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ABSTRACT

Thisarticleis the summary of the paper awarded with
the Prize Abramge in 2007. As there is no unanimity
in medical approaches about how childbirth
should be assisted in human beings, the author
studies the process of birth comparing supine and
squatting position for birth, adopting a theoretical
framework with six independent variables- Role
of gravity; Compression of the maternal vasa;
Diameters of the channel of childbirth; Angle of fit
of the presentation (drive angle); Lung ventilation
and maternal acid-base balance; Efficiency of the
uterine contractions (during labor and during
the second stage) — and two dependent variables
- loss of blood during birth and Apgar at the first
minute. Loss of blood, measured by the differences
in the means of hemoglobine and hematocrit
before and after birth, was significantly lower in
the position squatting-supine (when after birth
the woman is invited to lie down). The proportion
of babies with a higher Apgar score (> 8) at the
first minute was significantly higher in the group
of squatting position. And inversely, a significant
lower proportion on newborns with lower Apgar
score (0 the 6) was found when the mother was
in the squatting position. Given these results, it
is suggested that official and hospital protocols
adopt this position as a recommendation and usual
practice.

1 Summary of the paper with the same title awarded with the
Abramge Prize in 2007
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RESUMO

Este trabalho é vencedor do prémio Abramge de
2007.
médicos sobre como devem ser atendidos os partos

Como nao hd unanimidade de critérios

em seres humanos, o autor estuda o processo de
nascimento comparando a posicdo supina com
a vertical ou de cdcoras, utilizando um modelo
tedrico com seis varidveis independentes - Acdo
da gravidade; Compressio dos grandes vasos
maternos; Didmetros do canal do parto; Angulo
de encaixe da apresentagdo; Ventilagdo pulmonar
e equilibrio acido-basico materno; e Eficiéncia
das contragdes uterinas (no trabalho de parto e
periodo expulsivo) - e duas variaveis dependentes,
uma materna - perda de sangue - e outra neonatal
- indice de Apgar ao primeiro minuto de vida.
A perda sanguinea, medida pela diferen¢a nas
médias de hematdcrito e na hemoglobina antes
e depois do parto, foi significativamente menor
na posi¢do cocoras-supino (quando apds o parto
a mie é convidada a deitar-se). A proporgio de
bebés com Apgar mais elevado (>8) ao primeiro
minuto foi significativamente maior no grupo
em que a posi¢cdo para o parto foi de cocoras. E
inversamente se obteve significativamente menor
proporgao de recém nascidos com Apgar baixo (0
a 6) nos partos com a mie em posi¢do de cdcoras.
Dados esses resultados, sugere-se que protocolos
oficiais e hospitalares adotem essa posicdo como
recomendacdo e pratica rotineira.
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RESUMEN

Este trabajo es vencedor del premio Abramge
de 2007. Como no hay unanimidad de criterios
médicos sobre como deben ser atendidos los partos
en seres humanos, el autor estudia el proceso de
nacimiento comparando la posicién supina con
la vertical o de cuclillas, utilizando un modelo
tedrico con seis variables independientes - Accién
de la gravedad; Compresion de los grandes vasos
maternos; Diametros del canal del parto; Angulo
de encaje de la presentacion; Ventilacién pulmonar
y equilibrio dcido bésico materno; y Eficiencia de
las contracciones uterinas (en el trabajo de parto y
periodo expulsivo) - y dos variables dependientes,
una materna - pérdida de sangre - y otra neonatal
- indique de Apgar al primer minuto de vida. La
pérdida sanguinea, medida por la diferencia en las
medidas de hematdcrito y de hemoglobina antes y
después del parto, fue significativamente menorenla
posicion cocoras-supino (cuando después del parto
la madre es invitada a acostarse). La proporcion de
recién nacidos con Apgar més elevado (>8) al primer
minuto fue significativamente mayor en el grupo
en el que la posicion para el parto fue de cuclillas.
E inversamente encontramos significativamente
menor recién nacidos con Apgar bajo (0 a 6) en los
partos con la madre en posicion de cuclillas. Debido
a estos resultados, se sugiere que los protocolos
oficiales y hospitalarios recomienden esa posicion
como prdctica rutinaria.
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basadas en evidencias cientificas. Posicién del
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Introduction
There is no unanimity in medical
approaches about how childbirth should be
assisted in human beings. The position that

the woman should adopt in the moment of the
birth is still reason for great controversy">**.

