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Abstract

Background: It is stated in the literature that a mother’s breast milk is sufficient for more than one baby.
Objectives: This descriptive study aimed to determine whether twin babies are breastfed during their first six months of life.
Materials andMethods: We studied the twin birth cases in a state hospital in Sakarya, Turkey between October 2011 and March 2013.
The population of the study consisted of entire mothers who had delivered twins in the maternity ward of the hospital. The sample
comprised 30 twins’ mothers who agreed to participate in the study via telephone for six months. During these phone calls, they
were asked how they preferred to feed their babies. The data were expressed as the mean and percentage.
Results: The average age of the mothers participating in the study was 30.17±5.16 years (min. 19; max. 38). The number of mothers
who stated that they had no previous experience of breastfeeding twin babies and had received training to breastfeed multiple
babies was 17 (56.7%). Twenty-seven (90%) of the mothers had had caesarean sections, and half of the babies were preterm. Only a
few of the babies were fed breast milk for five months. During the following months, the breastfeeding regimen was as follows: 5
babies were breastfed for a month, 5 babies for 2 months, 4 babies for 3 months, 4 babies for 4 months, 2 babies for 5 months, and
no babies in the sixth month.
Conclusions: It was found that the number of twin babies who were only breastfed in the first six months of life was low. According
to the literature, a mother’s breast milk is sufficient for multiple babies. Mothers expecting twin babies should be informed about
the benefits of breastfeeding and be encouraged to breastfeed. They should also receive training on this subject.
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1. Background

Breast milk is a wonderful source of nutrients that can
meet all the nutritional requirements of babies in the first
six months of life. It reduces newborn mortality and mor-
bidity, is sufficiently rich in vitamins, minerals, protein,
carbohydrates, and lipids to offer adequate growth and de-
velopment, and has the advantages of bioavailability and
economic viability (1-3).

Breastfeeding provides significant health benefits for
babies from both single and multiple births. Many stud-
ies have shown the superiority of human milk for term
and preterm infants over that of other species. The use
of breast milk is associated with a decreased incidence of
complications (1, 3-8); however, many babies from multi-
ple births cannot obtain the amount of milk they need
due to the inexperience of mothers in breastfeeding, inad-
equate knowledge, and the belief that mothers have insuf-
ficient breast milk for two babies. Nevertheless, mothers
who breastfeed multiple babies have adequate amounts of

milk for each feeding. Under some circumstances, mul-
tiple babies start getting breastfed immediately, but this
is directly proportional to the mother’s breastfeeding suc-
cess as only a few of these babies continue to get breast-
fed for three or four months (3, 5, 9). Although mothers
have enough breast milk to feed single or multiple babies,
many studies have indicated that the problems mothers
have with breastfeeding depend on factors related to the
baby (e.g., underweight baby, poor sucking reflex, or baby
in the neonatal intensive care unit for treatment) or the
mother (e.g., mother finds it too strenuous for more than
one baby to breastfeed, nobody to help the mother during
breastfeeding, or a lack of information about breastfeed-
ing), while some other negative factors may also affect the
breastfeeding process (e.g., mothers cannot breastfeed ba-
bies frequently, newborns are separated from their moth-
ers, bottle-feeding, or giving pacifiers to the babies) (1, 3, 10-
14).

In their study, Ostlund et al. (2010) found that about
80% of mothers of twins had breastfed for 2 months. De-
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spite this rate of breastfeeding during the first months of
life, a large number of the preterm and term twins were
weaned before 6 months (1). Early cessation of breastfeed-
ing in twins may occur for several reasons.

Saint et al. (1986) found that among 8 mothers of twins,
all the babies were breastfed for only 2 - 3 months, 3 babies
continued being breastfed for 6 months, and the mothers
produced twice as much milk due to the increased sucking
of the babies (15). Furthermore, Yokoyama et al. (2006) es-
tablished that the rate of exclusive breastfeeding among
twins or triplets was significantly lower than among sin-
gleton babies: 4.1% among twins or triplets, and 44.7%
among singletons (16).

Statistics about mothers who breastfeed one infant
are made available periodically by various institutions
in Turkey; however, no statistical data about the rate of
breastfeeding of multiple babies are available. There are
also very few studies on multiple baby breastfeeding. The
mothers of twins have sufficient potential to breastfeed
their babies, but they need support from their families and
health professionals.

