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Strategy  Descriptors used

#1  Population (Women|tiab]) OR (female*|tiab]) OR
(childbearing]tiab]) OR (fertil*[tiab])
#2 | Intervention/  (Particulate matter{tiab]) OR (black carboltiab]) OR (air
Exposure pollut*[tiab]) OR (ambient pollut*{tiab])
#3 | Comparator  (Categor*[tiab]) OR (exposureltiab]) OR (occupational
exposureltiab]) OR (tertile*[tiab]) OR (quartile* tiab])
OR (quintile*[tiab]) OR (level*[tiab])
#4 | Outcomes (Antral follicle count[tiab]) OR (ocyt*[tiab]) OR
(Follicle-stimulating hormone®[tiab]) OR (Ovarian
Reserveltiab])
#5  Exclusion (Review[tiab]) OR (systematic review|tiab]) OR
keywords (narrative review[tiab]) OR (meta-analysis|tiab]) OR
(editorial[tiab]) OR (letter[tiab]) OR (commentary{tiab])
OR (perspective]tiab]) OR (book[tiab])
#6 | Searchstrategy | #1 AND #2 AND #3 AND #4 NOT #5

Filters: Sort by: Most Recent. Date: 31 June 2024. Time restriction: none.
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Author,

Year

Wieczorek | Retrospective
K, 2024

Liu$,2024 = Retrospective
Lius,2023 | Retrospective
PangL, Retrospective
2023

LiH, 2023  Retrospective
Wu$,2022  Retrospective
Gregoire Cross-
AM, 2021 sectional
Kim H, Retrospective
2021

Hood RB,  Prospective
2021

Feng X, Retrospective
2021

Abareshi F, Cross-
2020 sectional
LaMarca  Retrospective
A, 2020

Ye X, 2020 Case-control
Quraishi Retrospective
$M, 2019

Gaskins Prospective
AJ, 2019
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2276
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1,463

7,463

632

Exclusion criteria

Women with three spontaneous
miscarriages, more than three in vitro

fert

zation procedures, chemotherapy
or radiotherapy of the pelvis, premature
ovarian failure, previous surgical
treatment of the ovaries, polycystic
ovary syndrome, cyst in the ovaries with
endometrium, hyperprolactinemia,
hypogonadotropic and hypogonadism

were excluded.

Diagnosis of polycystic ovary syndrome,
chromosomal abnormalities,
hyperprolactinemia, and women
‘younger than 20years or older than
49years or with missing AMH

information.

Participants with polycystic ovary
syndrome, chromosomal abnormality,
hyperprolactinemia, hypothyroidism,
history of ovariectomy, age <20

or> 49 years, and incomplete residency

information.

Incomplete medical information and
exposure data, abnormal chromosomal
Karyotype, PCOS, ovaries surgical
treatment, chemotherapy or
radiotherapy, hyperprolactinemia,
hypothyroidism, or immunologic

diseases under RPL at least 3 times.

‘Women who underwent natural cycle or
mild stimulation regimen, >40 years of
age, used preimplantation genetic
testing, used donor oocyte or sperm,
had missing residential address, and
had a history of ovarian surgery.

Breast cancer, a history of PCOS, or

‘missing information on PCOS

Women previously diagnosed with a
chromosomal abnormality, having a
history of unilateral or bilateral
oophorectomy, and aged <20
or>49years

‘Women with incomplete scans, on

Lupron (a Gonadotropi

releasing

hormone antagonist), with PCOS, or
‘missing air pollution exposure
information

‘Women with COS for IVF treatment in
this menstrual cycle before ovarian
reserve assessment, women who did not
reside in a registered residential address
affiliated to Shanxi, PCOS, if one or
both ovaries were difficult o visualize
by using transvaginal ultrasonography
scanning, hyperprolactinemia,
hypothyroidism or immunologic
diseases, Ovaries surgical treatment,
chemotherapy, or radiotherapy, and
RPL at least 3 times.

‘Women who did not have menses for
3months or more, used infertilty
treatment, or had a history of polycystic
ovarian syndrome, pelvic inflammatory
disease, chemotherapy,or pelvic

radiation.

exclusion of patients with severe
chronic comorbidities reported in the

reason for AMH analysis.

Eligibility criteria for POF cases: under
40years of age at the first time of
diagnosis; amenorrhea for at least
4months; an increased FSH
level > 25 TU/L on two occasions

>4 weeks apart. Having known causes of
POF (such as karyotypic abnormalities,
ovarian surgery, autoimmune diseases,
ete) were excluded.

Eligibility criteria for the controls
included healthy women with regular
menstrual cycles, without hormonal
therapy in the last 6 months, and

without endocrine system diseases.

Incomplete scans, those done while the
woman was on Lupron, those done on
women with polycystic ovaries,
repeated scans, and scans lacking

complete exposure data.

Age
(years)

20-49

20-49

20-50

25-42

<40

3554

366442

18-45

2148

323568

18-53

3316

349546

18-45

Exposure Outcome

PM2.5 AMH
50, AFC

o, AMH

PM25 AMH

PM2.5 AMH
PM10
NO,

o,

1,3-Butadiene AMH
Benzene

Diesel particulate matter
Formaldehyde
Methylene chloride
Tetrachloroethylene
PM2.5

PM10

o,

No,

co

$0,

POR

PM2.5 AMH
PM10

No2

PM10
M25
NO,
co
50,
o,

AMH

PM25 AFC

PM2.5 AFC
PM10

o,

NO,

co

50,

PM1
PM2.5
PM10

AMH

PM25
PMI0
NO;

AMH

BaP AMH

PM2.5
PM10
NO,

AFC

PM25 AFC

Main findings

A negative association between exposure
10 PM2.5 and AMH levels and AFC was
found. Additionally, exposure to SO, in
the fourth quartle of exposure compared

to the first one decreases the AEC.

