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Abstract
Background: Findings of socioeconomic status (SES) effects on adverse pregnancy outcomes varies
depending on pregnancy complications, SES indicators, countries, regions, and races. Our aim was to
compare three SES indicators (maternal educational level, participant and partner’s income and maternal
occupation) and to investigate the relationship with adverse pregnancy outcomes in Chongqing,
Southwest China.

Methods: Between 2015 and 2017, we analyzed data from 1273 women in Chongqing, China, enrolled in
the Complex Lipids in Mothers and Babies (CLIMB) trial in which mothers received complex lipid
supplementation during pregnancy. Information on SES (maternal educational level, participant and
partner’s income and maternal occupation) was collected during face-to-face interviews using standard
questionnaires. Pregnancy outcomes considered were gestational diabetes mellitus (GDM), premature
rupture of membrane (PROM), cesarean section (C-section), preterm birth (PTB), macrosomia, low birth
weight (LBW), large for gestational age (LGA), and small for gestational age (SGA). Logistic regression
models were used to estimate odds ratios (ORs) and 95% con�dence intervals (CIs) for pregnancy
outcomes in relation to SES. Supplementation had no effect on pregnancy outcomes, so our analysis did
not subdivide our participants on this basis. 

Results: Women who were managers or professionals were less likely to suffer from macrosomia and
LGA. After adjustment for potential confounders, the ORs for macrosomia  and LGA were 0.44 (95% CI:
0.21, 0.95) and 0.48 (95% CI: 0.26, 0.89), respectively. Other pregnancy outcomes were not affected by
maternal occupation. Moreover, no signi�cant relationships were observed between the other two SES
indicators (participant and partner’s income and maternal education) and adverse pregnancy outcomes.

Conclusions: Our �ndings suggested that maternal occupation was a more reliable predictor of
pregnancy outcomes than maternal education and participant and partner’s income.

Background
Pregnancy outcomes, including gestational diabetes mellitus (GDM), premature rupture of membrane
(PROM), cesarean section (C-section), preterm birth (PTB), macrosomia, low birth weight (LBW), large for
gestational age (LGA), and small for gestational age (SGA), have serious health consequences across the
life course for both mothers and their offspring. Adverse pregnancy outcomes are determined by a
complex interplay of genetic and environmental factors. One potential environmental parameter is
socioeconomic status (SES), also termed as socioeconomic position (SEP) or social class, which refers to
the social and economic factors that re�ect the positions and prestige individuals or groups hold within
the structure of a society [1].

There is a growing literature that explores the in�uence of SES factors on pregnancy outcomes. Some
studies have shown that low SES in pregnant women can increase the risk of adverse pregnancy
outcomes such as GDM, PTB, LBW and SGA [2–7]. However, others have suggested that SES indicators
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have little in�uence on pregnancy outcomes [7–11]. These contradictory �ndings shows that SES effects
on pregnancy outcomes varied depending on pregnancy complications, countries, regions, races,
especially on the SES indicators being examined. Scienti�c studies carried out on the subject can be
divided into three different ways of measuring SES: the individual-level (education, income, and
occupation), community-level (family background, place of residence and neighborhood), and multilevel
or mixed level [12]. Most researchers have used a single SES indicator to re�ect an individual’s SES or
used some SES indicators as proxies for others [13]. For example, pregnant women with lower education
were more likely to suffer from GDM, PTB, LBW and SGA than those with higher education [4, 5, 7],
whereas SES (education, occupation, and income) didn’t in�uence the pregnancy outcomes for North
African immigrants [11]. Others have investigated SES by using the community relevance information
such as the household and context where a person resides [12, 13]. Campbell et. al.[10]found that SES
had little impact on adverse birth outcomes by using neighborhood-level socioeconomic variables to
present it. There are also those who have used multilevel or mixed level SES. Two cohort studies using
principal component analysis based both on individual- and community- indicators to calculate SES
found that low SES experienced greater rates of LBW babies than did mothers of high SES but found
inconsistent association between SES and macrosomia [14, 15]. However, in practice, the measures used
tend to be driven by what is available or has been previously collected. Even when a researcher cannot
in�uence the particular SES measure(s) available in a study, an understanding of their theoretical basis is
important to making appropriate inferences [1].

