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Physical work load and gestational age at delivery

A P Koemeester, J P J Broersen, P E Treffers

Abstract
Objective-To assess the impact ofphysi-
cal activity on the gestational age at
delivery in women performing physical
tasks in their jobs during pregnancy.

Methods-Qualified nurses at 15 weeks of
pregnancy were asked through a ques-

tionnaire to describe the tasks in their
regular job, the physical activities
involved, and their exposure to other
occupational stressors. The physical
activities to be identified were walking,
standing, lifting, stooping, squatting, and
sitting.
Results-A high degree of daily physical
work load during pregnancy seemed to be
a significant predictor for the gestational
age at delivery, whereas chemical and
infectious agents were not.
Conclusions-Physical work load during
pregnancy should be diminished to avoid
adverse effects on gestational age at
delivery.

(Occup Environ Med 1995;52:313-315)
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Gestational age is the most important factor
that determines perinatal morbidity. In partic-
ular, a short duration of gestation is associated
with serious neonatal and infant morbidity.'
The socioeconomic status of the population is
a significant contributory factor to gestational
age at delivery.2

Recently, several authors have reported
that severe physical work load has an adverse
influence on birthweight and gestational age

at the time of delivery.2 In the Montreal sur-

vey, McDonald et al described associations
between physically demanding occupations
and both birthweight and gestational age. In a

reanalysis of these data Armstrong et al clari-
fied that work that involved heavy lifting, shift
work, long working hours, or great fatigue did
not reduce birthweight for gestational age but
shortened the gestation period.4 After the
publication of this report, other authors found
that there was a relation between physical
work load and such factors as the gestational
age at delivery,56 the preterm birth rate,7 10

and complications due to preterm births."I
Since the 1980s, the employment rate of

women of childbearing age has increased in
the Netherlands to more than 50%.12 To
investigate whether a guideline for a maximal

permissible physical work load during preg-
nancy might be useful to prevent shortening
of the gestational age at delivery, we studied
the relation between physical work load and
gestational age at time of delivery. The influ-
ence of socioeconomic status was minimised
by selecting pregnant women from only one
occupation.

Subjects and methods
Between August 1989 and May 1990 the
management of 16 general hospitals were
asked if they would join in the study. Twelve
of them agreed. Each hospital was asked to
send a written request to all their female qual-
ified nurses between 21 and 46 years old who
worked for two or more days a week. In this
letter, the nurses were asked to fill in a reply
form as soon as they knew that they were
pregnant. This was to be done before 15
weeks of pregnancy. The nurses were taken
into the study if they had worked through the
first 12 weeks or longer of their pregnancy and
if they were pregnant with a single fetus. A
total of 1 16 nurses were entered into the study.

At 15 weeks of pregnancy we sent the
nurses their first questionnaire. With exam-
ples of nine tasks, they were asked to list the
usual tasks in their job before they became
pregnant-that is, those done at least twice a
week, the physical activities involved, and the
duration of those tasks. The physical activities
to be identified were walking, standing, lifting,
stooping, squatting, and sitting. Besides their
physical work load, the nurses were asked for
data on age, smoking, drinking alcohol, par-
ity, size of the family, number of sporting
activities, number of working hours, work
schedule, pressures on time, amount of free-
dom in job, and exposure to noise, chemicals,
and infectious agents in the workplace.
Exposure to ionising radiation was not likely
to occur.

At 20 weeks of pregnancy, they were asked
during an interview for ergonomic details and
the frequency of their physical activities a day.
Furthermore, the nurses were asked to fill in a
short questionnaire about health problems
when they stopped work completely. The
midwife or obstetrician was asked to send us,
after delivery, their prenatal records and a
determination of the gestational age by ultra-
sound scan if this was done. In 80% of the
nurses gestational age was determined by
ultrasound scan. In the remaining 20% it was
computed based on the first day of the last
menstrual period.

