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Table 3 Continued

o OJ/E o

Preterm ( <37 weeks) Low birth weight ( <2500g)

Sector and occupation (SOC, SIC) Pregnancies O/E
6 Manufacture (8110-8599, 9310-9519)
Food and drink (industrial sectors 10-12) 148 11 0-86 15 1-20
Rubber and plastic (industrial sectors
5-16) 71 8 1-24 7 1-17
Leather (industrial sector 17) 158 13 0-92 11 0-76
Textiles (industrial sectors 18-19) 186 16 095 18 1-17
Clothing (industrial sector 24) 1455 132 1-01 112 1-02
Metal, electrical (industrial sectors
29-39) 442 47 1-25% 55 1-57%%*
Other occupations (8710-9199,
9530-9919) and other sectors 445 37 1-02 35 098

*p < 0-01; **p < 0-05; ***p < 0-01.

birthweight children, the services sector had a slightly
increased ratio of preterm births (1-14, p = 0-04) and
the manufacturing sector of low birth weight (1-10, p
= 0-08). These findings were not significantly affected
by adjustment for the socioeconomic index of Blishen
and McRoberts,?2 nor by history of previous pre-
mature birth, but adjustment for spouse’s educational
level increased the ratios in the managerial sector for
preterm birth from 0-91 to 0-95 and for low birth
weight from 0-89 to 0-94. As seen in table 1, long
hours of standing and physical effort were notable
requirements in the services sector and, additionally,
assembly line and piece work in manufacturing. Com-
plaints of noise and heat were also common but not
specifically in these sectors. There were considerable
differences between sectors (table 2) in the proportion
of women who left paid employment before the 28th
week (managerial 24%, health 34%, clerical 25%,
sales 38%, services 60%, and manufacture 49%). The
O/E ratios for prematurity and low birth weight were
not importantly related to duration of employment,
except in the sales sector where they were lower in
women who continued after the 28th week.

Of the 60 occupational groups shown in table 3, the
O/E ratios for preterm birth were increased for
women in food and beverage service (1-29, p = 0-03)
and for the small group of psychiatric nurses (2-47,
p < 0-01). Compared with the average frequencies of
work requirements and conditions in table 1, food
and beverage service entailed much heavy weight lift-
ing (13-8%), physical effort (17-5%), standing
(40-9%), and long working hours (11:9%).
Psychiatric nurses also reported frequent physical
effort (27-1%) and changing work shifts (18-7%). The
OJE ratio for low birthweight children was raised in
workers in the food and beverage services (1-30,
p < 0-05) and in chambermaids and cleaners (1-42, p
= 0-03). The work of chambermaids and cleaners was
also characterised by frequently reported physical
effort (27-9%), standing (31:3%), and long working

hours (10:7%). In the group that included workers in
metal and electrical manufacture, where there was an
increase in the O/E ratio for both low birth weight
(1-57, p < 0-01) and preterm birth (125, p = 0-06),
the work entailed moderate frequencies of physical
effort (14-7%), standing (22-22%), and heavy lifting
(12:0%), in addition to noise (48:6%) and vibration
(7-0%).

Table 4 shows O/E ratios according to work
requirements and environmental conditions in the six
sectors and in total. The patterns for low birth weight
and preterm birth are similar. Overall, there were
significantly increased ratios for both outcomes in
women who lifted heavy weights (1-25 and 1-26,
p < 0-01) or who worked 46 hours or more a week
(1-34, p < 0-01, and 1-24, p = 0-03). For preterm
birth, the association with lifting was evident in five of
the six sectors and for long hours in all six. For low
birth weight, the associations were almost as consis-
tent. Poisson regression analysis gave relative risks,
adjusted for sector, of 1:25 (p = 0-02) for lifting and
1-35 (p < 0-01) for long hours. Changing shift work
was strongly but irregularly related to low birth
weight (1-38, p < 0-01) and less strongly to preterm
birth. Noise was associated with low birth weight
(O/E 1'11, p = 0-02) but not with preterm birth, and
only in the health and manufacturing sectors.

