THE SEASONALITY OF 65 MILLION BIRTHS IN BRAZIL -
1997-2018

ABSTRACT

The seasonality of births has been a universal phenomenon worthy of attention
since the XVIII century. Exhibiting a variety of forms, many times showing
similar patterns in dissimilar societies, and dissimilar patterns in societies
alike, there has never been a plausible unifying explanation for their behavior.
Finding reasonable causes to understand birth seasonality worldwide is
still a challenge. This paper intends to contribute to the discussion on birth
seasonality in light of the Brazilian reality, analyzing data about 65,764,313
births from 1997 to 2018 in Brazil. This study investigates monthly birth
seasonality, according to social-demographic characteristics of mothers
(region, age, race/color, schooling, fertility, and marital status), adjusted to
consider the same length for each month of the year. Brazil has two clear
periods of birth peaks: the main one is observed in March, April, and May,
due to winter conception. A second important peak is observed in September,
related to conceptions in December. A clear valley is observed in November
and December, due to summertime conceptions. In spite of the continental
dimensions of Brazil, its climatic diversity and broad social differences, the
Brazilian population presents the same temporal birth distribution, according
to geographic spaces and population segments, due mainly to conceptions
happening in the Brazilian winter season.
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A SAZONALIDADE DE 65 MILHOES DE NASCIMENTOS NO

BRASIL - 1997-2018

RESUMO

A sazonalidade dos nascimentos é um fenémeno universal digno de
atenc¢do desde o século XVIII. Exibindo uma variedade de formas, muitas
vezes mostrando padroes semelhantes em sociedades diferentes, e padroes
diferentes em sociedades similares, nunca houve uma explica¢do unificadora
plausivel para seu comportamento. Encontrar causas razoaveis para entender
a sazonalidade do nascimento em todo o mundo ainda é um desafio. Este
artigo pretende contribuir para a discussio sobre sazonalidade de nascimentos
a luz da realidade brasileira, analisando dados sobre 65.764.313 nascimentos
de 1997 a 2018 no Brasil. Este estudo investiga a sazonalidade mensal do
nascimento, de acordo com as caracteristicas sociodemograficas das maes
(regido, idade, raga/cor, escolaridade, fecundidade e estado conjugal),
ajustadas para considerar a mesma duragdo para cada més do ano. O Brasil
possui dois periodos claros de picos de nascimentos: o principal é observado
em margo, abril e maio, devido as concepg¢des no inverno. Um segundo
pico importante é observado em setembro, relacionado as concepg¢des em
dezembro. Um claro vale é observado em novembro e dezembro, devido
as concepgdes no verdo. Apesar das dimensdes continentais do Brasil, sua
diversidade climatica e amplas diferencas sociais, a populagdo brasileira
apresenta a mesma distribui¢do temporal de nascimentos, segundo espagos
geograficos e segmentos populacionais, devido principalmente as concepgdes
que ocorrem no inverno brasileiro.

Palavras-chave: Sazonalidade de nascimentos; Fatores sociodemograficos;
Brasil.



ESTACIONALIDAD DE 65 MILLONES DE NACIMIENTOS EN
BRASIL - 1997-2018

RESUMEN

La estacionalidad de los nacimientos ha sido un fendmeno universal digno
de atencion desde el siglo XVIII. Exhibiendo una variedad de formas,
muchas veces mostrando padrones similares en sociedades diferentes, y
padrones diferentes en sociedades por igual, nunca ha habido una explicacién
unificadora plausible para su comportamiento. Encontrar causas razonables
para comprender la estacionalidad del parto en todo el mundo sigue siendo
un desafio. Este documento tiene la intencién de contribuir a la discusion
sobre la estacionalidad del nacimiento a la luz de la realidad brasilefia,
analizando datos sobre 65.764.313 nacimientos entre 1997 y 2018 en Brasil.
Este estudio investiga la estacionalidad mensual del nacimiento, de acuerdo
con las caracteristicas sociodemogrificas de las madres (region, edad, raza/
color, escolaridad, fecundidad y estado conjugal), ajustadas para considerar
la misma duracion para cada mes del afio. Brasil tiene dos periodos claros de
picos de nacimiento: el principal se observa en marzo, abril y mayo, debido ala
concepcion invernal. Un segundo pico importante se observa en septiembre,
relacionado con las concepciones en diciembre. Se observa un valle claro en
noviembre y diciembre, debido a las concepciones de verano. A pesar de las
dimensiones continentales de Brasil, su diversidad climatica y sus amplias
diferencias sociales, la poblacion brasilena presenta la misma distribucion
temporal de nacimientos, segin los espacios geograficos y los segmentos
de poblacién, debido principalmente a las concepciones que ocurren en la
temporada de invierno brasilena.

Palabras-claves: Estacionalidad de nacimientos; Factores sociodemograficos;

Brasil.
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1 INTRODUCTION

Seasonal variation in the number of births has been observed for a long time.
The phenomenon is present in almost all parts of the world, from the most poverty-
stricken countries and populations to the most affluent societies on the planet, revealing
major differences between countries and periods of time, thanks to several factors
regulating its existence. Despite such “universality” up to this date there is no unifying
acceptable explanation for birth seasonality’s causes, variability and persistency over
time. In the past, marital unions, sexual intercourse (and so, reproduction), migrations
and deaths were factors known to be demographically regulated by the intricacy of
climate conditions, agricultural calendars, food availability, religious precepts, taboos
and cultural standards.

The first explanatory studies on birth seasonality in Europe and India
identified the climate as the main responsible for the observed increase and decrease
of conceptions. Wangertin (1767) called attention to the fact that, on the contrary of
what one would expect, there were more conceptions happening in the spring and early
summer seasons than in the fall. Moheau (1778) argued that the climate was the first
and foremost factor influencing a population, observing a large number of conceptions
in June. Villermé (1831) considered the sun positioning related to the earth as the
reason for the seasonality of the conceptions. Quetelet (1835) observed that births are
less numerous during periods of intense heat. Hill (1888) reasoned the large number
of conceptions observed in December in India, with births in September and October,
could be due to the greater abundance of food at lower prices in that period.

The observation of birth seasonality began to expand beyond the Europe with
the study of Gini (1913), followed by Huntington (1938), but still with a strong focus
on the climate. Since then, there have been innumerous studies on the subject.

Several authors, as Dahlberg and Andersson (2019, 2018); Régnier-Loilier
(2010); Handrikman and van Wissen (2008), have pointed out a disruption on the idea
of climate influence on births given the increase in urbanization, industrialization,
secularization and modernization of the society. However, such belief is not sufficient
to argue climate does not still play an important role on the phenomenon. Renewed
components remark the discussion, including the effects of temperature and
photoperiodism on the physiology of reproduction, affecting ovulation and number,
and quality of sperms. The average temperature and daily luminosity intensity also
affect the frequency of sexual relations, raising the reasoning that environmental,
biological and sociocultural factors also can contribute to birth seasonality.



