 

(ICA
total

) of infant death investigations was con-
structed. The ICA

dim 
represented a proportion of 

the sum of observed values of the set of variables 
of the respective dimension in relation to the sum 
of maximum desired values for each of the same 
variables, according to the following equation:

ICA
dim

 = (                                               ) x 100

To obtain the ICA
total

 of the investigation, the 
average of the ICA

dim 
was used. Using the val-

ues of the compound indicators, the investiga-
tion of each infant death by dimension and by 
its set were classified as: adequate (ICA ≥ 80%), 
partially adequate (ICA = 60-79%), and inade-
quate (ICA < 60%) (Table 1). The differences in 
the investigation between the health districts and 
the dimensions were verified by the Pearson chi-
squared test (χ2), with a significance level of 5%. 
When more than 20% of the cells presented a de-
sired value < 5, this test was not applied.

The study was approved by the Research 
Ethics Committee of the Aggeu Magalhães Re-
search Center of the Oswaldo Cruz Foundation 
- CPqAM/Fiocruz and obtained permission from 
the Secretary of Health of Recife.

Results

In the period studied, 843 infant deaths occurred 
in Recife, with an infant mortality coefficient (co-
eficiente de mortalidade infantile – CMI) of 12.4 
per 1000 live births (nascidos vivos – NV). The 
largest number of infant deaths (198) was re-
corded in the health district VI, while the greatest 
CMI (14.7 for 1000 NV) was found in district I. 
Of the 628 deaths eligible for investigation, 96.7% 
(607) were investigated and discussed. In the dis-
tricts, this proportion varied from 92.9% (III) to 
100.0% (I and V). Of the 568 deaths studied, 467 
(82.2%) belong to Group 1, and 101 (17.8%) to 
Group 2 (Table 2). 

Ʃobserved value
Ʃmaximum desired value
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In Recife, 56.5% of the investigations in Group 
1 were classified as adequate. Differences between 
the dimensions of the investigation were verified, 
whose adequacy varied from 56.7% (pre-natal) to 
81.2% (occurrence of the death). The best evalua-

tion of the investigation (87.8% adequate) was in 
health district VI, and the greatest percentage of 
inadequacy was in III (41.4%) (Table 3).

In Group 2, 54.5% of the investigations were 
adequate, with the dimensions of family char-

Chart 1. Synthesis of procedures for the creation of compost indicators for evaluation of investigation of infant 
deaths.

Phase Activity developed Actors

Grouping of infant 
deaths

Death records were made available in:
Group 1: deaths of children that did not receive a hospital discharge 
after death.
Group 2: deaths of children that received a hospital discharge to the 
home after birth. 

Researchers

Selection of variables 
of IMS instruments

Evaluation of all variables of the investigation records of infant 
deaths, with exceptions for those related to the identification of 
death indispensable to the beginning of the investigation, and those 
that are repeated in other categories, totaling:
Group 1 = 106 variables distributed in five categories (pre-natal, 
birth and delivery, family characteristics, occurrence of death, and 
conclusions and recommendations.
Group 2 = 120 variables distributed in six categories (same as 
Group 1 plus childcare)

Researchers

System for 
agreement

study’s proposal and criteria for evaluation of the variables. 

2. Electronic mailing of the relevant guidelines for analysis of each 
variable, to be given a weight between 0 and 10.

3. Using the established weights, the average and standard deviation 
for each variable were calculated.

4. Identification of variables with dissension(σ>3) 

5. Face-to-face discussion for consensus regarding a new weight for 
the variables with dissension (n=11 all from Group 2) 

25 specialists

24 specialists

Researchers

Researchers

19 specialists

Evaluation of the 
filling out of the 
record’s variables

Evaluation of variables from investigated death records according to 
their state of completion, with the following weighted values:
0 = not filled out
1 = partially filled out
2 = filled out

Researchers

Creation of the ICA 
(composite indicator 
assessment)

1. For each variable of the death investigation, the value observed 
(weighted value of importance x completion) and the maximum 
desired value (weighted value of importance x maximum 
completion value) were obtained.

2. Creation of the ICA
dim

 and the ICAtotal
ICA

dim
= a proportion of the sum of observed values of the set of 

variables of the respective dimension in relation to the sum of 
maximum desired values for each of the same variables
ICA

total
= average of the ICA

dim

Researchers

Classification of the 
investigations

The investigation of each infant death by dimension and for its set 
was classified as: 
Adequate: ICA ≥ 80%
Partially adequate: ICA = 60–79%
Inadequate: ICA < 60%

Researchers
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acteristics (78.2%) and occurrence of the death 
(79.2%) with the best evaluation, and childcare 
being the most inadequate dimension (28.7%). 

