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Occupational exposure to organic particles and
combustion products during pregnancy and birth
outcome in a nationwide cohort study in Sweden

Filip Norlén,” ' Per Gustavsson,” ' Pernilla Wiebert," Lars Rylander,?
Magnus Westgren,? Nils Plato," Maria Albin," Jenny Selander’

ABSTRACT

Objective To study if children of women exposed

to organic particles and combustion products at work
during pregnancy, have an increased risk of low birth
weight, preterm birth or small for gestational age.
Methods A nationwide cohort of all occupationally
active mothers and their children from single

births during 1994 to the end of 2012 (1 182 138
observations) was formed. Information on birth outcome
was obtained from the medical birth register. Information
on absence from work, education, occupation, age,
nationality and smoking habits was obtained from
national registers. A job exposure matrix (FINJEM) was
used to assess the exposure.

Results Pregnant women with low absence from

work and high (>50th percentile) exposure to organic
particles had an increased risk of giving birth to children
with low birth weight (OR=1.19; 95% Cl: 1.07 to 1.32),
small for gestational age (OR=1.22; 95% Cl: 1.07 to
1.38) or preterm birth (OR=1.17; 95% Cl: 1.08 to 1.27).
Subgroup analyses showed an increased risk of small for
gestational age in association with exposure to oil mist.
Exposure to oil mist and cooking fumes was associated
with low birth weight. Paper and other organic dust was
associated with preterm birth. Exposure to combustion
products showed an increased risk of small for
gestational age (OR=1.40; 95%Cl: 1.15 to 1.71).
Conclusions The results indicate that occupational
exposure to organic particles or combustion products
during pregnancy is associated with restriction of fetal
growth and preterm birth. More studies are needed to
confirm a casual association.

INTRODUCTION

Many Swedish women are exposed to particles
from various sources in the work environment.
About 16% of female employees reported exposure
to inorganic dust, organic dust or chemicals for at
least one-quarter of the working day in a national
survey.! The employment rate among Swedish
women is high, and most women continue to work
during pregnancy, giving a high number of parti-
cle-exposed pregnancies.

Ambient air pollution in residential settings
has been associated with adverse effects on birth
weight.> Tobacco smoke is strongly associated with
adverse birth outcome.® Additionally, polycyclic
aromatic hydrocarbon (PAH) has been detected in

Key messages

What is already known about this subject?

» Ambient air pollution in residential settings has
been associated with adverse birth effects.

» Research on organic particle exposures in
the occupational setting and adverse birth
outcomes is scarce, even though the exposures
are rather common.

What are the new findings?

» This study showed that exposure to organic
particles (such as oil mist, cooking fumes
paper dust and other organic particles) and
combustion products (such as polycyclic
aromatic hydrocarbons) was associated with an
increased risk of adverse birth outcomes.

How might this impact on policy or clinical

practice in the foreseeable future?

» This study will improve the knowledge
and contribute to future preventative work
regarding pregnant women in exposed
occupations.

the placenta and in breast milk and has been linked
to complications in pregnancy.*

Thus, there are indications for a negative effect
on birth outcome from exposure to ambient air
pollution, tobacco smoke and combustion prod-
ucts, but very few studies have explored the rela-
tionship between occupational exposure to these
substances.” © Two American case-control studies
on occupational exposures to particles and small
for gestational age showed mixed results.” ® One
French cohort study on exposure to occupation-
ally generated combustion nanoparticles showed an
increased risk of small for gestational age.® ® But,
these previous studies are small, of retrospective
design and/or have several methodological prob-
lems and rough exposure assessments, therefore
more studies are needed.

Potentially, exposure to particles may generate
oxidative stress that can lead to systemic inflamma-
tion and cause vascular dysfunction in the placenta,
causing adverse birth outcomes such as low birth
weight (LBW), small for gestational age and preterm
birth.'® Adverse birth outcomes are known predic-
tors for negative health later in life and associated
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with respiratory diseases,'! cognitive deficiencies'? and cardio-
vascular diseases."

