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The May 2018 Annals of Work Exposures and Health
special issue on gender, work, and health, was initiated
with a call for research on work exposures that evalu-
ated the different experiences of workers by sex (bio-
logical differences) and/or gender (socially constructed
differences) and subsequent impacts on health (Quinn
and Smith, 2018). Working age populations worldwide
are increasingly diverse and men, women, all gender
identities, should be included with safety, dignity, and
income equality. Healthy, secure workers are needed to
develop and sustain a robust workforce.

In the May 2018 issue, Cherry et al. (2018) reported
on early stages of their prospective longitudinal cohort
study of Canadian men and women in the welding and
electrical trades, called Workers Health in Apprenticeship
Trades—Metal and Electrical, WHAT-ME’. In addition
to the work of Cherry et al., 10 papers from 6 countries
were included in the special issue. Overall, it was seen
that few work exposure and health studies adequately
account for sex and/or gender and a call was made to
the occupational health community to advance this re-
search in order to remain relevant to increasingly diverse
worker populations.

Since then, Cherry et al. have forged ahead and this
editorial reflects on two new papers from their team.
The first provides a detailed quantitative exposure as-
sessment of urinary and airborne metals, including
aluminum, chromium, manganese, and nickel expos-
ures among male and female welders (Galarneau et

al., 2022a). The second evaluates the impacts of metal
fume exposures and ergonomic exposures (heavy lifting,
whole-body vibration, heat, noise, and extended work
shifts) on pregnancy outcomes (birth weight, gesta-
tion, miscarriage, still birth) experienced by the women
welders (Galarneau et al., 2022b).

The methods in each paper are innovative and me-
ticulously executed. Male and female study participants
were recruited from construction trades apprenticeship
programs and completed a baseline questionnaire and
follow-up questionnaires every 6 months for up to 5
years. The first study identified sex differences in urinary
metals (higher excretion of aluminum and chromium
among women), differences in estimated airborne expos-
ures, and differences in work practice behaviors such as
use of respiratory protection equipment and use of local
exhaust ventilation. The second study found that adverse
pregnancy outcomes were increased by several ergo-
nomic exposures and to a lesser degree by metals and
particles in welding fume. The authors concluded that
the welding environment cannot be assumed safe should
a welder become pregnant and that ergonomic factors
present a high priority for intervention. These findings
are discussed thoroughly and thoughtfully by the au-
thors and provide a basis for policy and practice inter-
ventions to improve the health of both female and male
welders.

There is another key finding, not highlighted by
the authors, that warrants further discussion at this
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time when comprehensive reproductive health services
including access to abortion are being taken from
women in the USA (Totenberg and McCammon, 2022)
and are curtailed or threatened in other countries (United
Nations, 2022). In order to ascertain the pregnancy out-
comes of the women welders, it was essential to obtain
complete and accurate information on their pregnancy
experiences. Successful studies of work exposures and
pregnancy outcomes are very challenging because they
require a design that can identify all pregnancies experi-
enced by a relatively large, diverse population and that
can determine when the exposures of interest occurred
relative to conception.

Galarneau et al. met these challenges by re-
cruiting and retaining a population of welding appren-
tices at ages when they were first likely to conceive,
documenting their exposures before and during their
welding jobs, and following their health and pregnancy
status for years. This assured that very few pregnancies
were missed and that the health and work-related infor-
mation on the women was high quality.

The cohort in the pregnancy outcomes paper in-
cluded 447 women recruited from all Canadian prov-
inces, the Yukon and Northwest Territories. The average
number of pregnancies among the gravid women was
2.3 (range 1-9) resulting in a total of 680 pregnancies. It
is noteworthy that, of these, 121 ended in elective abor-
tion and 8 were terminated as ectopic. Thus, 129/680
(nearly 1 in 5) ended in abortions. Clearly, abortion is
a common pregnancy outcome for these young welders
and restricting access could have huge consequences for
the workers, their employers, and for the ability of re-
searchers to conduct this study.

Who are the young women who volunteered for this
study and why have they entered the welding trade?
When we step back to consider the social context of
the Galarneau et al. studies we get a case example of
the far-reaching implications of limiting reproductive
services on workforce development, advances in in-
come equality, and improvements in occupational health
research.