In the health districts, the adequacy of the inves-
tigation varied from 21.1% (III) to 85.7% (VI). 
Between the districts there were also differences 

Table 1. Synthesis of consensus, according to opinion of the specialists, related to weight of variables of the 
investigation record of infant death.

Dimensions and variables
Group 1 Group 2

x σ x σ
Prenatal (41 variables)

Number of prenatal doctor visits (exact) 9,6 0,8 7,9 1,9

Where prenatal care was carried out (health unit) 8,7 2,2 7,1 2,8

Week or month of pregnancy in whichprenatal care was begun 9,7 0,9 8,0* 3,0*

Pregnancy card (visits 
and dates)

Date ofvisits 9,4 1,0 7,0* 3,0*

Weeks of pregnancy (amenorrhea) 9,6 0,8 7,4 2,7

Weight (kg) 9,4 1,1 7,0* 3,0*

Blood pressure (mmHg) 9,9 0,3 8,0* 3,0*

Uterineheight (cm) 9,1 1,3 6,8 2,9

Fetal heartbeats (Batimentos cardíacos fetais - BCF) 9,6 1,0 7,0* 3,2*

Complementary 
exams (if done, dates, 
results)

Urine tests 9,7 0,8 7,5 2,7

Urine sample in the case of urinary tract infection 
(UTI)

9,8 0,6 7,5 2,7

Fasting glycaemia 9,8 0,5 7,3 2,7

Hb/ Hematocrit 9,3 1,4 7,3 2,7

Blood classification 9,7 0,6 7,5 2,7

VDRL test 10,0 0,2 8,4 2,4

Anti-HIV test 9,9 0,4 8,5 2,5

Other serology tests 8,9 1,3 7,7 2,6

Obstetric/fetal ultrasound 9,6 0,8 7,6 2,7

Adequate vaccine plan against tetanus at the end of pregnancy 9,3 1,2 9,0* 3,0*

Maternal 
complications in the 
pregnancy

Hypertension 9,8 0,5 8,0 2,1

Hemorrhage 9,7 0,6 7,5 2,1

Diabetes 9,8 0,4 7,9 2,1

Anemia 9,4 0,9 7,5 2,1

Heart disease 9,6 0,7 7,2 2,3

Urinary infection 9,9 0,3 8,0 2,2

Vulvovaginitus 9,7 0,8 7,7 2,2

Syphilis 10,0 0,2 8,8 1,9

Rubella 9,5 1,5 8,2 2,3

Respiratory infection 8,6 1,8 6,6 2,8

Threat of premature birth 9,8 0,4 7,8 2,1

Obesity 9,0 1,5 7,2 2,5

Alcohol use 9,3 1,0 8,1 1,8

Smoking 9,4 1,0 8,1 1,9

Illicit drugs 9,5 0,8 8,5 1,8

Use of medication (what type) 9,3 1,1 8,3 1,9

Treatment of prenatal complications (which and when) 9,9 0,3 8,0 2,4

In areas covered by 
PSF or PACS

Received a visit from a Community Health Agent 
(Agente Comunitário de Saúde- ACS) during 
pregnancy

9,2 2,1 8,0* 3,3*

Number of ACS visits during pregnancy 9,5 1,0 8,0* 3,0*

Pregnancy history 
(including the child 
that died)

Number of pregnancies 8,6 2,2 7,5 2,9

Number of vaginal and cesarean births 8,6 1,6 6,0* 3,1*

Number of live births, stillbirths, and abortions 9,5 1,2 8,0 2,7

it continues
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Dimensions and variables
Group 1 Group 2

x σ x σ
Pregnancy and childbirth (23 variables)

Where did the birth occur (health unit/name, home, other) 9,4 1,2 8,0 2,3

A partogram was used during labor 9,0 2,1 5,0* 3,1*

Labor was induced 9,2 1,3 7,1 2,6

Quick test for syphilis (VDRL) was carried out 9,9 0,4 8,6 2,2

Quick test for HIV was carried out 9,7 0,9 8,4 2,3

Gestational age (exact) 9,5 1,0 8,8 1,6

Type of pregnancy (single, double, triple, or more) 9,3 1,2 8,2 1,8

Type of birth 9,4 1,2 8,3 2,1

If cesarean, did the intervention occur before labor started? 9,3 1,7 7,3 2,8

When did the rupture of membranes occur? 9,7 0,8 7,8 2,2

Odor of amniotic fluid 9,7 0,7 7,8 2,2

Aspect of amniotic fluid 9,7 0,7 7,6 2,1

Weight at birth 9,9 0,4 9,6 1,1

Apgar score 9,7 0,8 9,6 0,6

Length of stay of the newborn in the maternity ward 9,6 0,7 9,4 1,2

In case they stayed 
more than 48h in 
maternity or in the 
transfer health unit

Reason 9,7 0,6 9,2 1,6

Discharge in maternity/transfer unit before the 
death occurrence?