313

 on M
ay 26, 2023 by guest. P

rotected by copyright.
http://oem

.bm
j.com

/
O

ccup E
nviron M

ed: first published as 10.1136/oem
.52.5.313 on 1 M

ay 1995. D
ow

nloaded from
 

http://oem.bmj.com/


Koemeester, Broersen, Treffers

Table 1 Percentage ofsubjects doing a task that had to lift, stoop, or squat as well as
walk and stand without time to sit (tasks with a high physical work load are printed bold)

Lifting
or stooping
in combination
with walking

Subjects and standing
Typical combination doing without time

Tast ofphysical activities the task (n) to sit (%)
Care ofpatients in bed WA+ ST+LI + STO/SQ 99 87
Replenishing stocks WA + LI+ STO/SQ 83 67
Cleaning up WA+ST+(I orSTO/SQ) 100 64
Administration of

medicines and checking
of patients WA+ST+STO/SQ 105 45

Distributing meals WA+ST+SI+LI+STO/SQ 78 42
Transport of patients WA+ (LI or STO/SQ) 89 24
Receiving new patients WA + SI 87 11
Giving assistance WA+ST 93 8
Keeping records SI 37 3
Talking about patients SI 105 0
Takingabreak SI 114 0

WA = walking, ST = standing, LU = living, STO = stopping, SQ = squatting, SI = sitting.

EXPOSURE ASSESSMENT
According to a typical combination of physi-
cal activities, we classified 11 tasks (table 1).
For each task we computed the percentage of
subjects who had to lift, stoop, or squat in
combination with walking and standing with-
out having time to sit. We considered that this
combination of physical activities contained
the highest degree of physical work load.
Tasks in which about two thirds or more of
the nurses carried out this combination of
physical activities were classified as having a
high physical work load (table 1).

With each subject the daily duration of the
job tasks with a high physical work load was
computed. To investigate the effect on gesta-
tional age at delivery, we used the daily dura-
tion of the tasks with a high physical work
load as a quantitative measure. Besides this
combination of physical factors, the influence
of single physical factors was investigated. For
lifting and stooping the frequency per day was
used and for standing the duration per day.

STATISTICAL ANALYSIS
Predictors of the gestational age at delivery
were traced by a stepwise multiple regression
procedure, in which all variables are kept in

Table 2 Mean gestational age (SEM) by duration of
high physical work load (n = 116)

Mean (SEM)
Duration ofphysical gestational age
work load (h) at delivery (days) Subjects (n)
0-1 287 (7) 11
1-2 282 (9) 33
2-3 277 (18) 40
3-4 278 (7) 24
4-5 265 (45) 5
5-6 -- 0
6-7 269- 1
7-8 269 (23) 2

the model when new variables are added. The
dose-response relation between physical work
load and gestational age at delivery was tested
by analysis of variance. The relation between
high risk during pregnancy and gestational
age at delivery was investigated by the t test.
A P value of < 005 was considered to be sig-
nificant.

Results
Care of patients in bed, cleaning up, and
replenishing stocks were found to be tasks
with a high physical work load, and the other
tasks-such as keeping records, assisting at
medical investigations, distributing meals
etc-were regarded as of low physical work
load. Almost two thirds of all nurses per-
formed tasks with a high physical work load
(table 2) for more than two hours a day.
The nurses were classified into groups

according to the duration of tasks with a high
physical work load (less than two hours, two
to four hours, four hours or more) and a sig-
nificant difference in gestational age at deliv-
ery was found between the groups (analysis of
variance F (2113) = 4-73, P = 001, table 2).
To assess whether other risks during preg-

nancy could explain the results, we investi-
gated the relation between gestational age at
delivery and an indication in early pregnancy
ofthe need for specialist care in hospital during
delivery. Because of the significance of this
relation (P = 002, t test), we excluded these
nurses from further analysis (n = 46).

