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Risk factors for adverse perinatal outcomes depend on smoking status, a study from a developing country

Abstract
Background: This study aimed to investigate the risk factors for smoking and negative perinatal outcomes among Jordanian women about smoking status.
Methods: A case-control study was conducted among singleton full-term pregnant women who gave birth at the main hospital in Jordan in June 2020. They were divided into three groups according to their smoking status (active, passive and non-smokers) and were interviewed using a semi-structured questionnaire, including demographic information, current pregnancy history, perinatal and neonatal outcomes. The study investigated the effect of smoking status on both independent and dependent variables. 
Results: Our study revealed that low-level maternal education (OR=25.38), unemployed maternal status (OR=2.67), the absence of following up during pregnancy (OR=5.8), smoking husband were risk factors for smoke exposure among pregnant women. The risk for cesarean section was increased in nulliparous smoking women (OR=9.0), those with low family monthly income (OR=7.8), and those who did not get any information about the hazard effect of smoking (OR=4.38), as well as in unemployed passive smoking women (OR=6.25). Parity of more than one has raised the risk of NICU admission inactive smoking women (OR=10.38). This risk was also increased in active and passive women with a lower level of education (OR=186.33 and OR=17.5), respectively, as well as inactive smoking women with low family monthly income (OR=4.11).
Conclusions: Appropriate preventive strategies should focus on modifiable risk factors for smoking during pregnancy.
Keywords: Tobacco, perinatal, predictable risk factors, adverse perinatal outcomes, odds ratio

	What’s already known about this topic?

	


The total Smoking Rate in Jordan is 40.90%, Male Smoking Rate is 59.00% and Female Smoking Rate is 22.80%; Jordan has sixth place among world countries and first place among the Middle Eastern region. There is a high prevalence of smokers among pregnant women in Jordan. 

Still, the issue of smoking is not sufficiently circulated in health and community research among women in Arab and Islamic societies. Perhaps the culture associated with shame is challenging from discovering the factors and effects of smoking among the category of women, especially pregnant women.

	What does this article add?


This study supports the previous literature indicating that smoking among pregnant women (both Passive and active) is one of the most factors that need further study and intervention for necessary prevention for risks associated with tobacco use. 

The current study illustrated that both active and passive smoking during pregnancy leads to an increased rate of cesarean section and NICU admission, especially in women with additional risk factors such as maternal age, null-parity, low level of education, low family monthly income, maternal unemployed status, absence of any information about hazard effect of smoking during perinatal visits.
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INTRODUCTION
Smoking is associated with many adverse perinatal outcomes and could be controlled and modified by universal efforts (Committee Opinion, 2017). International evidence revealed that active smoking was associated with congenital malformations (Hoyt et al., 2016), fetal growth restriction, respiratory distress (Adibelli and Kirca, 2020), low birth weight (Huang et al., 2017), length and head circumference (Rumrich et al., 2020; Kharkova et al., 2017), and premature labour (Liu et al., 2020; Ferguson et al., 2019). While passive smoking seems to be no less dangerous for the perinatal period. It was associated with premature labour (Rang et al., 2020; Hoyt et al., 2018), and gestational hypertension (Adibelli and Kirca, 2020). Furthermore, paternal smoking is considered an independent risk factor for fetal growth restriction (Chen et al., 2020), and stillbirth despite maternal smoking status (Qu et al., 2020).  Not only paternal smoking may affect perinatal outcomes. Thus, the study found that higher parental education and monthly family income were protective factors for preterm delivery (Ferguson et al., 2019).  Tobacco use is highly spread in Middle East countries, and there is a high prevalence of smokers among pregnant women in Jordan (Hamadneh, Kassab, Eaton, Wilkinson, Creedy, 2020; Hamadneh, Hamadneh, Amarin, & Al-Beitawi, 2021). The total Smoking Rate in Jordan is 40.90%, Male Smoking Rate is 59.00% and Female Smoking Rate is 22.80%; Jordan has a sixth-place among world countries and first place among the Middle Eastern region (World Population Review 2021).