Indeed, there is vast literature connecting environment factors and birth
variation along time, e.g. Roenneberg and Aschoff (1990b); Bronson (1995); Lam
and Miron (1996); Wehr (2001); Cummings (2002, 2007, 2010, 2014); Foster
and Roenneberg (2008); Ruiu and Breschi (2017); and Barreca et al. (2018).
Several authors support the role of biological factors as Udry and Morris (1967);
Roenneberg and Aschoff (1990a); Rizzi and Dalla-Zuana (2007); Levitas et al.
(2013); Santi et al. (2018); Borght and Wyns (2018). Finally, the contribution of
socio-cultural aspects on births is put by Roenneberg and Aschoff (1990a); Lam
and Miron (1991); Bobak and Gjonca (2001); Handrikman and van Wissen (2008);
Herteliu et al. (2015).

Although all these studies have their important share on understanding
aspects related to the seasonality of births, none of them taken individually, can explain
the phenomenon in global terms. Such gap on the knowledge is recognized by several
authors: Seiver (1985); Lam and Miron (1991); Doblhammer et al. (1999); Cummings
(2002, 2007, 2010, 2014).

Birth seasonality is of great interest not only to demographers but to
epidemiologists as well. The behavior of births along time has a role on the dynamics
of the transmission of infectious diseases, as well as in the risks of the presence of a
plethora of other diseases and psychiatric illnesses: Torrey et al. (1977), He and Earn
(2007); Strand et al. (2011); Martinez-Bakker et al. (2014); Boland et al. (2015, 2018);
Nasrallah (2019). The month/period of birth affects the causes of death and longevity
according to Doblhammer and Vaupel (2001); Gavrilov and Gavrilova (2011);
Abeliansky et al. (2018); Doblhammer (2019), as later outcomes, as put by Buckles and
Hungerman (2013); Boland et al. (2015); Isen et al. (2017); Dahlberg et al. (2018); Bai
et al. (2018).

Despite of the rich literature on the subject around the world, the need for
more studies and analyses, especially focusing on South America is still an issue.
This paper is the first in literature to present a portrait of birth seasonality during a
period of more than 20 years in Brazil, a southern hemisphere country of continental
dimensions. Brazil has the world’s fifth largest population and it is marked by wide
social and spatial inequalities.

This paper is divided into four sections, including this introduction. Section
2 presents a brief summary of the Brazilian literature on the subject; Section 3 presents
the methodology and the data that supports the pattern of seasonal births in the
country as a whole and in different spatial and social-demographic cross sections.
Section 4 discusses the findings, and Section 5 shows concluding remarks.
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2 BRAZILIAN LITERATURE

In Brazil, few papers address birth seasonality as the main subject. Some
studies on the health area, related to incidence of disease, may refer to seasonality of
births but do not have the subject as the primary focus of the investigation. Martinez
et al (1998) studied birth seasonality looking at 6,727 civil birth registers of Rio
Grande city, in the period of 1989 to 1994. They e ndo He observed the highest
numbers concentrate on the months of January, February and March, with a
secondary peak in October. Mikulecki and Lisboa (2002) investigated the patterns
of 5,011 spontaneous births (excluding elective c-sections) observed in Passo Fundo
city, from 1997 to 1999, and they found a peak of births in the period of August and
September. Giraldelli and Saad (1982) investigated birth certificates in the state of
Sdo Paulo, between 1930 and 1980, and failed to identify any remarkable seasonality
for the entire period, not even considering 10-year’s long intervals. Moreira has
discussed about birth seasonality concerning not only about the Northeastern
Region of Brazil, but also for the whole country. Regarding the Northeastern Region,
Moreira (2010) observed birth records corresponding to the period between 2002
and 2008, and found two major peaks, the first and most prominent happening
during the March-April-May quarter (with the highest number in May), and the
second, in September. He also found a valley related to the October-November-
December quarter (with the lowest numbers observed in December).

Previously, in a paper about birth seasonality in Brazil during the 2000-
2005 period, Moreira (2008) had shown that, likewise the Northeastern Region,
birth seasonality in the country shows peaks in the March-April-May quarter,
corresponding to the Fall season, with the highest numbers observed in March.
A secondary peak in September as well as a valley in the Spring season (October-
November-December quarter), with the lowest numbers happening in December,
could also be observed, matching the same behavior as the Northeastern birth
time series. These results corroborate the idea of non-existence of differentials
in the regional seasonality patterns. Exception can be observed for the case of
the Northern Region, where a birth peak is observed in September. While the
Northern region presents a peak in September, all the remaining regions present a
peak in the Fall season. Particularly, the Northeastern region presents the highest
numbers in May, while the South, Southeast and Midwest of Brazil observe the
highest peak in March. Moreira also calls attention to the fact that, according to
the 2010 Brazilian population census, only 8.3% of the Brazilian population lives



in the Northern region. Furthemore, no peak differentials have been founded
when disaggregating the series by mother’s age group, education, marital status,
and parity, but December remains as a valley for all categories. The longer period
of 2000-2010 analysis (MOREIRA, 2012; 2013) reassures previous findings
regarding the national seasonality level: a peak in the fall quarter, a secondary
peak in September and a valley in the spring.

3 METHODOLOGY AND DATA

This descriptive study aims to describe birth seasonality in Brazil, based
on secondary data registered in the period 1997-2018 disaggregated by regions and
sociodemographic characteristics of mothers. This paper considers data from the
Sinasc - Live Birth Information System which is the official information system on live
births from the Ministry of Health, and corresponds to a monthly time series of living
births starting from January 1%, 1997, and ending at December 31, 2018, summing up
65,764,313 records in the period.

The Sinasc has gradually been implemented in the Brazilian states since
the 90s. It is composed by administrative records of live births occurring in health
institutions or assisted by doctors or personnel recognized by the Brazilian health
system. Births are registered by means of a DN (Declaration of Living Birth), which is
issued upon a child’s birth and is also a document with legal standing for obtaining a
birth certificate from the Civil Records’ Office. Declarations of Living Birth are filled
out by qualified health professionals, in the case of births in hospitals, or home births
assisted by health professionals, or yet by traditional midwives duly acknowledged by
the health system. Such Declarations contains data from the patient’s medical records
as well as data informed by the mother of the newborn. Typically, these data consist
of birth related information such as date, place, health institution, and city of birth. It
also includes mother’s name, age, marital state, education, profession, number of living
born children, number of fetal losses and abortions, and city of residence. Considering
the pregnancy and childbirth, it registers information about the length of gestation (in
weeks), type of pregnancy, type of childbirth, and number of prenatal appointments.
Regarding the newborn, there is data concerning gender, race/color, Apgar score
in the first minute, Apgar score in the fifth minute, weight, congenital anomalies,
and congenital anomaly code, according to ICD - (International Classification
of Diseases). Improvements on the Sinasc system were achieved over time, with
additional information regarding the father as well as the register of color/race of the

159



160

mother were introduced to the DN. Items were also modified, such as marital status
and education, to comply with changes in the Brazilian legislation. The Sinasc national
rate of coverage has also been growing considerably along the years, reaching 90%
around the year 2000, and 100% between 2012 and 2013. This can be explained by a
high rate of births, of approximately 98%, happening in hospitals, according to Civil
record data (ALMEIDA et. al, 2009; IBGE, 2017).