We have earlier investigated occupational exposure to inor-
ganic particles and pregnancy outcome.'* This study is focused
on the effects of exposure to organic particles of various origin,
generated mechanically or during combustion. This study aims to
investigate whether maternal occupational exposure to organic
particles (dust from wood, animals, paper, textile, flour, oil mist,
cooking fumes and other dust of organic origin) or combustion
(PAH, diesel) products is associated with LBW, preterm birth or
small for gestational age.

METHODS

Data sources

The study population consists of mother-child pairs of working
mothers with singleton births. The cohort was based on the
Swedish medical birth register from the National Board of
Health and Welfare and merged with the register of sick leave
and parental leave (MIDAS) from Swedish Social Insurance
Agency and the Longitudinal integration database for health
insurance and labour market studies (LISA) from Statistics
Sweden. The medical birth register provided data on occupation,
potential confounders and outcome variables that was collected
both at the registration interview at the prenatal care facilities in
the first trimester and throughout the pregnancy for all mothers
in Sweden and their children. About 99% of all births in Sweden
are included in the medical birth register."

Swedish Social Insurance Agency register of sick leave and
parental leave covers long-term sick leave (>14 days), parental
leave and special sick leave related to the pregnancy from day 1.
The information on absence was used to increase the validity of
the exposures by assessing the number of days at work during
pregnancy.

From the longitudinal integration database for health insur-
ance and labour market studies at Statistics Sweden (SCB), infor-
mation about the highest level of the mother’s education at each
pregnancy was collected and used as an indicator of socioeco-
nomic status.

Exposure

Particle exposure was assessed by a job-exposure matrix (JEM)
adapted by the research group from FINJEM to Swedish condi-
tions.'® The JEM in this study contained exposure estimations
of 10 different types of particles over two time periods (based
on measurements at occupational sites for each occupation) for
about 100 occupational groups. The occupations in the JEM
were coded according to the Swedish version of ISCO-58 and
then converted to the Swedish version of ISCO-88. The moth-
er’s occupations in free text was collected from the medical birth
register and then classified according to the Swedish version of
ISCO-88, also described in previously published paper.'”

The occupational exposure to organic particles and combus-
tion products was divided into subgroups. The organic particles
consisted of eight subgroups: wood dust, textile dust, flour dust,
pulp or paper dust, dust from living animals, cooking fumes, oil
mist and other organic particles (dust from soil, leather, plastic
and soot). The combustion products were estimated by using
PAH (particulate or volatile compounds) exposure and diesel
engine exhaust (expressed as nitrogen dioxide per cubic metre
(NOz/m3)) as indicator variables. Common occupations with
PAH exposure were machine operators, welders, machine and
engine mechanics, construction machinery operators and smiths
and occupations with diesel engine exhaust exposure included

policemen, taxi drivers, truck drivers, bus drivers and automo-
tive mechanics.

Exposure to organic particles overall and subgroups was
dichotomised into exposed and unexposed. Due to a larger
number of subjects with higher exposure, the overall group was
further subdivided into no exposure, low exposure and high
exposure using the median (50th percentile, 0.08 mg/m®) among
the exposed as the cut-off between low and high.

The mother’s presence at the work place during pregnancy
was also stratified into three categories: working full-time with
low absence from work including mothers that reported full-time
work and had <50 days (median) of absence from work during
pregnancy, working full-time or part-time with moderate absence
from work including mothers reporting part-time work or with
50 (median) or more days but fewer than 112 (75th percentile)
days of absence during pregnancy and high absence from work
including mothers that reported full-time or part-time work at
the interview and with 112 (75th percentile) or more days of
absence during pregnancy.

Outcome

LBW is defined as a birth weight <2500g'® regardless of
gestational age. Small for gestational age describes if the
baby’s birth weight is below a certain centile for the gesta-
tional length and indicates risk of fetal growth restriction.
The outcome is estimated by a calculated growth curve of
weight and gestational age (defined as birth weight below 2
SD of the mean)."”

It is common to use 280 days or 40 weeks from the first day
of the last menstrual period to estimate the date of birth for
a full-term pregnancy. Estimated date of confinement (EDC)
was primarily based on ultrasound evaluation in the second
trimester. Preterm birth is defined by a gestational length of <37
completed weeks.?