The prevalence of both active and passive smoking in low- and middle-income countries remains relevantly high (Reece et al., 2019; Madureira et al., 2020; Mahmoodabad et al., 2019). In addition, the question of risk factors for active or passive smoking among pregnant women remains controversial. Some authors have investigated that younger pregnant (Madureira et al., 2020) women with a lower level of education had an increased risk to be passive smokers (Hikita et al., 2017; Kondracki, 2019), while the level of prenatal care did not affect this issue (Garg and Mora-Pinzon, 2019). On the other hand, some studies showed that a higher level of maternal education, shift work, and unemployment were predictors for smoking during pregnancy (de Wolff et al., 2019). Finally, some studies supported the idea that the opposite low level of maternal education – is the strongest risk factor for smoking among pregnant women (Madureira et al., 2020; Härkönen et al., 2018).  
This study aimed to investigate the risk factors for smoking, as well as common adverse perinatal outcomes among Jordanian women, depend on smoking status. This study provides baseline data that was needed in Jordan. Especially that the World No Tobacco Day (WNTD) 2021 campaign is "Commitment to quit smoking" amid the COVID-19 pandemic, as many smokers are aware of the dangers of tobacco use to quit (Jordanian Ministry of Health 2021).  
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METHODS
Study design and settings
A case-control study was conducted at the main hospital in Jordan King Abdullah University hospital (KAUH) in North Jordan using a semi-structured questionnaire in June 2020.

Target population
The inclusion criteria for the study were full-term singleton pregnant women with an alive fetus, absence of heavy chronic diseases (cardiovascular, kidney, and endocrine diseases etc.), pregnancy complications (gestational hypertension and diabetes mellitus). Women who followed up and gave birth at KAUH Obstetrics and Gynecology Department, as well as, has agreed to participate in the research and completed at least 75% of the study questionnaire. 

The exclusion criteria were included pregnancy with more than one fetus, heavy chronic diseases and pregnancy complications (gestational hypertension and diabetes mellitus), stillbirth, preterm birth, following up and delivery in other hospitals, lack of consent to participate in research and completion of less than 75% of the questionnaire.

Data Collection 
Data for this study came from a face-to-face survey with pregnant women from the childbirth department who met the inclusion criteria. The study also used the neonatal depart records and laboratory records which were entered into a unified computer database and analyzed by our team.

All women, included in the study (n=180), were interviewed according to a questionnaire designed and developed by the researcher and included "Yes/No", "select from a list" questions and "short answer questions" in Arabic language. All participants were stratified into three groups according to their smoking status: [Group I – current active smokers (n=60), Group II – women, who current exposure to secondhand smoke (n=60), and Group III – women, who were non-smokers, neither active, no passive (n=60)].

The independent study variables included demographic information (maternal age, education, work status, family income, husband smoking behaviour, and awareness about smoking effect), current pregnancy history (parity, following up, getting information about the dangerous effect of smoking on visits). While dependent variables included perinatal and neonatal outcomes (gestational age at delivery, mode of delivery, birth weight, length, head and chest circumferences, Apgar score on the 1st and 5th minutes, NICU admission).

The study investigated the influencing effect of smoking status among Jordanian women on both independent and dependent variables. For further strengthening, the study investigation was used urinary cotinine levels to determine the smoking status of the study participants [with urine cotinine levels of <10 ng/ml were classified as “non-smokers”, those with urine cotinine levels of  10-30 ng/ml were classified as “passive smokers”, while those with urine cotinine levels of  >30 ng/ml as “active smokers”].

Ethical considerations
The Institutional Research Board (IRB) at Jordan University of Science and Technology (The University Review Committee for Research on Human) ‎ has approved this study. All participants in this research were voluntary, and anyone of all surveyed could stop participating in the interview at any time. The consent form was prepared to get the agreement of the participants to be interviewed, and only those who agreed to participate in this study were interviewed. The consent form excluded the possibility of unjustified deception, undue influence and intimidation. The agreement was signed only after prospect subjects were adequately informed. Their decision to participate or not did affect the doctor-patient relationship or any other benefits to which they are entitled. Personal information about subjects will never be disclosed and the data collected will remain confidential.