This paper considers mother’s region of residence, mother’s age and race/
color, education, parity and marital status as variables of interest, all informed by
the mother herself or based on their hospital records, verified at the time of the
birth. Data about region of residence can assume the values of any of the five major
Brazilian regions: North, Northeast, Southeast, South and Midwest. The age of the
mothers ranges between 10 and 39, and is listed in five-year intervals, with a ten-year
interval for women aged 40 to 49. Race/color categories are white, brown, yellow,
black and indigenous. It should be noted that birth series by mother’s race/color
only began in 2012. Before that, information regarding race/color only referred to
the living born baby. Data about mother’s education have four categories: (i) none,
or almost none, comprising women who never went to school for a whole year, or
who only finished the first grades of primary school (currently five years); (ii) low,
comprising those who finished or not the four final grades of fundamental education;
(iii) average, women who went to high school or finished high school; and (iv)
superior, women who went to college or finished college. Due to major differences in
the way information was collected in previous years, the birth series considered for
classifying mother’s education starts at year 2000. Finally, parity is considered as the
mother’s number of previous living born children, and marital status corresponds to
herself declaration, with possible answers being single, married or in a stable union,
or WDS. This last category (WDS) corresponds to anyone who is either widowed,
divorced, or separated. The series on marital status refers only to the period from
2012 to 2018, to keep homogeneous definition of consensual unions.

In this paper, the data of monthly births was adjusted to consider an equal
duration for every month of the year.



4 RESULTS

Chart 1 shows the time series of births from 1997 to 2018, along with a smoothed
birth time series version, based on a 12-month moving average, and a linear trend.

The growing number of births in the first part of the series is due to the
broadened coverage of the Sinasc data collection over the country. It also calls attention
the massive drop in the number of births in the second semester of 2016, a reflection of
the impact of the Zika virus on the reproductive behavior of the Brazilian population
(MARTELETO et al.,, 2017).

Chart 1- Brazil - Birth time series, smoothed birth time series (12-month moving average)
and linear trend - 1997-2018
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Source: MS/SVS/DASIS - Live Birth Information System (Sinasc) — 1997-2018.

Time series, as well as indirect methods’ results, show an increase in the
number of women of reproductive age (15-49 years of age), from 44.5 to 57.0 million,
between 1997 and 2018. They also show a fall in the total Brazilian fertility rate,
decaying from 2.47 children per woman, in 1997, to 1.77 children per woman in 2018
(IBGE, 2016, 2013).
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Brazil is one of the countries with the greatest drop in the levels of fertility
over the last decades, currently standing lower than the replacement level. This
fact is remarkable considering the fertility rate was in the range of 2.5 children per
woman, 20 years ago. This decline is observed for every layer of the society, in all
regions of the country.

The trend towards having fewer children can be explained by an increasing
number of women preferring either having no child, or an only child, or at most two
children, in Brazil.

This significant drop in the national levels of fertility in such a short period of
time is rooted in the process of empowerment of the Brazilian women, which means
greater control over reproduction, regarding not only deciding how many children to
have, if any, but also when to have them. Underlying such a fertility control level is the
dissemination of birth control methods', and the cost of opportunity to have children.
New life styles aspirations, inherent to the preeminence of women’s personal satisfaction,
compete with the traditional profile based on cohabitation and reproduction. The result
is a new reality, observed nationwide, characterized by the reduction of the number of
children per woman, the increase of the proportion of women without children, the
increased space between births, and the extension of the age limit for having children.
Pushing up the age limit for having children, and opting for having no children, are
modern traces of Brazilian women with a higher level of education and income. Such
traces are practically non-existent among younger women who, despite starting to breed
earlier, would tend to wrap up the process earlier than their predecessors’ generation.

In Chart 2, the monthly amplitude of births in the period from 1997 to 2018
(amplitude being the percentage deviation related to the annual monthly average) and
the box plot for the adjusted months to make them all have the same length during
the year show two birth peaks in Brazil; one, more expressive and longer, takes place
in March, April and May - autumn in Brazil; the other, a secondary peak, is less
pronounced, and takes place in September. The valley, with a higher deviation than
the peak, takes place in November-December - spring in Brazil.

1 United Nations estimates (2018) indicate that 76.8% of Brazilian women aged 15-49 use modern birth

control methods and 2.9% use traditional methods.
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Chart 2 - Brazil - Amplitude and box plot of monthly births - 1997-2018
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Source: MS/SVS/DASIS - Live Birth Information System (Sinasc) - 1997-2018.

Births in the March-May peak are the result of conceptions in June- August
- winter in Brazil, as well as the short mid-year vacation - and births in September,
the secondary peak, are the fruit of conceptions in December - the Christmas and
New Year holiday season. The small number of conceptions in the months of the
Brazilian summer, which is also the period of summer vacation and carnival, is
responsible for the lower number of births in the three-month period of October,
November and December. Even though cultural events, such as holidays and
carnival, are not considered in this study as an explanation for birth seasonality
in Brazil, they can be seen as social-cultural factors related with the phenomenon
in question, but, in this case, mainly as popular beliefs. Since, contrary to what
popular beliefs would have us expect, no increase in the number of conceptions
during the periods of carnival and vacations was observed, as found by Kadhel et
al. (2017) in Guadaloupe. The higher temperatures typically registered during this
period in Brazil and the increased practice of birth control are possible reasons for
the lower number of births.

