
paracetamol. More than 100 different manufacturers
were licensed to produce and market paracetamol
elixirs at the time of this outbreak.16 All seven of the
eight manufacturers of brands of paracetamol found to
contain diethylene glycol were small companies with
little capacity for quality control which, together with
180 other small manufacturers, account for less than
10% of drug production in Bangladesh.'8 This pro-
liferation of small pharmaceutical manufacturers is
also occurring in other developing countries.2"

Paracetamol is on the World Health Organisation's
list of essential drugs22 and is widely used in developing
countries. The substitution of diethylene glycol for
propylene glycol in paracetamol elixirs produced in
two widely separated countries, Nigeria and Bangla-
desh, suggests that another such epidemic could
happen elsewhere. The capacity of governments
in developing countries to effectively monitor the
importation, production, and sale of drugs will have to
be improved if tragedies such as this are to be
prevented.
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Changes in body weight and incidence ofhip fracture among middle
aged Norwegians

Haakon E Meyer, Aage Tverdal, Jan A Falch

Lean body stature is an important risk factor for
hip fracture.' We assessed prospectively the relation
between intrapersonal change in body weight and the
incidence ofhip fracture.

Subjects, methods, and results
We followed up 21510 women and 21157 men

born between 1925 and 1940 attending both the first
(1974-8) and the similar second (1977-83) cardio-
vascular screening in three Norwegian counties (85-2%
of all invited)2 on average 11-3 (range 0-01-13-8) years
after the second screening to study the incidence of hip
fracture. We identified hip fractures (cervical or
trochanteric) as described elsewhere' at all hospitals in
the three counties. We calculated the observation time
for each person from the second screening to hip
fracture, emigration, death, or end of follow up (in that
order). We matched the file to the cancer registry of
Norway, which has information on all diagnosed
cancers in Norway, and to the register of death and
emigration form "Statistics Norway." Adjustment was
made for potential confounders as described in a
previous study of this cohort.'
During follow up we identified 227 hip fractures,

excluding fractures associated with high energy
traumas and metastatic bone disease. The mean age at
fracture was 57 i2 (range 46 7-65 9) years in women and
55-5 (42 9-65 0) years in men.

The mean weight in the total cohort increased by 1-3
(SD 4 3) kg between the first and second screening.
The women losing more than 3 kg (1 SD from mean
change) or gaining > 5-6 kg (1 SD from mean change)
had a distinctly higher risk of hip fracture (table). The
same pattern, although not significant for those gaining
3 5-6 kg, was found in the men. Excluding all the
subjects in whom cancer had ever been diagnosed and
all those who died during follow up gave only minor
changes in the relative risks. The same applied to
additional adjustment for changes in physical activity
and smoking habits between the first and second
screening. If the whole study population had been
exposed to the age adjusted rates of those gaining only
1P3-5 5 kg in weight then the incidence of hip fracture
would have been reduced by 35% in the women and
26% in the men.

Comment
We found that both weight loss and excess weight

gain, calculated from standardised weight measure-
ments at two screenings of the same population, were
strong predictors of hip fracture. This was in addition
to body mass index, which is also a strong predictor of
fracture.'
A relation between weight loss and hip fracture has

previously been shown, and weight and bone loss is also
associated with bone loss.4The raised risk offracture in the
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Rates and relative risks of hip fracture by change in body weight between first and second screening* in 42 600 middle aged women and men in
three Norwegian counties

Age adjusted analysis Multivariate
relative risk

Mean change No of No of Rate/10 000 Relative (95%/, confidence
Change in weight (kg) (kg) subjects Person years fractures person years risk interval)t

Women:
Lossof >3 -6-7 2583 29649 32 10-65 2-48 2-26 (1-41 to 3 65)
Lossof3togainofl-2 -0-6 8867 101705 68 6-73 1 57 1-47 (0-98to2-20)
Gainof1-3to5-5 3-1 7607 86838 37 4-29 1 00 1 00(reference)
Gainof-5-6 8-8 2453 27413 25 8-85 2-06 2 33 (1-38to3-95)

Men:
Lossof>3 -6-1 1735 19335 13 6-77 3-37 2-12 (1 01 to4-44)
Lossof3togainofl-2 -0-6 8860 100717 25 2-44 1-21 1-05 (0-57to 1-95)
Gainof1-3 to 5-5 3-1 8022 90184 18 2-01 1 00 -00 (reference)
Gain of - 5-6 8-3 2540 27 778 9 3-35 1-67 1-67 (0 73 to 3 81)