Confounders

Through a review of previous studies on adverse pregnancy
outcomes and particle exposure, potential confounders were
identified.® #' 2> Confounders included in the final model were
those which resulted in a deviation of >5% in the point estimate
between the model with and without the confounder (with the
exposure groups divided into organic particles, PAH and diesel
exhaust and the outcome of small for gestational age, preterm
birth and LBW).

The variables initially assessed were the children’s birth
year (quartiles), gender, parity (first child, second child or
third child or more) and the mother’s nationality (Swedish,
EU15/Nordic countries except Sweden or outside EU1S),
family structure (married/living together with the father,
and others), current smoking habits (non-smokers, smokers
1-9 cigarettes per day, smokers 10 cigarettes per day or
more), body mass index (normal range, underweight, over-
weight, obese according to WHO in kg/m?), age (five cate-
gories in intervals of 5years), occupational exposure to
noise (<75dB or equal, or more), physical work (%) and
job strain (+) and work at the beginning of pregnancy (full-
time, part-time or not at all) and the highest completed
educational level (high school 2 years or less, university <3
years, university 3 years or more or graduate). The vari-
ables that were included in the final model are presented
in table 1.
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Table 1
particles and combustion products (PAH+diesel exhaust)

Baseline characteristics* of the study participants (995 843) in per cent (%) and number (n) of participants with exposure to organic

Combustion products

Organic particles PAH

Diesel exhaust (NO,) All births

Number (n) and column per cent

(%) of participants Exposure n (%)

Exposure n (%)

Exposure n (%) n (%)t

Mother's age (years)

<25 17995 (19.2) 1511 (16.5)

>25, <30 33143 (35.4) 3610 (39.5)

>30, <35 27477 (29.3) 2709 (29.6)

>35 15042 (16.1) 1316 (14.4)
Smoking

Non-smokers 78000 (84.5) 7502 (83.3)

Smokers, =1, <9 cigarettes per 9782 (10.6) 1008 (11.2)

day

Smokers, >10cigarettes per day 4562 (4.9) 497 (5.5)
Highest completed educational level

High school <2 years (1) 46539 (50.4) 4700 (51.6)

University <3 years (2) 35157 (38.0) 4149 (45.6)

University >3 years or graduate 10738 (11.6) 256 (2.8)

®3)
Nationality

Swedish 74195 (79.2) 7974 (87.2)

EU15 and Nordic countries 2865 (3.1) 284 (3.1)

(except Sweden)

Outside Europe 16571 (17.7) 888 (9.7)
Parity

First child 41051 (43.8) 4013 (43.9)

Second child 32413 (34.6) 3248 (35.5)

Third child or more 20193 (21.6) 1885 (20.6)
Working at the beginning of pregnancy

Full-time 59740 (63.8) 7844 (85.8)

Part-time 33917 (36.2) 1302 (14.2)
Absence from work (days)

<50 38439 (41.0) 3163 (34.6)

>50 and <120 32222 (34.4) 3472 (38.0)

>120 22996 (24.6) 2511 (27.5)
Occupational noise

Unexposed 21476 (22.9) 5452 (59.6)

Exposed 72181 (77.1) 3694 (40.4)

1063 (10.5) 111051 (11.2)
3407 (33.5) 328776 (33.0)
3697 (36.3) 362597 (36.4)
2010 (19.8) 193419 (19.4)
8961 (89.3) 900154 (90.4)

675 (6.7) 59874 (6.0)

397 (4,0) 21945 (2.2)
2953 (29.1) 267775 (26.9)
6456 (63.5) 414529 (41.6)

753 (7.4) 309072 (31.0)
9626 (94.6) 887847 (89.2)

190 (1.9) 27029 (2.7)

359 (3.5) 80711 (8.1)
5288 (52.0) 461203 (46.3)
3347 (32.9) 360660 (36.2)
1542 (15.2) 173980 (17.5)
8525 (83.8) 648050 (65.1)
1652 (16.2) 347793 (34.9)
4588 (45.1) 518275 (52.0)
2929 (28.8) 276789 (27.8)
2660 (26.1) 200779 (20.2)
5110 (50.2) 826422 (83.0)
5067 (49.8) 169421 (17.0)

*All the confounders have been tested with X2, and show distribution (p<0.05) in relation to the exposure to organic particles and combustion products (PAH-+diesel exhaust).
tThere were no missing values, except for smoking (1.4%) and highest completed educational level (0.4%).