Significantly increased risk of decreased
ovarian reserve oceurred with decreased
AMH levels associated with
environmental O; exposure in Chinese
women of reproductive age, especially
during the secondary antral follile stage

and 1 year before measuremen

Significant decrease in AMH levels and
increased risk of low AMH associated
with PM2.5 exposure during the
secondary and antral phase and 1 year
before the measurement, even below the
current Chinese air quality standard on
PM2.5 concentrations (75 pg/m’).

Higher exposure to PM1, PM2.5, PM10
and NO, were significantly associated

with a substantial decline in AMH.

Single-exposure models showed negative
associations of AMH with benzene and
formaldehyde.

“There i a positive association between
exposure t0 S0 and the risk of POR,
especially for women aged 30 years and
unexpected POR. Morcover, women with
unexpected POR and poor responders
had a lower level of long-term exposure
10 0,, compared with the matched
women with NOR

‘Women in the highest quartle of NO2
exposure, a trafic-related pollutant, had
higher estimated AMH concentrations.
compared with the lowest quartile.

“The study shows evidence indicating

ambient PM10 concentration wit

1-month period is negatively associated
with ovarian reserve in women with
infertility; also, this negative association
was additionally observed for PM2.5
within 1month and 12months in Seoul

residents.

Ahigher exposure to PM2.5 was

associated with lower AFC.

In linear adjusted models, air pollutant
S0, is associated with lower AFC.
Negative associations were observed
between AFC and quartiles of NO, levels

compared with Q1.

Inverse association between exposure to
PMI, PM2.5, and AMH level. Direct
association between exposure to PM1,
PM2.5, and FSH but not sig;
fully adjusted models.

icant in the

AMH levels were inversely related to
environmental pollutants, such as PM10,
PM2.5, and NO,. After subdividing the
dataset into quartiles for PM10 and
PM2.5, the influence of age on AMH
serum levels was found to be stronger
than that exerted by PM. For NO,
quartiles, higher AMH levels were
observed in the third quartile compared
to the fourth quartile, even afier

adjustment for age, indic

ga more
substantial influence of NO, exposure on
AMH serum levels

Among PAHS, BaP exhibited the
strongest associations with these
reproductive hormones in the logistic
regression model. After adjustment for
age, body mass index, educational levels,
and household income, per one-unit
increase in the log-transformed BaP (the
most carcinogenic PAH congener)
concentration was significantly correlated
with a 2.191-fold increased risk of POE

‘Women with DOR have high levels of
exposure to PM2.5, PMI10, and NO,
compared with those without DOR and

who have low exposure.

Every 2pg/m increase in estimated PM2.5
exposure was associated with a~7.2%
lower AFC adjusting for age, body mass
index, smoking status, and year and
season of the count. The association of
PM2.5 with AFC was stronger among
women with female factor infertility
(~163% per 2pg/m).

AMH, Anti-Millerian hormone; BMI, Body Mass Index; RPL, Recurrent Pregnancy Losses; PCOS, Polycystic Ovary Syndrome; POR, poor ovarian reserve (< 4 oocytes retrieved); COH,
Controlled ovarian hyperstimulation; Gn, Gonadotropins; FSH, Follicle-stimulating hormone; LH, luteinizing hormone; E2, Estradiol; AFC, Antral Follicle Count; DOR, Diminished Ovarian

Reserve.

Covariates

BMI (kg/m?), age (years), smoking

(nofyes), initial infertil

y diagnosis
(male factor; female factor;
unexplained), and the second model
for age, BMI, smoking, infertility
diagnosis, duration of infertility
(1-3years; 3-5years; > S years); alcohol
consumption (none or < 1 drink/week;

1-3 drinks/week; everyday).

BMI, ethnicity, education, current
working status, lfestyle (current
smoking status), reproductive factors
(infertility factors, parity; regular
menstrual cycle, cycle types, and

season of AMH measurement).

Age, BMI education, current smoking
status, employment status, residence,
the duration of infertlity,infertility
factors, parity, and season at AMH
measurement based on previous

publications

Age, BMI city, educational level,
pattern of menstrual cycles, parity,
duration of infertility, season of AMH,
calendar year of AMH measurement,
short-term air pollution, short-term
temperature, and short-term relative

humidity.

Age, BMI, smoking status, infertility
cause, COH protocol, starting dose of
Gn, AMH, FSH, LH, E2, and
residential city.

Age, education, BMI, and race/

ethnicity.

Age, BML, season at the time of

testing, previous smoking history.

Age, BMI smoking status, education,

year,and season

Age, BMIL, parity, and infertility

diagnosis factors

age, body mass index (BMI),
education, regular menstrual cycle,

parity, and smoking (yes/no).

Age

Age, body mass index, educational

level, and household income.

Age, race, BMI, clinic location, and

other infertility factors.

Age, BMI, smoking status, and year

and season.
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Exposure  Number of evidence = Strength of association Strength of

based studies evidence (GRADE)

PMI 2 PMI-AMH association by adjusted multivariable linear mixed effect model. For every | @ low
10pg/m’ increment in PMI, the AMH changed by ~8.8% (95% Cl: from ~12.1 to
~5.3%), significant.

In fully adjusted regression models, each one-IQR increase in PM1 was associated with
—0.89 (95% confidence interval (CI):

om=143 to =0.35, p <0.01) decrease in serum

level of AMH.

PM25 10 PM2.5-AMH association by adjusted multivariable linear mixed effect model. For every @@ moderate
10pig/m’ increment in PM2.5, the AMH changed by ~2.1% (95% CI: from —3.5 to
~0.6%), significant.

