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Abstract: There has been an increase in preterm (PT) births in Western countries in recent years,
which is associated with low-birthweight (LBW) children. The aim of this study was to determine
the association between maternal factors and PT and LBW Chilean newborns. Methods: This was
an analytical cross-sectional study of a national sample of 903,847 newborns and their mothers.
The newborn gestational age, birth weight, maternal age, marital status, education, employment
situation, and residence were analyzed. A multivariate logistic regression model was applied
(α = 0.05) (STATA v.15). The prevalence was 6.8% and 5.0% for PT and LBW, respectively. The
probability of the newborns being PT and LBW was 1.18 and 1.22 times if their mothers had <12 years
of education and 1.38 and 1.29 times if the mothers were ≥35 years old, respectively. Mothers with
<12 years education and ≥35 years were risk factors for PT and LBW newborns. Maternal educational
attainment was a protective factor for the Chilean newborns, and a maternal age ≥35 years was a
risk factor for PT and LBW.
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1. Introduction

The increased number of preterm (PT) newborns in recent decades in the Western
Hemisphere is considered a worldwide epidemic because of its high incidence and as-
sociated risk [1]. The United States is the Western country with the highest rate of PT
births, with a reported increase from 9.4% (1980) to 10.1% (2018); the same trend has been
identified in other Western countries, such as Austria, Germany, Canada, and Chile [2–4].
Although term newborns can have low birth weight (LBW), the risk increases in preterm
newborns. Preterm birth and LBW are conditions that increase the risk of morbidity and
mortality in newborns [5].

The etiological causes of PT birth are numerous, including multiple pregnancies, mater-
nal, fetal, and placental abnormalities, substance abuse, ethnic characteristics, and maternal
and social factors [6]. Fuchs et al. [7] showed that Canadian mothers aged > 40 years were
at higher risk (OR 1.20; 95% CI 1.06–1.36) of having PT children. Temu et al. [8] studied
Tanzanian women and found that the risk of PT pregnancy increased when the mother
lived alone (OR 5.26; 95% CI 1.11–25.14) or had not completed formal education (OR 1.20;
95% CI 1.06–3.55).

Few studies in Chile have evaluated the maternal factors associated with PT birth, and
these have presented some methodological problems and inconsistent results. Araya et al. [9]
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studied Chilean newborns between 1994 and 2013; they indicated that both educational
attainment and maternal age were risk factors for having PT babies. However, their
database included both single and multiple pregnancies, which constitutes bias because
the frequency of PT birth in multiple pregnancies is approximately 60% [2,10].

López-Orellana [11] studied Chilean data, which showed that there was an increase
in the number of mothers > 35 years of age between 1991 (10.6%) and 2012 (16.7%). The
increase in maternal age was also reported by other authors, such as Qin et al. [12] and
Cooke and Davidge [13]. Chilean studies using updated national databases are limited or
non-existent.

The aim of this study was to determine the association between PT birth and LBW
and maternal factors in Chilean singles.

2. Materials and Methods
2.1. Design and Sample

This was an analytical cross-sectional study. Total live births in Chile from 2014 to
2017 were 959,165, and the sample consisted of 903,847. Data included in the study were
taken from public records of the Department of Health Statistics and Information of the
Chilean Ministry of Health (www.minsal.cl). The study excluded newborns from multiple
births (n = 20,584), <24 weeks gestation (n = 1103), birth weight < 500 g (n = 677), and/or
records in which some of the maternal data were missing (n = 32,954) (Figure S1: flowchart
of inclusion and exclusion, Supplementary Material).

2.2. Study Variables

The following categories were established for analysis: delivery term (≥37 weeks
or preterm (PT) <37 weeks), birth weight (normal ≥2500 or low <2500 g), maternal age
(<35 years or ≥35 years), marital status (married/living with a partner or single), maternal
educational attainment (<12 years or ≥12 years), working mother (yes or no), and resi-
dence (urban or rural). The neonatal nutritional evaluation used standardized references
established for Chile and PT was defined according to the proposal by Quinn et al. [14].