PAH, polycyclic aromatic hydrocarbon.

Data analysis

ORs and 95% Cls were estimated by multivariable logistic
regression using STATA SE V.13.1 (StataCorp, College Station,
Texas, USA). Variables in table 1 were tested with X* (p<0.05).

RESULTS

The database included 1 182 138 observations of mothers with
singleton births that reported full-time or part-time work at the
registration interview in gestational week 10 of pregnancy. After
additional restriction to mother-child pairs with information on
job-code as well as leave of absence, the study base consisted of
995 843 observations (84.2%).

The baseline characteristics of the study participants in rela-
tion to exposure are presented in table 1. Level of exposure to
both organic and PAH declined when age or educational attain-
ment increased. The proportion between full-time and part-time
workers that were exposed to organic particles was consistent

with all births, while workers exposed to PAH and diesel engine
exhaust were more often in full-time employment. Workers with
a higher number of days absent more often were exposed to both
organic particles and combustion derived products (PAH and
diesel exhaust) and smokers were over-represented among the
exposed. The results indicate an increased level of exposure to
occupational noise among those exposed to organic particles or
combustion derived products. In addition, mothers born outside
Sweden, and especially outside Europe, constitute a higher
proportion of those exposed to organic particles. A smaller frac-
tion of mothers with their first child were exposed to organic
particles and PAH than mothers with a second or third child.
The adjusted analysis on the dichotomous exposure to organic
particles (table 2) shows a significantly increased risk for all
outcomes: small for gestational age (OR=1.14; 95% CI: 1.04 to
1.25), LBW (OR=1.15; 95% CI: 1.07 to 1.23) and preterm birth
(OR=1.16; 95%CI: 1.10 to 1.23) in the group of mothers that
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were exposed and had the lowest absence from work compared
with unexposed mothers with the lowest absence from work.

The categorical analysis of maternal exposure to organic
particles subdivided by presence at the workplace (table 2)
showed significantly increased adjusted risks of all adverse birth
outcomes (small for gestational age (OR=1.22; 95%CI: 1.07
to 1.38), LBW (OR=1.19; 95%CI: 1.07 to 1.32) and preterm
birth (OR=1.17; 95% CI: 1.08 to 1.27)) for mothers exposed to
higher levels of organic particles with the lowest absence from
work. The adjusted risk for mothers with a low level of expo-
sure and the lowest absence from work also increased for the
outcome small for gestational age (OR=1.09; 95%CI: 0.98 to
1.22) and significantly increased for LBW (OR=1.12; 95%CI:
1.03 to 1.22) and preterm birth (OR=1.15; 95%CI: 1.08 to
1.23).

In table 3, maternal occupational exposure to PAH was asso-
ciated with a statistically significantly elevated risk of small for
gestational age (OR=1.40; 95%CI 1.15 to 1.71) and LBW
(OR=1.49; 95%CI: 1.27 to 1.75), in full-time working mothers
with low absence from work. The risk of preterm birth was
slightly and non-significantly increased in full-time working
mothers with low absence from work (OR=1.13; 95% CI: 0.98-
1.30). No association with exposure was seen in mothers with
moderate or high absence from work.

This study also analysed the risks associated with exposure
to combustion products in form of diesel engine exhaust (using
NO, as indicator of exposure), and there was no increased risk
compared with the reference in the group with low absence in
the adjusted analysis of the outcomes; preterm birth (OR=1.00;
95%CI: 0.88 to 1.14), small for gestational age (OR=0.70;
95%CI: 0.56 to 0.88) and LBW (OR=0.78; 95%CI: 0.65 to
0.93).

In a subanalysis, without the inclusion of police officers (that
might introduce a selection bias), the results showed no signifi-
cantly decreased ORs between diesel engine exhaust and small
for gestational age (data not shown).

