
385

Proportion and factors associated with Apgar less than 7 
in the 5th minute of life: from 1999 to 2019, what has changed?

Abstract  Although variation between observers 
in the assessment of the Apgar score, it remains a 
useful indicator of the general conditions of the 
newborn. This is a cross-sectional study based on 
population of live births in Brazil in 1999 and bi-
ennium 2018-2019. All declarations of live births 
(DNV) obtained from the Live Births System da-
tabase were accessed. Frequencies were compared 
between groups using Pearson’s chi-square test 
and multivariate logistic regression analysis was 
performed. A statistical significance level of 0.05 
was considered. We included 9.050.521 DNVs in 
our research. We found that 2,1% of newborns 
had 5th minute Apgar < 7 in 1999 compared with 
0,9% in 2018-2019. Multivariate analysis shows 
that twins and teenage pregnancy are no longer 
risk factors. Among risk factors, we observed an 
increase in prematurity, low birth weight and con-
genital anomalies. An improvement in maternal 
markers was observed, especially increase in the 
number of prenatal consultations and schooling. 
Such findings demonstrate the importance ac-
cess and adequate prenatal care and improved 
socioeconomic conditions as effective strategy to 
reduce neonatal morbidity and mortality.
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introduction

Brazil continues to have high perinatal mortali-
ty and morbidity rates. In 2019, 35,293 children 
died in the country before completing the first 
year of life, 69% of these deaths in the first month 
of life and 52% within the first week, correspond-
ing to a neonatal mortality rate of 8.6/1,000 live 
births1. Despite a marked reduction of more than 
two-thirds in neonatal mortality over the last 
twenty-five years, its monitoring continues to be 
a national priority.

Unlike developed countries, such as the Unit-
ed States and the United Kingdom, where the 
leading isolated cause of death in the neonatal 
period is congenital malformation2, the majority 
of perinatal deaths in Brazil are determined by 
the pregnant woman’s condition and the charac-
teristics of care provided during childbirth and to 
the newborn3.

The Apgar score is a rapid method of evalu-
ating the clinical conditions of the newborn. The 
system proposes a score that varies from zero 
to 10 and corresponds to the sum of the points 
obtained by evaluating five criteria: heart rate, 
respiration, muscle tone, reflex irritability, and 
color4. The ease with which this index can be ap-
plied has led to its being used in a large number 
of studies of perinatal outcomes5-11. It is well-
known that an Apgar score of less than 7 in the 
fifth minute of life (Ap5 < 7) is used to evaluate 
the state of the newborn and indicates a greater 
possibility of using specialized resources. Recent 
studies have reinforced its value as a prognostic 
tool in identifying children at risk12,13, and in 
population-based studies, evaluating the Apgar 
score at the fifth minute is the closest one can get 
to research on birth conditions13, 14. 

Several studies have described the charac-
teristics of newborns ever since the Information 
System on Live Births (SINASC, in Portuguese) 
was implemented by the Ministry of Health in 
19945,15,16. These studies have contributed to un-
derstanding perinatal and infant mortality and 
the profile of live births in the places where they 
are produced. This study evaluates the predispos-
ing factors of Ap5 < 7 in Brazil as a marker of 
neonatal prognosis and the change in its indexes 
in the last twenty years. By analyzing the evolu-
tion over time, it could help propose strategies 
aimed at improving perinatal health.

Method

This is a cross-sectional study based on the popu-
lation of live births in Brazil in 1999 and in the bi-
ennium of 2018-2019. The authors evaluated all 
live birth certificates (DNV, in Portuguese) ob-
tained from the Live Births System database (SI-
NASC, 2017) through the server of the Depart-
ment of Informatics of the Unified Health System 
(DATASUS) of Brazil’s Ministry of Health.

The biennium of 2018-2019 was chosen in 
comparison with the year 1999 to obtain a bet-
ter picture of the changes that occurred in twenty 
years, with 2019 being the last year available in 
the SINASC during the research.