150

For pregnant women without risk,
in the great majority of the maternities the
gynecological position is mandatory for the
moment of the birth. This guideline has been
generalized historically and, according to its
supporters, produces good results in births>°.

On the other hand, there are evidences
that, for women without any pregnancy risk,
when they adopt a vertical or a squatting
position in the moment of birth, the
mechanisms of childbirth are respected,
allowing more physiological births, with fewer
maternal-fetus-neonatal complications”**!0!1,
To propose the supine position as a routine for
birth may compromise the process, as is shown
in Figure 1",

Fig 1 - Consequences of the supine position during
labor and birth (Dunn, 1976)
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A better knowledge of this process, as
well as on the positive or negative repercussion
that a certain position may cause, as is shown
by this paper, can help shape public policies of
care for the whole population, about which is
the most appropriate maternal position that
a woman should adopt for a normal birth, in
order to have a more humane birth, respecting
the physiological processes of birth. Thus we
are trying to decrease aggressive attitudes and
inadequate practices that may be observed
nowadays for the great majority of the
population, including avoiding natural birth or
performing unnecessary cesarean sections.



One of the specific objectives of the
current paper was to analyze variables that
are present in the moment of birth, here
named independent variables, that might have
potential  maternal-fetal-neonatal  benefits
and quantify them when women are in the
horizontal (supine) and vertical (squatting)
position. A second objective consisted of
identifying two dependent variables, a maternal
one, blood loss, and another of the newly born,
Apgar score at the first minute of life, and to
perform statistical comparisons on the results
obtained in normal births with women in
the horizontal and in the vertical positions.
To measure the blood loss we evaluated the
maternal hematimetric indices before and after
birth. In this summary are presented only the
results regarding the dependent variables.

Methods

The variables named independent are
the ones in which it was not possible to identify
a direct action on the mother-child dyad;
however, because they intensely ease the birth
mechanisms, they manage, in a synergistic way
(with the other variables) to improve the final
results of birth related to the maternal position
in this moment. The independent variables
identified were:

1- Role of gravity: the birthing woman
receives its natural help in the process of fetal
delivery, quantified as 30 to 40 mmHG of
intrauterine extra pressure" and, inversely, she
has to increase in 35% the force used in birthing
when she pushes in the horizontal position, as
consequence of lack of gravity.

2- Compression of the maternal vasa:
the horizontal position favors this compression,
often provoking fetal distress, for the provision
of oxygen to the placenta is reduced - and
this does not happen if the woman is in the
vertical position'*">. The acid-basic balance of
the newborn does not modity itself with longer
second periods (more than 100 minutes) in
squatting births'®. Inversely, if the woman

is supine during the second period, after 30
minutes there is a significant decline".

3- Diameters of the channel of
childbirth: if the woman birthes in the
squatting position, some forces are produced
that increase the diameters of the pelvis: 1 cm
for the transversal diameter and 2 cm for the
anterior-posterior one'®, resulting in 28% more
room for the fetal passage in the birth channel®.
These papers were questioned by Gupta et al®.

4- Angle of fit of the presentation:
this, called “drive angle’, is more favorable for
the fetus when the mother is in the squatting
position®.

5- Lung ventilation and maternal acid-
base balance: This variable is significantly
impaired when the woman is in the horizontal
position during birth*** ; and

6- Efficiency of the uterine contractions
(during labor and during the second stage).
Uterine contractions are more efficient when
the woman adopts the wvertical position
because in this position the blood circulation is
respected, allowing the delivery of the fetus>*.

For this study, we considered Dependent
Variables those in which we could identify a
direct action on the mother or on the newborn
(Figure 2): loss of blood during birth and Apgar
at the first minute.

Figure 2. Independent and dependent
variables active in the mechanism of birth.
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We analyzed the health status of the
mother by quantifying the loss of blood of 65
parturients who delivered in both positions in
the Maternity of the Center of Integral Care
for Womans Health (Caism) of Unicamp
(Campinas State University). To measure the
blood loss we studied 25 women that delivered
in the squatting position, 25 in the lithotomic
(supine) position and 15 in the squatting-
supine (just after delivering in the squatting
position, the woman is invited to lie down).
Comparison of the Apgar score was made
from the information on about 37 thousand
deliveries from the database of our institution.
In this population we identified 8,810 births in
the horizontal (supine) position and 581 in the
vertical (squatting) one.