9,1 2,2 8,7 2,5

Clinical history before the discharge/death 9,8 0,7 9,3 1,5

Treatment 9,7 0,7 9,3 1,5

Exams 9,7 0,6 8,9 2,0

Procedures 9,7 0,6 8,9 1,9

In indication of ICU/mechanical ventilation –was it 
given in a timely manner?

9,7 0,9 8,7 2,1

In case of need for transferal – was one granted in a 
timely manner?

9,7 0,9 8,7 2,2

Childcare (11 variables)

The child had monitoring via childcare NA 9.8 0.5

Local where monitoring took place (health unit) NA 8.8 1.7

Time of exclusive breastfeeding NA 9.9 0.4

Number of visits between birth/death NA 9.6 0.8

Received a visit from ACS (for an area covered by PSF or PACS) NA 9.6 0.8

Child’s Card Did they have a Child’s Card? NA 9.5 0.8

Vaccination on schedule NA 9.8 0.6

Weigh/age curve NA 9.9 0.4

Development (normal for age or evidence of delay) NA 9.7 0.7

History of previous illnesses NA 9.8 0.5

Hospital internment NA 9.8 0.5

Family characteristics (13 variables)

Private health insurance plan 6,5 2,5 6,5 2,6

Monthly Family income in the period of the death 8,3 2,0 9,0 1,3

Number of persons living in the home in the period of the death 7,7 1,8 8,7 1,3

Number of children less than five years old 7,5 2,4 8,3 2,2

Number of rooms used as a bedroom 7,1 2,5 8,3 2,2

Type of housing (owned, rented, donated, or occupied) 7,8 1,6 8,6 1,2

Dominant construction material of the home 7,9 2,1 8,6 1,8

Source of water supply 7,9 2,2 9,2 1,0

Type of sanitation system 8,1 2,2 9,4 0,8

Destination for garbage/domestic refuse 7,9 2,1 9,2 0,9

Distance to health services 8,1 2,5 8,3 2,9

Availability of doctor visits 8,3 2,8 9,1 1,6

Who cared for the child NA 8,8 2,2

Table 1.  continuation

it continues
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observed in the six dimensions, with emphasis 
on childcare with 46.7% of inadequate investiga-
tions in Group II (Table 3).

For the total of infant deaths, considering the 
set of dimensions, 56.2% of the investigations 
were adequate, with occurrence of death being 

Dimensions and variables
Group 1 Group 2

x σ x σ
Occurrence of death (12 variables)

Place where the death occurred (health unit/name, home, other) 9,5 1,1 9,6 1,1

Death at a health unit Time of hospitalization in the unit where the death 
occurred

9,5 0,9 9,4 0,9

Sector of the death occurrence 9,4 1,0 9,4 1,0

The child arrived by transfer from another unit/
which?

9,0 2,3 9,5 1,1

Diagnostic hypothesis of entry at the unit where the 
death occurred

9,7 0,8 9,7 0,8

Clinical history/physical exam 9,9 0,4 9,9 0,4

Weight during hospitalization 9,3 2,1 9,7 0,6

Development/treatment 9,8 0,6 9,8 0,6

Exams 9,7 0,7 9,7 0,7

Final diagnosis 9,7 0,6 9,8 0,6

Autopsy carried out 9,5 1,1 9,6 1,1

Description of the autopsy report 9,6 0,9 9,6 0,8

Conclusions and recommendations (20 variables)

After the investigation, the death was discussed? 9,7 0,9 9,7 0,9

The discussion occurred in and Expandedor Restricted Technical-
Management?

8,8 2,3 8,8 2,3

The investigation validated or altered one or more of the filled-out variables 
of the DNV or the DO? If so, which?