As for the impact of climatic diversity and social inequality in Brazil,
there is no significant difference in birth seasonality according to the social-
demographic characteristics and spatial localization of the mothers, as shown by
the data in Table 1.
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Table 1 - Brazil - Amplitude of monthly birth distribution by region and the social-

demographic characteristics of the mothers — 1997-2018

Nofcases | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec
Brazil 65,764,313 | 987 1033 107.6 1069 1062 1029 995 969 1000 941 922 919
Regions

North Region | 6,710,191 | 972 974 1007 1024 1016 1002 984 99.7 1054 1015 99.9 955
NR"Z;‘;?]“ 19,097,172 | 955 992 1067 1072 1082 1046 1007 98.1 1013 958 931 89.6
S;‘:gi‘ii“ 25,825,399 | 100.8 1069 109.9 1082 1065 1027 989 952 977 913 901 919

South Region | 8,835,724 | 101.0 1057 107.1 1050 1048 1027 1005 978 995 925 902 932
l\ﬁiedg‘i”;;t 5094,763 | 97,4 1038 1083 1077 1050 10L,1 979 961 1005 952 93,6 934

Age Groups

10-14years | 590,823 | 954 997 1052 1063 1058 1051 1021 1016 1026 954 913 89.5

15-19years | 12,928,195 | 982 101.9 1067 1065 1061 1040 1003 986 1012 943 919 90.3

20-24 years | 18,746,666 | 993 1034 107.5 1066 1060 1026 994 969 1000 942 926 915

25-29 years | 14,897,079 | 993 1041 1080 107.1 1060 1021 989 961 99.6 941 923 925

30-34years | 10,825295 | 98.1 1037 1080 1069 1060 1024 992 962 997 941 923 933

35-39years | 5388705 | 969 1032 1077 1073 107.0 1034 99.6 963 99.1 937 922 935

40-49years | 1,451,701 | 974 1023 1067 107.1 107.5 1049 1014 973 980 936 918 919

Mother’s Race/Color *
White 7,210,483 | 980 1046 1078 107.1 1067 103.3 1004 970 986 926 90.6 932
Brown 10,908,480 | 965 1012 1053 1066 1065 1021 995 97.0 999 957 951 946
Asian 79,639 | 956 1029 107.9 1043 1055 100.5 1024 98.1 98.0 948 947 952
Black 1,081,233 | 977 1045 1073 1073 1067 102.2 985 962 980 926 936 954
Indigenous | 224,701 | 982 988 1008 1027 1028 994 994 1008 1046 987 986 954
Education Level **

N"“elg;‘,dt"" 5399,551 | 1055 1068 108.5 1072 1077 1037 995 972 974 916 895 853
Low 15,506,149 | 987 1036 1081 1080 1073 1037 998 972 988 934 915 90.0
Average | 25,323,529 | 968 1016 1070 1064 1061 1024 993 969 1001 949 937 947
Higher 8,144,901 | 967 1026 107.2 1052 1047 1017 99.6 964 1023 960 923 953
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Parity

None 22,831,038 | 97.3 1024 106.6 1057 1053 102.7 999 971 101.3 951 93.0 934
1 children 19,243,425 | 98.8 103.8 1079 107.0 1062 1026 993 963 996 940 923 923
2 childrens 9,280,533 99.3 1043 108.5 107.5 106.6 103.3 99.1 966 98.6 928 91.8 91.6

3 childrens 3,920,078 99.5 1040 1082 107.0 106.7 1029 993 975 988 929 921 912

dormore | o030 | 1005 1027 1065 1059 1062 1029 1006 990 997 942 921 89.6
childrens

Conjugal Status*
Single 8508266 | 98.0 1026 1063 1066 1068 1026 999 975 99.1 937 933 937

Married 6,700,947 98.1 1043 1075 107.1 106.5 1024 992 958 987 942 922 940
WDS*** 263,377 98.3 1040 1069 1069 1082 1022 984 958 984 93.7 922 950

Stable union | 4,732,148 98.0 101.2 106.1 106.3 106.0 102.1 99.7 974 998 955 941 938

Source: MS/SVS/DASIS - Live Birth Information System (Sinasc) — 1997-2018. Remarks: 1) Total less than 100% due to
not considering all categories (as age) and/or due to absent information (as parity). 2) * Refers to 2012-2018. 3) ** Refers to
2000-2018. 4) **WDS comprises Widowed, Divorced and Separated.

The data in Table 1 and Chart 3 show that, regarding birth seasonality based
on the population’s spatial location, the North (the Brazilian Amazon) is an important
exception to mention, since it presents a birth peak in September, in contrast with the
other regions of the country, where September is the month of the secondary peak.
The North also presents the lowest difference between the peak and the valley, and
is the only region which, comparatively, presents a shallow variation in the monthly
birth distribution throughout the year. This is to be expected among populations near
latitude zero and where there are only two seasons: the dry season (no rain at all) and
the wet season (the rainy season) and the lowest levels and lowest monthly variations of
insolation. The North undergoes maximum solar luminosity from June to November,
during the dry season, and the minimum luminosity occurs from December to May,
which is the wet season, when there are more clouds covering the sky. The period
of transition from the rainy season to the dry season, and vice-versa, is very short
(TIBA, 2000; RAMOS et al., 2009). Therefore, this particularity with regards to the
birth peak in September shows the relative significance of the period of celebrations
and festivities towards the end of the year for birth seasonality in the North.
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Chart 3 - Brazil and regions - Amplitude of monthly births - 1997-2018
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Source: Table 1

The Northeast (between latitudes 2° and 16° S), despite being located
approximately at the same latitude as the North (between 5° N and 12° S), presents
a discrete spatial configuration based on the two predominant climates: semi-arid,
the largest portion of the region, characterized by frequent long dry spouts in the
interior of the region, and wet, along the coast line, where most of the people live. The
levels of insolation in the Northeast are the highest in the country, with little variation
throughout each year. From October to December, solar radiation reaches its highest
levels, in contrast with June and July (TIBA, 2000; RAMOS et al., 2009). The amplitude
between the peak and the valley of births in the Northeast Region is the third highest
in the country. In this region, contrary to the others, not only does the birth peak
take place in May, but it also maintains high levels during the months of March and
April, due to conceptions during the winter months of June, July and August, when
insolation is lower (AGUIAR, 2003).

In the other Brazilian regions, the South, Southeast and Midwest, births
are more numerous in March (conception in June, the beginning of winter) and,
particularly, only the Midwest maintains a similar birth rate between the peak
month (March) and the following month. The South and Southeast have a similar



annual distribution, with the only differences being that in the Southeast, births
are more concentrated in the first semester, and the monthly variations are more
expressive, with the second-largest difference between the number of births in the
peak and valley. The birth distribution in the Midwest is intermediary, compared to
that of the South and Southeast, with the temporal pattern of births closest to that
observed in the country as a whole. In the Southeast, the region that is home to
40% of the Brazilian population, insolation is at its highest in July and at its lowest
in September. The South, located between latitudes 22°e 33°S, presents the highest
insolation between December and February, and the lowest in the period from June
to August. (WREGE et al., 2012).

The results of temporal birth distribution according to the Brazilian regions
show that, with the exception of the North, differences in latitude have no significant
impact on birth seasonality in Brazil, with no expressive variations observed in the
birth calendar as one moves from the north to the south in Brazil. Notice that the
boundary of the series in the North and Southeast encompass the largest fraction
of the trajectories of the remaining social-demographic and spatial cross sections.
Chart 4 shows the temporal birth distribution, according to the mothers’ age group.