Data Analysis
Statistical analysis was performed using the application package IBM SPSS 25 (SPSS: An IBM Company, New York, USA). The character of data distribution was evaluated with the W-criterion of Shapiro-Wilk. Various algorithms of statistical analysis were used depending on the type of distribution of the feature. Absolute and relative indicators (%) were used to represent the qualitative characteristics. Quantitative data were presented by central tendency and dispersion: the mean value (M) with a 95% confidence interval (CI). We also performed a bivariate logistic regression analysis to determine the associations between pregnant women’s characteristics and adverse perinatal outcomes depending on maternal smoking status. The odds ratio (OR) and 95% confidence interval (CI) were used to establish the proportional rate of differences between the study and control groups. If the CI for the OR included 1.0, then the differences between groups in studied traits were not statistically significant. If all values of CI were more than 1.0, then the studied traits were risk factors. In the case of CI less than 1.0 - the trait was a factor of stability, and if OR=1.0, then a trait did not has risk significance. All statistical tests were two-sided with a p-value <0.05 considered as statistically significant.

RESULTS
Brief characteristic of the studied groups
	The total number of participants enrolled in the study was 180 pregnant women, 60 women in each study group (active smoking, passive smoking and non-smoking). The average maternal age was 30.23±1.47, 28.85±1.50, and 31.10±1.34 years in Group I, II and III respectively. All women who participated in the current study were married mothers. Approximately half and more were university level educated – 46.67% [95%CI 34.63-59.11], 78.33% [95%CI 66.38-86.87], and 93.33% [95%CI 84.07-97.38] among active, passive and non-smoking women, respectively, had Bachelor's degree and a postgraduate degree. While half of respondents and less had work during current pregnancy – 30.0% [95%CI 19.9-42.51]. 45.0% [95%CI 33.09-57.51], and 53.33% [95%CI 40.89-65.37] among Group I, II and III, respectively. Approximately the same percentage of women had a monthly family income of more than 500 Jordanian dinars – 33.33% [95%CI 22.73-45.94] among active smoking women, and 53.33% [95%CI 40.89-65.37] among both passive smoking and non-smoking women. The percentage of nulliparous was as follows – 13.33% [95%CI 6.91-24.16], 43.33% [95%CI 31.57-55.89], and 26.67% [95%CI 17.14-39.01] in Group I, II and III, respectively. Most women had followed up during their pregnancy – 83.33% [95%CI 71.96-90.68] among both active and passive smoking women, and 96.67% [95%CI 88.64-99.08] among non-smoking pregnant women. The brief characteristic of the study groups is represented in Table 1.

Risk factors for smoking among Jordanian women
	Our study revealed low-level maternal education (secondary school or less) as a risk factor for smoking among pregnant women – OR=25.38[5.67-113.51], p<0.0001; while maternal education Bachelor’s degree and more occurred as a factor of stability for both active and passive smoking women – OR=0.06[0.02-0.19], p<0.0001 and OR=0.26 [0.08-0.85], p=0.034, respectively. Women who did not work had more than the two-fold risk to smoke compared to those who worked – OR=2.67[1.26-5.64], p=0.016. The absence of following up during pregnancy increased the risk of smoking (both active and passive) approximately 6 times – OR=5.8[1.21-27.73], p=0.029. While women whose husbands were smokers had a 38-fold higher risk to be also smokers – OR=38.00[10.58-136.55], p<0.0001, as well as to be passive smokers – OR=236[29.62-1880.2], p<0.0001. Maternal age, family monthly income, parity, and awareness about the hazardous effect of smoking did not affect the risk neither active no passive smoking among pregnant women (p>0.05). The main risk factors of smoking among Jordanian pregnant women are represented in Table 2.
  
