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Black children
y = –0.702x + 1410.5

R2 = 0.8907
Hispanic children

y = –0.363x + 731.28
R2 = 0.7867

White children
y = –0.281x + 565.86

R2 = 0.9417
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FIGURE 2—Comparison of blood lead level decline among children enrolled in the Special
Supplemental Nutrition Program for Women, Infants, and Children, 1996–2000.

nation, should be encouraged to provide
blood lead testing to help identify children
with elevated blood lead levels. Our obser-
vation of a more rapid blood lead level de-
cline in the WIC population deserves fur-
ther investigation to determine whether the
dietary supplements, treatment of iron-
deficiency anemia, and frequent contact
with a health professional may contribute
and are an unanticipated benefit of partner-
ing with WIC.
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Perceived Need for
Workplace
Accommodation and
Labor-Force Participation
in Canadian Adults With
Activity Limitations
| Peizhong Peter Wang, DPhil, Elizabeth M.

Badley, DPhil, and Monique A. Gignac, DPhil

We examined how perceived need
for workplace accommodation affects
labor-force participation in people
with disabilities. We analyzed a Cana-
dian survey with structural equation
modeling to test a model incorporat-
ing activity limitations and perceived
need for workplace accommodations.
The results suggested that the effect
of upper- and lower-body activity lim-
itation on labor-force participation
was mediated by perceived need for
workplace accommodations. Thus,
the provision of adequate workplace
accommodations could enhance
labor-force participation in people
with disabilities. (Am J Public Health.
2004;94:1515–1518)

Research suggests that work-related disabil-
ities often reflect a mismatch between an indi-
vidual’s capacities and the physical or mental
demands of the job.1–3 Yet, little is known
about how people with disabilities perceive
workplace accommodations in relation to
their labor-force participation. The role of
workplace accommodation in affecting the
employment of people with disabilities (activ-
ity limitation) can be conceptualized in terms
of the International Classification of Function-
ing, Disability and Health,4 in which self-
perceived need for workplace accommoda-
tion is hypothesized to have a mediating role
between activity limitation (the difficulties an
individual may have in performing a task or
an action) and restriction in employment.

The objective of our study was to examine
this hypothesis in the Canadian working-age
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Note. Numbers are path coefficients; all path coefficients shown are statistically significant (P < .01). Dotted lines represent
nonsignificant paths. Education and occupation were coded from low to high. The presented model was based on people with
valid occupation codes only; the model with a full sample size that excluded the occupation variable yielded similar results
for the other variables.

FIGURE 1—Conceptual model illustrating the relations among activity limitation, perceived
need for workplace accommodation, and labor-force participation.

population. Figure 1 shows our conceptual
model and specifies the relations among phys-
ical activity limitation, labor-force participa-
tion, perceived need for workplace accommo-
dation, and sociodemographic factors.

METHODS

We analyzed the 1991 Canadian Health
and Activity Limitation Survey, a national
postcensus survey of people with disabili-
ties.5–10 The analytic population comprised
people aged 25 to 64 years, with a sample
size of 18384.

A binary outcome variable was created to
reflect labor-force participation status:
0=not in the labor force, and 1= in the
labor force (working and looking for work).
Physical activity limitations were measured
by 12 variables and were represented by 2
latent constructs—lower- and upper-body ac-
tivity limitations (lower- and upper-body
activity limitations should be interpreted as
lower-body-dominant and upper-body-
dominant activity limitations, respectively)—

derived from confirmatory factor analyses.
This categorization was consistent with pre-
vious research.11 The sociodemographic vari-
ables in this study included age (an ordered
variable with 10-year intervals), sex, educa-
tion, and occupation. For the purposes of
this study, various occupations were grouped
into 3 categories approximately reflecting
the physical demand of work: “nonprofes-
sionals,” “semiprofessionals,” and “profession-
als.” This categorization was consistent with
our previous studies.12–14