Chart 4 - Brazil - Amplitude of monthly births, by mothers” ages - 1997-2018
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Regarding age groups, births of young mothers, ages 10-14, and women at the
end of their reproductive life peak in April and May, respectively, while the remaining
groups peak in March. The main difference between these two groups at opposite
ends of the reproductive cycle is due, in the case of very young mothers, to their social
vulnerability, social exclusion and sexual coercion, prostitution and child abuse, as
additional factors that are a part of their reality (MINISTERIO DA SAUDE, 2018).
The relative stability of births, particularly throughout the period covering from March
to September, vis-a-vis the remaining groups of ages, reflects the character of these
undesired births. Births among young women in the 15-19 age group are partially due to
the same reasons of those in the first group, but, in terms of violence and abuse, in much
lower proportions. ‘Free time and lack of any worries* during the short school vacations,
associated with the levels of poverty, the desire to leave home and social vulnerability are
the main elements that explain this difference. It must additionally be considered that, in
Brazil, particularly, teenage fertility presents significant differences among social strata,
and is markedly higher among young people in the less privileged segments, comprising
people with very little schooling. For the older group ages, the temporal trajectory in
the reproductive process is very similar, especially among women in the 20-34 age
group, and the trajectory of the 35-39 age group is not much different. Chart 5 shows the
temporal birth distribution, according to the mothers’ race/color.

Chart 5 - Brazil - Amplitude of monthly births, by mothers’ race/color - 1997-2018
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The birth calendars of white and black women are very similar. On the
other hand, the majority composed of women who declare their color as brown
present slight differences from the trajectory of the white and black women (a little
more in the case of the black group than that of the white group), presenting, in
relative terms, fewer births in the first semester of the year; a delayed and longer
peak (April-May, as opposed to March for the white women and March-April for
the black) and a higher proportion of births in the secondary peak in the month
of September.

From 445 thousand indigenous women surveyed in 2010 Census, the
number of births registered by Sinasc during the period reaching from 2012-
2018 is 220 thousand. The ethnic diversity of the Brazilian indigenous population
(305 ethnic groups speaking 274 languages), along with the relative scarcity of
studies regarding the reproductive behavior of this population or the number of
cases registered in the system, requires caution when evaluating the indigenous
birth seasonality. The trajectory revealed by the available data is that of a smooth
temporal trend, compatible with high rates of fertility and population growth,
especially among the rural population, a concentration of births among the very
young, and reduced deliberate fertility control very close to the trajectory of
the population in the North, where most of them reside (37.4% reside in the
North), followed by the Northeast (25.5%) (PEREIRA et al., 2014; IBGE, 2012;
AZEVEDO, 2009).

The number of births among the yellow population (people of oriental
origin: Japanese, Chinese, Korean and their descendants) is very low, with an
irregular trajectory. Chart 6 shows the temporal birth distribution, according to the
mothers’ schooling.
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Chart 6 - Brazil - Amplitude of monthly births, by mothers’ schooling — 1997-2018
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In the 2000 decade, as well as throughout the 2010s, enrollment grew and
dropout rates fell expressively in all levels of schooling, with a drastic reduction of
the proportion of the population outside the school system. Consequently, the index
of national illiteracy became concentrated among the older age groups and people
living in conditions of extreme poverty. The main cause for the increase in schooling
in Brazil was the significant broadening of the superior level of education, with women
outdoing men in the number of enrollments, including post-graduation courses.

Considering the mothers’ schooling, data from 2000-2018 does not show a
significant difference between women with a university degree and those with average
or even low schooling: all of them show a birth peak in March; however, those with a
higher level of education are concentrated in the month of March, while those with a
lower and average level of schooling extend the peak to April and May.

A characteristic of the group of women with a higher level of education is
the one with the highest proportion of births in the secondary peak in the month of
September, suggesting a higher proportion of weddings/conceptions in December for
this group. On the other hand, the temporal trajectory of births among women with
very little or no education at all is particular. This fraction of the Brazilian population
is still quite numerous among mothers (9.8% in the period 1997-2018) and births are
concentrated in the first half of the year, with no significant monthly variation in the
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first third of the year. From then on, the number of births falls drastically. This group
differs from the other schooling groups by the flat line of births in the first five months,
the speed of the downward trend in the rest of the year, the absence of the secondary
peak in the month of September and the amplitude of the proportions of births in the
peak month compared to the valley month, the highest in the country. Chart 7 shows
the temporal birth distribution, according to the mothers’ parity.

Chart 7 - Brazil - Amplitude of monthly births, by mothers’ parity - 1997-2018
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Regarding parity, no differences were observed among the groups in the
peak month. All women, regardless of their parity level, have births predominantly
concentrated in March. Movements are very similar among all levels of parity, with slight
differences in the extreme groups, with single-child women more concentrated in one
month (March) and those with over 4 babies extending the more intense reproductive
period from March (peak) to May. A relative difference according to the order of birth
rates reveals a different behavior for women giving birth to their first child. These present
a milder temporal distribution and a higher concentration of births in the month of
September, suggesting that the births of the first child may be the result of choice, and
that a significant fraction of these births are associated with the month of the wedding.
If one takes into consideration the fact that there is a progressive trend in Brazil to move
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weddings from the traditional month of May to December, it is possible to assume that
the conceptions of this population are following this change, at least in part. Chart 8
shows the temporal birth distribution, according to the mothers’ marital status.

Chart 8 —Brazil- Amplitude of monthly births, by mothers’ marital status - 1997-2018
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There is no evidence of variations in birth seasonality caused by the mothers’
marital status. One must consider, however, that since a mother’s marital status is
self-declared, there is likely to be inaccurate information. This phenomenon can be
observed in the results of the 2010 Brazilian Demographic Census, when 6.7% of the
women over 10 years of age declared they were married, but were not in union; 15.4%
of those who declared they were separated, widowed or divorced were living in union,
and 28.1% of those who said they were single were actually living in a union.

In short, with the exception of the North, Northeast, Southeast and South,
women in the 25-29 and 30-34 age groups, those who declare their color as being
white or yellow, the indigenous, those with higher education, single-child mothers and
those giving birth to their second or third child, for all the remaining cross sections
the period involving the birth peak goes beyond the maximum month. In these cross
sections, whether the peak and the following months last for two, three or four months,
the interval comprises the months of March, April and May. Present in 25 of the analyzed



segments, the month of March fails to appear in the peak interval in only six groups of
populations: In the North, in the Northeast, 10-24 years, brown women and indigenous
women and WDS. Most of the births in Brazil take place in the first semester of the year,
with the peak predominantly in the month of March, for 22 of the analyzed categories,
in April for three of them, four, in May, and two others in September. As for the valley; it
appears in December (15 categories), the same in November (15 categories), and October
(one category). There is a relative homogeneity in the temporal birth distribution among
the regions of Brazil, and among the social-demographic characteristics of the mothers.
The trajectories of the population of the North are relatively discrete, as well as those
that involve less fortunate fractions of the Brazilian society, composed by 10-14 years,
indigenous women and women with very little schooling or no schooling at all.