2. Objectives

With the aforementioned requirement as a guideline,
this descriptive study aimed to determine the status of
breastfeeding by the mothers of twin babies in the first six
months of life.

3. Materials andMethods

3.1. Design

Designed as a follow-up study, this research was con-
ducted between October 2011 and March 2013.

3.2. Study Population and Sample Size

The universe of the study comprised mothers who de-
livered twins in the maternity ward of a state hospital in
Sakarya, Turkey. The sample consisted of 30 twins’ mothers
who agreed to participate in the study via telephone over a
period of six months.

3.3. Instruments

The data were collected via a questionnaire developed
by the researchers after undertaking a literature review.
The first part of the data collection form required demo-
graphic information and health histories (10 questions),
while the second part addressed the feeding habits of the
babies and their development (6 questions).

3.4. Data Collection

The data were collected from the twins’ mothers who
had participated in the study via face-to-face interviews in
the first stage. For the next six months, the participants
were contacted by phone by the researchers to evaluate the
babies’ growth and development.

The first face-to-face interview with the mothers was
done at a convenient time for the mothers at the hospi-
tal where the deliveries had taken place. During this in-
terview, a questionnaire, which had been prepared in line
with the study, was filled out, and the mothers’ consent to
call them was obtained. The questionnaire continued to be
filled once a month for six months. The first interview took
20 minutes, while the monthly interviews each lasted 5 - 10
minutes.

3.5. Ethical Considerations

The study started after written consent was obtained
from the Sakarya University faculty of medicine ethical
committee and education and training hospital. The par-
ticipants gave their verbal consent that their data could be
used for the purposes of this study.

3.6. Data Analysis

Symmetric intrauterine growth retardation results
from malnutrition and persists throughout pregnancy.
Malnutrition in the second trimester produces a wasted in-
fant (i.e., low weight for height), while a stunted infant is
the result of malnutrition in the last trimester. The pon-
deral index (PI) is an indicator of wasting and is deter-
mined by calculating the ratio of weight and length (Equa-
tion 1):

(1)PI =
weight, g

length, cm3
× 100

PI values of < 2.0 between 29 and 37 weeks and < 2.25
beyond 37 weeks are indicative of intrauterine fetal malnu-
trition. These babies are also known as disproportionate
(17).

To evaluate the data, average and percentage methods
were used. A variety of analyses were performed using
commercial software (IBM SPSS Statistics, Version 22.0. Ar-
monk, NY).

4. Results

The average age of the participant mothers was 30.17±
5.16 years (min. 19, max. 38). Eighteen (60%) of the mothers
were primary school graduates and 24 (80%) did not work.
The number of mothers who stated that they had no previ-
ous breastfeeding experience but had received training in
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multiple baby breastfeeding was 17 (56.7%). Twenty-seven
(90%) of the mothers had had caesarean sections, and half
of the babies were preterm. The PI of the twin babies were
2.27±0.32 points for the first babies and 2.12±0.36 points
for the second babies. It was found that 56.7% of the first
and 46.7% of the second babies were malnourished.

Most (93.3%) of the mothers of the multiple babies
had considered feeding their babies with breast milk. The
mothers were asked about their opinions on the amount of
breast milk required to breastfeed. Sixty percent answered
“no” to the question “Is the breast milk of multiple baby
mothers enough to feed their babies?” Additionally, 56% of
the mothers gave the answer “one baby” to the question
“How many babies can a mother’s milk feed?” Most (80%)
of the mothers had no information about the daily amount
of breast milk they produced.

Only a couple of the twin babies were breastfed for five
months. The breastfeeding attitudes of the mothers in the
following months are shown in Table 1. The rate of breast-
feeding in the first month was low, but it was even lower in
the following months. While the rate of “breastmilk and
formula food” also decreased as the months passed, only
the number of babies who were “formula fed” increased.

5. Discussion

The initial six months of life are critical for an infant’s
health and development. Breast milk is the most useful
source of nutrients that can be utilized during this period.
Breastfeeding is more significant in multiple pregnancies,
particularly since pre-term and low birth weight babies are
frequently seen (3, 5, 18). In this study, the breastfeeding
regimen of mothers with twin babies was checked over a
period of 6 months.