2.3. Statistical Analysis

The statistical analysis included a description with absolute-frequency and percent-age
measurements. Bivariable analyses were conducted using Pearson chi-squared tests. To
evaluate association, a sex-adjusted multiple logistic regression model was implemented for
the PT birth variable and maternal factors, while another model was applied for the LBW
variable and maternal factors (logit (PT)= 2.532 + 0.323 MA + 0.165 ME − 0.081 L − 0.061
WM − 0.021 MS − 0.246 S; logit (LBW)= 2.970 + 0.259 MA + 0.204 ME − 0.093 L − 0.067 WM
− 0.010 MS − 0.009 S). In both cases, the odds ratio (OR) and confidence interval (95% CI)
were included. The Hosmer–Lemeshow test was used to evaluate model fit (for comparative
purposes, a third model was performed with maternal age > 40 years (Table S1: Equations
for the PT and LBW model with maternal age > 40 years, Supplementary Material). Data
processing was performed with STATA (v.15) software at α < 0.05 significance level.

3. Results

The newborn distribution by sex was 51% female and 49% male. In total, 6.8% of
the newborns were PT and 5% had LBW. For the mothers, 18.1% were <35 years old and
50.7% were single. The level of educational attainment was predominantly >12 years
(90.0%), 50.3% of the mothers were not working outside the home, and 91.5% lived in
urban areas (Table 1). In addition, there was a statistically significant increase in the
percentage of PT delivery, LBW, and mothers who were ≥35 years old (p < 0.001) (Figure S2:
annual increase in the prevalence of prematurity, low birth weight, and maternal age,
Supplementary Material).

www.minsal.cl
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Table 1. Studied maternal factors of Chilean newborns.

Variable n = 903,847 %

Delivery
Term (≥37 weeks) 841,983 93.2

Preterm (<37 weeks) 61,864 6.8
Birth weight

Normal (≥2500 g) 858,434 95.0
Low (<2500 g) 45,413 5.0

Maternal age
<35 years 739,966 81.9
≥35 years 163,881 18.1

Marital status
Married or living with a partner 445,182 49.3

Single 458,665 50.7
Maternal educational attainment

<12 years 82,663 9.1
≥12 years 821,184 90.9

Working mother
Yes 448,984 49.7
No 454,863 50.3

Residence
Urban 826,628 91.5
Rural 77,219 8.5

Table 2 shows a significant relationship between PT and LBW with the variables
evaluated (p < 0.05). Only marital status was not related to LBW (p = 0.232). A detailed
analysis of the characteristics of the newborns is available in Table S2 in the Supplementary
Material (Table S2: characteristics of newborns).

Table 2. Bivariate analysis of factors associated with preterm and low-birth-weight newborns in Chile.

Variable
Preterm Birth Low Weight Birth

Number Yes p Number Yes p

Sex
Female 426,007 (92.4) 35,067 (7.6)

<0.001
437,013 (94.8) 24,061 (5.2)

<0.001Male 415,976 (94.0) 25,797 (6.0) 420,421 (94.9) 22,352 (5.1)
Age

<35 years 692,262 (93.6) 47,704 (6.5)
<0.001

704,522 (95.2) 35,444 (4.8)
<0.001≥35 years 149,721 (91.4) 14,160 (8.6) 153,912 (93.9) 9969 (6.1)

Marital status
Married or living

with a partner 414,370 (93.1) 30,812 (6.9)
0.004

422,690 (94.9) 22,492 (5.1)
0.232

Single 427,613 (93.2) 31,052 (6.8) 435,744 (95.0) 22,921 (5.0)
Maternal educational attainment

<12 years 765,971 (93.3) 51,213 (6.7)
<0.001

780,823 (95.1) 40,361 (4.9)
<0.001≥12 years 76,012 (92.0) 6651 (8.0) 77,611 (93.9) 5052 (6.1)

Working mother
Yes 423,164 (93.0) 31,699 (7.0)

<0.001
431,369 (94.8) 23,494 (5.2)

<0.001No 418,819 (93.3) 30,165 (6.7) 427,065 (95.1) 21,919 (4.9)
Residence

Urban 769,802 (93.1) 56,826 (6.9)
<0.001

784,894 (94.9) 41,734 (5.1)
0.001Rural 72,181 (93.5) 5038 (6.5) 73,540 (95.2) 3679 (4.8)

The logistic regression model showed that both a maternal age ≥35 years (OR 1.382;
95% CI 1.355–1.410) and educational attainment <12 years (OR 1.180; 95% CI 1.148–1.213)
represented risk for the PT birth variable. In addition, urban living, employment, and
having a partner were potentially protective variables for the PT newborns (Table 3).
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Table 3. Multiple logistic regression model for the association between preterm birth, low birth
weight, and maternal factors.