9,3 1,4 9,3 1,4

The investigation validated/altered the sequence of causes of death?If so, 
describe the causes of death after the investigation

9,4 1,1 9,4 1,1

In relation to 
healthcare, the 
investigation 
furnished sufficient 
elements to identify 
successes and 
problems in: a:

Family planning 8,6 2,4 8,0 2,4

Coverage of primary care 8,9 2,2 9,4 1,2

Prenatal 9,7 0,9 8,2 2,1

Assistance during birth 9,6 0,9 8,2 1,8

Assistance to the newborn in the maternity ward 9,6 1,0 8,0 2,1

Assistance to the child in the Health Center/UBS/
PSF/PACS

NA 9,7 0,9

Assistance to the child in urgent care / emergency 
room

NA 9,2 2,3

Assistance to the child in the hospital 9,1 2,3 9,5 1,0

Reference and counter-reference 9,1 2,3 9,5 1,2

Bed at ICU – high-risk pregnancy 9,2 2,2 2,0* 3,1*

Bed at ICU Neonatal 9,7 0,9 8,3 2,6

Center of regulation 9,0 1,8 8,6 2,2

Pre- and inter-hospital transport 8,8 2,3 9,3 1,3

Blood banks 9,2 1,3 9,0 1,7

The information from the investigation was sufficient for the group to 
classify the death as avoidable?

9,3 1,3 9,3 1,2

The discussion of the death generated specific recommendations for the 
inherent problems identified at the health sector

9,5 1,0 9,5 1,0

NA = not applicable. *Variables that had dissension and were re-discussed by the specialists. Group 1: deaths of children that did 
not receive a hospital discharge after birth. Group 2: deaths of children that received a hospital discharge for the home after birth.

Table 1.  continuation
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Table 3. Distribution of infant fatalities in Groups 1 and 2 by dimension and health district of residence 
according to classification of the study. Recife, 2011 and 2013.

Classification of the 
investigation by dimension

Group 1

Health district of residence
Recife 

(n = 467) 
n (%)

I 
(n = 39)

II 
(n = 75)

III 
(n = 99)

IV 
(n = 84)

V 
(n=47)

VI 
(n=123)

n (%) n (%) n (%) n (%) n (%) n (%)

Prenatal**        

Adequate 18 (46,2) 47 (62,7) 42 (42,4) 40 (47,6) 26 (55,3) 92 (74,8) 265 (56,7)

Partially adequate 8 (20,5) 2 (2,7) 6 (6,1) 12 (14,3) 4 (8,5) 21 (17,1) 53 (11,3)

Inadequate 13 (33,3) 26 (34,7) 51 (51,5) 32 (38,1) 17 (36,2) 10 (8,1) 149 (31,9)

Pregnancy and birth*        

Adequate 35 (89,7) 54 (72,0) 45 (45,5) 37 (44,0) 28 (59,6) 111 (90,2) 310 (66,4)

Partially adequate 3 (7,7) 11 (14,7) 23 (23,2) 20 (23,8) 11 (23,4) 10 (8,1) 78 (16,7)

Inadequate 1 (2,6) 10 (13,3) 31 (31,3) 27 (32,1) 8 (17,0) 2 (1,6) 79 (16,9)

Childcare        

Adequate - - - - - - -

Partially adequate - - - - - - -

Inadequate - - - - - - -

Family characteristics        

Adequate 0 (0,0) 51 (68,0) 59 (59,6) 57 (67,9) 35 (74,5) 95 (77,2) 297 (63,6)

Partially adequate 8 (20,5) 1 (1,3) 4 (4,0) 3 (3,6) 1 (2,1) 4 (3,3) 21 (4,5)

Inadequate 31 (79,5) 23 (30,7) 36 (36,4) 24 (28,6) 11 (23,4) 24 (19,5) 149 (31,9)

Occurrence of death*        

Adequate 38 (97,4) 69 (92,0) 74 (74,7) 51 (60,7) 28 (59,6) 119 (96,7) 379 (81,2)

Partially adequate 0 (0,0) 2 (2,7) 8 (8,1) 17 (20,2) 7 (14,9) 1 (0,8) 35 (7,5)

Inadequate 1 (2,6) 4 (5,3) 17 (17,2) 16 (19,0) 12 (25,5) 3 (2,4) 53 (11,3)

Conclusion and recommendations*       

Adequate 39 (100,0) 35 (46,7) 55 (55,6) 55 (65,5) 19 (40,4) 121 (98,4) 324 (69,4)

Partially adequate 0 (0,0) 31 (41,3) 8 (8,1) 1 (1,2) 22 (46,8) 2 (1,6) 64 (13,7)

Inadequate 0 (0,0) 9 (12,0) 36 (36,4) 28 (33,3) 6 (12,8) 0 (0,0) 79 (16,9)

Set of dimensions*        

Adequate 25 (64,1) 42 (56,0) 30 (30,3) 34 (40,5) 25 (53,2) 108 (87,8) 264 (56,5)

Partially adequate 8 (20,5) 19 (25,3) 28 (28,3) 27 (32,1) 10 (21,3) 9 (7,3) 101 (21,6)

Inadequate 6 (15,4) 14 (18,7) 41 (41,4) 23 (27,4) 12 (25,5) 6 (4,9) 102 (21,8)
it continues

Table 2. Characteristics of the study population.