The data obtained were submitted to
an analysis of summary statistics, such as
measures of central tendency and its respective
deviations for quantitative variables. For other
variables, appropriate resources of descriptive
statistics were used, as tables and graphs. In
this phase of the analysis, we didn't intend to
test hypotheses. However, it was important to
summarize the obtained data, become familiar
with them, allowing a better vision of the
explored phenomenon, and also for a better
understanding of the obtained results. In the
present summary we will present only the
results of the dependent variables.

Results

Tables 1 and 2 show the results referring to
blood loss.

Both tables show that when the parturient
is assisted in the squatting position, with
the woman’s persisting in that position after
birth, the loss of blood is significantly larger.
When the position is modified immediately
after birth, with the woman lying down, here
called the squatting-supine position, the blood
loss is significantly reduced, especially when
compared to the squatting position.
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Table 1. Differences in the means of hemoglobine
and hematocrit before and after birth for the
groups of squatting, supine and squatting-supine
positions. Maternity of the Center of Integral Care
for Women’s Health of Unicamp.

Position Diference in Diference no
in birth hemoglobine hematocrit
gr/100ml P value % P value
(SD) (SD)
Squatting 3,3 9,2
(1.53) (3.84)
Supine 1,5 4.4
(0,41) <0,001  (1,5)  <0,001
Squatting- 1,0 2,5 ns
supine (0,80) <0,02  (2,74)

Table 2. Differences in the means of hemoglobine
and hematocrit before and after birth between
the squatting, the supine and the squatting-supine
groups. Maternity of the Center of Integral Care for
Women’s Health of Unicamp.

Position in Diference in Diference in

birth hemoglobine hematocrit

% P value % P value

Squatting — 1,8 <0,001 48 <0,001
Supine

Squatting —

Squatting- 2,3 <0,001 6,7 <0,001

supine
Supine -

Squatting- 0,5 <0,02 1,9 <0.01

supine

The comparison of  fetal results shown
in Table 3 also favors the squatting position.
The incidence of depressed Apgar score was
significantly larger in the cases of normal
births with the woman in horizontal position,
when compared to the cases with the woman
in the squatting position. This difference in
the distribution of the cumulative frequency
was statistically significant when compared
by the test of Kolmogorov-Smirnov (D=16,2)
with p<0,0001, when adopting as cutpoint



Apgar = 8. When we look at Apgar 10, the
results are majorly favorable to the squatting
position. These results of less blood loss and
better vitality of the newborn are a result of the
positive influence of the independent variables
and are compatible with the data found in the
literature about the squatting position.

Table 3. Proportion of newborns by Apgar index in
the first minute, according to the position of birth,
squatting or supine. Maternity of the Center of
Integral Care for Women’s Health of Unicamp.

Position in 1’ Apgar Index
birth
0-3 4-6 0-6 10
Squatting
group 02% 12% 15% 98%

Supine group 1,5 %. 3,8 %. 5,3 % 2,8%

Recommendations

This critical analysis of the results for
the health of the newly born by normal birth,
taking into account it is a low risk population,
demonstrates that it should be of great concern
of the ones responsible for formulating policies
and care guidelines for normal birth, with
emphasis on the woman’s position, avoiding
that the she adopts the horizontal position
(lithotomic), both for the blood loss and the
newborn vitality.

References

1 . Engelmann GJ. Labor among Primitive People.
St. Louis: J.H. Chambers. 1882.

2. Jarcho J. Posture and Pratices during Labor
among Primitive Peoples. New York: Paul B. Hoeber,
1934.

3. Narroll E Narroll R, Howard PH. Position of
women in childbirth. Am ] Obstet. Gynecol., 82:943-54,
1961.

4 . WHO. Safe Motherwood, Care in Normal Birth:
a practical guide. Geneva, 1996.

5 . Laurent Dundes MHS. Development mother
position in the delivery. Am. J. Public Health, 77:636-41,
1987.

6 . Allaily A. The history of the parturition chair.
In: The Yearbook of The Royal College of Obstetricians
and Gynaecologists. Studd J. Ed. Parthenon Publishing
Group by RCOG press. (23-32), London, 1996.

7 . Howard FH. Delivery in the physiologic
position. Obstetrics and Gynecology, 11(3):318-22, 1958.