There are twenty-seven databases available in 
the SINASC, corresponding to each of the Bra-
zilian states and the Federal District, which the 
authors grouped into a single file containing re-
cords for the entire country.

inclusion and exclusion criteria

All DNVs referring to the study period were 
considered, while those with the following char-
acteristics were excluded: Apgar score in the fifth 
minute not filled in, Apgar score equal to zero in 
the fifth minute of life when associated with an 
Apgar score equal to zero in the first minute, ges-
tational age less than 22 weeks, fetal weight less 
than 500g, or fetal weight not entered.

Additionally, when examining for specif-
ic variables, the DNV in which the completion 
did not occur or was recorded as having been 
ignored was excluded from the analysis of that 
particular variable.

Data analysis

The Statistical Package for Social Sciences 
software (SPSS for Mac version 27) was used for 
the statistical analysis. A statistical significance 
level of 0.05 was considered. Initially, the fre-
quencies of the studied factors, the odds ratios 
(OR), and the respective 95% confidence inter-
vals (95%CI) were calculated, evaluating the as-
sociation between the variables through a bivari-
ate analysis. Frequencies were compared between 
groups using Pearson’s chi-square test.

A multivariate logistic regression analysis 
was performed to investigate the relationship be-
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tween an unfavorable outcome (Ap5 < 7) and the 
other variables. Factors with a significance level 
greater than 95% remained in the final model.

ethical issues related to the project

The project was approved by the Ethics and 
Research Committee of the Hospital Universi-
tário Pedro Ernesto, logged under registration 
no. CAAE 07660818.6.0000.5259.

results

In 1999, 3,256,443 DNVs were recorded and 
5,794,078 in the biennium of 2018-2019, totaling 
9,050,521 DNVs. There was a 13.8% reduction in 
the number of cases after applying exclusion cri-
teria for 1999, totaling 2,808,341 records, and a 
2% reduction in the number of cases for 2018 and 
2019, dropping to 5,680,092.

This study found that 58,961 newborns had 
Ap5 < 7 (2.1%) in 1999. This prevalence dropped 
to 0.9% in the biennium of 2018-2019, corre-
sponding to 52,731 cases.

A comparison between the two periods 
showed an increase in the chance of premature 
birth, low birth weight, and congenital anomalies 
in the 2018-2019 biennium. Conversely, there 
was a lower probability of birth after 42 weeks 
and with a weight greater than 4,000g during the 
same period. The data are presented in Table 1.

Regarding the maternal variables, there was 
an increase in maternal age in the biennium of 
2018-2019 as compared to 1999, with a lower 
probability of births among adolescents and a 
higher probability after 34 years of age. There was 
also a clear improvement in prenatal care cover-
age, with fewer women having had no prenatal 
examinations and more pregnant women with 
seven or more of these examinations. There was 
an increase in the number of women with eight 
or more years of education and a decline in the 
number of women without education in the com-
parison between periods. There were also more 
women who were not married, who had not pre-
viously had live births, as well as more fetal losses 
or previous miscarriages in 2018-2019. The ma-
ternal variable data are presented in Table 2.

Regarding the variables related to pregnancy 
and childbirth, there is a greater chance of twin 
pregnancy and an increase of nearly 70% in the 
frequency of Cesarean sections in the biennium 
of 2018-2019. Home births were also more fre-
quent in this two-year period and, conversely, 

fewer births in non-hospital healthcare facilities. 
When looking at the distribution of births ac-
cording to region, there is an increase in births in 
the North, Northeast, and Midwest, and a drop in 
births in the South. Table 3 lists these data.

A multivariate analysis showed that risk fac-
tors for perinatal asphyxia were practically the 
same in both periods. Prematurity, low birth 
weight, and the presence of congenital anomalies 
continued to be the risk factors with the great-
est impact on Ap5 < 7. Although with lesser im-
pact, the variables pertaining to a gestational age 
equal to or greater than 42 weeks, macrosomia, 
black race, and male newborns also showed an 
increased risk for Ap5 < 7.