Characteristics of 
the study population 

(2011-2013) 

Health district of residence
RecifeI

 (Center)
II 

(North)
III 

(Northwest)
IV 

(West)
V 

(Southeast)
VI 

(South)

CMI of the triennium 
(per 1000 NV)

14.7 13.7 12.9 12.8 10.8 11.5 12.4

Infant fatalities

Total (n) 55 136 174 155 125 198 843

Elegible for investigation 
(n, %)

50 (90.9) 100 (73.5) 127 (73.0) 103 (66.5) 87 (69.6) 161 (81.3) 628 (74.5)

 Investigated and 
discussed (n, %)

50 (100.0) 95 (95.0) 118 (92.9) 99 (96.1)) 87 (100.0) 158 (98.1) 607 (96.7)

Fatalities studied (n, %) 50 (100.0) 90 (94.7) 118 (100.0) 95 (96.0) 57 (65.5) 158 (100.0) 568 (93.6)

 Group 1 (n, %) 39 (78.0) 75 (83.3) 99 (83.9) 84 (88.4) 47 (82.5) 123 (77.8) 467 (82.2)

 Group 2 (n, %) 11 (22.0) 15 (16.7) 19 (16.1) 11 (11.6) 10 (17.5) 35 (22.2) 101 (17.8)
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the most adequate (80.8%) and pre-natal being 
the most inadequate (30.6%). Health district VI 
was the best evaluated, with 87.3% of investiga-
tions classified as adequate, and district III was 
the worst (40.7% inadequate) (Table 4). 

In Groups 1 and 2 and in the total of infant 
deaths, a significant difference (p < 0.001) was 
observed between the health districts and the 
dimensions (pregnancy and birth, occurrence 
of death, conclusion and recommendations, and 
the set of dimensions) in which it was possible to 
calculate χ2 (Tables 2 and 3).

Discussion

The study demonstrates that infant fatalities oc-
curred principally in children that did not receive 
a hospital discharge after birth, and were investi-
gated and discussed almost in their entirety. The 
investigation was adequate in slightly more than 
half of fatalities. In spite of more than one decade 
of implementation of IMS in the municipality, it 
is noteworthy that 1/5 of deaths presented in-
adequate investigation. This situation shows the 
difficulty that public authorities have in consol-
idating actions in the long term, even when they 

Table 3. continuation 

Classification of the 
investigation by dimension

Group 2

Health district of residence
Recife

 (n = 101)
 n (%)

I 
(n=11)

II 
(n=15)

III 
(n=19)

IV 
(n=11)

V 
(n=10)

VI 
(n=35)

n (%) n (%) n (%) n (%) n (%) n (%)

Prenatal**              

Adequate 7 (63,6) 8 (53,3) 8 (42,1) 6 (54,5) 7 (70,0) 28 (80,0) 64 (63,4)

Partially adequate 2 (18,2) 2 (13,3) 2 (10,5) 0 (0,0) 2 (20,0) 4 (11,4) 12 (11,9)

Inadequate 2 (18,2) 5 (33,3) 9 (47,4) 5 (45,5) 1 (10,0) 3 (8,6) 25 (24,8)

Pregnancy and birth*              

Adequate 11 (100,0) 7 (46,7) 5 (26,3) 2 (18,2) 6 (60,0) 26 (74,3) 57 (56,4)

Partially adequate 0 (0,0) 3 (20,0) 7 (36,8) 2 (18,2) 0 (0,0) 6 (17,1) 18 (17,8)

Inadequate 0 (0,0) 5 (33,3) 7 (36,8) 7 (63,6) 4 (40,0) 3 (8,6) 26 (25,7)

Childcare              

Adequate 7 (63,6) 5 (33,3) 7 (36,8) 6 (54,5) 6 (60,0) 28 (80,0) 59 (58,4)

Partially adequate 1 (9,1) 3 (20,0) 4 (21,1) 1 (9,1) 1 (10,0) 3 (8,6) 13 (12,9)