Although there was appreciable correlation
between some of the factors considered, further anal-
ysis suggested that none of the positive associations
with preterm birth or low birth weight was due to this.
The raised relative risks for lifting heavy weights,
working long hours, and noise were unaffected by
adjustment for the possible confounding effects of
one with the other. A few other O/E ratios were raised
in table 4—for example, with physical effort and
vibration—but few to a statistically significant degree.
No significant interaction was found between these
factors and occupational sector.

The relation between work factors and outcome
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Table 4 Ratios observed (0) to expected ( E) preterm and low birthweight according to work requirements, environmental conditions, and
major occupational sector

Prematurity and work in pregnancy

Preterm Low birth weight
Sector: 1 2 3 4 5 6 Total 1 2 3 4 5 6 Total
Work
requirements:
Lifting heavy
weights (o) 8 17 16 9 21 38 109 8 16 12 7 15 4 102
(15/day) | O/E 148 084 1-20 158 1-47*% 136" 1-25*** 170 0-89 093 129 1-08 1-71%*  ]-26***
Other physical
effort (great) O 17 40 28 7 29 36 158 13 35 23 4 26 39 140
O/E 105 117 110 094 1-01 1-16 1-10 094 121 095 057 091 1-35%* 1-06
Standing
(=8h/day) O [ 18 28 23 66 62 204 4 16 24 17 58 61 180
O/E I-12 088 109 110 1-17 1-00 107 089 095 098 0-88 1-06 1-07 102
Long working
week (=46 h) O 18 11 10 14 29 7 10 11 9 12 27 76
O/E 1-44* 121 138 107 I-5r+ ]33 1347 088 143 1-24 100 149+ 153 1-24**
Changing shift O 3 29 6 1 17 2 58 2 34 7 0 12 5 60
O/E 111 1111 092 161 1-88*** 0-52 118 083 162%** 111 — 1-30 1-34 1-38%++
Use of VDU
(=15 h/week) O 23 6 124 2 1 3 159 20 6 109 2 0 5 142
O/E 1-19 159 103 067 246 1-19 1-06 1-21  1-88* 097 066 — 2-05* 1-03
Experimental
conditions:
Noise (great) O 35 33 111 16 41 138 375 37 36 110 12 40 141 6
O/E 08 1117 09 128 1-07 1-08 1-03 107 149*** 100 096 103 1-20%* 1-1]**
Vibration
(great) (o] 4 1 9 0 1 7 52 1 13 0 5 26 48
O/E 133 049 083 — 2:05**  ]-22 1-18 I-14 055 115 — 1-01 1-26 114
Too cold (o] 11 5 47 13 8 1 5 10 5 55 10 10 ) 105
O/E 103 100 085 145 095 077 093 108 121 105 120 113 1-05 1-08
Too hot (o] 52 50 126 16 9 9 62 45 107 7 33 80 322
O/E 09 100 090 116 1-04 107 098 089 1-07 082 127 093 117 0-96
Total [o) 258 191 725 86 164 264 205 169 73 144 253
O/E 091 0 100 0-98 114 103 089 105 099 091 105 1-10

*p < 0-1;**p < 0-05;***p < 0-01.

were analysed separately for women who had stopped
working before the 28th week and for those who con-
tinued longer. The only significant interaction
detected by the Poisson regression analysis between a
work factor and period of employment was with
standing, but overall there was no association
between standing and either preterm birth or low
birth weight. Despite the lack of significant inter-
action, it may be noted that the association between
heavy lifting and preterm birth and low birth weight
was limited to women who stopped working before
the 28th week; in those still at work at 28 weeks there
was no association with either (O/E = 1:04; 0-96).
Long working hours and changing shift were associ-
ated with preterm birth and low birth weight in both
employment periods.