The findings of this paper corroborate those of Moreira (2008, 2013), regarding
Brazil, for two discrete moments, herein considered. The group of findings suggests
that, in spite of the continental dimensions of Brazil and its climatic diversity and social
inequalities, the reproductive behavior of the Brazilian population is similar in terms
of temporal birth distribution, concentrated in March, April and May for different
segments of the population, except for the population of the North and the indigenous
population, with a birth peak in September. Births during the March-May period are
the result of conceptions during the Brazilian winter, while births in September are the
result of conceptions during the Christmas and New Year festivities, whereas the valley
during October-December derives from conceptions in the summer.

5 CONCLUSION

Brazil is a country of continental dimensions, with considerable fractions
of its population located in discrete latitudes, with significant differences in climate
and marked by profound social inequality. Even so, the reproductive behavior of the
Brazilian population is very homogeneous, in terms of temporal birth distribution.
The only exceptions are those found in the North (the Brazilian Amazon), with a
birth peak in September and a more homogeneous temporal trajectory. For all other
segments of the Brazilian population, births are concentrated in March, April and
May, with a secondary peak in September and a valley in October-December. Despite
the geographical and social differences in Brazil, data showing the peak of conceptions
in the winter and the depression in the summer suggest that birth seasonality in Brazil
may have a strong component associated with climate conditions and indicate that this
hypothesis along with more disaggregated data be further investigated.

173



174

REFERENCES

ABELIANSKY, A. L; STRULIK, H. How season of birth affects health and aging.
Center for European, Governance and Economic Development Research, Discussion
Papers N. 352, 2018.

AGUIAR, M. J. N. Atlas climatolégico do Nordeste do Brasil. Fortaleza: Embrapa
Agroindustria Tropical; Recife: Embrapa Solos - UEP Recife; Campina Grande: UFCG,
2003.

ALMEIDA, M. E; ALENCAR, G. P; SCHOEPS, D. Sistema de informagdes sobre
nascidos vivos - Cenas: uma avaliagdo de sua trajetdria. In: BRASIL. MINISTERIO
DA SAUDE. A experiéncia brasileira em sistemas de informagdo em savde - v. 1.
Producio e disseminacio de informagdes sobre satide no Brasil. Ministério da Satde,
Organizagdo Pan-Americana da Saude, Fundagdo Oswaldo Cruz. - Brasilia: Editora
do Ministério da Saude, p. 11-37, 2009.

AZEVEDO, M. Saude reprodutiva e mulheres indigenas do Alto Rio Negro. Caderno
CRH, v. 22, n. 57, p. 463-477, set./dez. 2009.

BALY,; SHANG, G.; WANG, L,; SUN, Y.; OSBORN, A.; ROZELLE, S. The relationship
between birth season and early childhood development: Evidence from northwest
rural China. PLoS ONE v. 13, n. 10, €0205281, Oct. 2018.

BARRECA, A; DESCHENES, O.; GULDI, M. Maybe Next Month? Temperature
Shocks and Dynamic Adjustments in Birth Rates. Demography, v. 55, n. 4, p. 1269-
1293, Aug. 2018.

BECKER, S. Seasonal Patterns of Births and Conception Throughout the World.
In: Zorgniotti A.W. (ed.) Temperature and Environmental Effects on the Testis.
Springer, Boston, MA. Advances in Experimental Medicine and Biology, v. 286, p. 59-
72,1991.

BOBAK, M.; GJONCA, A. The seasonality of live births is strongly influenced by
socio-demographic factors. Human Reproduction, v. 16, n. 7, p. 1512-1517, July 2001.

BOLAND, M. R.; SHAHN, Z.; MADIGAN, D.; HRIPCSAK, G.; TATONETTI, N.
P. Birth month affects lifetime disease risk: a phenome-wide method. Journal of
the American Medical Informatics Association, v. 22, n. 5, p. 1042-1053, Sept.
2015.



BOLAND, M. R; PARHL P; LI, L; MIOTTO, R.; CARROLL, R;IQBAL, U; NGUYEN,
P; SCHUEMIE, M.; YOU, S. C; SMITH, D.; MOONEY, S.; RYAN, P; LI, Y,; PARK, R.
W.; DENNY, J.; DUDLEY, ]J. T.; HRIPCSAK, G.; GENTINE, P; TATONETTI N. P.
Uncovering exposures responsible for birth season - disease effects: a global study.
Journal of the American Medical Informatics Association, v. 25, n. 3, p. 275-288,
Mar. 2018.

BONNETTI, A. L; ABREU, M. A. A. (Org.) Faces da desigualdade de género e raga
no Brasil. Brasilia: Ipea, 2011.

BORGHT, M. V; WYNS, C. Review Fertility and infertility: Definition and
epidemiology. Clinical Biochemistry, v. 62, n. 2, p. 2-10, Dec. 2018.

BREWIS, A.; LAYLOCK, J.; HUNTSMAN, J. Birth non-seasonality on the Pacific
equator. Current Anthropology, v. 37, n. 5, p. 842-851, Dec. 1996.

BRONSON, E Seasonal variation in human reproduction: environmental factors. The
Quarterly Review of Biology, v. 70, n. 2, p. 141-164, June 1995.

BUCKLES, K. S.; HUNGERMAN, D. M. Season of birth and later outcomes: Old
questions, new answers. Review of Economics and Statistics, v. 95, n. 3, p. 711-724,
July 2013.

CANCHO-CANDELA, R; LLANO, A; FERNANDEZ, J. A. Decline and loss of
birth seasonality in Spain: analysis of 33 421 731 births over 60 years. Journal of
Epidemiology and Community Health, v. 61, n. 8, p. 713-718, Aug. 2007.

CONDON, R. G. Birth seasonality, photoperiod and social change in the Central
Canadian Artic. Human Ecology, v. 19, n. 3, p. 278-321, Sept. 1991.

CUMMINGS, D. R. The seasonality of human births, melatonin and cloud cover.
Biological Rhythm Research, v. 33, n. 5, p. 521-559, Aug. 2002.

. Additional confirmation for the effect of environmental light intensity on the
seasonality of human conceptions. Journal of Biosocial Science, v. 39, n. 3, p. 383-396,
May 2007.

. Human birth seasonality and sunshine. American Journal of Human
Biology, v. 22, n. 3, p. 316-324, Apr. 2010.

. Seasonality updated in 28 European/Mediterranean countries: a continuing
enigma. American Journal of Human Biology, v. 26, n. 3, p. 424-426, Feb. 2014.

175



176

DAHLBERG, J.; ANDERSSON, G. Fecundity and human birth seasonality in Sweden:
a register-based study. Reproductive Health, v. 16, n. 87, June 2019.