Variable
Preterm Birth Low Birth Weight

ORcrude (95% CI) ORadjusted (95% CI) ORcrude (95% CI) ORadjusted (95% CI)

Maternal age
(≥35 years)

1.372
(1.346–1.401)

1.382
(1.355–1.410)

1.287
(1.258–1.317)

1.296
(1.266–1.327)

Educational
attainment
(<12 years)

1.214
(1.182–1.246)

1.180
(1.148–1.213)

1.259
(1.222–1.298)

1.224
(1.187–1.263)

Residence
(urban)

0.946
(0.918–0.974)

0.922
(0.895–0.950)

0.941
(0.909–0.974)

0.911
(0.880–0.943)

Working mother 0.961
(0.946–0.977)

0.941
(0.925–0.958)

0.942
(0.925–0.960)

0.935
(0.917–0.954)

Marital status
(married or

living with a
partner)

0.977
(0.961–0.993)

0.979
(0.963–0.995)

0.989
(0.970–1.007)

0.990
(0.971–1.009)

Adjusted for sex.

In the case of LBW, the model indicated that maternal age ≥35 years and educational
attainment <12 years increased the risk by 1.296 and 1.224 times, respectively. The maternal
variables of urban living and employment protected against low weight. The marital-status
variable was not significant (Table 3).

4. Discussion

The maternal factors relating to educational attainment and maternal age ≥ 35 years
are highlighted as important risk factors for the evolution of pregnancy and the perinatal
period, regardless of the income of the mother’s country of residence [15].

When comparing our results with those published by López-Orellana [11], there is evi-
dence that the numbers of PT newborns (2012: 6.0% vs. 2017: 6.8%) and mothers ≥ 35 years
old have increased rapidly in recent years (2012: 16.7% vs. 2017: 19.6%); these findings
concur with the global trend [16]. The postponement of motherhood has social origins
associated with women joining the work force, the contraceptive revolution, women’s
liberation, and advances in assisted reproductive technology (ART) [17,18].

Only 9.1% of the studied mothers had an educational attainment of <12 years, while
national statistics show that 25.6% of the total population have <12 years of educational
attainment, and the mean educational attainment for women is 10.95 years [19]. We also
found that mothers with <12 years of education had a higher probability of having PT
delivery (OR 1.180; 95% CI 1.148–1.213) and LBW (OR 1.224; 95% CI 1.187–1.263) children
compared with those with higher levels of educational attainment. It was found that
the high educational attainment of parents acts as a protective factor for LBW newborns,
which was supported by our research [20]. Other studies have associated low educational
attainment in mothers with a higher probability of LBW in children, and mothers with
incomplete secondary education had 18% more risk of having LBW children [21,22].

In total, 18.1% of the women were ≥35 years old. It has been shown that a maternal
age > 35 years is statistically related to PT birth (OR 1.45; 95% CI 1.38–1.53) and LBW
(OR 1.37; 95% CI 1.26–2.50) newborns; the risk of fetal death also increases as maternal age
increases [7]. These association values are close to those encountered in our study for PT
birth (OR 1.382; 95% CI 1.355–1.410) and LBW (OR 1.296; 95% CI 1.266–1.327) newborn.
It is therefore necessary to promote education for future fathers and mothers about the
health risks involved in the mother–child relationship if motherhood is delayed after the
age of 35, and more so after age 40 [23]. We also detected that maternal age > 40 years in-
creases the risk of PT birth even further (OR 1.578; 95% CI 1.524–1.634) and LBW (OR 1.587;
95% CI 1.526–1.651) (Table S3: Multiple logistic regression model for the association be-
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tween preterm birth, low birth weight, and maternal factors (maternal age > 40 y.o.),
Supplementary Material).

Our findings show that mothers who reside in urban areas have a lower risk of PT
births (OR 0.92; 95% CI 0.89–0.95) and LBW (OR 0.91; 95% CI 0.88–0.94). Perez-Patron
et al. [24] studied single-mother PT births in the United States and showed that urban areas
(7.9%) have a lower rate of PT births than rural areas (8.3%). This concurs with the findings
of Baer et al. [25], who reported a lower risk of PT deliveries in urban areas (RR 0.8; 95% CI
0.7–0.9). However, studies that evaluate LBW based on residence show contradictory
results. Kaur et al. [26] indicated a lower prevalence of LBW in urban areas (2.0%) than in
rural areas (9.8%). Meanwhile, Rodríguez-López et al. [27] described a higher prevalence
of LBW that was proportional to the size of the city (PRR 1.06; 95% CI 1.01–1.12) in a study
in eight Latin American countries. The location of residence is important as a risk factor for
PT birth and LBW; it has even been reported to influence neonatal mortality [28].