China has witnessed a remarkable and rapid social-economic growth in the last few decades;
investments in education and healthcare have increased accordingly [16, 17], but economic, education
and healthcare development varies greatly by different regions of China. To our best knowledge, there are
few, if any, investigations of the association between SES and pregnancy outcomes in Southwest China.
Therefore, we examined the associations of three measures of SES maternal educational level,
participant and partner’s income, and maternal occupation with pregnancy outcomes in urban areas of
Chongqing, the largest of the four direct-controlled municipalities in China.

Methods

Study participants
The study participants (n = 1500) were enrolled during September 2015 to June 2017 into the CLIMB
study at the First A�liated Hospital of Chongqing Medical University or Chongqing Health Centre for
Women and Children in China; details of the CLIMB study have been described elsewhere [18]. Women
who withdrew from the study (n = 146), whose pregnancies were terminated (n = 29), who miscarried (n =
12), or were lost to follow up (n = 40), were excluded from the analysis. 1273 women were thus included
in the �nal analysis.

Data collection and diagnostic criteria
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All participants were interviewed by experienced trained nurses at enrollment. Information on socio-
demographic factors (maternal age, ethnicity, marital status, maternal education level, participant and
partner’s income and maternal occupation), maternal anthropometry (BMI at enrollment), recreational
drug/alcohol use before or during pregnancy, smoking before or during pregnancy and any pertinent
gynecological and obstetric (gravidity, delivery, abortion, infertility) history was collected during this
process. Maternal gestational week was determined by LMP and <mid-trimester ultrasound information;
(if the two estimates differed by over 7 days, gestational age was based on the obstetric ultrasound data)

Three indicators were used to de�ne SES: maternal educational level, participant and partner’s income,
and maternal occupation. In our study, maternal educational level was based on total years of schooling
and divided into three groups: low educational level (<12 years), medium educational level (12–17 years),
high educational level (>17 years). Participant and partner’s income was combined and strati�ed into four
categories: low income (<7000 yuan/month), middle income (7000–10000 yuan/month), middle-high
income (10000–16000 yuan/month), high income (>16000 yuan/month). Maternal occupation was
classi�ed according to the International Standard Classi�cation of Occupations standard (ISCO–08), and
then divided into three groups: no occupation or student, workers/technicians/clerical/service
occupations and managers/professionals.

Diagnostic criteria for pregnancy outcomes
Pregnancy outcomes were managed by obstetricians and abstracted from the medical records.
Pregnancy outcomes included: gestational diabetes mellitus (GDM), premature rupture of membrane
(PROM), cesarean section (C-section), preterm birth (PTB), macrosomia, low birth weight (LBW), large for
gestational age (LGA), small for gestational age (SGA). The diagnostic criteria are shown in Table 1.

Statistical analysis
Data analysis was performed using SPSS (version 19.0, IBM, USA). A value of P <0.05 was considered
signi�cant. Data were described as mean ± SD for continuous variables or as percentage for categorical
variables. Logistic regression models were used to examine the associations between SES (maternal
educational level, participant and partner’s income and maternal occupation) and risk of pregnancy
outcomes. The results are presented as odds ratios (ORs) and 95% con�dence intervals (CIs), using low
educational level (12 years or less), <7000 yuan/month (low income) or no occupation or student as the
reference groups. In the multivariable logistic model I, we adjusted for maternal age (continuous), early
pregnancy BMI (continuous), Han nationality (yes or no), primiparity (yes or no), history of abortion (yes
or no), gestational age at delivery (continuous), newborn sex (female or male). GDM, PIH, PE, PROM, C-
section and PTB was not adjusted for gestational age at delivery and newborn sex. In the multivariable
logistic model II, we additionally adjusted for the other SES parameters. We did not adjust for maternal
smoking and alcohol use during pregnancy, because only �ve women reported smoking or alcohol use
during pregnancy among 1273 women included in the analysis. The presence of multicollinearity was
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adjudged if tolerance values were less than 0.4 and the variance in�ation (VIF) was greater than 2.5 using
Allison’s criteria [19].