When considering the maternal variables, 
the multivariate analysis indicated a higher risk 
of Ap5 < 7 in pregnant women aged 35 years or 
older, in those who had never studied or who had 
less than eight years of study, in single women, in 
those with fewer than six prenatal examinations, 
and in those who have had one or more previ-
ous pregnancy losses. The previous birth of one 
or more live children remained a protective fac-
tor for Ap5 < 7. Adolescence was a risk factor in 
1999, but the fact that the mother was a teenager 
did not constitute a risk for Ap5 < 7 in the bien-
nium of 2018-2019.

Still regarding the multivariate analysis of the 
pregnancy and childbirth variables, a change in 
the scenario was observed over the studied pe-
riod. Twinning showed a lower association with 
Ap5 < 7 in the biennium of 2018-2019, which 
was not present in 1999. Vaginal delivery, which 
provided protection in 1999, began to be config-
ured as a risk factor in the same biennium. Home 
birth was no longer a risk factor in the biennium, 
with only birth in non-hospital healthcare facil-
ities continuing to be a risk. Birth in the North 
ceased to be a risk factor whereas in the South, it 
changed from being a protection factor to a risk 
factor. The data is presented in Table 4.

Discussion

Labor and childbirth are transformative events 
and do not present high risks in most cases. 
However, unfavorable neonatal outcomes are 
observed in a number of cases with an impact 
on neonatal mortality and morbidity. One study 
conducted in the state of São Paulo identified that 
one-half of all infant deaths occur in the early 
neonatal period (up to the sixth day of life), with 
asphyxia responsible for 17.4% of these deaths17. 
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Perinatal asphyxia has also been associated with 
increased neonatal mortality and morbidity, 
which is the risk factor most consistently associ-
ated with cerebral palsy18. 

The Apgar score is a world-renowned system 
and continues to be an important neonatal prog-
nostic assessment tool that, although alone does 
not predict long-term outcomes, a score below 7 
in the fifth minute of life is strongly related to a 
greater risk of cerebral palsy and increased mor-
tality in the first week of life due to perinatal as-
phyxia10,12, 19-22.

Data from the present study demonstrated a 
progressive drop over 20 years in Ap5 < 7, with a 
57.2% reduction between 1999 and 2019. Based 
on this information, the aim was to study what 
changes occurred in risk factors for Ap5 <7 that 
may have had an impact on such a significant 

reduction. No significant decrease was observed 
in several related risk factors. By contrast, some 
showed a significant increase in the probability of 
their occurrence, such as twinning, prematurity, 
low birth weight, and congenital anomalies.

As a positive point, the analysis also shows 
that the number of excluded cases dropped from 
13.8% to 2%, indicating better quality of the data 
presented in the DNVs.

A close examination of the variables related 
to the fetus showed a rise in the occurrence of 
low birth weight, prematurity, and the presence 
of congenital anomalies, as well as a reduction in 
the risk of deliveries after 42 weeks and of macro-
somic fetuses. The adoption of new protocols, the 
greater availability of diagnostic methods to assess 
fetal well-being, and the increased availability and 
resources of neonatal units, has allowed for more 

table 1. Bivariate analysis of the distribution of live births according to the variables related to newborns after 
applying the exclusion criteria.

Variable
1999 2018 and 2019

Ora 95%cib

Number % Number %
5th minute Apgar score 2,808,341 5,680,092

< 7      58,961   2.1      52,731   0.9 0.44 (0.43 – 0.44)
≥ 7 2,749,380 97.9 5,627,361 99.1 1.00 c

Gestational age 2,765,872 5,607,382
22 to 27 weeks      10,036   0.4      25,363   0.5 1.24 (1.21 – 1.27)
28 to 36 weeks    155,811   5.6    593,840 10.6 1.87 (1.86 – 1.88)
37 to 41 weeks 2,381,313 86.1 4,850,615 86.5 1.00 c

≥ 42 weeks    218,712   7.9    137,564   2.5 0.31 (0.31 – 0.32)
Birth weight 2,808,341 5,680,092

500 to 999g        7,747   0.3      26,841   0.5 1.72 (1.67 – 1.76)
1,000 to 1,499g      16,771   0.6      43,002   0.8 1.27 (1.25 – 1.29)
1,500 to 1,999g      38,991   1.4      92,292   1.6 1.17 (1.16 – 1.19)
2,000 to 2,499g    150,412   5.4    315,773   5.6 1.04 (1.03 – 1.05)
2,500 to 3,999g 2,433,043 86.6 4,907,907 86.4 1.00 c