Risk factors of adverse pregnancy outcomes depend on maternal smoking status 
Our study revealed nulliparous smoking women had a 9-fold risk to have Cesarean section – OR=9.0 [1.05-77.29], p=0.029; while non-smoking or passive smoking women did not have this risk. Low family monthly income increased the risk for Cesarean section among women of Group I approximately 8 times – OR=7.8 [1.56-38.88], p=0.006; while unemployed maternal status increased it more than 6-fold in women of Group II – OR=6.25[2.02-19.32], p=0.002.

Accurately following up during pregnancy occurred as a risk factor for Cesarean section among both active and passive smoking mothers – OR=6.0 [1.15-31.23], p=0.035 and OR=7.11[1.36-37.16], p=0.15 respectively. Additionally smoking women who did not get any information about the hazardous effect of smoking during their perinatal visits had more than 4-fold risk to be delivered by Cesarean section – OR=4.38[1.45-13.29], p=0.009. No one studied factor affects the risk of Cesarean section in the non-smoking group. The main risk factors for the Cesarean section are represented in Table 3.

The current study showed that maternal age at delivery significantly increases the risk of NICU admission in all three groups of women – OR=19.55 [2.07-184.87], p=0.004 among active smoking women, OR=17.5 [1.86-164.53], p=0.006 among passive smoking women, and OR=15.77 [1.69-147.52], p=0.008 among non-smoking women. As well as parity more than one has raised this risk more than 10 times in women of Group I – OR=10.38 [1.26-85.79], p=0.025; while in Group II opposite nulliparity occurred as a risk factor for NICU admission – OR=3.42 [1.06-11.09], p=0.046, and parity more than one was a protective factor.  

Active and passive smoking women with a lower level of education had significantly increased risk for NICU admission – OR=186.33 [17.83-1947.37], p<0.0001 and OR=17.5 [1.86-164.53], p=0.006, respectively. Additionally, low family monthly income negatively affected the risk of NICU admission women of Group I – OR=4.11[1.15-14.73], p=0.038. No one studied factor affect the risk of NICU admission among non-smoking women. The main risk factors for NICU admission are represented in Table 4.

Other study variables did not affect the risk of Cesarean section, preterm delivery, low birth weight, length, head and chest circumferences, low Apgar score on the 1st and 5th minutes, and NICU admission no one group of pregnant women.



DISCUSSION
Smoking is considered one of the preventable risk factors for poor perinatal outcomes. Many studies have shown this issue as a serious problem, which should be solved at the health care system level worldwide (Committee Opinion, 2017).

The prevalence of smoking in middle and low-income countries remains high despite the numerous attempts to reduce it (Reece et al., 2019). The rate of smoking in Jordan is also high, especially among childbearing age women (Hamadneh, 2014; Hamadneh, 2016a; Hamadneh, 2016b). We believe there is no doubt about the significance of our study, aimed at identifying the risk factors for smoking among pregnant women, as well as risk factors for adverse perinatal outcomes, depend on maternal smoking status.

Thus, the current study revealed, that the strongest predictive factor for both active and passive smoking among pregnant women was the smoking husband. Paternal smoking increases the risk of maternal smoking 38 times and second-hand smoking 236 times. The second important risk factor – is low-level maternal education (secondary school or less), which raise the chance to be a smoker by 25 times compared to women with a higher level of education; while maternal education Bachelor’s degree and higher occurred as a factor of stability for both active and passive smoking. These are strongly supported by several foreign studies (Madureira et al., 2020; Härkönen et al., 2018; Kondracki, 2019). 

Unemployed maternal status had more than the two-fold risk to smoke compared to those women who worked during pregnancy. This result is comparable to that found by de Wolff (2019) and Kondracki (2019), where lack of work increased the risk of developing this harmful habit in pregnant women (de Wolff et al., 2019; Kondracki, 2019).
Additionally, we revealed that the absence of following up during pregnancy increased the risk of both active and passive smoking approximately 6 times. Perhaps this is due to the less responsible approach of women to childbirth in this group, or to get less information about the dangers of smoking during perinatal visits. However, we did not find confirmation of this in our study. Conversely, Garg and Mora-Pinzon in their study have declared that the level of prenatal care did not affect maternal smoking status (Garg and Mora-Pinzon, 2019).