Inadequate 3 (27,3) 7 (46,7) 8 (42,1) 4 (36,4) 3 (30,0) 4 (11,4) 29 (28,7)

Family characteristics              

Adequate 6 (54,5) 12 (80,0) 13 (68,4) 8 (72,7) 9 (90,0) 31 (88,6) 79 (78,2)

Partially adequate 0 (0,0) 0 (0,0) 1 (5,3) 1 (9,1) 0 (0,0) 0 (0,0) 2 (2,0)

Inadequate 5 (45,5) 3 (20,0) 5 (26,3) 2 (18,2) 1 (10,0) 4 (11,4) 20 (19,8)

Occurrence of death*              

Adequate 11 (100,0) 10 (66,7) 13 (68,4) 4 (36,4) 7 (70,0) 35 (100,0) 80 (79,2)

Partially adequate 0 (0,0) 1 (6,7) 4 (21,1) 2 (18,2) 0 (0,0) 0 (0,0) 7 (6,9)

Inadequate 0 (0,0) 4 (26,7) 2 (10,5) 5 (45,5) 3 (30,0) 0 (0,0) 14 (13,9)

Conclusion and recommendations*            

Adequate 11 (100,0) 6 (40,0) 6 (31,6) 7 (63,6) 4 (40,0) 33 (94,3) 67 (66,3)

Partially adequate 0 (0,0) 7 (46,7) 2 (10,5) 0 (0,0) 5 (50,0) 0 (0,0) 14 (13,9)

Inadequate 0 (0,0) 2 (13,3) 11 (57,9) 4 (36,4) 1 (10,0) 2 (5,7) 20 (19,8)

Set of dimensions*              

Adequate 8 (72,7) 5 (33,3) 4 (21,1) 3 (27,3) 5 (50,0) 30 (85,7) 55 (54,5)

Partially adequate 2 (18,2) 5 (33,3) 8 (42,1) 3 (27,3) 5 (50,0) 4 (11,4) 27 (26,7)

Inadequate 1 (9,1) 5 (33,3) 7 (36,8) 5 (45,5) 0 (0,0) 1 (2,9) 19 (18,8)
Group 1: child mortalities that did not receive hospital discharge after birth. Group 2: child mortalities that received hospital 
discharge to their homes after birth. Classification of investigation: adequate (ICA>80%), partially adequate (ICA = 60-79%) and 
inadequate (ICA < 60%). *Difference between dimension and health district, p(χ2) < 0,001. ** Difference between dimension and 
health district, p(χ2) < 0,001 only for Group 1.
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are considered priorities and with the obligatory 
operationalization by decree of the Ministry of 
Health3. 

National and international research pertain-
ing to the auditing and investigation of infant 
death mainly deals with the circumstances of the 
death occurrences, the quantitative aspects of the 
investigated fatalities, and the state of completion 
of the records5,6,8,10,14,16,18,19,22. In the present study, 
in addition to these approaches, we incorporate 
other elements that permit us to construct a 
composite indicator for evaluation of the infant 
death investigation. To evaluate the investigation 
records and the data pertaining to the closing of 
the case after discussion, a large number of vari-

ables of the instrument were used. The meth-
od utilized made possible an evaluation of the 
deaths’ investigations with greater discrimina-
tion regarding the positive points and those that 
need to be improved in the operationalization 
of this strategy, which can be employed in other 
municipalities.

The weights attributed to the variables by the 
technique of consensus represent only one de-
gree of provisionary consensus, considering that 
the epidemiological profile and the healthcare as-
sistance network are in constant change, however 
it functions as a point of departure and reference 
for a process that can include other strategies of 
redefinition of the variables’ weights and for the 

Table 4. Distribution of infant fatalities by dimension and health district of the residence, according to the 
classification of the investigation. Recife, 2011 to 2013.

Classification of the 
investigation by dimension

Health district of residence
Recife 

(n=568)
I (n=50) II (n=90) III (n=118) IV (n=95) V (n=57) VI (n=158)

n (%) n (%) n (%) n (%) n (%) n (%)

Prenatal*        

Adequate 25 (50.0) 55 (61.1) 50 (42.4) 46 (48.4) 33 (57.9) 120 (75.9) 329 (57.9)

Partially adequate 10 (20.0) 4 (4.4) 8 (6.8) 12 (12.6) 6 (10.5) 25 (15.8) 65 (11.4)

Inadequate 15 (30.0) 31 (34.4) 60 (50.8) 37 (38.9) 18 (31.6) 13 (8.2) 174 (30.6)