≥ 4,000g    161,377   5.7    292,277   5.2 0.90 (0.89 – 0.90)
color 2,188,785 5,522,398

Black    883,127 40.3 3,496,313 61.6 1.00 c

White 1,198,875 54.7 1,961,547 35.5 0.41 (0.41 – 0.41)
Others    106,783   4.9      64,538   1.1 0.15 (0.15 – 0.15)

Sex 2,803,208 5,680,092
Male 1,439,573 51.4 2,908,307 51.2 1.00 (1.00 - 1.00)
Female 1,363,635 48.6 2,770,934 48.8 1.00 c

congenital anomalies 2,808,341 5,573,375
Yes        5,262   0.2      49,913   0.9 4.80 (4.68 – 4.95)
No 2,803,079 99.8 5,523,462 99.1 1.00 c

a OR – odds ratio for 1999 as compared to 2018 and 2019 added together. The OR in bold corresponds to p < 0.05. b 95CI% – 95% 
confidence interval. c Reference categories for the calculation of odds ratios (no bold).

Source: Authors.
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diagnoses to be made and more timely interven-
tions in these pregnancies. As an example, one 
could accelerate childbirth in intrauterine growth 
restriction and propose elective intervention after 
41 weeks of pregnancy, the first being responsible 
for the increase in premature and low birth weight 
births and the second for the decrease in births 
after 42 weeks and with weight above 4,000g. 
Furthermore, the increase in maternal age may 
also have exerted an effect since the older the age 
group, the greater the possibility of clinical and 
obstetric complications, which, in turn, elevate 
the risk of low birth weight and prematurity. The 
greater occurrence of congenital anomalies may 
be related to this increase in maternal age, as well 
as to the greater number of these diagnoses.

When evaluating the variables related to 
women, one can see an increase in maternal 
age in the biennium of 2018-2019, with a great-

er number of pregnant women over 34 years of 
age and a smaller number of adolescents. In this 
regard, it is important to note that adolescence 
ceased to be a risk factor in this two-year period, 
with a maternal age greater than 34 years seen as 
an increased risk for the outcome. The increased 
risk caused by a more advanced maternal age is 
related to a greater probability of maternal clin-
ical and obstetric complications, as well as fetal 
complications, such as aneuploidy and growth 
restriction23-25. In the vast majority of cases, ad-
olescents are healthy and active, and a central is-
sue in pregnancy in this age group is adherence 
to prenatal care and striking a balance between 
school work and daily activities. The greater 
availability of information, adequate guidance, 
and access to the healthcare system provide bet-
ter prenatal care for these young women, which 
has a positive effect on improving outcomes26.

table 2. Bivariate analysis of the distribution of the live births according to the variables related to the mothers 
after applying the exclusion criteria,

Variable
1999 2018 and 2019

Ora 95%cib

Number % Number %
Maternal age 2,782,520 5,679,957

10 to 19    641,946 23.1    851,455 15.0 0.64 (0.64 – 0.65)
20 to 34 1,908,258 68.6 3,924,607 69.1 1.00 c

35 and over    232,316   8.3    903,895 15.9 1.89 (1.88 – 1.90)
Number of years of study 1,877,107 5,613,351

None      91,897   4.9      18,247   0.3 0.25 (0.25 – 0.25)
1 to 7 years 1,153,125 61.4    912,979 16.3 1.00 c

8 and over    632,085 33.7 4,682,125 83.4 9.36 (9.32 – 9.39)
Number of pre-natal visits 2,612,010 5,656,916

None    129,492   4.9      83,359   1.5 0.49 (0.49 – 0.50)
1 to 6 1,135,659 43.5 1,475,226 26.1 1.00 c

7 or more 1,346,859 51.6 4,098,331 72.4 2.34 (2.33 – 2.35)
Marital status 1,084,932 5,629,274