Results
The demographic characteristics, socioeconomic status and prevalence of pregnancy outcomes are
shown in Table 2. The mean age of women was 28.7 ± 3.6 years, 98.7% were Han nationality and about
77.5% were primiparous. The mean early pregnancy BMI was 21.5 ± 2.9 kg/m2. The mean gestational
age at birth was 39.4 ± 1.5 weeks, and the mean birth weight was 3310.7 ± 436.9 g. The majority of
women had university degree (79.7%), participant and partner’s income in the middle level (36.8%), and
had occupation as workers, technicians, clerks and service (48.6%). Approximately 37.2% of pregnant
women had C-Section, 25.5% of women affected by GDM and PROM occurred 24.6% in the study.
Supplementation had no effect on pregnancy outcomes, so our analysis did not subdivide our
participants on this basis (This paper is under review at Scienti�c Report).

To examine the association between maternal educational level and risk of pregnancy outcomes, logistic
regression models were used (Table 3). Compared with women with low educational level (12 years or
less), those with medium educational level (12–17 years) were associated with higher risk of PROM, the
ORs of PROM were 1.88 (95% CI: 1.13, 3.13) and 1.73 (95% CI: 1.03, 2.91) for those with medium
educational level (12–17 years), in the unadjusted model and model I (adjusted for the mothers’ age, BMI,
Han nationality, primiparity, history of abortion), respectively. However, in the model II (further adjusted for
the participant and partner’s income and maternal occupation), no signi�cant association were observed
between education and PROM. Furthermore, no signi�cant association between maternal educational
level and other pregnancy outcomes were observed using any of the univariate and multivariable models.

Table 4 presents the ORs and 95% CIs for pregnancy outcomes in association with participant and
partner’s income. Only C-section was found to be associated with middle-high income of pregnant
women (10000–16000 yuan/month), as compared with low income of pregnant women (<7000
yuan/month) (OR: 0.72; 95% CI: 0.52, 0.99). The differences remained statistically signi�cant (OR: 0.70;
95% CI: 0.50, 0.97) after adjusting for the mothers’ age, BMI, Han nationality, primiparity, history of
abortion, but non-signi�cance once there was further adjustment for the mothers’ education and
occupation (OR: 0.75; 95% CI: 0.53, 1.06). There were no signi�cant correlations between maternal and
partner’s income and any of the other adverse pregnancy outcomes.

Table 5 shows the association between maternal occupation and pregnancy outcomes. A signi�cantly
correlation between occupation and macrosomia and LGA was observed. Women who were managers or
professionals had a lower risk of macrosomia and LGA. The adjusted ORs of macrosomia was 0.44 (95%
CI: 0.21, 0.95) for women were managers or professionals compared to those who had no occupation or
who were students. In addition, the adjusted ORs of LGA was 0.48 (95% CI: 0.26, 0.89) for women who
were managers or professionals compared to those who had no occupation or who were students. No
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signi�cant associations between maternal occupation and the other pregnancy complications were
observed.

The results of coe�ciency statistics for multicollinearity are shown in Additional �le 1. The estimation of
the tolerance value and VIF in the model was greater than 0.4 and less than 2.5, respectively, which
revealed that there was no multicollinearity in the multivariate logistic model.

Discussion
This study investigated the association between SES and risks of adverse pregnancy outcomes in
Chongqing. Our study highlights the in�uence of maternal occupation on macrosomia and LGA; women
who were managers or professionals had lower risks of macrosomia and LGA after adjustment for
potential confounders. No signi�cant relationship were observed between maternal occupation and other
pregnancy outcomes. The other two indicators of SES (maternal educational level and participant and
partner’s income) did not have effect on pregnancy outcomes after adjustment for confounders. As in
previous studies that the associations between SES and pregnancy outcomes depended on which SES
parameter was used [7, 14, 20]. A systematic review on socioeconomic disparities in adverse birth
outcomes demonstrated that different measures may capture different aspects of relative or absolute
socioeconomic advantage, which may vary in their importance for birth outcomes [21]. For instance,
education levels re�ect obtained knowledge and skills-related assets of an individual, income captures a
person’s material resources and social standing, while occupation is re�ection of a person’s place in
society related to situations linked to working conditions [1].