Logistic regression models were employed to assess the association between quartiles of
exposure to PM2.5 and the risk of POR. Women in the highest quartile of PM2.5
exposure during 6 months (OR: 1.44, 95% CI: 1.06-1.96) and 12 months (OR: 154, 95%
CI: 1.10-2.14) before oocytes retrieval had a higher risk of POR than those in the lowest
quartile significant

In multivariable models, an interquartile range (IQR) increase in 1- and 12-month
average PM2.5 was associated with 3% (95% CI: from —0.07 to 0.00) and 10% (95% CI:
from ~0.18, to ~0.01) lower AMH ratio, respectively.

In adjusted multivariable models, a 2 ig/m" increase in average PM2.5 exposure was.
associated with a 6.2% (95% CI: from ~11.8 to —0.3) lower AFC.

In fully adjusted models, each one-IQR increase in PM2.5 was associated with a— 111
(95% CI: from —1.67 to —0.55, p <0.01) decrease in serum level of AMH.

In adjusted models, AMH levels were inversely related to PM2.5 (p =~0.062,p =0.021).

‘Women with DOR had high levels of exposure to PM2.5 (p =0.003) compared with those

without DOR and who had low exposure.

Every 2-pg/m increase in estimated PM2.5 exposure was associated with a—7.2% (95%
CI: from —10.4 to ~3.8%) lower antral follicle count.

In the adjusted multivariate model, a significant association between ovarian reserve
parameters and air pollution was observed in the fourth quartile of PM2.5 exposure for
AEC (p =0.044) and AMH (p =0.032) compared with the first quartile when exposure
was treated as a categorical variable.

When PM2.5 exposure levels were equal to the 50th percentile (32.6-42.3 ug/m’) or more,
‘monotonically decreased AMH levels and increased risks of low AMH were seen with
increasing PM2.5 concentrations during W1 and W4 (p <0.05).

PMI0 5 PM10-AMH association by adjusted multivariable linear mixed effect model. For every @ @®moderate
10pg/m’ increment in PM10, the AMH changed by —1.9% (95% CI: from =33 to
~0.5%), significant.

Logistic regression models were employed to assess the association between quartiles of

exposure to PM10 and the risk of POR. Women in the third quartile of PM10 exposure
for 3months (OR: 0.82, CI: 95%: 0.70-0.97) and 6 months (OR: 0.78, 95% CI: 0.66-091)
before oocytes retrieval had a higher risk of POR compared with those in the lowest

quartile, significant

In multivariable models, an IQR increase in 1-month average PM10 was associated with a
.06, 95% CI: from —0.1 10 0.00, Table 2) in the AMH ratio,

decrease (j-coeffcient

In adjusted models, AMH levels were inversely related to PM10 (p

0.088, p =0.001),

significant.
‘Women with DOR had high levels of exposure to PM10 (p =0.01) compared with those:
without DOR and who had low exposure.
Benzene 1 Benzene-AMH association by adjusted linear models. A negative association of AMH @ verylow
with benzene (percentage reduction in AMH per IQR increase=5.5, 95% CI: 10-9.8),
significant.
Formaldehyde 1 Formaldehyde-AMH association by adjusted linear models. A negative association of @ verylow
AMH with formaldehyde (percentage reduction in AMH per IQR increase=6.1,95% CI:
1.6-10), significant.

o, 3 O,~AMH association by adjusted multivariable linear mixed effect model. For every ®low
10yig/m’ increment in O, the AMH changed by —4.5 (95% CI: from —7.1 to ~1.9),
significant

‘Women in the third quartile of O, exposure for 3 months (OR: 1.19, 95% CI: 1.00-1.42)
and 12months (OR: 1.28, 95% CI: 1.08-53) before oocytes retrieval had a higher risk of
POR than those in the lowest quartile, significant.

In linear adjusted models, each 10ug/m’ increase in ozone was associated with 2.34%
(068, 3.97%), 2.08% (0.10, 4.01%), 4.20% (167, 6.67%), and 8.91% (5.79, 11.93%)
decreased AMH levels during W1-W4.

$0, 3 Logistic regression models were employed to assess the association between quartiles of | @ low

exposure to SO, and the risk of POR. Women in the third quartile of SO, exposure for
6months (OR: 2.10, 95% CI: 1.67-2.64) and 12 months (OR: 2.53, 95% CI: 2.01-3.19)
before oocytes retrieval had  higher risk of PORthan those in the lowest quartile,

significant

Inlinear adjusted models, every 10 g/m’ increase in SO, concentration level during the
=001 change in AFC

entire development stage of antral follicle was associated
(95% CI: from —0.016 to —0.002), significant.

In adjusted multivariate model, SO2 concentrations significantly decrease AFC
(p=0038).

o, 5 NO.-AMH association by adjusted multivariable linear mixed effect model. For every @ @®moderate
10pg/m’ increment in NO,, the AMH changed by —45 (95% CI: from —7.1 to ~1.9),
significant.

Multivariable-adjusted linear regression to estimate the percent change in AMH in
relation to ambient residential NO; (quartile exposure). Women in the highest quartile of
NO,; exposure had higher estimated AMH concentrations (Q4 vs. Q1, 42.9%; 95% CI:

from 3.4 to 111.4) compared with the lowest quartile, not significant.

In linear adjusted models, negative associations were observed between AFC and
quartiles of NO, levels: Q2 (~0.138 change, 95% ClI: from ~0.198 to —0.078), Q3 (~0.058
change, 95% CI: from ~0.170 to 0) and Q4 (~0.068 change, 95% ClI: from —0.127 to
~0.009) compared with Q1, significant.