Women who smoke are more likely to have a Cesarean section for non-reassuring fetal status (Li et al., 2019). However, we have found that there are additional risk factors that increase the incidence of caesarean section in women who active smoke. These were nulliparity, low family monthly income, accurately following up during pregnancy and absence of any information about hazardous effects of smoking during perinatal visits. While women who were exposed to second-hand smoking were more likely to be delivered by Cesarean section if they were unemployed and accurately followed up during pregnancy.

Li and colleagues (2019) showed that smoking significantly increased the prevalence of NICU admission (Li et al., 2019). However, our study revealed dipper results. Thus, that maternal age at delivery significantly increases the risk of NICU admission in all groups of women – active and passive smoking, as well as non-smoking women. However, parity more than one increased the risk of NICU admission inactive smoking women, as well as a lower level of education, and low family monthly income. Among passive smoking women, the factor that significantly increased the rate of NICU admission was a lower level of education. 

Other study variables did not influence the risk of Cesarean section, preterm delivery, low birth weight, length, head and chest circumferences, low Apgar score on the 1st and 5th minutes, and NICU admission no one group of pregnant women. These results are particularly supported by the study, which revealed that there is no correlation between smoking status and Apgar score on the 5th minute (Kharkova et al., 2017). We did not find other studies with a similar methodology and aimed at identifying risk factors for adverse perinatal outcomes depending on the maternal smoking status.

This study supports the previous literature indicated that smoking among pregnant women (both Passive and active) is one of the most factors that need further studying and implementing intervention for necessary prevention for risks associated with tobacco use. (Hamadneh, Kassab, Eaton, Wilkinson, Creedy, 2020). Still a high percentage of both passive and active smoking among pregnant women in Jordan (Hamadneh, Hamadneh, Amarin, & Al-Beitawi, 2021). Recently, the Jordanian Ministry of Health issued some plans to combat smoking. The Jordanian Minister of Health indicated that Jordan was able to provide the capabilities for citizens to quit smoking through the application of the necessary guides, programs and policies, and the implementation of awareness and control campaigns to implement them. Provisions of Public Health Law No. 47 of 2008 to spread awareness of the harms of smoking and its products of all kinds and to open 23 smoking cessation clinics (Jordanian Ministry of Health 2021). This is especially that the World No Tobacco Day (WNTD) 2021 campaign is "Commitment to quit smoking" amid the COVID-19 pandemic, as many smokers are aware of the dangers of tobacco use to quit (Jordanian Ministry of Health 2021).  


Strengths and limitations
This is an important study that Jordanian society needs as the smoking rate has increased significantly, with Jordan occupying first place in the Middle East and sixth in the world, according to the report on smoking rates by country, published by the World Population Review in 2021. This study was the first of its kind in Jordan, which focuses on smoking among pregnant women and considered the measurement of cotinine level, which supports future research. This study will be applied as a baseline study for another larger study and could provide troubling data that helps stakeholders and decision-makers to develop and implement smoking prevention strategies.
The current study includes a relatively small sample size, which resulted in insufficient power to detect some important differences. We excluded high-risk pregnant women, discussed a limited amount of perinatal outcomes according to the exclusion criteria and did not take into account pregnancy complications such as preterm delivery, gestational diabetes, gestational hypertension, placental abruption and fetal abnormalities, which could be due to smoking. In addition, future studies should include a larger sample size, including high-risk women from different regions of Jordan and discuss greater perinatal outcomes. It is more difficult to declare about smoking for women due to social pressure, especially for pregnant women, who must think not only about themselves but about the fetus health also (Hikita et al., 2017). Thus, our study had offered a more accurately determining the groups depend on maternal smoking status. However, cotinine level measurement is not a "gold standard" in pregnant women, especially for passive smoking verifying (Hikita et al., 2017). That is why we should take into account this limitation. Additionally, we had collected the data once during pregnancy, which means that we cannot conclude that women were exposed to smoking with the same amount throughout their pregnancy. This fact could certainly influence the results, especially about perinatal outcomes.