Maternal employment is a protective factor for both PT birth (OR 0.94; 95% CI
0.92–0.95) and LBW (OR 0.93; 95% CI 0.91–0.95). These findings contradict those reported
by Saurel-Cubizolles et al. [29] and Agbla et al. [30], but they concur with the results shown
by Rodrigues and Barros [31], who indicated that unemployed mothers had a higher risk
of preterm delivery (OR 1.5; 95% CI 1.18–1.88). As with PT birth, maternal employment
shows different results for LBW. Girma et al. [32] and Mahmoodi et al. [33] mentioned that
employed women have a higher prevalence and risk of having LBW children. Mahmoodi
et al. [33] indicated that this association is mainly due to unfavorable working conditions,
such as humid environments, the use of detergents, and standing for many hours at a time.
Information on workplace characteristics was unavailable when conducting the present
study. This was a limitation, because differentiated risks have been reported in relation to
types of work and the duration of the workday [34].

The mothers who were married or living with a partner showed a lower risk of PT
birth (OR 0.97; 95% CI 0.96–0.99) than the single mothers. This concurs with the results
reported by Zeitlin et al. [35] for European mothers (OR 1.61; 95% CI 1.26–2.07) and by
Hidalgo-Lopezosa [21] for mothers in Spain (OR 1.14; 95% CI 1.11–1.18). The fact that this
factor was not associated with LBW supported the findings of Girma et al. [32]. However,
this differs from the results presented by Farbu et al. [36], who showed that single mothers
living alone were indeed at risk (OR 1.37; 95% CI 1.13–1.66), while no association was
found for when the mothers lived with their parents (OR 0.98; 95% CI 0.63–1.53). Since
information on the characteristics of the single mothers was not available when the present
study was conducted, it was not possible to investigate these associations in greater detail.

The present study has many strengths because it considered a large number of new-
borns that reflect national data. However, it has some limitations that should be addressed
to ensure an appropriate interpretation of its results, including the fact that the database had
no information regarding maternal or perinatal morbidity, which could have contributed
to a more in-depth analysis of our findings.

5. Conclusions

The children of mothers with <12 years educational attainment have a higher probability
of being preterm and having low birth weight. Furthermore, with mothers aged ≥35 years,
this probability increases. Therefore, maternal educational attainment is a protective factor,
and a maternal age of ≥35 years is a risk factor.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/children9070967/s1, Figure S1: Flowchart of inclusion and exclusion, Figure S2: Annual
increase in the prevalence of prematurity, low birth weight, and maternal age, Table S1: Equations for
the PT and LBW model with maternal age >40 years, Table S2: Characteristics of newborns, Table S3:
Multiple logistic regression model for the association between preterm birth and low birth weight
and maternal factors (maternal age > 40 y.o.).

https://www.mdpi.com/article/10.3390/children9070967/s1
https://www.mdpi.com/article/10.3390/children9070967/s1


Children 2022, 9, 967 6 of 7

Author Contributions: Conceptualization, E.M.-S.; methodology, M.R.-D.l.F. and A.R.-F.; software,
A.R.-F.; validation, A.R.-F. and M.R.-D.l.F.; formal analysis, A.R.-F.; investigation, X.S.-R.; resources,
E.M.-S.; data curation, X.S.-R.; writing—original draft preparation, E.M.-S., M.R.-D.l.F. and J.P.-
F.; writing—review and editing, J.P.-F. and M.D.M.; visualization, E.M.-S.; supervision, E.M.-S.;
project administration, E.M.-S.; funding acquisition, E.M.-S. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by University of Bío-Bío, grant number 2140279 GI/EF, and the
APC was funded by University of Bío-Bío.

Institutional Review Board Statement: Ethical review and approval were waived for this study
because we used a public database.

Informed Consent Statement: Patient consent was waived for this study because we used a
public database.

Data Availability Statement: Please check www.minsal.cl for Chilean newborn data.