Macrosomia and LGA have become frequent clinical challenges in obstetrics and neonatology, and are
associated with many maternal and neonatal complications [22, 23]. In our study, the incidence of
macrosomia and LGA were 5.3% and 9.1%, respectively. These rates are low compared to two recent
studies reported in China, which found the incidence of macrosomia to be 8.7% of births [24] and of LGA
to be 9.9% [25]. The associations between parameters of SES and PTB, LBW and SGA are established [5,
26–28]; in contrast, few studies have explored the in�uence of SES on macrosomia and LGA, and the
results have been inconsistent. A large population-based study from Shaanxi province found no
association between SES and the risk of macrosomia, although the rates of macrosomia were higher in
pregnancies associated with high SES [14]. However, the Born in Guangzhou Cohort Study reported that
higher family SES was associated with greater risk of macrosomia, independent of potential confounders
[15]. Interestingly, our �ndings were of decreased risk of macrosomia and LGA in pregnancies of women
in professional or managerial occupations (parameters of high SES). One reason for the inconsistency
may be the different parameters of SES used in previous studies: the Shaanxi cohort study used the
Demographic and Health Survey household wealth index to measure SES [14]; the Born in Guangzhou
Cohort Study used a principal component analysis based on ten socioeconomic indicators to calculate
family SES [15], making it di�cult to compare these studies.
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Many researchers have used some SES indicators as proxies for others. In our study, the correlations
between each indicator of SES showed no multicollinearity, suggesting that the level of maternal
educational level or maternal occupation may not be proportionate to participant and partner’s income.
This is consistent with the suggestion from other studies that the SES indicators of education level,
occupation and income may not be interchangeable [12, 13, 20]. Our results showed that the effect of
maternal education on PROM was only apparent at univariate and initial adjustment level. We did not
found a statistically signi�cant association between after further adjustment for income and occupation.
A similar �nding pertained when we examined the associations between C-section and parameters of
SES; no signi�cant association was found after adjustment for all cofounders. This �nding indicated that
education and income may less important as independent factors than other risks related to pregnancy
outcomes, and is in accord with other studies [10, 29–31]. Although most health studies that consider
SES treat socioeconomic characteristics as potential confounders of relationships between other
variables and health, others explicitly examine relationships between SES and health, to better
understand the associations [13]. Despite such endeavours, the effect of SES on pregnancy outcomes
has yet to be adequately explained.

This study had several limitations. Firstly, this study was conducted in the First A�liated Hospital of
Chongqing Medical University and the Chongqing Health Center for Women and Children which were
located in the main urban area of Chongqing, thus limiting generalizability of our results to rural
populations. Secondly, information on socio-demographic factors was obtained using face to face
questionnaires, which might have introduced biases or errors. In China, income is considered private for
individuals, thus participant and partner’s income may have been underreported. Maternal occupation
was obtained at enrollment, it may have changed during the pregnancy. Finally, SES is a complex and
multidimensional concept comprising a range of factors encompassing education, occupation, income,
family background, home ownership, car ownership and place of residence and neighborhood. We lacked
such comprehensive data for our study population and so our analysis was based on the three generic
indicators of SES: education, income and occupation.

Conclusions
Our results showed that only maternal occupation was observed to be independently associated with
macrosomia and LGA after full adjustment for potential confounders. In contrast, education and income
were not associated with adverse pregnancy outcomes. Future studies should consider validating our
�ndings using more comprehensive measures, to understand the mechanisms underlying the link
between SES and adverse pregnancy outcomes, and why maternal occupation may play a more
important role than education and income.