The average age of the mothers was 30.17 ± 5.16 years.
The fact that 60% of the mothers were primary school grad-
uates and 80% were not working mirrored the characteris-
tics of Turkish society.

Among the mothers, 56.7% stated that they had receiv-
ing training for multiple breastfeeding, which was consid-
ered a good feature. In the study by Kurt et al. (2009),
it was concluded that giving mothers information in the
early stages of pregnancy helps them decide how to feed
their babies in a healthier and more conscious way (19).
Tezergil’s (2007) study tended to support our work (8).

Breastfeeding multiple babies is in principle the same
as that of singletons, but there are many potential diffi-
culties and a great deal of support is needed (20). In our
study, 93.3% of the multiple baby mothers were willing
to feed their babies with breast milk, which was deemed
a positive behavior. The study performed by Lutsiv et al.
(2013) demonstrated that those who are pregnant with

twins have less intentions of breastfeeding (21). Other stud-
ies have reported that twins receive less breast milk than
single infants (16, 21, 22). These data demonstrate the need
for special efforts to promote breastfeeding among moth-
ers of multiples since the results are not at the desired lev-
els. Despite the high number of mothers trained for baby-
feeding, 50% of the mothers in our study gave incorrect an-
swers to the questions “Is the breast milk of multiple baby
mothers enough to feed their babies?” and “How many ba-
bies can a mother’s milk feed?” Some of the mothers said
they had no idea, which made us think that the mothers
should have received education on this subject. This most
important task is the responsibility of the healthcare pro-
fessionals. It is necessary for the mother to have a bal-
anced diet, to get vitamin supplements if needed, to have
adequate sleep, to relax, to obtain psychological support if
needed, and to receive training in baby care.

Mothers can produce enough milk for multiple ba-
bies. To do this however, they should trust in themselves,
get enough rest, ensure they are well fed, get support
from people close to them, and try to ensure that their
baby’s suction power is sufficient (6, 9, 13). Many stud-
ies have shown that milk production is based on a supply-
and-demand relationship, and that the milk produced by
mothers is enough for each baby (3, 4, 6, 9, 22, 23). Prosser
et al. (1984) indicated that in their study, the mothers with
twins produced up to 2.0 kg of milk a day. As a result, the
mothers who were breastfeeding twin babies had an in-
crease in ingestion recurrence and had twice as much pro-
lactin secretion compared to the mothers with single ba-
bies. In light of these studies, it can be said that twins can
be adequately fed with breast milk (24).

In our study, 90% of the mothers had had caesarean
sections, and half of the babies were preterm, which is con-
sistent with the literature data on multiple babies (5, 9, 11,
22). In Europe, 60% of twin births and 90% of births of
triplets and more babies are premature in that they are
born earlier than 37 weeks. Therefore, increasing the feed-
ing rate of multiple babies to cope with potential difficul-
ties in their feeding is a sentiment that is increasingly gain-
ing importance (5).

While the average of the PI of the twins was 2.27 ± 0.32
points for the first babies, it was 2.12 ± 0.36 points for the
second child. When malnutrition was considered accord-
ing to the PI, it was seen that 56.7% of the first babies had
malnutrition with 46.7% of the second babies being mal-
nourished. In the study of Akman and Arif (2005), 223 ba-
bies were born weighing less than 2.5 kg. Of these, 39.9%
had a low birth weight, 54.3% were term births with a PI
on the border of > 2.2, and 34.9% were preterm births with
a PI of > 2.0, thus indicating malnutrition. Most of the
twins included in the sample were preterm, and the multi-
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Table 1. Breastfeeding Attitudes by Baby and Month

First Baby Second Baby

1stmo 2ndmo 3rdmo 4thmo 5thmo 6thmo 1stmo 2ndmo 3rdmo 4thmo 5thmo 6thmo

Breastmilk 3 (10.0) 2 (6.7) 1 (3.3) 1 (3.3) 1 (3.3) - 2 (6.7) 3 (10.0) 3 (10.0) 3 (10.0) 1 (3.3) -

Formula food 2 (6.7) 5 (16.7) 6 (20) 10 (33.3) 12 (40) 13 (43.3) 2 (6.7) 5 (16.7) 5 (16.7) 7 (23.3) 11 (36.7) 12 (40)

Breastmilk and formula food 25 (83.3) 23 (76.7) 23 (76.7) 19 (63.3) 15 (50) 7 (23.3) 26 (86.7) 22 (73.4) 22 (73.4) 20 (66.7) 16 (53.3) 8 (26.6)

Breastmilk, formula food, andweaning - - - - 1 (3.3) 7 (23.3) - - - - 1 (3.3) 7 (23.3)

Formula food andweaning - - - - 1 (3.3) 2 (6.7) - - - - 1 (3.3) 2 (6.7)

Breastmilk andweaning - - - - - 1 (3.3) - - - - - 1 (3.3)

ple babies experienced nourishment problems (25), which
is similar to our findings.

