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Changes in OSHA recordkeeping regulations appear to explain the
reported decreasing rates of occupational injury and illness in the
US

C
ounting how much and determining
under what circumstances diseases
occur are the basic principles upon

which preventive health programmes are
built. The lack of accurate surveillance
information leads to the inability to allo-
cate appropriate resources, the inability to
initiate and prioritise targeted interven-
tions, and the inability to evaluate the
effectiveness of those interventions. The
paper by Friedman and Forst1 in this issue
(see page 454) highlights the complexity of
answering on what first appear to be
relatively simple questions: (1) how many
occupational injuries and illnesses occur
each year? and (2) are the rates of
occupational injuries and illnesses chan-
ging over time? The problem they address
is how the rules and definitions of record-
ing what is an occupational injury or
illness may change the quantitative mea-
sures of those conditions. Although the
data they examine are specific to the US,
the issue they address is of concern for
surveillance systems in all countries.

Theoretically, surveillance of work-
related injuries and illnesses has a poten-
tial advantage over reporting systems for
non-work-related conditions, because the
employer could be an additional reporting
source that complements and expands
healthcare system reporting sources such
as clinicians or hospitals. Unfortunately,
the US system for counting non-fatal
work-related injuries and illnesses rather
than using both healthcare and employer
data relies solely on employer reporting,
despite the inherent limitations in an
employer-based system. These limitations
include: (1) intentional underreporting or
discouragement of workers from notify-
ing supervisors; (2) lack of understanding
of reporting requirements by employers;
(3) lack of priority/resources allocated to
maintaining records by employers; and
(4) lack of awareness of occupational
injury or illness by the employer because
the worker received medical care from
their personal health care provider. All of

these limitations are in addition to the
healthcare provider’s lack of recognition
and/or avoidance of diagnosing work-
related conditions. The incompleteness
of the US employer-based system has
been documented.2 3 In 1992 the system
for counting acute traumatic work-
related fatalities was changed to include
multiple data sources such as death
certificates, newspaper clippings, police
reports as well as employer reports.
Increasing the data sources provided a
more accurate count, and the number of
acute traumatic work-related fatalities
was twice as great in 1992 as in 1991,
the last year that the number of acute
traumatic fatalities identified depended
solely on employer reporting. In addition,
the single source employer-based system
is more open to political manipulation
and self-serving interests.

A surveillance system with an inherent
undercount may still be viable as long as
the limitations of the system are made
very clear when the data are presented.
(How many users of the US official
statistics remember that these numbers
exclude work-related injuries and ill-
nesses among all governmental workers,
including high-risk employees such as
firefighters, as well as those among most
agricultural workers and the self-
employed?) As long as the limitations
remain constant over time, trends in the
data may be evaluated. This evaluation of
trends is an important use of a surveil-
lance programme. However, changes in
the surveillance programme, either inten-
tional or unintentional, may require
adjustments in the data or even make
analysis of trend data meaningless.

Administrative changes in the
Occupational Safety and Health
Administration (OSHA) recordkeeping
regulations in 1995 and 2001 appear to
be the major explanation for the reported
decrease in the rate of work-related
injuries and illness in the US from
1992–2003. Friedman and Forst’s paper1

does a thorough job in analysing the
possible causes of the decrease in the
official statistics of occupational injuries
and illnesses in the US since 1992. The
alternative reasons for this decrease that
they examined include: increases in
employment with new hires who would
be expected to be at increased risk of
injuries and illnesses; a numerator-
denominator bias caused by routine
undercounting of the numerator with an
increasing denominator; a shift from
more to less hazardous employment; an
increase in regulatory enforcement activ-
ity or staffing; or a change in sampling
methods. None of these alternatives
provided a viable explanation for what
was seen with the data. Instead, most of
the decrease in reported occupational
injuries and illnesses that occurred
between 1992 and 2003 is associated with
two points in time. Beginning in 1995
companies began to submit data electro-
nically or via mail and in 2001 definitions
of what was a recordable occupational
injury and illness were changed. The
change in 1995 meant that companies
would not receive site visits where back-
ground documentation could be viewed,
and could therefore correctly assume that
there would be no review of their report-
ing accuracy. Examples of changes in
definition in 2001 included: revising the
definition of what is a new injury versus
what is an aggravation of a previous
injury; adding the word ‘‘significant’’
before an injury is recordable; and
excluding restricted work activity that
occurred only on the day of injury.
Collectively these changes appear to have
had a major effect in what was recorded.

The findings of the Friedman and Forst
study1 are very significant: 83% of the
reported decrease in occupational injuries
and illnesses in the US from 1992 to 2003
was secondary to changes in recordkeep-
ing rules and only 17% secondary to a
true decrease in morbidity.

The results of this study should be a
reminder to all personnel who manage
surveillance systems and all those who
use data from these systems—particularly
those who use them to set policies and
evaluate interventions—that relatively
minor changes in data collection and
definitions may have significant effects
on the data outcomes.