In adjusted models, AMH levels were inversely related to NO; (o =~0.111, p <0.001),

significant.
‘Women with DOR had high levels of exposure to NO, (p <0.001) compared with those
without DOR and who had low exposure.

BaP 1 In adjusted logistic regression models, per one-unit increase in the log-transformed BaP | @ very low
concentration was significantly correlated with a 2.191-fold increased risk of PO (OR:
2.191,95% CI:

9,p<0.05).





OPS/images/fpubh-12-1425876/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-12-1425876/fpubh-12-1425876-g001.jpg
Records identified from
databases:
(n=231)

Records removed before screening:
Duplicate records removed (n =85)
Records marked as ineligible by
automation tools (n =2)

Records removed for other reasons (n
=)

Records screened

Records excluded

(n =136) (n=99)
Reports sought for retrieval Reports not retrieved
(n=3) (n=3)

Reports assessed for eligibilty
(n=37)

Reports excluded: n =22

Studies included in review
(n=15)






OPS/images/fpubh-12-1425876/fpubh-12-1425876-g002.jpg
@ Unclear [ Low [l High

Confounding: [

Loss to follow up! T

Blindi

foutcom

Outcome measures] |

Multiple exposure] [

Exposure measures| |

Different levels of exposure1 [ N

Sufficient time fram

Exposure prior to outcome{

I
I
Samplesize] |
[

Inclusion criteria{ |
Partcipaton rae| ]
Population| |
Study question{ |
G G0 % % 4 %o o F 8 %

Percentage (%)





OPS/images/fpubh-12-1425876/fpubh-12-1425876-g003.jpg
Wieczorek K, 2024
Liu S, 2024

Pang L, 2023

Liu S, 2023

Li H.2023

Wu'S, 2022

Kim H, 2021

Hood RB; 2021
Gregoire AM, 2021
Feng X, 2021

Ye X, 2020

La Marca A, 2020
Abareshi F, 2020
Quraishi SM; 2019
Gaskins Al, 2019

00

000
O>>>OPBPOBPPBBBB B
2223333333333 33

©00
o>>>O>BPOBPBPBBBBB

®00

% {0©0000000000000

&£ & K
& & F O
& & S
e & & 3
& 3 & & &
& RS
& s ©
S F






OPS/images/fped-12-1423556/fped-12-1423556-t003.jpg
Trimesters of ETS exposure N Cases (n,%) COR (95% ClI) AOR (95% CI)*

1st 2nd 3rd

NO NO NO 54,698 5048 (9.12) 1.00 100

YES NO NO 183 25 (11.01) 134 (0.88-2.04) 1.28 (0.82-2.01)
NO YES NO 33 5(1531) 149 (0.58-3.82) 0.9 (0.30-3.26)
NO NO YES 80 14 (9.23) 172 (0.98-3.04) 144 (0.76-2.74)
YES YES NO 119 19 (9.03) 157 (0.97-255) 147 (0.88-2.48)
YES NO YES 93 12 (12.77) 127 (0.70-232) 132 (0.72-2.43)
NO YES YES 121 12 (12.84) 098 (0.54-1.77) 0.90 (0.48-1.68)
YES YES YES 3012 388 (11.44) 127 (114141 118 (104-134)"

“Adjusted for child's sex, child's age, parents’ age at the childbirth, maternal pre-pregnancy BMI, parents’ education level, household income, ETS exposure during 0-3 years of age, prenata
exposure to cooking oil fumes, mosquito coil smoke and incense burning smoke, nutritional status and physical activity frequency in models.

p<0.05.

o < 0001,
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Nutrients Total (N) Cases (n,%) COR (95% Cl) AOR (95% CI)*

Yes 24,633 [ 2,064 (8.38) [ 1.00 [ 1.00

No 34,181 | 3459 (10.12) | 123 (116-1.307 [ 112 (105-1.200
Folic acid

Yes 54,728 [ 4996 (9.13) | 100 [ 100

No 4,086 [ 527 (1290) | 147 (1331617 | 123 (110-1.37)
Iron

Yes 23,992 [ 1,944 (8.10) [ 1.00 1.00

No 34,822 [ 3,579 (10.28) | 130 (120-137y™ [ L1 (104-119)

“Adjusted for child's sex, child's age, parents’ age at the childbirth, maternal pre-pregnancy BMI, parents’ education level, household income, ETS exposure during 03 years of age, prenatal
exposure to cooking oil fumes, mosquito coil smoke and incense burning smoke, nutritional status and physical activity frequency and other fwo nutrients in models.
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Prenatal ETS | Nutrients | Total (N) | Cases (n,%) | AOR (95% CI)* | IOR (95% CI)* | RERI (95% CI)* | AP (95% CI)*

exposure supplement
ETS Multivitamin

NO YES 23,089 1,907 (8.26) 1.00

NO No 31,609 3,141 (994) 117 (1.10-1.25)"

YES YES 1,544 157 (10.17) 121 (1.00-1.45)

YES NO 2572 318 (12.36) 140 (121-1.62)" 104 (0.87-1.24) 0.08 (0.04-0.12) 0.07 (0.04-0.10)
ETS Folic acid

NO YES 50976 4575 (8.97) 1.00

NO NO 3722 473 (12.71) 129 (1.16-145)"

YES YES 3752 421 (11.22) 119 (1.05-1.35)"

YES NO 364 54 (14.84) 155 (1.12-2.14)" 101 (0.76-1.35) 0.06 (0.02-0.10) 0.06 (0.02-0.09)
ETS Tron

NO YES 22475 1,799 (8.00) 1.00

NO NO 32223 3,249 (10.08) 115 (1.08-123)"

YES YES 1517 145 (9.56) 119 (0.99-1.44)

YES NO 2599 330 (12.70) 138 (1.19-1.59)" 101 (0.84-1.20) 007 (0.03-0.11) 0,07 (0.03-0.10)

“Adjusted for child's sex, child's age, parents’ age at the childbirth, maternal pre-pregnancy BMI, parents’ education level, household income, ETS exposure during 0-3 years of age, prenatal
exposure to cooking oil fumes, mosquito coil smoke and incense burning smoke, nutritional status and physical activity frequency in models.