The perceived need for workplace accom-
modation variable was derived from partici-
pants’ answers to 8 workplace accommoda-
tion questions regarding the availability of
(1) handrails, (2) accessible parking, (3) eleva-
tors, (4) accessible workstations, (5) accessible
washrooms, (6) transportation, (7) job re-
design, and (8) flexible work hours. For em-
ployed participants, these questions referred
to the current work environment, and they
were asked about the need for particular ac-
commodations that were not available to
them. For those who were unemployed and

not in the labor force, these questions were
based on the participants’ perceptions of the
need for these accommodations if they would
have been offered a job (only those with valid
job titles were included in the structural equa-
tion modeling analysis). All these items were
coded as binary variables: 1=needed but not
available, and 0=all others. Structural equa-
tion modeling analyses were conducted with
Mplus.15 Path coefficients in structural equa-
tion modeling can be viewed as regression
coefficients derived from a set of multiple re-
gression models. Because all path coefficients
have been standardized, they can be com-
pared across variables.

RESULTS

Table 1 shows labor-force status by se-
lected sociodemographic characteristics and
activity limitation variables. The results for the
final structural modeling analyses (Figure 1)
suggest that lower- and upper-body activity
limitations affected labor-force participation
both directly and indirectly through perceived
need for workplace accommodation. How-
ever, the perceived need for workplace ac-
commodation mediated most of the effects of
lower- and upper-body activity limitations on
labor-force participation. With severe activity
limitations, a person was more likely to per-
ceive the need for workplace accommodation,
which discouraged him or her from being in
the labor force. The indirect effects of lower-
and upper-body activity limitations on labor-
force participation that were mediated by the
perceived need for workplace accommodation
were −0.280 (0.708×−0.396) and −0.187
(0.471×−0.396), respectively, and were
higher than the direct effects. Lower-body
activity limitation affected labor-force partici-
pation more than did upper-body activity
limitation, with corresponding total effects of
−0.344 and −0.241.

As expected, older people and women
were less likely to be in the labor force, with
overall effects of −0.266 and −0.163, re-
spectively. Older people also were slightly
less likely to report the need for workplace
accommodation (path coefficient = −0.066).
Higher education was significantly associ-
ated with increased labor-force participation.
The protective effect of education on labor-
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TABLE 1—Labor-Force Participation
Status, by Selected Characteristics:
Results From the Canadian Working-
Age (25–64 Years) Population

Percentage in 
the Labor Force

Overall 48.28

Age, y

25–34 64.23

35–44 59.04

45–54 48.74

55–64 23.75

Gender

Male 54.01

Female 42.35

Education

Primary or lower 20.02

Secondary 45.23

Postsecondary 50.60

Occupationa

Nonprofessional 61.21

Semiprofessional 71.41

Professional 73.42

Lower-body activity limitations?b

Walking 350 m

No 60.47

Yes 31.14

Walking up or down a flight of stairs

No 59.18

Yes 34.36

Carrying 10 lbs

No 57.12

Yes 33.24

Moving from one room to another

No 51.05

Yes 29.87

Standing for more than 20 min

No 57.90

Yes 35.89

Bending down and picking up an object

No 55.94

Yes 36.91

Upper-body activity limitations?b

Dressing and undressing

No 51.53

Yes 32.85

Getting into and out of bed

No 42.70

Yes 36.47

Continued

TABLE 1—Continued

Cutting toenails

No 54.85

Yes 31.67

Grasping

No 51.72

Yes 35.80

Reaching in any direction

No 53.18

Yes 53.18

Cutting food

No 50.06

Yes 28.61

aFor those with valid information only.
bYes = disability or unable to do.

force participation was partially mediated by
occupation—people with higher education
were more likely to have professional jobs,
which enhanced labor-force participation.