The feeding attitudes of the mothers with twin babies
were observed for six months, and we found that only a
couple of twin babies were breastfed for five months. In
the following months, the feeding behaviors progressed as
follows:

- Number of babies fed with only breast milk: 1st
month: 5; 2nd month: 5; 3rd month: 4; 4th month: 4; 5th
month: 2; 6th month: 0

- Number of babies fed with only baby formula: 1st
month: 4; 2nd month: 10; 3rd month: 11; 4th month: 17; 5th
month: 23; 6th month: 25

- Number of babies fed breast milk or formula: 1st
month: 51; 2nd month: 45; 3rd month: 45; 4th month: 39;
5th month: 31; 6th month: 15

- Babies weaned: 5th month: 2; 6th month: 14

The rate of breastfeeding of twins was found to be
rather low. Although the rate of breastfeeding of multiple
babies was high in the beginning, very few of these babies
continued to be breastfed after three or four months (13).
Studies have shown that some of the mothers with mul-
tiple babies describe breastfeeding as an easier and more
time-saving feeding method, while others find it difficult,
troublesome, stressful, and lengthy (26). Since multiple
babies are usually born with low weight and earlier than
the expected delivery date, breastfeeding is more essential
for them than for singletons (9). Nonetheless, the rate of
breastfeeding in multiple babies is not at the desired level.
Simmons et al. (2004) found that the rate of breastfeeding
of single babies and twins was 52% and 40%, respectively. In
another study, only 25% of twin babies and 14% of triplets
were breastfed in the initial six months (10, 27).

Szucs et al. (2010) stated in their study of prematurity
and low birth weight that a basic knowledge of the possi-
bility of induced lactation, as well as the ability to make
appropriate referrals for specialized support is required.
Mothers who express a desire to breastfeed should be en-
couraged to do so through the provision of appropriate in-
formation about their options in the form of textbooks and

other educational materials regarding breastfeeding (13).

5.1. Conclusions

In our study, the rate of breastfeeding in twin babies
was low. It is stated in the literature that mothers can
produce sufficient breast milk for more than one baby.
The mothers who had had multiple deliveries were more
stressed than those who had had a single delivery. Moth-
ers of multiple babies think that they are not adequately
equipped to provide the best care for their babies both psy-
chologically and physically. This stress is more prevalent
in the families of babies who remain in the hospital after
multiple high-risk deliveries. Another problem is the diffi-
culty of building and sustaining a relationship with more
than one baby. It is essential that mothers who are preg-
nant with twin babies be informed about the benefits of
breastfeeding. They should be encouraged to follow this
practice and should receive training on this subject.

Acknowledgments

We would like to thank all the mothers who partici-
pated in the study.

Footnote

Authors’ Contribution: Nursan Cinar developed the
original idea and the protocol, abstracted and analyzed the
data, wrote the manuscript, and is the guarantor. Dilek
Kose, Muge Alvur, and Ozlem Dogu contributed to the de-
velopment of the protocol, abstracted the data, and pre-
pared the manuscript.

References

1. Ostlund A, Nordstrom M, Dykes F, Flacking R. Breastfeeding in
preterm and term twins–maternal factors associated with early ces-
sation: a population-based study. J Hum Lact. 2010;26(3):235–41. doi:
10.1177/0890334409359627. [PubMed: 20139377] quiz 327-9.

4 Iran J Pediatr. 2016; 26(5):e5413.

http://dx.doi.org/10.1177/0890334409359627
http://www.ncbi.nlm.nih.gov/pubmed/20139377
http://ijp.tums.pub


Cinar N et al.

2. Gromada K. ILCA’s inside track a resource for breastfeeding moth-
ers: twins. J HumLact. 2010;26(3):331–2. doi: 10.1177/0890334410370419.
[PubMed: 20689105].