“p<0.01.

<0001,
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Themes Subthemes
Different cognitions based on Acknowledged effects and benefits
different perspectives

Not profitable economically
Ambivalent emotions Gaining understanding, gratitude and trust
regarding KMC from parents

implementation
Not used to working under parental presence

Concerning nursing safety issues

Barriers to KMC Lack of unified norms and standards
implementation

Lack of systematic training and
communication platform

Insufficient human resources

Inadequate parental compliance

Suggestions for KMC Improving equipment and environment
implementation

Strengthening collaboration between nurses
and doctors

Support from hospital managers

KMC, kangaroo mother care.
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Gender Age Working Working Education level Professional Position

(years) experience experience title
(years) in NICU
(years)
H1 Female 46 28 12 Bachelor Senior title Head nurse
H2 Female 35 12 12 Master Medium-grade title Staff nurse
H3 Female 40 19 19 Bachelor Medium-grade title Nurse team leader
H4 Female 43 25 24 Bachelor Medium-grade title Staff nurse
H5 Male 35 12 12 Bachelor Medium-grade title Medical team leader
H6 Female 46 27 10 Bachelor Senior title Head nurse
H7 Female 40 17 15 Master Medium-grade title Staff nurse
H8 Female 38 12 11 Master Medium-grade title Staff doctor
HY Female 35 13 12 Bachelor Medium-grade title Staff nurse
H10 Female 44 26 21 Bachelor Medium-grade title Nurse team leader
H11 Female 52 33 15 Bachelor Senior title Head nurse
HI12 Female 47 26 12 Bachelor Senior title Staff doctor
H13 Male 40 1 11 PhD Senior title Medical team leader
H14 Female 41 21 21 Bachelor Medium-grade title Nurse team leader
H15 Female 40 19 12 Bachelor Medium-grade title Head nurse
H16 Female 33 13 9 Bachelor Medium-grade title Staff nurse
H17 Female 45 20 18 Master Medium-grade title Nurse team leader

NICU, neonatal intensive care unit; PhD, doctor of philosophy.
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Demographic characteristics

Number of subjects (N,%)

58,814

Obesity

5523 (9.39)

53,291 (90.61)

Child’s age [(Mean = SD) (years)]

436+0.92

4.45+0.89

435092

Child’s sex, N (%)

Male

30,852

3,406 (61.67)

27,446 (51.50)

Female

27,962

2,117 (38.33)

25,845 (48.50)

Preterm birth, N (%)

No

53,680

4,926 (89.19)

48,754 (91.49)

Yes

5134

597 (10.81)

4,537 (8.51)

‘Small for gestational age (N.%)

No

52,834

5085 (92.07)

47,749 (89.60)

Yes

5,980

438 (7.93)

5,542 (10.40)

Maternal age [((Mean = SD) (years)]

2858+ 439

2850 = 4.51

28.59 438

Paternal age [((Mean £ SD) (years)]

3070 %501

3075+5.13

30.70 £ 5.00

Maternal marital state (N,%) 2578 <0001
Married 56,995 5290 (95.78) 51,705 (97.02)
Others’ 1819 233 (422) 15586 (2.98)
Paternal marital state, N (%) 2266 <0001
Married 5699 5,294 (95.85) 51,702 (97.02)
Others’ 1,818 229 (4.15) 1,589 (2.98)
Maternal education level, N (%) 3855 <0.001
Junior high school or lower 8,634 938 (16.98) 7,696 (14.44)
High school 11,810 1,178 (21.33) 10,632 (19.95)
College or higher 38,370 3,407 (61.69) 34,963 (65.61)
Paternal education level, N (%) 4165 <0001
Junior high school or lower 7,828 868 (15.71) 6,960 (13.06)
High school 11,973 1,186 (21.47) 10787 (20.24)
College or higher 39,013 3469 (62.82) 35,544 (66.70)
Household income (CNY/month), N (%) 3902 <0001
0-9999 8,893 978 (17.71) 7,915 (14.85)
10,000-19,999 20,402 1936 (35.06) 18,469 (34.60)
20,000-29,999 12,777 1,139 (20.62) 11,638 (21.84)
30,000-39,999 6,942 590 (10.68) 6,352 (11.92)
240,000 9,797 880 (15.93) 8,917 (16.79)
Maternal prepregnancy BMI [((Mean = SD) (kg/m”)] 2068286 2131310 2062282 ~1582 <0001
Single child or not, N (%) 10664 <0001
No 18,533 1401 (25.37) 17,132 (32.15)
Yes 40,281 4122 (74.63) 36,159 (67.85)
tobacco smoke exposure during 0-1 years of age, N (%) 391 0048
No 43,515 4026 (72.90) 39,489 (74.10)
Yes 15,299 1,497 (27.10) 13,802 (25.90)
Environmental tobacco smoke exposure during 1-3 years of age, N (%) 201 0156
No 44,680 4,152 (75.18) 40,528 (76.05)
Yes 14,134 1371 (24.82) 12,763 (23.95)
Prenatal cooking oil fumes exposure, N (%) 1524 <0001
No 12358 1,273 (23.05) 11,085 (20.80)
Yes 46,456 4,250 (76.95) 42,206 (79.20)
Cooking fuel type, N (%) 2004 <0001
No 12,358 1273 (23.05) 11,085 (20.80)
Gas and natural gas 40,978 3,765 (68.17) 37,213 (69.83)
Electricity 4,658 399 (7.22) 4,259 (7.99)
Coal 471 45 (081) 426 (0.80)
Others 349 41 (0.74) 308 (0.58)
Prenatal mosquito coil smoke exposure, N (%) 2522 <0001
No 41,146 3,701 (67.01) 37,445 (70.27)
Yes 17,668 1822 (32.99) 15,846 (29.73)
Prenatal incense burning smoke exposure, N (%) 1355 <0.001
No 53,267 4,926 (89.19) 48,341 (90.71)
Yes 5,547 597 (10.81) 4950 (9.29)
Nutritional status of 0-1 year old, N (%) 3442 <0.001
Poor 812 72 (131) 740 (1.39)
General 14,868 1218 (22.05) 13,650 (25.61)
well 43,134 4,233 (76.64) 38,901 (73.00)
Nutritional status of 1-3 year old, N (%) 13318 <0.001
Poor 943 65 (1.18) 878 (1.65)
General 18,935 1416 (25.64) 17519 (32.87)
Well 38,936 4042 (73.18) 34,894 (65.48)
Physical activity frequency of 0-1 year old (days/week), N (%) 5848 <0001
[ 3n 53 (0.96) 258 (0.48)
1 2,876 340 (616) 2,536 (4.76)
23 11,389 1,151 (2084) 10238 (19.21)
46 15,704 1455 (26.34) 14,249 (26.74)
7 28,53 2,524 (45.70) 26010 (48.81)
Physical activity frequency of 1-3 year old (days/week), N (%) 10291 <0001
0 259 55 (1.00) 204 (038)
1 3,532 432 (7.82) 3,100 (5.82)
23 14219 1443 (2613) 12,776 (23.97)
46 15474 1387 (25.11) 14,087 (26.44)
7 25,330 2,206 (39.94) 23,124 (43.39)