The implications of this study’s results
are even more significant for US policy
makers. They highlight the previously
known weaknesses of the employer-
based US system to collect statistics on
occupational injuries and illnesses, and
call into question previous press releases
that announced significant strides in
reducing the public health burden of
occupational injuries and illnesses.
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Study shows that progressive replacement of some chemical
components may have a beneficial effect on semen quality

I
n an article published in this issue (see
page 467), Luc Multigner and collea-
gues1 show that male exposure to short-

chain glycol ethers has long-lasting nega-
tive effects on semen quality. Occupational
exposure to chemicals in the workplace
and their effects on testicular functions
and male fertility is not a novel observa-
tion. Over the past few decades, investiga-
tions into the professional exposure of men
have provided convincing evidence on the
association between exposure to particular
types of chemicals and male reproductive
disorders.2 This study reveals that precau-
tionary measures focused on the progres-
sive replacement of some chemical
compounds by others may have a bene-
ficial effect on semen quality.

In contrast to the relative consensus
achieved around occupational chemical
exposure, strong disagreements have
arisen between supporters and opponents
of the role of environmental chemicals in
the decline in sperm production and
quality observed in several regions of the
world.3 Environmental pollutants are
known to exert adverse physiological
effects by disrupting normal endocrine
function (endocrine disruptor hypoth-
esis), among other mechanisms.4 Male
conditions potentially related to exposure
to endocrine disrupting chemicals include
poor semen quality, low sperm count, low
ejaculate volume, high number of mor-
phologically abnormal sperms and low
number of motile sperms as well as
testicular cancer, reproductive organ mal-
formations (for example, undescended
testes, small penis size and hypospadias),
prostate diseases and other abnormalities
of male reproductive tissues.4

To date, conflicting results of epide-
miological studies have failed to confirm

the hypothesis that exposure to environ-
mental chemicals with endocrine disrupt-
ing properties is associated with human
reproductive health problems.
Investigation of the link between expo-
sure and effect is hampered by the
complexity of the chemical mixtures
present in the environment, both in terms
of the numbers of compounds and the
mechanisms by which they can affect
fertility. Moreover, there is inadequate
knowledge on the effects of chronic
exposure to low levels of and combina-
tions of chemicals, and on the relation
between exposure in early development
and its impact on adult life. Concerns
about this relation have been heightened
by indications from laboratory animal
studies of specific windows during devel-
opment that are especially sensitive to the
effects of environmental chemicals.5

Inconsistencies in epidemiological find-
ings may also have been caused by
differences in the populations or ethnic
groups studied, variability in the sensitivity
of chemical analyses or failure to ade-
quately control for potential confounders,
effect modifiers, or other associated cov-
ariates. Chemicals may also interact with
environmental, dietary, lifestyle, genetic
susceptibility and reproductive factors that
are not systematically measured across
studies.6 More importantly, a hypothetical
association between environmental chemi-
cals and human male fertility cannot be
tested on the basis of individual compound
levels, and account must also be taken of
possible interactions among chemicals.7

Interactions among multiple chemicals
and endogenous hormones and their nat-
ural ligands may impair the internal
homeostasis of the endocrine system,
causing population-wide reproductive

problems, such as lowered sperm counts
in men.

Large-scale studies based on cohorts
derived from the general population are
needed to address this issue, with ade-
quate numbers of participants in well-
defined groups, allowing identification of
the different levels of sensitivity of
individuals to endocrine disrupting che-
micals and estimation of inter- and intra-
individual variations.8 Elucidation of the
relation between chemical exposure and
disease also requires a rigorous approach
to be adopted by human epidemiological
studies: (1) classifying exposure by
means of direct measurements rather
than crude proxies; (2) taking account
of the highly heterogeneous chemical
classes implicated; (3) using well-
designed biomarkers to quantify the
combined effect of environmental mix-
tures and differentiating their effects
from those of endogenous hormones;
and (4) interpreting complex non-mono-
tonic dose-effect relations.9

Many clinicians remain sceptical about
the real impact of environmental chemi-
cals on human health. Nevertheless, there
is a need for physicians to contribute to
our understanding of the health problems
that arise from interaction between peo-
ple and environmental chemicals. Thus,
new clinical research should focus on
constructing databases on male reproduc-
tive effects and exploring the mechan-
isms underlying male disorders, with a
view to developing improved biomarkers
and screening tools for use in medical
practice. Moreover, exposure assessment
should be incorporated as a routine
component of patient examinations in
the clinical setting.10

Finally, given the complexity of the
environmental hypothesis, the compel-
ling data gathered from animal studies,
the uncertainty about cause-effect rela-
tions in humans and the slow pace of
preventive measures, the precautionary
principle should underlie policies and
decision-making to expedite prevention-
oriented public health strategies. The
precautionary principle represents a
courageous but necessary approach to
weighing scientific evidence and making
decisions in the face of uncertainty.
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