DISCUSSION

The findings presented in this study sug-
gest that perceived need for workplace ac-
commodation played an important mediating
role in reducing labor-force participation in
people with physical limitations. The provi-
sion of adequate workplace accommodations
thus could contribute to enhancing labor-
force participation in people with physical ac-
tivity limitations. Future research efforts need
to examine how the observed associations
might be affected by other factors, including
the cause of the activity limitation, availabil-
ity of disability pensions, individual’s percep-
tion of activity limitation, and economic
cycle. Such research would be able to further
estimate the stability and magnitude of the
effect of unmet need for workplace accom-
modation on labor-force participation in peo-
ple with disabilities.
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Mortality in 13 French
Cities During the August
2003 Heat Wave
| Stéphanie Vandentorren, MD, Florence Suzan,

MD, Sylvia Medina, MD, PhD, Mathilde Pascal,
MSc, Adeline Maulpoix, MSc, Jean-Claude
Cohen, MSc, and Martine Ledrans, MSc

We observed the daily trend in
mortality rates during the 2003 heat
wave in 13 of France’s largest cities.
Mortality data were collected from
July 25 to September 15 each year
from 1999 through 2003. The con-
junction of a maximum temperature
of 35°C and a minimum temperature
of 20°C was exceptional in 7 cities. An
excess mortality rate was observed
in the 13 towns, with disparities from
+4% (Lille) to +142% (Paris). (Am J
Public Health. 2004;94:1518–1520)

Heat waves are known to be associated with
an increase in mortality.1–3 In the United States,
an average of 400 deaths directly related to
heat are recorded annually.4 In France, the
number of heat-related deaths had been poorly
evaluated until 2003, when an unusual heat
wave occurred. The Institut de Veille Sanitaire,5

a French government public health agency, set
up an observational study during the 2003

heat-wave period (August 1–19), which fo-
cused on the daily trend in mortality in 13 of
France’s largest cities (Bordeaux, Dijon, Greno-
ble, Le Mans, Lille, Lyon, Marseille, Nice, Paris,
Poitiers, Rennes, Strasbourg, and Toulouse).

METHODS

To compare epidemic curves, daily mortal-
ity rates were collected in 2 ways: via death
certificates of all deaths, except fetal deaths
(because of changes in their official defini-
tion since 20016) and transcriptions (deaths
of people living in other towns), from (1) the
Birth and Death Registry Office and (2) the
University Hospitals and the Hospital of Le
Mans. Meteorologic data were obtained from
the National Weather Service. The study was
conducted from July 25 to September 15 of
each year from 1999 to 2003 in the Birth
and Death Registry Office and during the
same seasonal period from 2002 to 2003 in
the hospitals. Excess mortality rates were
calculated as follows: (number of 2003
deaths − mean of 1999–2002 deaths)/
mean of 1999–2002 deaths. For the hospi-
tal data, the reference year was 2002.

RESULTS

The 2003 heat wave broke all records in
France for more than 50 years, exceeding the
temperatures observed in previous heat
waves (1976, 1983, and 1994). The conjunc-
tion of a maximum temperature of 35°C and
a minimum temperature of 20°C was excep-
tional in Bordeaux, Dijon, Le Mans, Lyon,
Marseille, Paris, and Toulouse in terms of du-
ration (9–15 consecutive days).

In the 13 cities, all the August 2003 mean
daily deaths were higher than for August
1999–2002. In Paris (Figure 1), Bordeaux,
Dijon, Le Mans, Lyon, and Poitiers, the number
of daily deaths increased from August 6 to 8,
2003; reached their highest values on August
9 to 13, 2003; and returned to their usual
range on August 15 and 16, 2003. A lag of 1
to 3 days between the start of the heat wave
and the increase in the number of deaths was
observed. The subsequent decrease in temper-
ature and in the number of deaths was con-
comitant. An excess mortality rate during this
period was always found—the minimum in
Lille (+4%) and the maximum in Paris
(+142%) (Table 1).