In table 4, subgroup analyses on type of organic particles in
relation to adverse birth outcomes were assessed. When adjusted
for confounders, exposure to oil mist resulted in a significantly
higher risk of small for gestational age (OR=1.39; 95%CI:
1.13 to 1.70) and LBW (OR=1.48; 95%CI: 1.26 to 1.74).
Cooking fumes showed a statistically significantly elevated risk
of LBW (OR=1.16; 95%CI: 1.02 to 1.31) and preterm birth
(OR=1.13; 95%CI: 1.02 to 1.25). In addition, exposure to
paper dust (OR=1.23; 95% CI: 1.08 to 1.39) and other organic
particles (OR=1.13; 95%CI: 1.02 to 1.25) was associated with
a statistically significantly increased risk of preterm birth.

DISCUSSION

Exposure to organic dust during pregnancy was associated with
an increased risk of LBW, small for gestational age and preterm
birth. The risk correlated with exposure intensity, and with
absence from the workplace during pregnancy.

In order to investigate what was driving the association
regarding the organic particle exposure, a subgroup analysis was
performed. In this analysis, only a few agents were associated
with the outcomes, mainly oil mist (for small for gestational age
and LBW), cooking fumes (for preterm birth and LBW), other
organic dust (preterm birth) and paper dust (preterm birth).
With the exception of paper dust, the exposures that showed an
increased risk in the subanalyses (table 4) include combustion
products (such as PAH). Oil mist can contain low concentrations
of PAH when mineral oil is heated. Cooking oil contains traces

of PAH when heated® and thereby also cooking fumes, even
other organic dust that contains soot, contains PAH. For paper
dust the relation to combustion particles is less apparent, but
when looking at the occupations in that sector, many of them
are warehouse workers and they are thereby possibly exposed
to exhaust from wheel loaders and forklift trucks. This indicates
that combustion products might be the cause of the association
even though the subgroups also contain other substances. No
association was found for textile, animal or wood dust. This was
in line with previous studies investigating the impact of occu-
pational environment on adverse birth effects (preterm delivery
and small for gestational age) in jobs where organic particles can
be found, mainly with a focus on the textile industry.” ** These
studies showed no increased risk of adverse birth effects for
pregnant employees.

Maternal occupational exposure to combustion-derived prod-
ucts (in form of PAH) showed a significant increased risk of
adverse outcome in the form of small for gestational age and
LBW and slightly increased risk of preterm birth in the group
with low absence from work. The PAH exposure measure
contain other occupations than for the subgroups listed above
for organic particles (oil mist, cooking fumes, other organic
dust). The results are in line with previous studies on PAH expo-
sure and adverse birth outcome.

In addition, mechanistical data support that PAH plays a role
on disruption of normal placental function. PAH as well as other
particulate matter have been associated with oxidative stress.” ¢
PAHs transfer through to the placenta and thereby induce a toxic
effect in the fetus.”” 2* Rappolee et al*® described in a review
that benzopyrene (a specific PAH) causes compensatory differ-
entiation in placental trophoblast stem cells, which give rise
to placental hormones that are important for the development
of the conceptus.”” An inverse relationship between placental
weight and benzopyrene in the placenta, indicates a possible
association with adverse birth outcome like low head circum-
ference, LBW and low gestational length.* Intrauterine inflam-
mation might be associated with particle exposure and preterm
birth,*® but the area needs more research.

Earlier studies on diesel exhaust and NO, and adverse birth
outcome have shown somewhat unclear results.’’™® In this
study, combustion-derived products in form of diesel exhaust
exposure (NO,) showed a significantly decreased risk for the
outcome of small for gestational age. The results might be due
to selection of healthier workers then the general working popu-
lation.>* Without the inclusion of police officers, who might be
healthier than other workers, the results showed no significantly
decreased ORs, implying that selection bias might influence the
results. In addition, levels of exposure to diesel engine exhaust
might be too low to show adverse birth effects in this study. This
was shown in a study by Lewné et al, where they discovered that
most occupations, except tunnel construction workers, had low
levels of diesel engine exhaust exposure.” In this study, there
were few tunnel construction workers.

There are other limitations in this kind of study. Non-dif-
ferential misclassification can be introduced when using a
JEM to assess the exposure,*® even if the assessment is done
objectively and blinded. A JEM can never be as accurate as
personal measurements throughout the pregnancy, so some
level of non-differential misclassification has probably been
introduced (eg, when women change jobs during pregnancy or
variability in the composition of dusts across jobs and indus-
tries). However, a non-differential misclassification in this case
is likely to lead to attenuation of the effect and underestima-
tion of risk.

