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Figure 4 Relative risk offracture by cause in selected female occupational groups: the
United Kingdom.

groups in each country were ranked according
to their excess number of fractures among
women over 45, a statistic which depends on
the size of the occupational group and its abso-
lute level of risk, as well as the relative increase
in risk compared with younger women (see
methods).
The total excess number of fractures after a

fall, added across all occupational groups in
Sweden, was 1410; thus 790o (1410/1787) of
the total events among older women might be
said to be partly attributable to age related fac-
tors. The top ranking groups accounting for the
excess were home helps, shop assistants, clean-
ers, nurses, and teachers (table 4).

In the United Kingdom, the total excess
major fractures attributable to age was 1523;
this represents 67% (1523/2261, these figures
are based on those with occupational infor-
mation, as the calculation of excess number
was done separately for each three digit
occupational group) of the total events among
older women. The top Lanking group was
cleaners, among whom the RR for older
women (3.6) was similar to the overall value
when standardised for occupation (3.4); how-
ever, as they constituted 11.10% of female
employees aged 45 years and over, the excess

number among older cleaners was particularly
high. Overall, cleaners contributed 15% of all
fractures due to falls on the level. The other
important groups in this ranking were school
teachers, care assistants, and nurses. Rates
among three figure SOC groups ending in the

Table 4 Fractures among women due to falls: occupational groups with greatest excess number (O-E) * among women
over 45

OLcupattio?l Womnent aged 45-64

Codet DesnriptionI Evests (71) Excess O-E (nl (o)) RatellOO 000 RR

Reported under ISA, Sweden 1990-1:
154 Hoime helpers 156 128 (9) 371 5.6
333 Shop assistants 128 115 (8) 288 10.1
932 Cleaners 130 97 (7) 305 3.9
249 Clerical and related work nec 94 76 (5) 148 5.2
107 Assistant nurses and hospital aids 84 71 (5) 192 6.7
033 Primary education teachers 82 69 (5) 351 6.4
153 Children's nurses 80 58 (4) 335 3.6
400 Proprietors in agriculture and forestry 75 51 (4) 684 3.1
103 Registered nurses 52 47 (3) 214 11.1
913 Kitchen and restaurant assistants 60 45 (3) 227 4.1
241 Secretaries, stenographers 47 39 (3) 167 5.6
036 Nursery education and recreational activities

teachers 43 32 (2) 378 4.0
232 Financial managers, accountants 38 30 (2) 173 4.9
039 Educational workers nec 35 28 (2) 403 5.2

Total 1104 886 (63)

Reported under RIDDOR, United Kingdom 1991-3: major fractures only:
958 Cleaners, domestics 414 285 (19) 124 3.2
233 + 234 Secondary, primary, and nursery education teachers 167 98 (6) 220 2.2
644 Care assistants, attendants 124 93 (6) 139 4.0
340 Nurses 103 74 (5) 88 3.6
430 Clerks nec 102 72 (5) 70 3.4
620 Chefs, cooks 67 55 (4) 131 5.8
459 Other secretarial, typist nec 63 53 (3) 38 6.1
953 Counterhands, catering assistants 94 51 (3) 123 2.2
952 Kitchenporters,hands 64 51 (3) 192 4.7
919 Other labourers in making 91 49 (3) 2055 2.2
659 Other childcare and related nec 47 39 (3) 115 6.0
293 Social workers, probation officer 42 30 (2) 170 3.5
652 Educational assistants 35 25 (2) 223 3.5
640 Assistant nurses, nursing auxiliaries 46 25 (2) 79 2.1

Total 1459 1000 (66)
* See text for definition of excess number.
t Swedish occupational classification (NYK) or United Kingdom standard occupational classification as appropriate.
nec = Not elsewhere classified.
t Percentages are of the toal excess for each country.
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digit 9 may be particularly unreliable: in theory
these are jobs which do not belong in any of the
more specific categories in the same field (not
elsewhere classified). However these categories
may have been overused in coding RIDDOR
data (numerator data) due to lack of detail.
Overall, the groups selected are similar to Swe-
den with the exception of shop assistants, who
were not included in the United Kingdom
occupational analysis.

Discussion
Rates of injuries resulting from falls at work
among women in two countries, which have
different reporting systems, have been pre-
sented. Although the underlying rates in the
two countries are quite different, as expected,
there are striking similarities in the age trends.
Both showed an increased risk of injuries asso-
ciated with falling at work among older women
which was not matched in magnitude either for
other types of accidents in women or falls in
men; the increase was more notable when
attention was restricted to fall accidents result-
ing in fractures, and became higher still when
restricted to major fractures in the United
Kingdom. There was a higher increase for falls
on the level than for falls from a height.

In each country, the overall increase in the
rates of fractures remained after adjusting for
differences in occupation (as measured by the
three digit code of the national classification
systems) between older and younger women.
Furthermore, the increase was seen in almost
all three digit occupational groups.

REPORTING BIAS
These analyses suggest that the excess associ-
ated with falls is not wholly explained by a
greater willingness among older women to
report accidents, for if this were the case, there
should be a similar excess due to other causes.
(A small excess for other causes was seen in
older Swedish women but no excess at all in the
United Kingdom women.) It might be argued,
however, that reporting levels vary with the
type of injury, which in turn may be related to
the type of accident; however it is a reasonable
conjecture that for a specific type of injury-for
example, fracture-the level ofreporting would
not be influenced by the direct cause of injury
or by age. As the difference in RRs between
falls (high RRs), and other causes (low RRs)
was maintained when the analysis was confined
to fractures, reporting bias does not seem a
likely explanation for these results. Also, the
similarity of the results from two countries,
which might be expected to have different atti-
tudes to reporting, suggests that the age trend
is real.