oo onseriiod diooucsd: samaried: e sons ks





OPS/images/fped-12-1423556/fped-12-1423556-t002.jpg
Total (N) Cases (n,%) COR (95% ClI) AOR (95% CI)*

Prenatal ETS exposure
No [ 54,698 [ 5,048 (923) | 100 [ 100

Yes [ 4,116 | 475 (1154) [ 128 (116-1.42)" [ 122 (111-1.34y*
The score of prenatal ETS exposure in number per day

Never 54,698 5,048 (9.23) 100 100

Low 3,084 342 (11.09) 1.23 (1.09-1.38)* 1.15 (1.01-1.32)*
High 1,032 133 (12.89) 1.46 (1.21-1.75)"* 1.33 (1.08-1.63)**
prvalue <0.001 <0001

The score of prenatal ETS exposure in time per day

Never 54,698 5,048 (9.23) 100 100

Low 3,505 393 (11.21) 397 116 (1.03-132)*
High 611 82 (13.42) 1.52 (1.21-1.93)** 1.40 (1.08-1.81)*
p-value <0.001 <0.001

‘Adjusted for child's sex, child's age, parents’ age at the childbirth, maternal pre-pregnancy BMI, parents’ education level, household income, ETS exposure during 0-3 years of age, prenatal
exposure to cooking oil fumes, mosquito coil smoke and incense burning smoke, nutritional status and physical activity frequency in models.

p <005,

“p<001.

< 0001,





OPS/images/fped-12-1423556/fped-12-1423556-g001.jpg





OPS/images/fped-12-1423556/fped-12-1423556-g002.jpg
Mother-child dyads enrolled
(N=67,324)

Post-term or giant
infants
(N=7771)

1 Excluded

Missing information
of exposure to ETS
(N=3)

Final analytic sample
(N=58,814)

Obesity

Missing child weight
or height
(N=736)

(N=5523)

Non-obesity
(N=53,291)






OPS/images/fpubh-12-1439280/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e001.jpg
_[Lif the ith women in the jth EA received carly PNC
70.f the ith women in the jth EA have not received early PNC





OPS/images/back-cover.jpg
Frontiers in
Public Health

Explores and addresses today’s fast-moving
healthcare challenges

One of the most cited journals in its field, which
promotes discussion around inter-sectoral public
health challenges spanning health promotion to
climate change, transportation, environmental
change and even species diversity.

Discover the latest
Research Topics

Public Health

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausanne, Switzerland.
fontersinorg

Contactus

+41(0)215101700
frontersn ro/about/contact






OPS/images/fpubh-12-1439280/fpubh-12-1439280-e009.jpg





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e010.jpg
0, =logir™ (By + Bis + Boxiz +...+ g + Yo + %1 +72%2 4.+ ).





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e011.jpg
Po + Prxin + Paxiz + ...+ Pr X





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e005.jpg





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e006.jpg
Xi





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e007.jpg
Yi





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e008.jpg





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e002.jpg
ith





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e003.jpg
Jjth





OPS/images/fpubh-12-1439280/fpubh-12-1439280-e004.jpg
£(6)=67(1-6,)",





OPS/images/fpubh-12-1432033/fpubh-12-1432033-g001.jpg
Pregnant women with GDM
who had regular prenatal
examination in the study
hospital (n=4837)

A total of 2869

pregnant women with | ———>

GDM who delivered
were enrolled

Eliminate:
Multiple births (n=146)

Stillbirth (n=14)

Pregestational diabetes mellitus (n=207)
Cases with missing data (n=1601)

LBW (n=193)

1:1 selected control
group(n=193)
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Strongly
agree