*Weight at second screening minus weight at first screening. Mean follow up after second screening was 11-3 years after first.
tBy Cox proportional hazards regression, adjusted for the following variables at the second screening: height; body mass index (per kg/m2); self reported
physical activity at work and during leisure; diabetes mellitus (yes, no); disability pension (yes, no); marital status; smoking habits (current smoker yes, no);
and age at screening.

subjects gaining > 56 kg was unexpected. The mean
weight in this group, however, was lower at the first
screening and higher at the second compared with the
subjects losing more than 3 kg. These people may be
more prone to repeated weight changes (including weight
loss) than those whose weight is stable, and a resulting
fluctuation in bone mass may produce permanent micro-
architectural damage. A relation-independent of
obesity-between coronary heart disease, total mortality,
and fluctuations in body weight has also been reported,5
suggesting thatamongthose with great fluctuations in weight
different adverse health outcomes are overrepresented.
Adjustment for self reported physical activity did

not have any substantial impact on the estimates of
weight changes. Increase in weight was related, how-
ever, to a decrease in physical activity from first to
second screening,2 and thus may indicate low levels
of physical activity during follow up.

People with chronic diseases might be more exposed
to dramatic weight changes than more healthy people.

Additional analyses that took account of this as far as
our data permitted, however, did not substantially
influence the strong association between weight change
and hip fracture found in this cohort.
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the analysis of data.
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A MEMORABLE PATIENT

A heart lift patient
Most doctors recognise heart sink patients in whichever
branch of medicine they practise. Ellen was a heart life
patient. She joined my practice at the age of 83. She had
retired as a headmistress over 20 years before and enjoyed
an active retirement. She had decided to move to a
bungalow in the grounds of a residential home nearer her
family and friends because of ill health, emphysema, and
mild heart failure.
Over the 10 years that I cared for her she had shingles

and post-herpetic neuralgia, an unexplained peripheral
mononeuropathy, a myocardial infarct, cataracts, and
deteriorating vision as well as repeated chest infections
leading to her ever worsening lung function. During this
same 10 years she continued to entertain her friends, made
new friends, and rediscovered pillow lace making,
becoming an accomplished lace maker.

After the death of a younger friend's wife from cancer
she started raising money for the local cancer group by
selling her lace, having botanical water colours which she
had painted earlier in her life printed as postcards to
sell, and eventually selling the beautiful original
water colours. She raised over £12 000. A memory of mine
is of entering her bungalow to see her bowed grey head
intent on the dozen bobbins attached to her work pillow,
with the lace and pins as a centre piece.
She was an astute observer of behaviour. After a

domiciliary visit by a neurologist for her mononeuropathy
she observed that "he lost interest once he made
the diagnosis." She would regularly comment on my
behaviour, and never lost her headmistress's sharpness

or her wry sense of humour. She had a keen interest in
the younger family members, friends, and carers. In
spite of extreme ill health she was always a clear historian
and a compliant patient who would discuss the relative
advantages and disadvantages of treatment or non-
treatment and fought every illness and set back with a joi
de vivre that was insurmountable. Her repeated chest
infections often brought her near to death, only to recover
after a few weeks and to plan her latest fund raising, to visit
relatives, or to discuss the controversy of the day.
As it became obvious that she was failing, her only

complaint was that she could not finish the lace for the
local abbey altar cloth. Yet she still rang to cancel a
planned visit I was to make, as she had convinced a friend
to load her, her wheelchair, and her oxygen bottle into a
small car to visit Teesdale (over 20 miles of moorland
roads) to see the wild gentian flowers that she had read
were again flowering.
As with heart sink patients, I visited Ellen regularly

often when it was not strictly necessary, medically, but the
initiator of the visit and the reason for the visit differed. I
visited on a Friday afternoon to have my spirits lifted by
this inspirational character. I may have seen three heart
sink patients that morning but one visit to Ellen was more
than equal to that.

Ellen died of a myocardial infarct in October 1994,
aged 93. On the afternoon of her death she said,
"Hold my hand." It was the only time she ever asked
anything of me.-TIM CARNEY is a general practitioner
in Hexham
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