Acknowledgments: The authors gratefully acknowledge the institutional support provided by the
Vice-Rectory for Research, Innovation and Postgrad of the University of Bío-Bío.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Purisch, S.E.; Gyamfi-Bannerman, C. Epidemiology of preterm birth. Semin. Perinatol. 2017, 41, 387–391. [CrossRef] [PubMed]
2. Goldenberg, R.L.; Culhane, J.F.; Iams, J.D.; Romero, R. Epidemiology and causes of preterm birth. Lancet 2008, 371, 75–84.

[CrossRef]
3. Gupta, R.; Froeb, K. Preterm birth: Two startling trends, one call of action. J. Perinat. Neonatal Nurs. 2020, 24, 99–103. [CrossRef]

[PubMed]
4. Zeitlin, J.; Szamotulska, K.; Drewniak, N.; Mohangoo, A.D.; Chalmers, J.; Sakkeus, L.; Irgens, L.; Gatt, M.; Gissler, M.; Blondel, B.

Preterm birth time trends in Europe: A study of 19 countries. Epidemiology 2013, 120, 1356–1365. [CrossRef]
5. Victora, J.D.; Silveira, M.F.; Tonial, C.T.; Victora, C.G.; Barros, F.C.; Horta, B.L.; dos Santos, I.S.; Bassani, D.G.; Garcia, P.C.R.;

Scheeren, M.; et al. Prevalence, mortality and risk factors associated with very low birth weight preterm infants: An analysis of 33
years. J. Pediatr. 2018, 96, 327–332. [CrossRef] [PubMed]

6. Frey, H.A.; Klebanoff, M.A. The epidemiology, etiology, and costs of preterm birth. Semin. Fetal Neonatal Med. 2016, 21, 68–73.
[CrossRef]

7. Fuchs, F.; Monet, B.; Ducruet, T.; Chaillet, N.; Audibert, F. Effect of maternal age on the risk of preterm birth: A large cohort study.
PLoS ONE 2018, 13, e0191002. [CrossRef]

8. Temu, T.B.; Masenga, G.; Obure, J.; Mosha, D.; Mahande, M.J. Maternal and obstetric risk factors associated with preterm delivery
at a referral hospital in northern-eastern Tanzania. Asian Pac. J. Reprod. 2016, 5, 365–370. [CrossRef]

9. Araya, B.; Díaz, M.; Paredes, D.; Ortiz, J. Association between preterm birth and its subtypes and maternal sociodemographic
characteristics during the post-transitional phase in a developing country with a very high human development index. Public
Health 2017, 147, 39–46. [CrossRef]

10. Fuchs, F.; Senat, M.-V. Multiple gestations and preterm birth. Semin. Fetal Neonatal Med. 2016, 21, 113–120. [CrossRef]
11. Orellana, P.L. Increase in preterm birth during demographic transition in Chile from 1991 to 2012. BioMed Res. Int. 2015, 2015,

845968. [CrossRef]
12. Qin, C.; Mi, C.; Xia, A.; Chen, W.-T.; Chen, C.; Li, Y.; Li, Y.; Bai, W.; Tang, S.; Cnm, W.-T.C. A first look at the effects of long

inter-pregnancy interval and advanced maternal age on perinatal outcomes: A retrospective cohort study. Birth 2017, 44, 230–237.
[CrossRef]

13. Cooke, C.-L.M.; Davidge, S.T. Advanced maternal age and the impact on maternal and offspring cardiovascular health. Am. J.
Physiol. Circ. Physiol. 2019, 317, H387–H394. [CrossRef]

14. Quinn, J.-A.; Munoz, F.M.; Gonik, B.; Frau, L.; Cutland, C.; Mallett-Moore, T.; Kissou, A.; Wittke, F.; Das, M.; Nunes, T.; et al.
Preterm birth: Case definition & guidelines for data collection, analysis, and presentation of immunisation safety data. Vaccine
2016, 34, 6047–6056. [CrossRef]

15. Saloojee, H.; Coovadia, H. Maternal age matters: For a lifetime, or longer. Lancet Glob. Health 2015, 3, e342–e343. [CrossRef]
16. Chawanpaiboon, S.; Vogel, J.P.; Moller, A.-B.; Lumbiganon, P.; Petzold, M.; Hogan, D.; Landoulsi, S.; Jampathong, N.;