Abbreviations
SES: socioeconomic status, CLIMB: Complex Lipids in Mothers and Babies, GDM: gestational diabetes
mellitus, PIH: pregnancy-induced hypertension, PE: pre-eclampsia, PROM: premature rupture of
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membrane, PTB: preterm birth, LBW: low birth weight, LGA: large for gestational age, SGA: small for
gestational age ORs: odds ratios, CIs: con�dence intervals
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Pregnancy
outcomes

Diagnostic criteria

GDM A 75g oral glucose tolerance (OGTT) at 24-28 weeks, fasting,1 and 2 h plasma glucose ≥ 5.1,
≥ 10.0, ≥ 8.5 mmol/L, respectively

PROM Rupture of membranes before the onset of labor

PTB Delivery before 37 weeks

Macrosomia Birth weight ≥ 4000g

LBW Birth weight < 2500g

LGA Birth weight > 90th percentile of weight for a specific gestational age

SGA Birth weight < 10th percentile of weight for a specific gestational age

Abbreviation: GDM gestational diabetes mellitus, PIH pregnancy-induced hypertension, PE pre-eclampsia, PROM
premature rupture of membrane, PTB preterm birth, LBW low birth weight, LGA large for gestational age, SGA
small for gestational age

 

Table 2. Characteristics of the study participants and their newborns and frequency of pregnancy outcomes
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Characteristic  
Maternal characteristics  
Maternal age (mean ± sd, years) 28.7 ± 3.6
BMI (mean ± sd, kg/m2)    21.5 ± 2.9
Nationality (% Han) 98.7
Marital status (% married) 97.9
Primiparity (%) 77.5
History of abortion (%) 47.3
Smoking or drinking during pregnancy (%) 0.4
Maternal educational level  

Low educational level (% 12 years or less) 9.5
Medium educational level (% 12-17 years) 79.7
High educational level (% more than 17 years) 10.8

Participant and partner's income  
<7000yuan/month (% Low income) 21.3
7000-10000yuan/month (% Middle income) 36.8
10000-16000yuan/month (%Middle-high income) 30.2
>16000yuan/month (% High income) 11.7

Maternal occupation  
No occupation or student (%) 21.7
Workers/technicians/clerical/service occupations (%) 48.6
Managers/professionals (%) 29.7

Neonatal characteristics  
Gestational age at delivery (mean ± sd, week) 39.4 ± 1.5
Birthweight (mean ± sd, g)a 3310.7 ± 436.9
Birthlength (mean ± sd, cm)b 49.7 ± 1.9
Newborn sex (n, %)c  

Male 663 (52.2)
Female 608 (47.8)

Pregnancy outcomes  
GDM (n, %) 325 (25.5)
PROM (n, %) 313 (24.6)
C-section (n, %) 474 (37.2)
PTB (n, %) 36 (2.8)
Macrosomia (n, %) 67 (5.3)
LBW (n, %) 32 (2.5)
LGA (n, %) 116 (9.1)
SGA (n, %) 94 (7.4)

Abbreviations: BMI body mass index, GDM gestational diabetes mellitus, PROM premature rupture of
membrane, C-section cesarean section, PTB preterm birth, LBW low birth weight, LGA large for gestational age,
SGA small for gestational age

a: Missing 11 data of birthweight

b: Missing 30 data of birthlength

c: Missing 2 data of newborn sex
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 Table 3. Odds ratios (ORs) and 95% confidence intervals (CI) for associations between maternal educational
levels and adverse pregnancy outcomes

Pregnancy
outcomes

Education No. (%) Unadjusted OR
(95%CI)

Model I OR
(95%CI)

Model II OR
(95%CI)

GDM 1 29 (8.9) 1 (reference) 1 (reference) 1 (reference)
  2 262

(80.6)
1.11 (0.71,1.72) 1.09 (0.69,1.72) 1.12 (0.70,1.80)

  3 34 (10.5) 1.04 (0.59,1.83) 0.97 (0.54,1.77) 1.03 (0.55,1.92)
PROM 1 19 (6.1) 1 (reference) 1 (reference) 1 (reference)
  2 263

(84.0)
1.88 (1.13,3.13) * 1.73 (1.03,2.91) * 1.67 (0.98,2.84)