Pregnancy and birth*        

Adequate 46 (92.0) 61 (67.8) 50 (42.4) 39 (41.1) 34 (59.6) 137 (86.7) 367 (64.6)

Partially adequate 3 (6.0) 14 (15.6) 30 (25.4) 22 (23.2) 11 (19.3) 16 (10.1) 96 (16.9)

Inadequate 1 (2.0) 15 (16.7) 38 (32.2) 34 (35.8) 12 (21.1) 5 (3.2) 105 (18.5)

Childcare        

Adequate 7 (63.6) 5 (33.3) 7 (36.8) 6 (54.5) 6 (60.0) 28 (80.0) 59 (58.4)

Partially adequate 1 (9.1) 3 (20.0) 4 (21.1) 1 (9.1) 1 (10.0) 3 (8.6) 13 (12.9)

Inadequate 3 (27.3) 7 (46.7) 8 (42.1) 4 (36.4) 3 (30.0) 4 (11.4) 29 (28.7)

Family characteristics        

Adequate 6 (12.0) 63 (70.0) 72 (61.0) 65 (68.4) 44 (77.2) 126 (79.7) 376 (66.2)

Partially adequate 8 (16.0) 1 (1.1) 5 (4.2) 4 (4.2) 1 (1.8) 4 (2.5) 23 (4.0)

Inadequate 36 (72.0) 26 (28.9) 41 (34.7) 26 (27.4) 12 (21.1) 28 (17.7) 169 (29.8)

Occurrence of death*        

Adequate 49 (98.0) 79 (87.8) 87 (73.7) 55 (57.9) 35 (61.4) 154 (97.5) 459 (80.8)

Partially adequate 0 (0.0) 3 (3.3) 12 (10.2) 19 (20.0) 7 (12.3) 1 (0.6) 42 (7.4)

Inadequate 1 (2.0) 8 (8.9) 19 (16.1) 21 (22.1) 15 (26.3) 3 (1.9) 67 (11.8)

Conclusion and recommendations*       

Adequate 50 (100.0) 41 (45.6) 61 (51.7) 62 (65.3) 23 (40.4) 154 (97.5) 391 (68.8)

Partially adequate 0 (0.0) 38 (42.2) 10 (8.5) 1 (1.1) 27 (47.4) 2 (1.3) 78 (13.7)

Inadequate 0 (0.0) 11 (12.2) 47 (39.8) 32 (33.7) 7 (12.3) 2 (1.3) 99 (17.4)

Set of dimensions*        

Adequate 33 (66.0) 47 (52.2) 34 (28.8) 37 (38.9) 30 (52.6) 138 (87.3) 319 (56.2)

Partially adequate 10 (20.0) 24 (26.7) 36 (30.5) 30 (31.6) 15 (26.3) 13 (8.2) 128 (22.5)

Inadequate 7 (14.0) 19 (21.1) 48 (40.7) 28 (29.5) 12 (21.1) 7 (4.4) 121 (21.3)

Classification of investigation: adequate (ICA ≥ 80%), partially adequate (ICA = 60-79%) and inadequate (ICA < 60%). *Difference 
between dimension and health district, p(χ2) < 0,001.
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renovation of consensus21. Nevertheless, it con-
stitutes a useful tool for evaluation, and can be 
used in whole or in part, or modified, depending 
on state and municipal realities. 

No variable from the investigation records, 
whether in deaths of Group 1 or 2, was excluded 
by the technique of consensus. This fact is prob-
ably related to the process of discussion of this 
strategy in the country, and in particular in the 
locale of the study, especially after the multiple 
institutional productions such as manuals and 
technical notes, in the context of the Millennium 
Development Goals (MDGs) and Sustainable 
Development Goals (SDGs)1,3,11-13.

Considering the diversity of the epidemiolog-
ical profile and assistance available in Brazil, the 
Ministry of Health suggests minimum variables 
that should be part of the investigation records, 
and recommends the addition of others that re-
spond to local needs1,3. Aside from the ones pro-
posed by the Ministry, the case under consider-
ation adds other variables, for example some that 
favor a better specification of the basic cause of 
death by maternal affections. 

The classification of infant fatalities into two 
groups was due to the principal activities in-
volved in the infant death and the preferred locus 
of the investigation. For Group 1, the subjects of 
most relevance relate to prenatal care, assistance 
to the delivery, and the immediate care of the 
baby, while those in Group 2 concern the mon-
itoring of the child. The division of fatalities into 
neonatal and post-natal does not entirely convey 
the essence of the main causes for intervention, 
in particular when there is use of intensive med-
ical technologies that can delay death in new-
borns17,23.