Approximately one in five employed Canadians work
in the skilled trades in many sectors of the Canadian
economy (Red Seal, 2022). The occupation of welder
is among these trades and the Canadian government
projects a national labor shortage in welders over the
period of 2019-2028 (Government of Canada Job Bank,
2021). To become certified to work in the skilled trades,
including welding, a Canadian worker completes an ap-
prenticeship in their province/territory and then passes
an examination for ‘Red-Seal’ endorsement, indicating
achievement of a standard set of skills recognized across

Canada. Apprentices usually enter these programs
directly from high school. Because women are
under-represented in welding, the Canadian government
provides the Apprenticeship Incentive Grant for Women
to recruit certified women welders (Employment and
Social Development Canada, 2022). The apprentice-
ship program provides substantial income benefits for
women because welding work pays considerably higher
wages than many jobs where high school educated
women typically work, healthcare support jobs, for ex-
ample (Statistics Canada, 2021).

Men and women working in the welding trades
undergo the same apprenticeship training. However,
prior to the What-ME studies, it was unknown whether,
once in the trade, their exposures and health differ.
There are limited quantitative exposure data on welders
and the populations studied are mainly men (Olsson and
Kromhout, 2021). Very little is known about the impacts
of welding work on women’s health and on pregnancy.
In this context, the possible risk of welding in pregnancy
was identified as a priority by the Canadian Standards
Association (Cherry et al., 2018).

In Canada, as in most high- and middle-income coun-
tries, the population is aging rapidly (United Nations,
2019) and the economy needs young welders with com-
petencies in a standard set of skills, strong physical and
cognitive capacities, and timely availability for work.
Thus, incentivizing women to become welders is an eco-
nomic imperative as well as one of gender equity.

In Canada, abortion is a component of regular, legal,
publicly funded medical care (NAF Canada, 2022). For
the Galarneau et al. studies, information on abortion
was provided by the study participants along with nu-
merous other types of health information. Without com-
plete and accurate information from study participants,
it would have been impossible to obtain these valuable
study results: no pregnancy denominator data, very
limited pregnancy outcome data, no possibility to align
the timing of exposure with conception, no possibility to
evaluate the impact of exposures on pregnancy, no pos-
sibility to know how to make the workplace safer for
women and their pregnancies.

In the USA, the recent Supreme Court abortion deci-
sion declaring that the constitutional right to abortion
no longer exists, has triggered many states to move to
criminalize abortions and potentially other reproductive
and gender-related rights (Cyr and Holder, 2022). It will
be very difficult to recruit and retain women in the work-
force if they are interrupted unwillingly by pregnancy
when they can no longer access comprehensive repro-
ductive health services. Additionally, occupational repro-
ductive health research will be devastated as potential
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study participants will not feel free to report crimin-
alized activity for public health research. Even the dis-
cussion of criminalization is likely to have a dampening
effect on study participants.

Galarneau et al. (2022b) have provided strong evi-
dence that welding can have adverse reproductive health
effects. But, as impressive as their work is, it should be
considered a starting point for widening the inquiry on
the impacts of work exposures on the full range of re-
productive health outcomes, including the reproductive
health of male workers. Numerous workplace expos-
ures are associated with men’s adverse reproductive
function, including effects on birth and development
of their offspring (Frazier and Barkin Fromer, 2011).
Additionally, welding exposures are associated with
other serious health outcomes in both men and women,
including cancer (IARC, 2018; Olsson and Kromhout,
2021), respiratory illness (Riccelli et al., 2020), and
neurotoxic effects (Baker and Fiedler, 2011). Some of
the early landmark occupational reproductive health
studies in the 1970s identified exposures to metals (and
other exposures) that harmed the health of men (Frazier
and Barkin Fromer, 2011). Yet, in those dark times, in-
stead of improving working conditions and exposures
for all workers, women were often excluded from jobs,
purportedly due to concern about adverse pregnancy
outcomes (McCann and Tomaskovic-Devey, 2021),
while men still had to face the exposures. Let us keep
our sights on creating a truly inclusive workforce and
making work healthy and safe for everyone. Just as the
research on gender, work, and health is advancing, we
do not want the threat of losing reproductive rights and
services to set back the field of occupational health and
safety. Most importantly, the work of our profession
should aim to protect and improve the lives of women,
men, all people.
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