  3 31 (9.9) 1.56 (0.83,2.93) 1.36 (0.71,2.60) 1.31 (0.66,2.58)
C-section 1 47 (9.9) 1 (reference) 1 (reference) 1 (reference)
  2 384

(81.0)
0.96 (0.65,1.41) 0.98 (0.65,1.48) 1.11 (0.73,1.71)

  3 43 (9.1) 0.71 (0.43,1.19) 0.72 (0.42,1.24) 0.85 (0.48,1.51)
PTB 1 3 (5.2) 1 (reference) 1 (reference) 1 (reference)
  2 45 (77.6) 1.83 (0.56,5.97) 1.80 (0.54,5.93) 1.47 (0.43,5.08)
  3 10 (17.2) 3.07 (0.83,11.44) 2.89 (0.76,11.05) 1.88 (0.45,7.77)
Macrosomia 1 8 (11.9) 1 (reference) 1 (reference) 1 (reference)
  2 51 (76.1) 0.75 (0.35,1.62) 0.86 (0.39,1.91) 1.06 (0.47,2.42)
  3 8 (11.9) 0.87 (0.32,2.39) 1.22 (0.42,3.58) 1.86 (0.60,5.73)
LBW 1 3 (9.4) 1 (reference) 1 (reference) 1 (reference)
  2 24 (75.0) 0.95 (0.28,3.21) 0.78 (0.15,4.19) 0.84 (0.14,5.10)
  3 5 (15.6) 1.48 (0.35,6.32) 1.22 (0.17,8.98) 1.60 (0.17,14.82)
LGA 1 11 (9.5) 1 (reference) 1 (reference) 1 (reference)
  2 93 (80.2) 1.01 (0.52,1.94) 1.14 (0.58,2.25) 1.35 (0.67,2.72)
  3 12 (10.3) 0.95 (0.40,2.24) 1.25 (0.51,3.06) 1.67 (0.65,4.25)
SGA 1 11 (11.7) 1 (reference) 1 (reference) 1 (reference)
  2 76 (80.9) 0.81 (0.42,1.57) 0.68 (0.34,1.33) 0.80 (0.39,1.62)
  3 7 (7.4) 0.53 (0.20,1.43) 0.39 (0.14,1.07) 0.50 (0.17,1.43)

Values are odds ratios (95% confidence intervals), *p<0.05

Model 1 was adjusted for maternal age, BMI, Han nationality, primiparity, history of abortion, gestational age at
delivery, newborn sex; GDM, PROM, C-section and preterm birth was not adjusted for gestational age at
delivery, newborn sex

Model 2 was additionally adjusted for participant and partner’s income, maternal occupation; GDM, PROM, C-
section and preterm birth was not adjusted for gestational age at delivery, newborn sex

Abbreviations: OR Odds ratios, CI confidence intervals, GDM gestational diabetes mellitus, PROM premature
rupture of membrane, C-section cesarean section, PTB preterm birth, LBW low birth weight, LGA large for
gestational age, SGA small for gestational age
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Maternal educational level:

Low educational level (12 years or less)

Medium educational level (12-17 years)

High educational level (more than 17 years)

 

 Table 4. Odds ratios (ORs) and 95% confidence intervals (CI) for associations between participant and
partner’s income and pregnancy outcomes

Pregnancy
outcomes

Income No. (%) Unadjusted OR
(95%CI)

Model I OR
(95%CI)

Model II OR
(95%CI)

GDM 1 67 (20.6) 1 (reference) 1 (reference) 1 (reference)
  2 120

(36.9)
1.05 (0.74,1.48) 1.00 (0.70,1.42) 1.00 (0.69,1.43)

  3 98 (30.2) 1.04 (0.73,1.49) 1.04 (0.72,1.50) 1.06 (0.72,1.56)
  4 40 (12.3) 1.12 (0.71,1.76) 1.05 (0.66,1.68) 1.07 (0.66,1.73)
PROM 1 67 (21.4) 1 (reference) 1 (reference) 1 (reference)
  2 118

(37.7)
1.02 (0.72,1.45) 1.03 (0.73,1.46) 0.94 (0.65,1.34)