Strongly

Items, n(%) Mean + SD disagree

Agree Neutral Disagree

I think there is a need for hospitals to have specialists in 4264071 486(38.24) 664(52.24) 105(8.26) 2(0.16) 14(1.10)

mental health

1 think maternal mental health should be assessed routinely 4231071 455(35.80) 686(53.97) 108(8.50) 10(0.79) 12(0.94)
1 the hospital offered training in mental health, Id be happyto | 422073 4610627)  663(52.16) 128(10.07) 5(039) 14(1.10)
attend

Antenatal care providers should be equipped with skills to 1222072 4453501 687(54.05) 1219.52) 4031) 14(1.10)

recognize maternal mental health

Health-care workers involved in antenatal care should 422£0.70 441(34.70) 698(54.92) 117(9.21) 2(0.16) 13(1.02)
be trained in the identification and management of maternal

psychological problems

Antenatal care providers should be equipped with skills to 413077 06(3194)  669(52.64) 16202.75) 19(1.49) 15(1.18)

treat maternal mental problems

Health-care workers should have access to information on 4174073 413(3249) 691(54.37) 144(11.33) 10(0.79) 13(1.02)

dealing with perinatal maternal psychosocial problems
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*Adjusted OR

Cut-off value: >6/<6 (95%C1)

Mental health related education or work experience

No Ref

Yes 1.43(1.08 ~ 1.88) 0.01
Mode of employment

Labor dispatch Ref

Contractual 1.14(0.49~2.61) 0.76

Official establishment 142(057~323) 045

Categories of personnel

Nurse Ref

Midwife 1.78(1.33~237) <0.001
Tittle

Nurse Ref

Nurse practitioner 077(049~1.23) 0.8

Nurse-in-charge 0.91(0.54~1.54) 073

Deputy director or chief nurse 041
Nature of hospital

General hospitals Ref

Specialist maternity hospitals 155(120~202) <0.001

*Adjusted for years of nursing experience, years of obstetrics and gynecology nursing
experience.
Bold values indicate p<0.05, representing statistically significant results.
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*Adjusted OR

Cut-off value: >29/<29 (95%Cl)

Mental health related education or work experience

No Ref

Yes 1.59(1.09~231) 0014
Categories of personnel

Nurse Ref

Midwife 1.28(0.88~1.84) 0.19
Tittle

Nurse Ref

Nurse practitioner 103(059~181) 091

Nurse-in-charge 117(0.62~220) 0.64

Deputy director or chief nurse 1.56(0.76~2.14) 0.08

Nature of hospital

General hospitals Ref

Specialist maternity hospitals 142(112~212) <001

*Adjusted for years of nursing experience, years of obstetrics and gynecology nursing
experience.
Bold values indicate p<0.05, representing statistically significant results.
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Knowledge Attitude Support needs

arlables Scores vF Scores oF Scores vF
(Mean +SD) (Mean + SD) (Mean + SD)
Age (years)
18-29 364(28.64) 5585184 200 0133 147222898 0685 0504 33012560 3426 0053
30-39 664(52.24) 5735188 4788904 33432544
>40 243(19.12) 5894186 14775783 33372434
Educational background
College 192(11.17) 576188 058 063 4707958 046 071 33332548 053 066
Undergraduate ~ 1,117(87.88) 5715187 47742870 33464537
Master 12(094) 5504145 18334926 33674373
Years of nursing experience
15 220668) | 5004007000 | 1041 | 0.02 1687930 089 045 32862578 315 00
6-10 34G415) 6.00(4.007.00) 47642915 33.13£5.68
11-20 449(3533) | 6.00(4.00,7.00) 18072858 3371503
>20 176(1385) | 6.00(5.007.00) 147684777 34282478

Years of obstetrics and gynecology nursing experience

1-5 318(25.02) 5.00(4.00,7.00) 1192 <001 47754934 050° 069 32714569 450° <001
6-10 436(34.30) 6.00(4.00,7.00) 47.3448.88 33284565
11-20 386(30.37) 6.00(4.00,7.00) 48.05£9.01 33.96+4.79
>20 131(1031) 6.00(5.00,7.00) 47.4046.19 34324498

Mental health related education or work experience

No 971(76.40) 5.62+1.88 =313 <0.01 47.81£8.96 1.04 030 33.19£5.46 =313 <0.01
Yes 300(23.60) 6.01£1.80 47.21£824 3430+£4.97
Mode of employment
Labor dispatch 24(1.89) 579+1.25 359 0.03 47.25+5.38 0.05 0.96 32254695 1.40 0.25
Contractual 1,036(81.51) 5.65+1.90 47.70£9.09 33394543
Official 211(16.60) 602172 1475747.60 33902483
establishment
Categories of personnel
Nurse 959(75.06) 5.60+1.87 8.68 <0.001 47.78+9.18 2.06 0.13 33294551 6.69 <0.01
Midwife 312(24.55) 6.08+1.77 47.46+7.38 34.04£4.63
Tittle
Nurse 122(9.60) 5.67+1.66 4.04 <0.01 47.61£9.52 029 0.84 32.60+5.76 4.19 <0.01
Nurse practitioner  489(38.47) 5515198 47.4748.68 3114541
Nurse-in-charge  599(47.13) 5815181 147892898 3732531
Deputy director 61(4.80) 615+164 47.16£6.19 35115415
or chief nurse
Nature of hospital
General hospitals 900(70.81) 5.64+1.86 233 0.02 47.59+8.71 047 0.64 33.7845.43 =346 <0.001
Specialist 371(29.1) 5.90+1.87 47.85£9.03 32.66+5.12
‘maternity
hospitals
H-value.
Fovalue.