3. Cinar N, Kose D, Dogu O. Nutrition with multiple babies breast milk.
Sakarya Tip Dergisi. 2012;2(3):115–21.

4. Beaudry M, Dufour R, Marcoux S. Relation between infant feeding and
infections during the first six months of life. J Pediatr. 1995;126(2):191–
7. [PubMed: 7844664].

5. Geraghty SR, Khoury JC, Kalkwarf HJ. Comparison of feeding
among multiple birth infants. Twin Res. 2004;7(6):542–7. doi:
10.1375/1369052042663788. [PubMed: 15607003].

6. Segal NL. Population-based research: breastfeeding multiple birth
infants/twin research reviews and news: perceived aging in twins;
separation of conjoined twins; school placement legislation/twins
in education, fashion and humanitarian events. Twin Res Hum Genet.
2010;13(2):217–20. doi: 10.1375/twin.13.2.217. [PubMed: 20397752].

7. Cinar ND, Alvur TM, Kose D, Nemut T. Breastfeeding twins: a qualita-
tive study. J Health Popul Nutr. 2013;31(4):504–9. [PubMed: 24592592].

8. Tezergil B. Ideas and practices related to breastfeeding mothers in the
postpartum period. Istanbul: Marmara University Institute of Health
Sciences; 2007.

9. Flidel-Rimon O, Shinwell ES. Breast feeding twins and high mul-
tiples. Arch Dis Child Fetal Neonatal Ed. 2006;91(5):F377–80. doi:
10.1136/adc.2005.082305. [PubMed: 16923939].

10. Simmons R, Doyle P, Maconochie N. Dramatic reduction in triplet and
higher order births in England and Wales. BJOG. 2004;111(8):856–8.
doi: 10.1111/j.1471-0528.2004.00208.x. [PubMed: 15270936].

11. Kiełbratowska B, Cwiek D, Preis K, Malinowski W, Hofman A. Breast-
feeding of twins. Arch Perinat Med. 2010;16:201–5.

12. Leonard LG, Denton J. Preparation for parenting multi-
ple birth children. Early Hum Dev. 2006;82(6):371–8. doi:
10.1016/j.earlhumdev.2006.03.009. [PubMed: 16675166].

13. Szucs KA, Axline SE, Rosenman MB. Induced lactation and exclu-
sive breast milk feeding of adopted premature twins. J Hum Lact.
2010;26(3):309–13. doi: 10.1177/0890334410371210. [PubMed: 20571140].

14. Ryan AS, Zhou W, Arensberg MB. The effect of employment sta-
tus on breastfeeding in the United States. Womens Health Issues.
2006;16(5):243–51. doi: 10.1016/j.whi.2006.08.001. [PubMed: 17055377].

15. Saint L, Maggiore P, Hartmann PE. Yield and nutrient content of milk
in eight women breast-feeding twins and one woman breast-feeding

triplets. Br J Nutr. 1986;56(1):49–58. [PubMed: 3676208].
16. Yokoyama Y, Wada S, Sugimoto M, Katayama M, Saito M, Sono J.

Breastfeeding rates among singletons, twins and triplets in Japan: A
population-based study. Twin Res Hum Genet. 2006;9(2):298–302. doi:
10.1375/183242706776382347. [PubMed: 16611502].

17. Mohan M, Prasad SR, Chellani HK, Kapani V. Intrauterine growth
curves in north Indian babies: weight, length, head circumfer-
ence and ponderal index. Indian Pediatr. 1990;27(1):43–51. [PubMed:
2361742].

18. Hack M, Horbar JD, Malloy MH, Tyson JE, Wright E, Wright L. Very low
birth weight outcomes of the National Institute of Child Health and
Human Development Neonatal Network.Pediatrics. 1991;87(5):587–97.
[PubMed: 2020502].

19. Kurt E, Metintas S, Basyigit I, Bulut I, Coskun E, Dabak S, et al.
Prevalence and Risk Factors of Allergies in Turkey (PARFAIT): re-
sults of a multicentre cross-sectional study in adults. Eur Respir
J. 2009;33(4):724–33. doi: 10.1183/09031936.00082207. [PubMed:
19129285].