WORK RELATED CAUSES
In reviewing the literature, Laflamme and
Menckel3 considered that systematic differ-
ences in exposure to hazards was a plausible
explanation for age related trends in either sex,
albeit less so in comparisons within occupa-
tions. In this study the excess risks for falls on
the level and falls from a height remained after
standardizing for occupation classified by three

digit codes in each country. If it could be
assumed that work conditions were uniform
within any three digit category, then such
analyses would have controlled for workplace
hazards; hence the excess could not be
attributable to them alone. Of course such uni-
formity is unlikely-for example, cleaners can
be employed in a wide range of premises and
with different hours of work. The possibility
that older women carried out different tasks
and were exposed to more hazards than
younger women with the same job title cannot
therefore be excluded, in which case these
analyses have not completely controlled for
confounding by occupation.
However, an increased risk was found in

practically all occupations; to explain this in
terms ofwork factors, it is necessary to hypoth-
esise a general trend in employment whereby
older women find themselves doing the more
hazardous tasks in each case in each country.
(Hazard prone activities could include stand-
ing rather than sitting.) The opposite case, that
older workers are given less physically demand-
ing tasks, seems equally plausible. In the
absence of more information, these arguments
must remain conjectures. An alternative expla-
nation is that older women are as likely as
younger women to be exposed to hazards, but
that factors associated with age make them
more vulnerable to injury. Even if this is true,
workplace factors may be important in deter-
mining why the excess is greater in some
groups than in others.

RISK OF FALL AND RISK OF FRACTURE
Postmenopausal women have an increased risk
of osteoporosis and of fracture. The present
results on fractures at work are consistent with
this knowledge although most evidence has
been from studies of much older women.
Whether there is also an increased risk of
falling (as opposed to fracturing having first
fallen) is not clear from these data. Analyses
from the two countries of fall accidents which
did not result in a fracture were carried out
(data not shown); these showed an increased
risk in older women although the gradients
were less strong than for fractures only (RRs for
falls on level in Sweden and the United
Kingdom were 2.28 and 1.99 respectively).
However, although we have argued that differ-
ential reporting by age is unlikely to account for
the fracture gradient, this seems more likely for
other, lesser injuries. Older workers may take
more time offwork to recover, so increasing the
chances that the accident will be reported. On
the other hand, an increased risk of falling is
supported by a study7 which showed a dramatic
decline in muscle strength around the time of
the menopause.
Laflamme and Menckel3 argued that age

trends in occupational risk would depend on
the extent to which job experience could com-
pensate for decline in physiological capacity,
and that this would itself depend on the nature
of the job. This theory assumes a continuity in
employment whereby older workers are more

experienced, and this may not necessarily be
true for women. Giniger and colleagues8
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suggested that older workers might be more
prone to accidents preventable by rapid
response than they are to those preventable by
judgement. Falls on the level, which are often
the result of slipping or tripping, would seem to
belong to the rapid response category. In this
study, there was a small increase in risk of falls
on the level among older men compared with
younger men in Sweden but not in the United
Kingdom.
Work is underway in both countries to

consider the question of cause. In Sweden,
where full textual descriptions of the events
leading up to the accidents have been recorded
by ISA since 1994, preliminary evidence9 sug-
gests that there is no difference in the distribu-
tion of these events among older and younger
women. If correct, this would imply that
general prevention strategies are appropriate
but need to be intensified in older groups, par-
ticularly in the occupational sectors already
highlighted.

The United Kingdom part ofthis study was partly funded by the
United Kingdom Health and Safety Executive. Any opinions or
conclusions expressed in this paper are those of the authors
alone and do not necessarily reflect Health and Safety Executive
policy.

Appendix 1: Major injuries defined under
RIDDOR 1985

(a) Fractures of the skull, spine, pelvis;
(b) Fractures of any bone:
* In the arm or wrist, but not a bone in the

hand, or
* In the leg or ankle, but not a bone in the

foot
(collar bones and ribs also excluded);

(c) Amputation of:
* A hand or foot or
* A finger, thumb, or toe or any part thereof

if the joint or bone
is completely severed;

(d) Loss of sight of an eye or a penetrating
injury to the eye, or a chemical or hot metal
burn to an eye;

(e) Either injury (including burns) requiring
immediate medical treatment, or loss of
consciousness, resulting in either case from any
electric shock from any electrical circuit or
equipment whether or not due to direct
contact;
(f) Loss of consciousness resulting from lack of
oxygen;
(g) Decompression sickness (unless suffering
from an operation to which the Diving Opera-
tions at Work Regulations 1981 (a) apply);
(h) Either acute illness requiring medical treat-
ment, or loss of consciousness, resulting in
either case from the absorption of any sub-
stance by inhalation, ingestion, or through the
skin;
(i) Acute illness requiring medical treatment
where there is reason to believe that this
resulted from exposure to a pathogen or
infected material;
(j) Any other injury which results in the person
injured being admitted immediately into hospi-
tal for more than 24 hours.
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