Kongwattanakul, K.; Laopaiboon, M.; et al. Global, regional, and national estimates of levels of preterm birth in 2014: A
systematic review and modelling analysis. Lancet Glob. Health 2018, 7, e37–e46. [CrossRef]

17. Budds, K.; Locke, A.; Burr, V. “For some people it isn’t a choice, it’s just how it happens”: Accounts of “delayed” motherhood
among middle-class women in the UK. Fem. Psychol. 2016, 26, 170–187. [CrossRef]

www.minsal.cl
http://doi.org/10.1053/j.semperi.2017.07.009
http://www.ncbi.nlm.nih.gov/pubmed/28865982
http://doi.org/10.1016/S0140-6736(08)60074-4
http://doi.org/10.1097/JPN.0000000000000469
http://www.ncbi.nlm.nih.gov/pubmed/32205680
http://doi.org/10.1097/01.aoa.0000455581.02695.03
http://doi.org/10.1016/j.jped.2018.10.011
http://www.ncbi.nlm.nih.gov/pubmed/30550758
http://doi.org/10.1016/j.siny.2015.12.011
http://doi.org/10.1371/journal.pone.0191002
http://doi.org/10.1016/j.apjr.2016.07.009
http://doi.org/10.1016/j.puhe.2017.01.027
http://doi.org/10.1016/j.siny.2015.12.010
http://doi.org/10.1155/2015/845968
http://doi.org/10.1111/birt.12289
http://doi.org/10.1152/ajpheart.00045.2019
http://doi.org/10.1016/j.vaccine.2016.03.045
http://doi.org/10.1016/S2214-109X(15)00034-0
http://doi.org/10.1016/S2214-109X(18)30451-0
http://doi.org/10.1177/0959353516639615


Children 2022, 9, 967 7 of 7

18. Sobotka, T.; Beaujouan, D. Late motherhood in low-fertility countries: Reproductive intentions, trends and consequences. In
Preventing Age Related Fertility Loss; Stoop, D., Ed.; Springer: Cham, Switzerland, 2018. [CrossRef]

19. Instituto Nacional de Estadísticas. Censo 2017. Available online: http://www.censo2017.cl (accessed on 15 March 2022).
20. Tamura, N.; Hanaoka, T.; Ito, K.; Araki, A.; Miyashita, C.; Ito, S.; Minakami, H.; Cho, K.; Endo, T.; Sengoku, K.; et al. Different risk

factors for very low birth weight, term-small-for-gestational-age, or preterm birth in Japan. Int. J. Environ. Res. Public Health 2018,
15, 369. [CrossRef]

21. Hidalgo-Lopezosa, P.; Jiménez-Ruz, A.; Carmona-Torres, J.; Hidalgo-Maestre, M.; Rodríguez-Borrego, M.; López-Soto, P.
Sociodemographic factors associated with preterm birth and low birth weight: A cross-sectional study. Women Birth 2019, 32,
e538–e543. [CrossRef]

22. Rahman, M.L.; Howlader, T.; Masud, M.S. Association of low-birth weight with malnutrition in children under five years in
bangladesh: Do mother’s education, socio-economic status, and birth interval matter? PLoS ONE 2016, 11, e0157814. [CrossRef]

23. Marozio, L.; Picardo, E.; Filippini, C.; Mainolfi, E.; Berchialla, P.; Cavallo, F.; Tancredi, A.; Benedetto, C. Maternal age over 40
years and pregnancy outcome: A hospital-based survey. J. Matern. Neonatal Med. 2017, 32, 1602–1608. [CrossRef]

24. Perez-Patron, M.; Page, R.; Olowolaju, S.; Taylor, B. Trends in Sigleton Preterm Birth by Rural Status in the U.S., 2012–2018; Southwest
Rural Health Research Center: College Station, TX, USA, 2021; pp. 1–4.

25. Baer, R.J.; Lessard, L.; Jankowska, M.; Anderson, J.G.; Block, J.; Chambers, C.D.; Fuchs, J.; Kuppermann, M.; McLemore, M.R.;
Newel, G.; et al. Comparison of risk and protective factors for preterm birth in rural, suburban, and urban Fresno County,
California. J. Epidemiol. Res. 2018, 4, 50. [CrossRef]

26. Kaur, S.; Ng, C.M.; Badon, S.E.; Jalil, R.A.; Maykanathan, D.; Yim, H.S.; Mohamed, H.J.J. Risk factors for low birth weight among
rural and urban Malaysian women. BMC Public Health 2019, 19, 539. [CrossRef] [PubMed]