Norlén F, et al. Occup Environ Med 2019;76:537-544. doi:10.1136/0emed-2018-105672

541



‘uogiedoipAy d1ewose d1pAAjod ‘Hyd

“Aiied pue asiou 0} ainsodxa |euonednado ‘Ayijeuoneu ‘siigey bunjows ‘uonednps ‘abe s Jayiow 1oy parsnipe Yo, .

‘|12 1e Bunpiom Jou a1am A3y 1ey) pajels oym asoy 1dadxa ‘Aoueubaid Bunnp (3jnusdiad Y1/ <) }OM W0y 32UISCe Jo SAep 2I0W 10 7| | PRY PUB (| }99M Ul MIIAISIUI Y] 1e YIom Inoge uonsanb ay) 0} papuodsal oym SIBXIOM ||y

(ssauypis Jo skep

1 151y 3y} buipnpxa) foueubaid buunp (ajiusdiad yig/>) yiom woly dussqe Jo shep z| | uey Jamaj Ing (a|nusdiad yigG<) sAep aiow 4o 0G pey 10 0| 399M Ul MaIAIRIUI By} 18 swil-Lied Buppiom a1am Asy) 18yl patels oym SIaYI0oM awi-Led§
“(ssauxis Jo shep 1 1511y ay1 buipnpxa) Aoueubaid buuinp (sjnusdiad Y10G:>) YoM wolj 32udse Jo shep Og UBYL JaMa) Pey pue (| 3am Ul MaIAIBIUI 3y} 18 awil-||ny Buijiom a1am Aay) 1ey) palels oym SI9YIOM auwi-||n4+

‘abe |euonelsab pue ybram Jo annd yimoub pajejndjed e Aq parewnss ‘yosi

‘pasodxa pue pasodxaun ojul papIAlp ainsodx,,

86 (L1'10Y2L0) S6°0 00l (9’101 8°0) €0°'L €€l (€01 03 2£°0) 98°0 LEL (60103 ££°0) 26'0 80C (0€'L018670) €1°L 1414 (zsLorslL) zeL ainsodx3
68vL l 689L l LL8S1 l 9€T9l l 6LC1C l 899 1C | ansodxs oN
ald
09 (z1'1 01 €9°0) ¥8°0 S (LT101EL0) L60 76 (917103 ££°0) G560 56 (Gz'101€8°0) 20'L 691 (SL1orLTL) 6yl 1L (000} L¥L) LL'L ainsodx3
6Cly l 87474 l 8966 l L0C0L L oveel l 9%V €L | ansodxs oN
Ma1
or (zz'1 0169°0) 680 07 (€v°1039£°0) ¥0O'L L8 (67103 18°0) ¥0°L 68 (Ly'10196°0)61°L €01 (LeLorglil)or'l 901 (16’1 0Y6Z°L) £G°L ainsodx3
LS6¢ l (4013 l 666.L l G818 L §088 l €668 | ansodxs oN
VDS
Hvd
S9seJ Jo "ON (1D%S6) 40  sased jo ‘'oN (1D%S6) 40  sased jo "oN (1D%56) 40  sased jo 'oN (ID%S6) 40  sased jo "oN (1D%56) 4O  sased jo 'oN (1D%S6) 40
(8£8961=u) wxPRISNIPY (624 00Z=Y) apniy  (0LE0LY=Y) «xpISNIpY  (g€781P=U) apniy  (9z10LE=u) «xpaIsnlpy  (L€89/€=U) apni
[@4om wouy duasqe ybiy ypm awii-3ied Jo swn-|ny Buppiop §0m $OM WOIJ IUISYR MO| YHM dwi}-|[n} Bupjiopp

wouy 3UISYE deIIPOW YIM dwil-Jed 1o swil-[|nj bunjiop

foueubaid Buunp uonedipiped yiom Ag papIAipgns SyPam /€ pue SYaam /€> Se pasiwoloydip ‘(g1d) yHiq
wuzaid pue ‘6 0p5z= pue b pgz> se pasiwoloydip ‘(MdT) Jyblam yuig moj “4(yDs) abe [euonelsab 1oy [jews pue (Hyd :03edipul) synpoid uoisnquiod 0} ,ainsodxa [euonednddo [eusslel € ajqelL