Single    385,084 35.5 2,515,808 44.7 1.48 (1.47 – 1.49)
Has been married      13,101   1.2      85,083   1.5 1.47 (1.45 – 1.50)
Is currently married    686,747 63.3 3,028,383 53.8 1.00 c

Number of live births had previously 2,517,402 5,529,090
None    855,411 34.0 2,322,981 42.0 1.89 (1.88 – 1.90)
1 to 2 1,286,332 51.1 2,666,554 48.2 1.44 (1.44 – 1.45)
More than 2    375,659 14.9    539,555   9.5 1.00 c

Fetal losses and miscarriages 2,218,070 5,442,001
None 1,933,479 87.2 4,390,192 80.7 1.00 c

1 ore more    284,591 12.8 1,051,809 19.3 1.63 (1.62 – 1.63)
a OR – odds ratio for 1999 as compared to 2018 and 2019 added together. The OR in bold corresponds to p < 0.05. b 95CI% – 95% 
confidence interval. c Reference categories for the calculation of odds ratios (no bold).

Source: Authors.
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With regard to the variables related to preg-
nancy and childbirth, there was a decline in the 
number of vaginal deliveries, from 60.8% in 1999 
to 43.3% in the biennium of 2018-2019, with a 
consequent rise in the number of C-sections. It 
was also observed that almost all births (98.3% 
in 1999 and 99.1% in 2018-2019) occurred in 
a hospital environment, despite the increased 
probability of home births in this two-year peri-
od. There are reports in the literature suggesting 
that home birth is associated with an eleven-fold 
increase in the risk of Apgar < 6 in the fifth min-
ute, as well as a lower rate of recovery of the low 
Apgar score from the first to the fifth minute, in-
dicating a greater risk in these newborns27, which 
was not confirmed in the present study. One pos-
sible explanation for this observation is the great-
er selection of cases, with home birth occurring 
in selected low-risk cases, which possibly did not 
happen twenty years ago when home birth was 
an emergency and accidental event.

Vaginal delivery, in turn, which was consid-
ered a protective factor in the 1999 multivariate 
analysis, was configured as a risk factor in 2018 
and 2019, a fact that could possibly be related 

to the quality of care, since with the “C-section 
culture”, negligence is observed in providing 
adequate care during labor. Zaiden et al. (2020) 
showed that, in areas outside the capital cities, 
in mixed hospitals of lesser complexity and with 
fewer than 1,500 births per year, the probability of 
a pregnant woman undergoing an elective C-sec-
tion is greater28. This information reinforces the 
perception that training for adequate childbirth 
care has been neglected; in other words, the art 
of midwifery has been “unlearned”. The rise in 
cesarean rates has important social and cultural 
elements, such as the perception by many women 
that it is a virtually risk-free procedure29,30. En-
couraging vaginal delivery should be a change 
to be implemented, as this method of delivery is 
proven to have lower maternal and fetal risks21,22. 
However, labor is often inadequately monitored, 
whether due to negligence or malpractice, which 
directly affects neonatal care and outcome.

A change in the risk profile between re-
gions was observed, with birth in the South be-
ing configured as a risk factor and birth in the 
North no longer being seen this way, associated 
with a higher birth rate in the North, Northeast, 

table 3. Bivariate analysis of the distribution of live births according to the variables related to pregnancy and to 

births after applying the exclusion criteria.

Variable
1999 2018 and 2019

Ora 95%cib

Number % Number %
Single or twinning pregnancy 2,800,555 5,676,538

Single 2,750,156 98.2 5,553,541 97.8 1.00 c

Twinning      50,399   1.8    122,997   2.2 1.21 (1.20 – 1.22)
type of childbirth 2,797,402 5,676,828

Vaginal 1,699,757 60.8 2,456,343 43.3 1.00 c

C-section 1,097,645 39.2 3,220,485 56.7 2.03 (2.02 – 2.04)
location of birth 2,805,280 5,676,959

Hospital 2,758,705 98.3 5,630,335 99.1 1.00 c

Others (health establishments of 99 and 
estab+others 14-15)

42,942 1.5 37,905 0.7 0.43 (0.43 – 0.44)