20. Flidel-Rimon O, Shinwell ES. Breast-feeding multiples. Semin Neona-
tol. 2002;7(3):231–9. [PubMed: 12234747].

21. Lutsiv O, Pullenayegum E, Foster G, Vera C, Giglia L, Chapman B,
et al. Women’s intentions to breastfeed: a population-based cohort
study. BJOG. 2013;120(12):1490–8. doi: 10.1111/1471-0528.12376. [PubMed:
23859024].

22. Damato EG, Dowling DA, Madigan EA, Thanattherakul C. Duration of
breastfeeding for mothers of twins. J Obstet Gynecol Neonatal Nurs.
2005;34(2):201–9. doi: 10.1177/0884217504273671. [PubMed: 15781597].

23. Multiple Births Foundation . Guidance for Health Professionals on
Feeding Twins, Triplets and Higher Order Multiple. ; 2011.

24. Prosser CG, Saint L, Hartmann PE. Mammary gland function during
gradual weaning and early gestation in women.Aust J Exp BiolMed Sci.
1984;62 ( Pt 2):215–28. [PubMed: 6466209].

25. Akram DS, Arif F. Ponderal index of low birth weight babies–a hospital
based study. J Pak Med Assoc. 2005;55(6):229–31. [PubMed: 16045089].

26. Gromada KK, Spangler AK. Breastfeeding twins and higher-order
multiples. J Obstet Gynecol Neonatal Nurs. 1998;27(4):441–9. [PubMed:
9684207].

27. Fein SB, Roe B. The effect of work status on initiation and duration
of breast-feeding. Am J Public Health. 1998;88(7):1042–6. [PubMed:
9663151].

Iran J Pediatr. 2016; 26(5):e5413. 5

http://dx.doi.org/10.1177/0890334410370419
http://www.ncbi.nlm.nih.gov/pubmed/20689105
http://www.ncbi.nlm.nih.gov/pubmed/7844664
http://dx.doi.org/10.1375/1369052042663788
http://www.ncbi.nlm.nih.gov/pubmed/15607003
http://dx.doi.org/10.1375/twin.13.2.217
http://www.ncbi.nlm.nih.gov/pubmed/20397752
http://www.ncbi.nlm.nih.gov/pubmed/24592592
http://dx.doi.org/10.1136/adc.2005.082305
http://www.ncbi.nlm.nih.gov/pubmed/16923939
http://dx.doi.org/10.1111/j.1471-0528.2004.00208.x
http://www.ncbi.nlm.nih.gov/pubmed/15270936
http://dx.doi.org/10.1016/j.earlhumdev.2006.03.009
http://www.ncbi.nlm.nih.gov/pubmed/16675166
http://dx.doi.org/10.1177/0890334410371210
http://www.ncbi.nlm.nih.gov/pubmed/20571140
http://dx.doi.org/10.1016/j.whi.2006.08.001
http://www.ncbi.nlm.nih.gov/pubmed/17055377
http://www.ncbi.nlm.nih.gov/pubmed/3676208
http://dx.doi.org/10.1375/183242706776382347
http://www.ncbi.nlm.nih.gov/pubmed/16611502
http://www.ncbi.nlm.nih.gov/pubmed/2361742
http://www.ncbi.nlm.nih.gov/pubmed/2020502
http://dx.doi.org/10.1183/09031936.00082207
http://www.ncbi.nlm.nih.gov/pubmed/19129285
http://www.ncbi.nlm.nih.gov/pubmed/12234747
http://dx.doi.org/10.1111/1471-0528.12376
http://www.ncbi.nlm.nih.gov/pubmed/23859024
http://dx.doi.org/10.1177/0884217504273671
http://www.ncbi.nlm.nih.gov/pubmed/15781597
http://www.ncbi.nlm.nih.gov/pubmed/6466209
http://www.ncbi.nlm.nih.gov/pubmed/16045089
http://www.ncbi.nlm.nih.gov/pubmed/9684207
http://www.ncbi.nlm.nih.gov/pubmed/9663151
http://ijp.tums.pub

	Abstract
	1. Background
	2. Objectives
	3. Materials and Methods
	3.1. Design
	3.2. Study Population and Sample Size
	3.3. Instruments
	3.4. Data Collection
	3.5. Ethical Considerations
	3.6. Data Analysis

	4. Results
	Table 1

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnote
	Authors' Contribution

	References