8 . Paciornik C. Andlise perinatal de 11.100 partos
de cocoras. In: Sabatino H, Dunn P, Caldeyro-Barcia R,
organizadores. Parto humanizado - formas alternativas.
Campinas: Editora Unicamp; 1992. p. 149-59.

9 . Sabatino, H. et al. Repercussdo perinatal do
parto atendido em posicdo de cdcoras. Revista Brasileira
de Ginecologia e Obstetricia, Rio de Janeiro, 6(1):7-14,
1984.

10. Caldeyro-Barcia, R. Parto em Posi¢io Sentada
in: Sabatino H, Dunn, PM, Caldeyro-Barcia, R (eds.)-
Parto humanizado, formas alternativas. Editora da
Unicamp, Campinas, Brasil p.260-274. 1987.

11. Galba Araujo J, Rolim J. Parto com assisténcia
simplificada. In: Pinotti, JA, Sabatino JH. Medicina
Perinatal. Editora da Unicamp, Campinas,. p.326-30.
1987.

12. Dunn P. Obstetric delivery today: for better or
for worse? Lancet, 7963:790-93, April, 1976.

13 Mendez- Bauer C, Arroyo J, Garcia-Ramos,
C. - Effects of standing position on spontaneous uterine
contractility and other aspects of labor. J. Per. Med., 3:89-
100, 1975.

14. Bieniarz J, Maqueda E, Caldeyro-Barcia, R.
Compression of aorta by the uterus in late human

pregnancy. American Journal of Obstetrics and
Gynecology, 95(6):795-808, 1966.

15. Abitbol MM. Aortic compression and uterine
blood flow during pregnancy. Obstetrics and Gynecology,
50(5):562-70, 1977.

16. Giraldo PC. & Sabatino H. Equilibrio dcido-
base de recém nascidos de partos em posi¢do de cocoras.
In: Sabatino, H, dunn, PM, Caldeyro-Barcia R. Parto
Humanizado, Formas Alternativas. Editora Unicamp,
Campinas, p.201-23. 1992.

17. Humprey M. et al. A decrease in fetal pH
During the second stage of labour, when conducted
in the dorsal position . The Journal of Obstetrics and
Gynaecology of the British Commonwealth, 80:1075-80,
1973.

18. Borell U. & Fernstrom, I. The movements at
the sacro-iliac joints and their importance to changes
in the pelvic dimensions during parturition. Acta Obst.
Gynecol. Scand., 36:42-57, 1957.

19. Russell JGB. -Moulding of the pelvic outlet. J.
Obstet. Gynaec. British Comm., 76:817-20, 1969.

20. Gupta JK, Glanville, J.N, Johnson, N, Lilford,
R.J, Dunham, R.J.C, Watters,].K. - The effect of squatting
on pelvic dimensions. Eur. J. Obst. Gynec. Reprod. Biol.,
42:19-22, 1991.

21. Gold E. - Pelvic drive in obstetrics. An X ray
study of 100 cases. Am. J. Obstet. Gynecol., 59:890, 1950.

22. Lajonchere CA. & Castro, P.L. Influencia de
los cambios posturales en el encajamiento y descenso
de la cabeza fetal- Demostracion radiolégica. Arch. del
Hosp. Univ. La Habana, 4 :75-83, 1952.

153



23. Ang CK, Tan TH, Walters WA, Wood C.
Postural influence on maternal capillary oxygen and
carbon dioside. Brit. Med. ]., 4, 101-5, 1969.

24. Arbués J, Solano E Llamas C. Requena E
Perinatal effects of vertical position of the mother during
labour, ABSTRACTs. XTH World Congress Gynec
Obstet, San Francisco, EUA, p.17-22, Outober, 1982.

25. Mengert WF et al. Intra-abdominal pressure
produced by voluntary muscular effort: the relation of
posture to effort. Surg Gynecol Obstet 57: 745-51,1953.

26. Sabatino H, Salinas M, Gomes G.E, Nicoletti
M L, Fragnito H L. Andlise quantitativa de pressdes
intrauterinas e intravaginais em partos normais
(Unidades Unicamp). Rev. da FCM da Unicamp, 2:23-32,
1995.

Artigo apresentado em 18/07/2010
Aprovado em 30/08/2010
Traduzido em 20/10/2010

154