Stepwise multiple regression analysis on the

Table 3 Multiple correlation coefficient (R), explained variance (R2), slope (B) and significance (P) after stepwise
multiple regression with non-occupational and occupationalfactors for gestational age at delivery in the group ofsubjectswithout extra risk during pregnancy (n = 70)
Steps and variables R R2 B P

Step 1 non-occupational factors: 0-22 0-05
Smoking 0-15 0 35Drinking 0-11 0 47Parity -0-43 0-06Age 0-16 0-29Sporting activities - 0 09 0-48Step 2 non-physical occupational factors: 0-27 0 07
Job decision latitude 0-02 0-88Time pressures 0-22 0-12Night work 0-01 0 97Noise 0-07 0-61Chemical agents -0-04 0-80Infectious agents -0-06 0-67Step 3 Work (h/week) 0-28 0-08 -0 11 0-52Step 4 physical activities: 0-33 0 11
Frequency of stooping per day -0-02 0-86Frequency of lifting per day 0-24 0-12Frequency of standing per day 0-10 0-53Step 5 duration of tasks

with physical work load 0-49 0-24 - 049 0-004
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group of nurses without extra risks during
pregnancy showed that the daily duration of
tasks with a high physical work load was sig-
nificantly correlated with a shorter gestational
age at delivery (table 3, P = 0 004). None of
the specific physical factors contributed signif-
icantly. The explained variance increased in
the stepwise regression after addition of spe-
cific physical factors from R2 = 008 to R2 =
0-1 1 and after addition of the duration of the
physical work load per day from 1? = 0 1 1 to
ff = 0-24.

In this selected population of nurses with a
normal course of pregnancy 17% were
exposed to tobacco and 21% to alcohol (table
4 and 5). Smoking and alcohol were not
related to gestational age at delivery. None of
the other non-occupational factors signifi-
cantly influenced gestational age at delivery
(table 3).

Discussion
In this study we gathered our data through
questionnaires and an interview. It is likely
that nurses in a poor physical condition were
more disposed to call their tasks aggravating
than those in a better state, and that they
might have a shorter gestational age at deliv-
ery. It should be noted, however, that we did
not solicit complaints: we asked only for infor-
mation about the types of tasks, physical
activities involved, and the duration of those
tasks.
Our self reported data were subjective,

although we attempted to minimise the mis-
classification of the physical work load in
nurses' work. Independent of the answers
given, we classified all tasks by increasing
physical work load. This made our classifica-
tion less dependent on subjective perceptions
and judgements. By collecting the data in
early pregnancy, recall bias was avoided.
The study population was relatively uni-

form in socioeconomic status. As some man-
agerial nurses were included, there may have
been some variation in socioeconomic status,
but this could only be slight.
We detected a significant relation between

the duration of high physical work load per
day and gestational age at delivery in a group of
nurses with totally normal pregnancies. This
suggests that high physical work load should
be reduced during pregnancy. The differences
in mean gestational age at delivery between
the three groups (less than two hours, two to

four hours and four hours or more) suggest
that the duration of high physical work load of
pregnant nurses should be limited to no more
than two hours a day.

In this study, tasks with a high physical
work load were defined as having a combina-
tion of walking, standing, lifting, stooping,
and squatting without sitting. The duration of
these tasks was significantly correlated with
gestational age at delivery, whereas specific
physical factors were not. This means that
especially this combination of physical activi-
ties should be substantially reduced, and so
the gestational age at delivery should increase.
Probably several, rather than one specific
physical factor, are responsible for the adverse
effects of physical work load on gestational
age at delivery. Moreover, every study of ges-
tational age at delivery and of preterm birth
should always include information about the
sort and degree of physical work load of the
women during pregnancy.

Surprisingly, risk factors like smoking and
alcohol consumption did not cause differ-
ences in gestational age at delivery in this
study. This might be explained by the low
prevalence of these habits in the studied popu-
lation.
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Table 4 Distnibution of
subjects by exposure to
tobacco (n = 70)

Cigarettes/day Subjects
(n) (%)
0 83
1-10 13

10 4

Table 5 Distnibution of
subjects by exposure to
alcohol (n = 70)
Glasses of
alcohollweek Subjects
(n) (%)
0 79
1-5 20

>5 1
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