Home        3,633   0.1      11,719   0.2 1.58 (1.52 – 1.64)
region 2,808,341 5,680,092

North    254,084   9.0    607,529 10.7 1.32 (1.32 – 1.33)
Northeast    656,577 23.4 1,592,710 28.0 1.34 (1.34 - 1.35)
Southeast 1,231,248 43.8 2,222,610 39.1 1.00 c

South    456,026 16.2    776,191 13.7 0.94 (0.94 – 0.95)
MIdwest    210,406   7.5    481,052   8.5 1.26 (1.26 – 1.27)

a OR – odds ratio for 1999 as compared to 2018 and 2019 added together. The OR in bold corresponds to p < 0.05. b 95CI% – 95% 
confidence interval. c Reference categories for the calculation of odds ratios (no bold).

Source: Authors.
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and Midwest. This fact may be secondary to the 
migration occurring within the country and im-
provements in the quality of obstetric care in the 
North and Northeast over these twenty years.

Twinning, a recognized risk factor, was con-
figured as a protective factor in the biennium of 
2018-2019, which may be the result of improved 
care in these cases, with physicians making ap-
propriate referrals to specialized centers.

A close look at the variables related to preg-
nant women, especially those pertaining to so-
cioeconomic conditions, revealed signs of im-
provement. There was an increase in the number 

of years of women’s education, with the percent-
age of mothers with eight years or more of ed-
ucation rising from 33.7% to 83.4%, as well as 
a drop from 4.9% to 0.3% of mothers who had 
never studied. The mother’s level of education is 
strongly associated with higher rates of Ap5 < 731-

33. Evaluating the effect of this change in profile is 
important, since both years of education and the 
number of prenatal examinations are protective 
factors, according to this study.

Several aspects of the improvements cited 
here are strongly related to the quality of prenatal 
care. Appropriate referrals to specialized centers 

table 4. Factors associated with the 5th minute Apgar score less than 7 in Brazil – multivariate analysis.

Variables
1999 2018 - 2019

Ora 95% cib Ora 95% cib

Gestational age 22 to 27 weeks   5.10 (4.59 - 5.67)   6.64 (6.20 - 7.10)
28  to 36 weeks   1.98 (1.89 - 2.08)   4.37 (4.31 – 4.43)
37  to 41 weeks   1.00 c   1.00 c

≥ 42  weeks   1.22 (1.15 - 1.30)   1.40 (1.30 - 1.49)
Birth weight 500-999 g 33.23 (29.93 - 36.90) 15.67 (14.68 - 16.74)

1,000-1,499 g 13.23 (12.29 - 14.24)   6.96 (6.58 - 7.37)
1,500-1,999 g   5.64 (5.29 - 6.02)   4.12 (3.93 - 4.31)
2,000-2,499 g   2.17 (2.06 - 2.28)   1.99 (1.92 - 2.07)
2,500-3,999 g   1.00 c   1.00 c

≥ 4000 g   1.24 (1.16 - 1.32)   1.35 (1.29 - 1.42)
color Black   1.00 c   1.00 c

White   0.57 (0.56 - 0.58)   0.81 (0.79 - 0.83)
Others   1.07 (1.03 - 1.12)   1.38 (1.27 - 1.49)

Sex Female   1.00 c   1.00 c

Male   1.24 (1.21 - 1.28)   1.26 (1.23 - 1.28)
congenital anomalies Absent   1.00 c   1.00 c

Presentes   5,44 (4,88 - 6,06)   8,30 (7,99 - 8,63)
Maternal age 10 to 19 years   1.05 (1.01 - 1.08)   1.00  d  (0.97 - 1.03)

20 to 34 years   1.00 c   1.00 c

35 years or 
over

  1.12 (1.06 - 1.18)   1.05 (1.02 - 1.08)

Number of years of study None 1.54 (1.44 - 1.64) 1.56 (1.39 - 1.83)
1 to 7 years 1.25 (1.21 - 1.29) 1.19 (1.16 - 1.23)
≥ 8 years 1.00 c 1.00 c