CONCLUSIONS AND RECOMMENDATIONS
The current study illustrated that both active and passive smoking during pregnancy leads to an increased rate of cesarean section and NICU admission, especially in women with additional risk factors such as maternal age, null-parity, low level of education, low family monthly income, maternal unemployed status, absence of any information about hazard effect of smoking during perinatal visits. Furthermore, the study identified the main predictive factors for active and passive smoking among pregnant Jordanian women. These factors were included paternal smoking, low level of maternal education, unemployed maternal status, and absence of following up during pregnancy. Physicians should consider these factors during evaluation visits.

This study highlighted the need for continued research on the effects of smoking on perinatal outcomes and the implementation of measures against tobacco smoking during pregnancy. Raising awareness is important along with the efforts of pregnant women to quit smoking and to respond firmly to exposure to secondhand smoke. Future research should focus on modifiable risk factors for smoking during pregnancy and should provide appropriate preventive strategies. Tobacco control strategies need to target at completely family members level to reduce tobacco exposure at home environment to save babies’ lives.
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Table-1: Characteristic of the study group 
	Characteristic
	Group I – Active smoking women, n=60
	Group II – Passive smoking women, n=60
	Group III (control) – non-smoking women, n=60

	
	Absolute number
(%)
	95% Confidence Interval
	Absolute number
(%)
	95% Confidence Interval
	Absolute number
(%)
	95% Confidence Interval

	Maternal age, Mean±95% CI
	30.23±1.47
	28.85±1.50
	31.10±1.34

	Marital status (married) 
	60(100)
	93.98-100.0
	60(100)
	93.98-100
	60(100)
	93.98-100

	Maternal education
· Secondary school
· College
· Bachelor’s degree
· Postgraduate degree 
	
28(46.67)

4(6.67)
26(43.33)

2(3.33)
	
34.63-59.11

2.62-15.93
31.57-55.89

0.92-11.36
	
6(10.0)

7(11.67)
31(51.67)

16(26.67)
	
4.66-20.15

5.77-22.18
39.31-63.83

17.14-39.01
	
2(3.33)

2(3.33)
44(73.33)

12(20.0)
	
0.92-11.36

0.92-11.36
60.99-82.86

11.83-31.78

	Working status (work)
	18(30.0)
	19.9-42.51
	27(45.0)
	33.09-57.51
	32(53.33)
	40.89-65.37

	Family monthly income, Jordanian dinars
· ≤350
· 351-500
· 501-1000
· > 1000
	


14(23.33)
24(40.0)
16(26.67)
4(6.67)
	


14.44-35.43
28.57-52.63
17.14-39.01
2.62-15.93
	


2(3.33)
26(43.33)
25(41.67)
7(11.67)
	


0.92-11.36
31.57-55.89
30.07-54.28
5.77-22.18
	


6(10.0)
22(36.67)
22(36.67)
10(16.67)
	


4.66-20.15
25.62-49.32
25.62-49.32
9.32-28.04

	Nulliparous
	8(13.33)
	6.91-24.16
	26(43.33)
	31.57-55.89
	16(26.67)
	17.14-39.01

	Following up during pregnancy (more than 3 visits)
	50(83.33)
	71.96-90.68
	50(83.33)
	71.96-90.68
	58(96.67)
	88.64-99.08



  
Table-2: Risk factors of smoking among Jordanian pregnant women
	Characteristic
	Active smoking women (n=60)
	Passive smoking women (n=60)

	
	OR [95%CI]
	P-value, p
	OR [95%CI]
	P-value, p

	Maternal age ≤ 20 years
	2.80 [0.83-9.49]
	0.153
	4.21 [0.46-38.87]
	0.364

	Maternal education
· Secondary school
· Bachelor’s degree and more
	
25.38 [5.67-113.51]
0.06 [0.02-0.19]
	