Workplace

76:537-544. doi:10.1136/0emed-2018-105672

i

F, et al. Occup Environ Med 2019

én

Norl

542



Workplace

Table 4 OR for maternal occupational particle exposure to subgroups of organic particles, among full-time working mothers with low absencet

from work during pregnancy in relation to the outcome small for gestational age (SGA)#, low birth weight (LBW), dichotomised as <25009

and =2500g and preterm birth (PTB), dichotomised as <37 weeks and =37 weeks

SGA LBW PTB
Adjusted§ Adjusted§ Adjusted§
(n=369064) (n=369300) (n=369115)
OR (95% Cl) No. of cases OR (95%Cl) No. of cases OR (95%Cl) No. of cases
Wood
No exposure 1 8803 1 13257 1 21233
Exposure 1.05 (0.87 to 1.28) 105 1.02 (0.86 to 1.20) 152 1.04 (0.92 to 1.19) 254
Animal
No exposure 1 8884 1 13365 1 21403
Exposure 0.74(0.49t0 1.11) 24 0.87 (0.64t0 1.18) 44 1.03 (0.83 to 1.30) 84
Paper
No exposure 1 8804 1 13234 1 21188
Exposure 1.10 (0.89 to 1.35) 104 1.16 (0.99 to 1.36) 175 1.23 (1.08 to 1.39) 299
Textile
No exposure 1 8782 1 13228 1 21185
Exposure 1.04 (0.87 to 1.25) 126 1.00 (0.86 to 1.16) 181 1.04(0.92 t0 1.16) 302
Flour
No exposure 1 8895 1 13389 1 21454
Exposure 1.13 (0.64 t0 1.97) 13 1.05 (0.66 to 1.64) 20 1.03 (0.72 to 1.48) 33
Oil mist
No exposure 1 8809 1 13246 1 21287
Exposure 1.39(1.13 10 1.70) 99 1.48 (1.26 to 1.74) 163 1.11 (0.96 to 1.29) 200
Cooking fumes
No exposure 1 8731 1 13122 1 21038
Exposure 1.14(0.97 to 1.34) 177 1.16 (1.02 to 1.32) 287 1.13(1.02 to 1.25) 449
Other organic
No exposure 1 8725 1 13130 1 20990
Exposure 1.01 (0.86 t0 1.18) 183 0.96 (0.85 to 1.09) 279 1.13(1.02 to 1.25) 497

*Exposure divided into unexposed and exposed.

tFull-time workers who stated that they were working full-time at the interview in week 10 and who had fewer than 50 days of absence from work (<50th percentile) during

pregnancy (excluding the first 14 days of sickness).
$SGA, estimated by a calculated growth curve of weight and gestational age.

§OR adjusted for the confounders of the mother's age, education, smoking habits, nationality, occupational exposure to noise and the children’s parity.

In this study, information on absence as a daily value
throughout each pregnancy was available. That made it possible
to assess the occupational exposure more precisely, reducing
some of the misclassification of exposure.

The absence from work was also used to control for residual
confounding that could occur in the form of socioeconomic
effects being related to the occupation rather than the exposure
(table 2). Since the effect was mainly/only seen in women with
low absence from work and not in women with the same occu-
pations who had high absence from work, residual socioeco-
nomic confounding seems unlikely.

Strengths in this register-based cohort study are the large
number of study participants and the detailed information on
outcomes, occupation and confounders with few missing values.
Another strength is that the information was collected prior to
the outcome and the exposure assessment was made objectively
and blinded to the outcome.

CONCLUSION

Organic particle exposures in the occupational setting are
rather common and this study found that exposure to organic
particles (such as oil mist, cooking fumes paper dust and other
organic particles) and combustion products (such as PAH)
increase the risk of adverse birth outcomes. There are few

earlier epidemiological studies in this area, but an association
between PAH and reduced placental function is supported by
mechanistical data, more studies are needed to confirm the
findings.
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