5 . Changing seasonal variation in births by sociodemographic factors:

a population-based register study. Human Reproduction Open, v. 2018, n. 4, p. 1-8,
Sept. 2018.

DOBLHAMMER, G. The Month of Birth: evidence for declining but persistent
cohort effects in lifespan. In: BENGSTON, T.; KEILMAN, N. (eds.). Old and New
Perspectives on Mortality Forecasting, Demographic Research Monographs, chap.
23, p. 319-334, 2019.

.; VAUPEL, J. W. Lifespan depends on month of birth. Proceedings of the
National Academy of Science of the United States of America, v. 98, n. 5, p. 2934-
2939, Feb. 2001.

DOBLHAMMER, G.; RODGERS, J. L; RAU, R. Seasonality of birth in nineteenth
and twentieth century Austria: steps toward a unified theory of human reproductive
seasonality. Germany: Max Planck Institute for Demographic Research, MPIDIR
Working Paper WP 1999-013, 1999.

DORELIEN, A. M. Birth seasonality in Sub-Saharan Africa. Demographic Research,
v. 34, n. 27, p. 761-796, May 2016.

DUPAQUIER, M. Le mouvement saisonnier des naissances en France (1853-1973).
Theése de I'Université de Paris 1 (Panthéon-Sorbonne), 1976.

ELLISON, P. T; VALESSIA, C. R; SHERRY, D. S. Human birth seasonality In:
BROCKMAN, D. K,; VAN SCHAIK, C. P. (Eds.) Seasonality in primates: studies of
living and extinct human and non-human primates. Cambridge: University Press, 2005.

FOSTER, R. G.; ROENNEBERG, T. Human responses to the geophysical daily, annual
and lunar cycles. Current Biology, v. 18, n. 17, p. R784-R794, Sept. 2008.

GAVRILOV, L. A;; GAVRILOVA, N. S. Season of birth and exceptional longevity:
comparative study of American centenarians, their siblings, and spouses. Journal of
Aging Research, v. 2011, 2011.

GINI, C. The contributions of Demography to Eugenics. In: Problems in Eugenics.
Vol II. Report of Proceedings of the First International Eugenics Congress Held at
The University of London, July 24th to 30th, 1912. The Eugenics Education Society,
Kingsway, W.C., Appendix, p. 75-171, 1913.



GIRALDELLI, B. W.; SAAD, P. Estudo da sazonalidade dos eventos vitais no Estado
de Siao Paulo, no periodo 1930 a 1970. Sio Paulo, Funda¢io Seade, p. 123-161.
(Informe Demografico, 7), 1982.

HANDRIKMAN, K; van WISSEN, L. J. G. Effects of the fertility transition on birth
seasonality in the Netherlands. Journal of Biosocial Science, v. 31, n. 1, p. 1-18, Sept. 2008.

HE, D; EARN, D. J. D. Epidemiological effects of seasonal oscillations in birth rates.
Theoretical Population Biology, v. 72, n. 2, p. 274-291, Sept. 2007.

HERTELIU, C.; ILEANU, B. V.; AUSLOOS, M.; ROTUNDO, G. Effect of religious
rules on time of conception in Romania from 1905 to 2001. Human Reproduction, v.
30,n.9, p. 2202-2214, June 2015.

HILL, S. A. The life statistics of an Indian province. Nature, v. 38, p. 245-250, July 1888.

HUNTINGTON, E. Season of Birth: Its Relation to Human Abilities. New York, John
Wiley and Sons, Inc., 1938.

IBGE - INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA. Sintese de
indicadores sociais: uma analise das condi¢ées de vida da populagio brasileira: 2018.
IBGE, Coordenagio de Populagio e Indicadores Sociais. - Rio de Janeiro: IBGE, 2018.

. Estatisticas do Registro Civil. Rio de Janeiro: IBGE, v. 44, 2017.

. Retroprojecdo da Populacao do Brasil por sexo e idade: 2000-1980. Rio de
Janeiro: IBGE, 2016.

. Projecao da populagio do Brasil por sexo e idade para o periodo 2000-
2060. Rio de Janeiro: IBGE, 2013.

. Os indigenas no Censo Demografico 2010; primeiras consideragdes com
base no quesito cor ou raga. Rio de Janeiro: IBGE. Diretoria de Pesquisa, 2012.

ISEN, A.; ROSSIN-SLATER, M.; WALKER, R. Relationship between season of birth,
temperature exposure, and later life wellbeing. PNAS, v. 114, n. 51, p. 13447-13452,
December 19, 2017.

KADHEL, P; COSTET, N; TOTO, T.; JANKY, E; MULTIGNER, L. The annual
carnival in Guadeloupe (French West Indies) is associated with an increase in the
number of conceptions and subsequent births nine months later: 2000-2011. PLoS
ONE, v. 12, n. 3, Mar. 2017.

177



178

LAM, D.; MIRON, J. Seasonality of births in human populations. Social Biology, v.
38,n. 1-2, p. 51-78, 1991.

. Global Patterns of Seasonal Variation in Human Fertility. Annals of the New
York Academy of Sciences, v. 709, n. 1, p.9-28, 1994.

. Effects of Temperature on Human Fertility. Demography, v. 33, n. 3, pp.
291-305, Aug.1996.

LEVITAS, E.; LUNENFEL, E.; WEISZ, N.; FRIGER, M.; HAR-VARDI, I. Seasonal
variations of human sperm cells among 6455 semen samples: a plausible explanation
of a seasonal birth pattern. American Journal of Obstetrics and Gynecology, v.
208, n. 5, p. 406.e1-406.e6, May 2013.

MADRIGAL, L. Lack of birth seasonality in a nineteenth-century agricultural
population: Escazu, Costa Rica. Human Biology, v. 65, n. 2, p. 255-271, Apr. 1993.

MARTELETO, L. J.; WEITZMAN, A.; COUTINHO, R. Z.; ALVES, S. V. Women’s
reproductive intentions and behaviors during the zika epidemic in Brazil. Population
and Development Review, v. 43, n. 2, p. 199-227, June 2017.

MARTINEZ, P. E.; LUNA, C. O.; CARDONE, F. M. Sazonalidade de nascimentos na
cidade do Rio Grande: anos 1989-1994. Vittalle, v. 10, p. 97-102, 1998.

MARTINEZ-BAKKER, M.; BAKKER, K. M.; KING A. A.; ROHANI, P. Human
birth seasonality: latitudinal gradient and interplay with childhood disease dynamics.
Proceedings of the Royal Society Biological Sciences, B. 281, 2014.

MIKULECKI, M.; LISBOA, H. R. K. Daily birth numbers in Passo Fundo, South
Brazil, 1997-1999: trends and periodicity. Brazilian Journal of Medical and
Biological Research, v. 35, n. §, p. 985-990, Aug. 2002.