<0.0001
<0.0001
	
3.22 [0.62-16.66]
0.26 [0.08-0.85]
	
0.272
0.034

	Unemployed maternal status
	2.67 [1.26-5.64]
	0.016
	1.39 [0.68-2.86]
	0.465

	Family monthly income ≤350 JD
	2.74 [0.97-7.70]
	0.085
	0.31 [0.06-1.60]
	0.272

	Multiparity
	2.36 [0.92-6.04]
	0.109
	0.48 [0.22-1.02]
	0.084

	Following up during pregnancy (less than 3 visits)
	5.80 [1.21-27.73]
	0.029
	5.8 [1.21-27.73]
	0.029

	Smoking husband
	38.00 [10.58-136.55]
	<0.0001
	236[29.62-1880.2]
	<0.0001

	Absence of knowledge about the hazardous effect of smoking
	2.80 [0.83-9.49]
	0.153
	0.48 [0.09-2.74]
	0.679





Table-3: The main risk factors for Cesarean section, depending on maternal smoking status
	Studied factors
	Group III (control)
Non-smoking women, n=60
	Group I
Active smoking women, n=60
	Group II
Passive smoking women, n=60

	
	OR [95%CI]
	P-value, p
	OR [95%CI]
	P-value, p
	OR [95%CI]
	P-value, p

	Maternal age > 35 years
	2.92 [0.89-9.53]
	0.085
	0.52 [0.13-2.09]
	0.491
	2.57[0.47-13.95]
	0.446

	Maternal education ≤12 years
	0.64 [0.05-7.47]
	0.999
	2.31 [0.82-6.56]
	0.128
	0.75 [0.09-5.71]
	0.999

	Unemployed maternal status
	0.56 [0.19-1.57]
	0.305
	1.67 [0.55-5.07]
	0.409
	6.25[2.02-19.32]
	0.002

	Family monthly income ≤ 350 JD
	2.91 [0.49-17.29]
	0.388
	7.8 [1.56-38.88]
	0.006
	1.56[0.13-18.23]
	0.999

	Nulliparity
	0.72 [0.22-2.33]
	0.769
	9.0 [1.05-77.29]
	0.029
	2.53 [0.87-7.39]
	0.117

	Perinatal following up (> 3 visits)
	0.36 [0.03-4.25]
	0.574
	6.0 [1.15-31.23]
	0.035
	7.11[1.36-37.16]
	0.015

	Smoking husband
	1.32 [0.08-22.15]
	0.999
	1.22 [0.42-3.58]
	0.787
	2.25 [0.56-8.99]
	0.305

	Absence of information about hazard effect of smoking during perinatal visits
	0.72 [0.22-2.33]
	0.769
	4.38[1.45-13.29]
	0.009
	0.81 [0.26-2.5]
	0.777



Table 4 – The main risk factors for NICU admission, depend on maternal smoking status
	Characteristic
	Group III (control)
Non-smoking women, n=60
	Group I
Active smoking women, n=60
	Group II
Passive smoking women, n=60

	
	OR [95%CI]
	P-value, p
	OR [95%CI]
	P-value, p
	OR [95%CI]
	P-value, p

	Maternal age > 35 years
	15.77
[1.69-147.52]
	0.008
	19.55
[2.07-184.87]
	0.004
	17.5
[1.86-164.53]
	0.006

	Maternal education ≤12 years
	2.41 [0.14-40.83]
	0.999
	186.33
[17.83-1947.37]
	<0.0001
	17.5
[1.86-164.53]
	0.006

	Family monthly income ≤ 350 JD
	1.19 [0.19-7.15]
	0.999
	4.11[1.15-14.73]
	0.038
	0.80 [0.08-8.29]
	0.999

	Parity >1
	1.9 [0.38-5.12]
	0.755
	10.38
[1.26-85.79]
	0.025
	0.29 [0.09-0.95]
	0.046

	Smoking husband
	2.41 [0.14-40.83]
	0.999
	1.71 [0.47-6.21]
	0.541
	1.71 [0.32-9.05]
	0.709
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