Number of pre-natal visits None 1.37 (1.29 - 1.45) 1.77 (1.66 - 1.88)
1 to 6 1.32 (1.28 - 1.37) 1.09 (1.06 - 1.11)
≥ 7 1.00 c 1.00 c

Number of live children None 1.00 c 1.00 c

1 to 2 0.83 (0.80 - 0.85) 0.88 (0.83 - 0.87)
More than 2 0.84 (0.80 - 0.85) 0.87 (0.84 - 0.90)

Deceased children None 1.00 c 1.00 c

One or more 1.13 (1.09 - 1.18) 1.04 (1.02 - 1.07)

it continues
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would result in well-established protocols being 
put in place and referrals to maternity hospitals 
would lead to better prenatal care throughout the 
pregnancy and reduce the risk of adverse neona-
tal outcomes31. In fact, there was an increase in 
the number of pregnant women seeking prenatal 
care by scheduling seven or more examinations 
and only 1.5% who went without this type of care. 

The best quality prenatal examinations and 
care for pregnant women during childbirth and 
newborns directly interfere with neonatal mor-
tality34-36. The deaths of full-term newborns due 
to intrapartum asphyxia point to the inadequate 
quality of prenatal and hospital care, given that 
these deaths would be preventable if that same 
care were improved. A decline in the infant 
mortality rate observed in the state of São Pau-
lo from 1996 to 2012 primarily occurred in the 
early neonatal period and especially in the pre-
ventable causes group17. Similarly, a study from 
Rio Grande do Sul emphasized the importance 
of adequate and quality access to prenatal care as 
being responsible for the improvement in neona-
tal outcomes19. 

Favorable outcomes in childbirth care de-
pend on a hospital network with adequate hu-
man resources and an appropriate structure to 
provide such care. A study by Bittencourt et al. 
determined that only 34% of the hospitals were 

considered adequate, with a support structure 
and appropriate medical professionals to meet 
the proposed profile37. This disparity is even more 
pronounced in the North and Northeast and in 
areas far from the capital cities, where more than 
half of the pregnant women considered to be at 
high risk were attended in hospitals that lacked 
specialized care and an ICU37. 

A survey entitled Nascer no Brasil: pesquisa 
nacional sobre parto e nascimento (Birth in Brazil: 
a national research on labor and birth) showed 
that only 59% of the women had been proper-
ly directed to a good quality maternity hospital 
and almost one-fifth of them sought more than 
one service for admission during labor, which 
was associated with an increased risk of death 
and other neonatal complications31,38. Problems 
with the adequacy of prenatal care have been re-
ported by various local and national studies39,40. 
Domingues et al. identified a growing gradient of 
adequate prenatal care with more years of study 
and economic class, with it being twice as high 
in those belonging to economic classes A or B 
and in those with twelve years or more of formal 
education41. These issues may be impairing the 
effectiveness of prenatal care to prevent negative 
perinatal outcomes.

Prenatal care is a unique opportunity to apply 
preventive interventions in maternal-fetal health. 

Variables
1999 2018 - 2019

Ora 95% cib Ora 95% cib

Pregnancy Single 1.00 c 1.00 c

twinning 0.95 (0.88 - 1.02)d 0.70 (0.67 - 0.74)
type of birth Vaginal 0.92 (0.90 - 0.95) 1.42 (1.39 - 1.46)

C-section 1.00 c 1.00 c

location of birth Hospital 1.00 c 1.00 c

Non-hospital 
Health estab.

1.34 (1.03 - 1.75) 1.41 (1.24 - 1.61) 

Home 1.71 (1.54 - 1.89) 1.36 (1.13 - 1.65)
region North 1.47 (1.39 - 1.56) 1.03 (0.99 - 1.07)d

Northeast 1.67 (1.61 – 1.73) 1.23 (1.20 – 1.26)
Southeast 1.00 c 1.00 c

South 0.90 (0.86 – 0.94) 1.21 (1.17 – 1.25)
Midwest 1.00 (0.92 – 1.08)d 1.00 (0.96 – 1.04)d

Number of analyzed cases: 1,164,226 in 1999 and 4,929,467 in 2018-2019. 69.7% of the observations correctly classified by the 
model in 1999 and 99.0% of the observations correctly classified by the model in 2018-2019 (confer these 99%). a OR – odds ratio for 
1999 as compared to 2018 and 2019 added together. The OR in bold corresponds to p < 0.05. b 95CI% – 95% confidence interval.  c 
Reference categories for the calculation of odds ratios (no bold). d p > 0.05. e Categories not evaluated by multivariate analysis during 
the assigned period.