MINISTERIO DA SAUDE. SECRETARIA DE VIGILANCIA EM SAUDE. Anélise
epidemioldgica da violéncia sexual contra criangas e adolescentes no Brasil, 2011 a
2017. Boletim Epidemioldgico, v. 49, n. 27, jun. 2018.

MOHEAU, M. Recherches et considérations sur la population de la France.
Question VI - De la fécondité dans le différens mois. p. 93-94. Paris, Libraire
Paul Gauthner, 1912 (Collection des économists et des réformateurs sociaux de la
France), 1778.



MOREIRA, M. M. Sazonalidade dos nascimentos no Brasil: Sinasc - 2000-2005. In:
XVI ENCONTRO NACIONAL DE ESTUDOS POPULACIONALIS, 2008, Caxambu.
Anais [...]. Campinas: Abep, 2008.

. Nascimentos no Nordeste - os dados do Sinasc. In: XVII ENCONTRO
NACIONAL DE ESTUDOS POPULACIONAIS, 2010, Caxambu. Anais [...].
Campinas: Abep, 2010.

.Sazonalidade dos nascimentos no Brasil. In: IV CONGRESSO PORTUGUES
DE DEMOGRAFIA, 2012, Evora. Anais [...]. Evora, 2012.

.Sazonalidade dos nascimentos no Brasil: 2000-2010. In: XXIX CONGRESSO
INTERNACIONAL DA ASSOCIACAO LATINO-AMERICANA DE SOCIOLOGIA.
2013, Santiago-Chile, 2013 Anais [...]. Santiago-Chile, 2013.

NASRALLAH, H. A. Seasonality of birth and psychiatric illness. Current Psychiatry,
v.18,n. 1, p. 4,6,8, Jan. 2019.

OXFAM.Brasil. Inequalities in Brazil; the divide that unites us. Oxfam: Sdo Paulo,
2017.

PASCUAL, J.; GARCIA-MORO, C. E;; HERNANDEZ, M. Non-seasonality of births in
Tierra del Fuego (Chile). Annals of Human Biology, v. 27, n. 5, p. 517-524, Sept.-Oct.
2000.

PEREIRA, E. R. P; OLIVEIRA, L. S. S;; ITO, L. C;; SILVA, L. M. S.; SCHMITZ, M. ]. M;
PAGLIARO, H. Satde sexual, reprodutiva e aspectos socioculturais de mulheres indigenas.
Revista Brasileira em Promogao da Saade, v. 27, n. 4, p. 445-454, out./dez., 2014.

POLASEK, O.; KOLEIE, L; VORKO-JOVIE, A.; KERN, J; RUDAN, L. Seasonality of
Births in Croatia. Collegium Antropologicum, v. 29, n. 1, p. 249-255, June 2005.

QUETELET, A. R. Memoire sur les lois des naissances et de la mortalité a Bruxelles.
Nouveau Mémoires de 'Académie Royale des Sciences et Belles-Lettres de Bruxelles.
Tomme III. Bruxelles. PJ. de Mat, Imprimeur de CAcadémie Royale, p. 493-515, 1826.

RAMOS, A. M,; SANTOS, L. A. R; FORTES, L. T. G. Normais climatoldgicas do
Brasil: 1961 - 1990. Edigéo revista e ampliada. Brasilia, DF: INMET, 2009.

REGNIER-LOILIER, A. Choosing the Time of Year for Births: A barely perceptible
phenomenon in France. Population, English Edition, v. 65, n.1, p. 189-204, 2010.

179



180

RIZZI, E. L; DALLA-ZUANA, G. The seasonality of conception. Demography, v. 44,
n. 4, p. 705-728, Nov. 2007.

ROENNEBERG, T.; ASCHOFE J. Annual rhythm of human reproduction: I. Biology,
sociology, or both? Journal of Biological Rhythms, v. 5, n. 3, p. 195-216, Sept. 1990a.

. Annual rhythm of human reproduction: II. Environmental correlations.
Journal of Biological Rhythms, v. 5, n. 3, p. 217-239, Sept. 1990b.

RUIU, G.; BRESCHI, M. Seasonality of livebirths and climatic factors in Italian regions
(1863-1933). Historical Life Course Studies, v. 4, p. 145-164, July 2017.

SANTI, D.; MICHELANGELI, M.; GRASSI, R.; VECCHI, B.; PEDRONI, G.; ROLI,
L.; DE SANTIS; M. C; BARALDI, E.; SETTIL, M.; TRENTI, T.; SIMONI, M. Seasonal
variation of semen parameters correlates. Environmental Pollution, v. 235, p. 806-
813, Apr. 2018.

SEIVER, D. A. Trend and variation in the seasonality of U.S. fertility, 1947-1976.
Demography, v. 22, n. 1, p. 89-100, Feb. 1985.

STRAND, L. B; BARNETT, A. G.; TONG, S. The influence of season and ambient
temperature on birth outcomes: A review of the epidemiological literature.
Environmental Research, v. 111, n. 3, p. 451-462, Apr. 2011.

TIBA, C. Atlas Solarimétrico do Brasil: banco de dados solarimétricos. Recife, Ed.
Universitaria da UFPE, 2000.

TORREY, E. E; MILLER, J.; RAWLINGS, R.; YOLKEN, R. H. Seasonality of births
in schizophrenia and bipolar disorders: A review of the literature. Schizophrenia
Research, v. 28, n.1, p. 1-38, Nov. 1997.

UDRY, J. R; MORRIS, N. M. Seasonality of coitus and seasonality of birth.
Demography, v. 4, n. 2, p. 673-679, June 1967.

UNITED NATIONS. Estimates and Projections of Family Planning Indicators
2018. New York: United Nations, Department of Economic and Social Affairs,
Population Division, 2018.



VILLERME, L. R. De la distribution par mois des conceptions et des naissances de
I’homme, considérée dans ses rapports avec les saisons, avec les climats, avec le retour
périodique annuel des époques de travail et de repos, dabondance et de rareté des
vivres, et avec quelques institutions et coutumes. In: Annales d’hygiéne publique et
de médecine légale, Crochard-Paris, v. 5, p. 55-155, 1831.

WARGENTIN, P. Uti hvilka Manader flera Manniskor éarligen fodas och dé i Sverige
[The months in which most persons are born or die each year in Sweden]. Memoirs of
the Academy of Sciences of Sweden, XXVTI, p. 249-258, 1767.

WEHR, T. A. Photoperiodism in human and other primates: evidence and implications.
Journal of Biological Rhythms, v. 16, n. 4, p. 348-364, Aug. 2001.

WREGE, M. S.; STEINMETZ, S.; REISSER JUNIOR, C.; ALMEIDA, I. R. Atlas
climatico da Regido Sul do Brasil: Estados do Paran4, Santa Catarina e Rio Grande
do Sul. Brasilia, DF: Embrapa, 2012.

181