Post-neonatal fatalities in children that did 
not have a hospital discharge after birth became 
more frequent in maternity wards that have done 
away with intensive therapy units. On the other 
hand, the improvement of life conditions of the 
population and access to goods and services con-
tributed to the reduction of late neonatal mor-
talities among those that had a discharge from a 
maternity ward17,23.

Regarding the evaluation of the investigation 
by dimension, it can be stated that the occurrence 
of the death, pertaining to the assistance given to 
the child in the hospital4-5,8,10, presented the most 
adequacy for both the Groups for the total of fa-
talities. Such a fact can be due to the proximity 
and ease of access to the medical charts by the 
teams of the Center of Hospital Epidemiology, 
which are responsible for the investigation at this 

level of attention, developing evaluations and in-
stitutional diagnostics24.

The study identified the most inadequacy of 
the investigation in the prenatal and childcare 
dimensions of Groups 1 and 2, respectively. In 
Group1, the prenatal data is information that is 
essential for the prediction of risk in the moth-
er-child binary. In Group 2, the data on childcare 
is fundamental for the evaluation of growth and 
development and background of the child9,25. 
These are important dimensions that guide the 
promotion of health and well-being, as well as 
creating an opportunity for the identification of 
problems and their respective treatments since 
the conception of the child4.

The Family Health Strategy teams maintain a 
relevant role in the investigation in the prenatal 
and childcare dimensions, in that these profes-
sionals have broad access to the outpatient re-
cords. In this way, primary care is the privileged 
site for the collection of information about infant 
fatalities and activity in its determining factors, 
minimizing adverse conditions regarding family, 
territory, access to the healthcare system, and the 
quality of attention offered1,6,9.

The inadequate investigation of the prenatal 
and childcare dimensions, shown in this study, 
with a consequent lack of evaluation of the stag-
es of mother-child care, contributed to the in-
equities in the investments in the various levels 
of attention, perpetuating deficiencies mainly in 
primary care. The intensification of training of 
the Family Health Strategy teams regarding the 
investigation of infant fatalities is an indispens-
able condition in order for the managers to know 
and act on the problems related to the offered 
healthcare services.

The low adequacy of the investigation of 
infant fatalities reflects difficulties in obtaining 
the necessary information for each case, such as: 
lack of access to patient records due to bureau-
cratic or administrative problems, principally in 
supplemental and private healthcare assistance 
services; lack of recordkeeping in the outpatient 
and hospital records; and illegible annotations. 
Regarding household interviews, the absence of 
information is due to wrong addresses or families 
moving, as well as refusals15,22,26.

The evaluation of the investigation of infant 
fatalities permitted the identification of signifi-
cant differences between the health districts in 
their different dimensions. Evidence of deficien-
cies in the process of investigation makes possible 
the qualification and organization of the activities 
of the IMS in accordance with the particularities 
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of each territory. It is noteworthy that the district, 
as the unit of analysis, presents the advantage of 
being less heterogeneous than the whole munic-
ipality. Aside from this, these territorial units are 
utilized for all the areas of the municipal public 
administration, which facilitates an intersectoral 
approach, planning of actions, and operational-
ization of social and health programs27.

The international experiences indicate 
whether the strategy is to be properly executed to 
understand the circumstances of the death and 
carry out the effective recommendations to avoid 
similar events28-30. Like what occurs in the im-
provement of information systems in health31,32, 
for the perfecting of the investigation of infant 
fatalities, the following should be considered: in-
equalities in the training of professionals respon-
sible for this action; the lesser importance given 
to specific variables during the process of data 
collection; and the poor completion and filling 
out of outpatient and hospital records25,33,34.

For the IMS, we recommend the institution 
of permanent activities of training, supervision, 
accompaniment, and quality control of the in-
vestigations of infant fatalities for all the levels 
of the healthcare system involved in this strategy. 
The challenge of improving the investigation is 
a fundamental stage for the IMS to favor a criti-
cal reflexive environment concerning the care of 
mother and child, and contribute to the organi-
zation of thematic networks of care in the differ-
ent health regions.

The development of the tool for the evalu-
ation of IMS makes possible the identification 
of the bottlenecks in the investigation of infant 
fatalities for better targeting of actions by pro-
fessionals and administrators of child healthcare 
policies. In addition, it contributes to reflection 
on this surveillance in other municipalities and 
states.
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