Bold values indicate p<0.05, representing statistically significant results
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Items Accuracy

+ Related risk factors

Past personal history of mental illness is a risk for mental llness 9331%
during childbearing(true)

A history of abuse and trauma can increase the risk of mental 9190%
illness in women(true)

‘Women with mental llness may have attachment problems with 83.24%
their baby(true)

Past family history of mental illness is not a risk for mental 57.12%
illness during childbearing(false)

Hormones released during pregnancy protect against mental 5413%
illness(false)
Younger mothers are at greater risk of postnatal depression(false) | 4131%

+ Edinburgh Postnatal Depression Scale

“The EPDS is a useful screening tool for depression and 49.05%
anxiety(true)

“The cut off score for EPDS suggesting further assessment is B27%
9(true)

+ Signs, symptoms and clnical management of mental llness

‘Women should not take psychiatric medication during 37.37%
pregnancy (false)
‘Women must not breastfeed if taking medication for mental 17.62%

illness (false)

Postnatal depression will go away on its own but occasionally 9.76%

s treatment (false)

reqy

‘Women with postnatal depression often feel sad and cry (false) 3.38%
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Items, n(%) Mean+SD  Strongly Neutral Disagree Strongly

agree disagree

Professional competence and comfort

My workload limits my ability to focus on depression or anxiety in pregnant women 272£1.09 64(5.04) 254(19.98) 391(30.76) 384(30.21) 178(14.00)
1find psychological issues too complex and time-consuming to deal with 270+ 113 60(4.72) 301(23.68) 297(23.37) 422(33.20) 191(15.03)
Pregnant women find it an invasion of privacy for medical staff to routinely ask them about 2604108 50(3.93) 239(18.80) 322(25.33) 468(36.82) 19205.11)
their psychological condition

Twork so tight a schedule that I cannot routinely assess the mental health of pregnant women 250+1.06 47(3.70) 209(16.44) 278(21.87) 530(41.70) 207(16.29)
“The hospital procedures (systems) I worked in prevented the medical staff from knowing 240+1.04 46(3.62) 158(12.43) 287(22.58) 547(43.34) 233(18.33)

enough about the psychological condition of pregnant women and giving adequate
psychological care
1do not think I can tell the difference between a normal woman and a pregnant woman with 2234096 2052) 12009.44) 213(16.76) 651(51.22) 255(20.06)

psychological problems

Systemic issues

Pregnant women with symptoms of depression or anxiety should seek help from a 4.10£091 446(35.09) 619(48.70) 135(10.62) 32(2.52) 39(3.07)
psychologist or psychiatric specialist

“The midwife/nurse/obstetrician should play the first role in dealing with anxiety and 3735098 232(18.25) 657(51.69) 237(18.65) 92(7.24) 53(4.17)
depression disorders in pregnant women

Tknow very well when a pregnant woman has a psychological problem that needs to 3584097 212(16.68) 517(40.68) 372(29.27) 1371078) 33(2.60)
be referred to a medical professional

1 think I'd be in a good p n to counsel depressed pregnant women 3341095 125(9.83) 441(34.70) 484(38.08) 177(13.93) 44(3.46)
Ifind it easier to deal with physical problems than mental ones 3284106 103(8.10) 541(42.56) 314(24.70) 228(17.94) 85(6.69)
T'm comfortable with interventions for perinatal depression or anxiety 2914095 71(5.59) 252(19.38) 498(39.18) 395(31.08) 55(4.33)
“The priorities of the medical establishment now encourage me to focus on the problems that 288%1.15 89(7.00) 355(27.93) 298(23.45) 378(29.74) 151(11.88)

pregnant women present rather than identify the underlying problems
1 feel uncomfortable asking pregnant women about mental disorders 2584109 70(5.51) 206(16.21) 302(23.76) 505(39.73) 188(14.79)

I get frustrated when pregnant women with mental health problems consult me 249£1.09 62(4.88) 188(14.79) 282(22.19) 523(41.15) 216(16.99)
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LBW (n =193 Normal weig Az
Age
18~35 140(725) 159(82.4) 5357 0.021
236 53(27.5) 3417.6)
Degree of education
Junior high school and below 3518.1) 10(52) <0.001
High school 6131.6) 79(409) 16.447
University and above 97(50.3) 104(529)
History of fetal distress
No 191(99.0) 184(95.3) 4585 0032
Yes 201.0) 9(4.7)
Hypertensive disorders of pregnancy
No 152(78.8) 18193.8) 18.393 <0.001
Hypertension in Pregnancy 41012 12(62)
Threatened preterm labor
No 115(59.6) 182(94.3) 65.553 <0.001
Yes 78(40.4) 167
Pregnancy weight gain
Underweight gain 127 (65.80) s8(s60) e <0.001
Normal weight gain 16(8.29) 22011.40)
Hyper weight gain 50(25.91) 83(43.01)

Average weekly abdominal circumference growth rate 0.69(0.52-091) 0.75(0.63-0.93) -2412 0016
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Determ B SE Wals 2 P OR 95%Cl

236 years old 0.585 0.305 3677 0055 1795 0.987 3263
Junior high school and below* 1487 0438 11525 0.001 4424 1875 10439
High school* 0174 0.269 0416 0519 0841 0.496 1425
A history of fetal distress 2084 1035 4055 0044 0124 0.016 0.946
Gestational hypertension® 2058 0423 23.661 <0.001 7.829 3417 17.940
Threatened preterm labor 2894 0392 54428 <0.001 18073 8377 38992
Triglycerides in early pregnancy 0430 0.141 9.263 0002 0.650 0.493 0,858
Insufficient weight gain during pregnancy’ 0709 0275 6625 0010 2031 1184 3484

“University education or above as reference; "No hypertensive diseases during pregnancy as reference; ‘appropriate weight gain during pregnancy as reference.
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