27. López, S.R.; Tumas, N.; Ortigoza, A.; Friche, A.A.D.L.; Diez-Roux, A.V. Urban social environment and low birth weight in 360
Latin American cities. BMC Public Health 2021, 21, 795. [CrossRef]

28. Abdel-Latif, M.E.; Bajuk, B.; Oei, J.; Vincent, T.; Sutton, L.; Lui, K. Does rural or urban residence make a difference to neonatal
outcome in premature birth? A regional study in Australia. Arch. Dis. Child. Fetal Neonatal Ed. 2006, 91, F251–F256. [CrossRef]
[PubMed]

29. Saurel-Cubizolles, M.J.; Zeitlin, J.; Lelong, N.; Papiernik, E.; Di Renzo, G.C.; Breart, G. Employment, working conditions, and
preterm birth: Results from the Europop case-control survey. J. Epidemiol. Community Health 2004, 58, 395–401. [CrossRef]

30. Agbla, F.; Ergin, A.; Boris, N. Occupational working conditions as risk factors for preterm birth in Benin, West Africa. Rev.
Epidemiol. Sante Publique 2006, 54, 157–165. [CrossRef]

31. Rodrigues, T.; Barros, H. Maternal unemployment: An indicator of spontaneous preterm delivery risk. Eur. J. Epidemiol. 2008, 23,
689–693. [CrossRef]

32. Girma, S.; Fikadu, T.; Agdew, E.; Haftu, D.; Gedamu, G.; Dewana, Z.; Getachew, B. Factors associated with low birthweight
among newborns delivered at public health facilities of Nekemte town, West Ethiopia: A case control study. BMC Pregnancy
Childbirth 2019, 19, 220. [CrossRef]

33. Karimlou, M.; Mahmoodi, Z.; Sajjadi, H.; Dejman, M.; Vameghi, M.; Dolatian, M.; Mahmoodi, A. Association of maternal working
condition with low birth weight: The social determinants of health approach. Ann. Med. Health Sci. Res. 2015, 5, 385–391.
[CrossRef]

34. Mozurkewich, E.L. Working conditions and adverse pregnancy outcome: A meta-analysis. Obstet. Gynecol. 2000, 95, 623–635.
[CrossRef] [PubMed]

35. Zeitlin, J.; Saurel-Cubizolles, M.; Ancel, P. Marital status, cohabitatiom, and the risk of preterm birth in Europe: Where births
outside marriage are common and uncommon. Pediatr. Perinat. Epidemiol. 2002, 16, 124–130. [CrossRef] [PubMed]

36. Farbu, J.; Haugen, M.; Meltzer, H.; Brantsæter, A. Impact of singlehood during pregnancy and dietary intake and birth outcomes—
A study in the Norwegian mother and child cohort study. BMC Pregnancy Childbirth 2014, 14, 396. [CrossRef] [PubMed]

http://doi.org/10.1007/978-3-319-14857-1_2
http://www.censo2017.cl
http://doi.org/10.3390/ijerph15020369
http://doi.org/10.1016/j.wombi.2019.03.014
http://doi.org/10.1371/journal.pone.0157814
http://doi.org/10.1080/14767058.2017.1410793
http://doi.org/10.5430/jer.v4n2p50
http://doi.org/10.1186/s12889-019-6864-4
http://www.ncbi.nlm.nih.gov/pubmed/31196034
http://doi.org/10.1186/s12889-021-10886-7
http://doi.org/10.1136/adc.2005.090670
http://www.ncbi.nlm.nih.gov/pubmed/16428354
http://doi.org/10.1136/jech.2003.008029
http://doi.org/10.1016/S0398-7620(06)76709-8
http://doi.org/10.1007/s10654-008-9283-x
http://doi.org/10.1186/s12884-019-2372-x
http://doi.org/10.4103/2141-9248.177982
http://doi.org/10.1097/00006250-200004000-00029
http://www.ncbi.nlm.nih.gov/pubmed/10725502
http://doi.org/10.1046/j.1365-3016.2002.00396.x
http://www.ncbi.nlm.nih.gov/pubmed/12064266
http://doi.org/10.1186/s12884-014-0396-9
http://www.ncbi.nlm.nih.gov/pubmed/25475509

	Introduction 
	Materials and Methods 
	Design and Sample 
	Study Variables 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