Source: Authors.

table 4. Factors associated with the 5th minute Apgar score less than 7 in Brazil – multivariate analysis.
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In addition to the screening and treatment of 
clinical and obstetric complications, it is also a 
good time to address topics and guidelines, such 
as healthy eating and behavior, preparation and 
encouragement for childbirth and breastfeeding, 
and information on warning signs. A well-in-
formed pregnant woman will undoubtedly have 
more tools to seek help in unfavorable situations 
with direct repercussions on better maternal and 
fetal outcomes31,42,43. Thus, an improvement in 
educational levels and an increase in the number 
of prenatal examinations (an indirect marker of 
the quality of prenatal care) may favor a reduc-
tion in Ap5 < 7.

Leal et al. showed that there was a gradient 
of improvement in prenatal and childbirth care 
among black, brown, and white women that 
remained after controlling for socioeconomic 
variables, resulting in distinct benefits and op-
portunities according to race, to the detriment 
of those with a darker skin color19, 39. This study 
corroborates these observations, demonstrating 
a higher risk of Ap5 < 7 among black women. In 
this group of women, which includes black and 
brown women, it is evident that skin color con-
tinues to be a risk factor as compared to white 
women, even after controlling for other variables. 
Furthermore, it demonstrates an increased risk 
among yellow and indigenous populations, em-
phasizing this gradient of care with less favored 
populations. The DNV was completed through 
the self-declaration of color and there was a sig-
nificant increase in the declaration of non-white 
races in the period, signaling an important cul-
tural change that recognizes Brazilians’ mixed 
roots. Nonetheless, racial disparities in the care 
for pregnant women and during childbirth con-
tinue to contribute to disparities in the final 
health indicators, which serves as another ex-
ample of the importance of analyzing individual 
markers of pregnant women and the effect skin 
color still have on maternal and perinatal health.

There are several limitations to the present 
study, among them being the low sensitivity of 
the Apgar score as a neonatal prognosis mark-

er; however, despite this criticism, it continues 
to be used in clinical practice and, in a popula-
tion-based study with more than nine million 
cases, it is the closest marker this study could 
obtain in the neonatal prognosis investiga-
tion13,22,44,45. 

In addition, there is a lack of information on 
the causes of prematurity, many of which are as-
sociated with pregnancies after the age of 35 and 
birth by C- section, thus hampering the ability to 
analyze the influence of the delivery method on 
Ap5 < 7. As a strong point, this study emphasiz-
es the size of the database with the survey and 
primary analysis of 9,050,521 declarations of 
live births, including all eligible births in Brazil 
during the studied periods, avoiding selection 
bias. Moreover, it was possible to adjust several 
confounding factors through the multivariate 
analysis. The evaluation of such a large number 
of cases allows one to observe the changes that 
occurred in the risk factors and epidemiological 
profile of the patients, thus signaling areas where 
greater investment and attention could further 
improve the results. 

conclusion

The present study showed a reduction in the inci-
dence of Ap5 < 7. A multivariate analysis indicat-
ed that twinning and teenage pregnancy are no 
longer risk factors for Ap5 < 7.

A rise in prematurity, low birth weight, and 
congenital anomalies were among the observed 
risk factors for this neonatal evaluation marker. 
A significant improvement was also found in 
maternal markers, in particular an increase in 
the number of prenatal examinations and in the 
years of education. Such findings underscore the 
importance of interventions during pregnancy, 
such as having adequate prenatal access along 
with follow-ups and investments in improving 
the socioeconomic conditions of the population 
as an effective strategy to reduce neonatal mor-
bidity and mortality.
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