  3 96 (30.7) 1.01 (0.71,1.45) 0.99 (0.69,1.42) 0.87 (0.60,1.28)
  4 32 (10.2) 0.83 (0.52,1.34) 0.82 (0.51,1.34) 0.75 (0.46,1.23)
C-section 1 109 (23) 1 (reference) 1 (reference) 1 (reference)
  2 179

(37.8)
0.92 (0.68,1.25) 0.86 (0.62,1.18) 0.88 (0.64,1.22)

  3 125
(26.4)

0.72 (0.52,0.99) * 0.70 (0.50,0.97) * 0.75 (0.53,1.06)

  4 61 (12.9) 1.03 (0.69,1.55) 0.96 (0.63,1.46) 1.03 (0.67,1.60)
PTB 1 10 (17.2) 1 (reference) 1 (reference) 1 (reference)
  2 18 (31.0) 1.04 (0.47,2.29) 1.02 (0.46,2.25) 0.96 (0.43,2.14)
  3 18 (31.0) 1.28 (0.58,2.83) 1.26 (0.57,2.79) 1.08 (0.47,2.46)
  4 12 (20.7) 2.29 (0.96,5.43) 2.19 (0.92,5.23) 1.85 (0.75,4.55)
Macrosomia 1 16 (23.9) 1 (reference) 1 (reference) 1 (reference)
  2 29 (43.3) 1.05 (0.56,1.97) 1.05 (0.55,2.02) 1.18 (0.61,2.30)
  3 17 (25.4) 0.74 (0.37,1.49) 0.81 (0.39,1.67) 0.94 (0.44,2.01)
  4 5 (7.5) 0.55 (0.20,1.54) 0.57 (0.19,1.67) 0.63 (0.21,1.88)
LBW 1 4 (12.5) 1 (reference) 1 (reference) 1 (reference)
  2 15 (46.9) 2.21 (0.72,6.71) 2.47 (0.63,9.65) 2.60 (0.65,10.31)
  3 7 (21.9) 1.24 (0.36,4.28) 1.06 (0.21,5.30) 1.11 (0.21,5.83)
  4 6 (18.8) 2.80 (0.78,10.09) 1.40 (0.25,7.88) 1.21 (0.20,7.48)
LGA 1 26 (22.4) 1 (reference) 1 (reference) 1 (reference)
  2 44 (37.9) 0.98 (0.59,1.62) 0.95 (0.56,1.60) 1.02 (0.59,1.73)
  3 32 (27.6) 0.86 (0.50,1.47) 0.91 (0.52,1.59) 1.02 (0.57,1.83)
  4 14 (12.1) 0.98 (0.49,1.93) 0.99 (0.49,2.00) 1.06 (0.51,2.19)
SGA 1 26 (27.7) 1 (reference) 1 (reference) 1 (reference)
  2 33 (35.1) 0.71 (0.42,1.22) 0.70 (0.41,1.21) 0.73 (0.42,1.28)
  3 27 (28.7) 0.71 (0.41,1.25) 0.68 (0.38,1.20) 0.76 (0.42,1.39)
  4 8 (8.5) 0.53 (0.24,1.21) 0.50 (0.22,1.15) 0.57 (0.25,1.33)

Values are odds ratios (95% confidence intervals), *p<0.05
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Model 1 was adjusted for maternal age, BMI, Han nationality, primiparity, history of abortion, gestational age at
delivery, newborn sex; GDM, PROM, C-section and preterm birth was not adjusted for gestational age at
delivery, newborn sex

Model 2 was additionally adjusted for participant and partner’s income, maternal occupation; GDM, PROM, C-
section and preterm birth was not adjusted for gestational age at delivery, newborn sex

Abbreviations: OR Odds ratios, CI confidence intervals, GDM gestational diabetes mellitus, PROM premature
rupture of membrane, C-section cesarean section, PTB preterm birth, LBW low birth weight, LGA large for
gestational age, SGA small for gestational age

Participant and partner's income:

<7000yuan/month (Low income)

7000-10000yuan/month (Middle income)