The composite score, based on the Mamelle
approach, showed a weak but statistically significant
association with both indices of prematurity. The O/E
ratios for preterm birth in women with scores of 0, 1,
2, and 3 or more were 097, 098, 1-07, and 1:16
respectively (p = 0-02). The corresponding figures for
low birth weight were 0-96, 0-98, 1-18, and 1-05 (p =
0-02).

In addition to their paid employment women were
asked to report the number of hours a week of house-
work. There was no evidence overall that the O/E

ratios for low birth weight or preterm birth increased
with amount of housework. In fact the highest ratios
were in those who did the least amount (<5 hours a
week)—1-29 (p < 0-01) for both preterm birth and
low birth weight.

Discussion

In this type of survey statistically significant associ-
ations may be evidence of causation or have resulted
either from confounding factors or from biased data.
The basic information about working conditions and
pregnancy outcome was obtained from mothers by
nurse interviewers after birth of the child so the possi-
bility exists of subject and observer bias. Such bias
could well occur if the outcome was emotionally
distressing, as with abortion, stillbirth, or congenital
defect, but would be less probable after the birth of a
premature but usually healthy live infant. We think it
unlikely, therefore, that bias contributed importantly
to the associations with heavy lifting, long hours,
changing shift, or noise. Nor is it probable that the
high O/E ratios in specific service and other
occupations resulted from bias since the recording
and classification of type of employment could not
easily have been influenced by outcome.

The question of whether these various associations
could be explained by confounding factors is more
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difficult. Recognised confounders were included in
the preliminary logistic regression analyses on which
the expected figures were based. Their substantial
effect on the estimated risk of prematurity underlines
the importance of having taken them into account.
We cannot assume that these regression analyses
completely achieved their objective but a more serious
question concerns the possible existence of undefined
factors, particularly those associated with selection
for certain types of employment, which could also
have affected the outcome of pregnancy. For exam-
ple, if women with specific characteristics not ade-
quately covered by the recognised confounders ten-
ded to apply for or be recruited to psychiatric nursing,
the observed excess of prematurity might be due to
these characteristics rather than to the physical effort
or changing shifts commonly required of this profes-
sional group. Questions of this nature cannot be
resolved by one epidemiological study; cause and
effect are shown only by finding similar associations
in varied circumstances or, occasionally, by some
form of experiment. The essential similarity of our
findings with those of Mamelle et al is therefore
important. Also in favour of a causal interpretation is
the inherent biological plausibility of the findings; it
would not be surprising if work that entailed physical
stress and fatigue induced premature labour. Even in
the absence of further proof it would be prudent for
women to avoid or be relieved of such work in preg-
nancy. The association of noise with low birth weight,
although apparently independent of weight lifting
and long hours, appears less plausible since the mech-
anism is obscure.

It had been hoped that factors associated with pre-
mature labour would be distinguished from those
associated with low birth weight but little discrimi-
nation was achieved, probably because of extensive
overlap between the two groups. Later analyses based
on (a) weight for gestation and (b) gestation for
weight may help to answer this question.

The comparison of O/E ratios in relation to
employment before and after the 28th week suggests
that if heavy lifting affected the risk of preterm birth
or low birth weight it did so early rather than late in
pregnancy. The absence of an association between
heavy lifting and prematurity in women who worked
during the third trimester certainly fails to support the
hypothesis of an immediate effect on the initiation of
labour. On the other hand, selection related to mater-
nal health or the nature of the job (or the woman’s
assessment of what it entailed) could equally explain
the apparent absence of risk from heavy lifting in
women who continued to work after 28 weeks.

We acknowledge the invaluable cooperation of staff
members in the 11 hospital maternity units (Charles
Lemoyne, Jewish General, Laval, Maisonneuve-
Rosemont, Notre-Dame, Sacré-Coeur, Ste-Justine,

St-Luc, Royal Victoria, Ste-Mary’s, St-Michel); we
thank our nurses and clerks for their hard work and
Drs C Commandeur, S Marquis, and I Tsarevsky for
their many contributions.
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