10000-16000yuan/month (Middle-high income)

>16000yuan/month (High income)

 

 Table 5. Odds ratios (ORs) and 95% confidence intervals (CI) for associations between maternal occupation
and pregnancy outcomes
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Pregnancy
outcomes

Occupation No. (%) Unadjusted OR
(95%CI)

Model I OR
(95%CI)

Model II OR
(95%CI)

GDM 1 68 (20.9) 1 (reference) 1 (reference) 1 (reference)
  2 171

(52.6)
1.17 (0.84,1.62) 1.06 (0.75,1.48) 1.03 (0.73,1.46)

  3 86 (26.5) 0.90 (0.63,1.30) 0.86 (0.59,1.26) 0.84 (0.56,1.25)
PROM 1 57 (18.2) 1 (reference) 1 (reference) 1 (reference)
  2 157

(50.2)
1.31 (0.93,1.84) 1.31 (0.93,1.86) 1.29 (0.90,1.85)

  3 99 (31.6) 1.36 (0.94,1.98) 1.32 (0.90,1.92) 1.30 (0.87,1.94)
C-section 1 113

(23.8)
1 (reference) 1 (reference) 1 (reference)

  2 236
(49.8)

0.89 (0.67,1.19) 0.79 (0.58,1.07) 0.83 (0.60,1.13)

  3 125
(26.4)

0.71 (0.52,0.98) * 0.70 (0.50,0.98) * 0.75 (0.53,1.08)

PTB 1 10 (17.2) 1 (reference) 1 (reference) 1 (reference)
  2 20 (34.5) 0.89 (0.41,1.92) 0.83 (0.38,1.80) 0.75 (0.33,1.68)
  3 28 (48.3) 2.13 (1.02,4.46) * 2.04 (0.97,4.31) 1.72 (0.77,3.85)
Macrosomia 1 22 (32.8) 1 (reference) 1 (reference) 1 (reference)
  2 31 (46.3) 0.61 (0.35,1.07) 0.65 (0.36,1.17) 0.64 (0.35,1.19)
  3 14 (20.9) 0.44 (0.22,0.88) * 0.47 (0.23,0.97) * 0.44 (0.21,0.95) *
LBW 1 6 (18.8) 1 (reference) 1 (reference) 1 (reference)
  2 13 (40.6) 0.97 (0.36,2.57) 0.85 (0.26,2.82) 0.89 (0.25,3.20)
  3 13 (40.6) 1.60 (0.60,4.27) 0.89 (0.25,3.17) 0.89 (0.22,3.65)
LGA 1 30 (25.9) 1 (reference) 1 (reference) 1 (reference)
  2 64 (55.2) 0.95 (0.60,1.50) 0.92 (0.57,1.48) 0.87 (0.53,1.43)
  3 22 (19.0) 0.51 (0.29,0.90) * 0.53 (0.29,0.95) * 0.48 (0.26,0.89) *
SGA 1 24 (25.5) 1 (reference) 1 (reference) 1 (reference)
  2 47 (50.0) 0.86 (0.52,1.44) 0.84 (0.50,1.42) 0.95 (0.55,1.64)
  3 23 (24.5) 0.68 (0.38,1.23) 0.62 (0.34,1.14) 0.75 (0.39,1.43)

Values are odds ratios (95% confidence intervals), *p<0.05

Model 1 was adjusted for maternal age, BMI, Han nationality, primiparity, history of abortion, gestational age at
delivery, newborn sex; GDM, PROM, C-section and preterm birth was not adjusted for gestational age at
delivery, newborn sex

Model 2 was additionally adjusted for maternal educational level, participant and partner’s income; GDM, PROM,
C-section and preterm birth was not adjusted for gestational age at delivery, newborn sex

Abbreviations: OR Odds ratios, CI confidence intervals, GDM gestational diabetes mellitus, PROM premature
rupture of membrane, C-section cesarean section, PTB preterm birth, LBW low birth weight, LGA large for
gestational age, SGA small for gestational age

Maternal occupation

No occupation or student
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Workers/technicians/clerical/service occupations

Managers/professional
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