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We asked 422 patients who had used the combined
pill at some time about their knowledge of appropriate
secondary methods of contraception to be used in the
event of forgotten pills, severe vomiting, severe
diarrhoea, and concurrent antibiotic treatment. Four
correct replies were given by 70 (19%) of the 372
patients instructed by general practitioners and 25
(50%) of the S50 instructed in community family
planning clinics. This difference was significant
(p<0-001) and was not explained by age, parity,
marital status, or social class, which were similar in
both groups.

Comment

Self selection bias—for example, because of better
informed and motivated patients seeking advice from
specialist clinics—cannot be excluded from this study.
Our results are, however, consistent with those of
previous studies which suggest that patients attending

general practitioners (the main source of contraceptive
advice) are less knowledgeable than those attending
specialist clinics.'* An audit of unplanned pregnancies
seen in one practice also emphasised the need for great
care in counselling people using the pill.’ Efforts to
encourage the use of condoms as protection against
sexually transmitted infections should emphasise their
use as well as rather than instead of more effective
contraceptive methods, but greater knowledge of
postcoital methods and their use is also vital.®
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Weak link in vaccine cold chain

Hilary Briggs, Susan Ilett

The efficacy of vaccines, especially live vaccines, may
be compromised unless they are kept at 2-8°C (or 0-4°C
for polio vaccine) at every stage of the cold chain from
manufacturer to recipient. In tropical countries the
importance of maintaining the cold chain is recognised,
but in temperate countries it has been given little
attention until recently. Results from Hungary
indicated that vaccines were exposed to heat during
transport and that facilities for refrigeration were
inadequte,' and recent British studies have shown
that the storage of vaccines is inadequate in general
practices and health authority premises.?* We assessed
the conditions in which vaccines were transported in
Birmingham during the summer and surveyed the
modes of transport used.

Methods and results

Vaccines were transported from a central distribu-
tion point to 53 general practices and six health clinics
in the former Central Birmingham Health District.
Staff from the general practices collected their vaccines
from the central office, while health clinics received
theirs from the district’s transport service. Each of the
138 orders for vaccines studied was made up into an
ordinary envelope that contained a Monitor Mark
Time-Temperature Integrator Tag (3-M). This is a
laminated strip that, once activated, indicates exposure
to temperatures over 10°C by the progression of a blue
dye along the strip. It is accurate to within 1°C of the

Number (percentage) of packages of vaccines exposed 1o excessive temperatures during transport from central

distribution point (n=104)

Maximum temperature experienced

No of usable results <10°C >10°C x? Test
Mode of transport:
Car 75 35 (47) 40(53)
Car with cool box 4 3(75) 1(25)
District transport 18 18 (100)
Journey time:
<30 Minutes 43 32(74) 11(26) .
>30 Minutes 4 3°(7) 38(93) p<0-001
Journey distance:
<3-2km 36 19(53) 17 (47) .
>3-2km 57 17(30) 40(70) p<0-05
Refrigeration in transit:
Yes 17 5(29) 12(71) "
No 75 33(44) 42(56) p>005
Refrigeration on arrival*:
Yes 29 10(34) 19 (66) ’
No 63 26 (41) 37(59) p>0-05

*Refrigeration between arrival and opening of package.
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actual temperature in the package (information
supplied by manufacturer). Thus any breakdown in
the cold chain could be quantified.

Data on exposure to high temperatures and on
transport (such as mode, duration, distance, and
refrigeration) were obtained by means of a short
questionnaire completed by the recipient on opening
the package of vaccine. The ambient temperature for
each day of the study was determined from local
weekly weather statistics.

Altogether 104 questionnaires were usable. The
table shows the results; some results were excluded
because information was lacking or, in three cases, the
spread of blue dye along the indicator strip was
extensive and clearly inconsistent with other details.
Sixty six of the vaccine packages had been exposed to
temperatures >10°C. All vaccines transported by
the district transport service, which does not use
refrigerators and is not provided with cool boxes, were
exposed to excessive temperatures. Over half of
those transported by car were similarly exposed.
The proportion of vaccines exposed to >10°C was
significantly higher when the journeys lasted more
than 30 minutes or were greater than 3-2 km. Tem-
porary refrigeration of vaccines during or after their
transport had no benefit and may be falsely reassuring.
The mean maximum daily temperature during the
study was 21 (range 11-27)°C. The daily temperatures
were not related to exposure of the vaccines to tempera-
tures >10°C.

Comment

The only successful means of transporting vaccines
without excessive warming was by car, and this
depended on speed of transit. The use of cool boxes
was so rare that we cannot comment on their potential
effectiveness, and it is difficult to obtain small cool
boxes of known effectiveness in Britain.

We welcome the Department of Health’s takeover of
the distribution of vaccines.* This will not, however,
address the deficiencies of local storage facilities on
those occasions, such as immunisation of children at
school, when vaccines need to be transported to other
sites. The World Health Organisation recommends
that all polio vaccines that are exposed to temperatures
over 10°C for more than a day (five days for measles
vaccines) should be used within three months. Thus
the cumulative effect of inadequate transport, poor
storage, and exposure in consulting rooms during
clinics may be considerable. Using cool boxes of
known effectiveness, improved staff training, and
random monitoring exercises similar to this one would
improve a potentially hazardous situation.
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Risk of vertebral fracture in
women with rheumatoid arthritis

T D Spector, G M Hall, E V McCloskey,
J A Kanis

Rheumatoid arthritis commonly affects postmeno-
pausal women, and osteoporosis and resultant fractures
may contribute to the morbidity of the condition.' No
large case-control studies have assessed the rates of
vertebral fracture in a standardised manner. We com-
pared women with rheumatoid arthritis with popula-
tion controls for the presence of vertebral fractures.

Subjects, methods, and results

The cases were drawn from 191 postmenopausal
women aged 45-65 with rheumatoid arthritis who
consecutively attended clinics in five London hospitals.
All were white, were not taking replacement oestro-
gens, and had agreed to have their bone density
measured before entering a drug study. They were
asked if additional radiographs of the spine could be
taken, and 149 (78%) agreed. The controls were 713
postmenopausal women aged 45-65 not taking
hormone replacements. They were obtained from the
age-sex register of a large general practice in London,
and those who responded (77%) were similar to the
national average in height, weight, and smoking
habits. The socioeconomic status of the women was
estimated from their postcode (ACORN classification
system).

Radiographs of the women’s lateral thoracic and
lumbar spine were taken in a standardised manner.
They were examined with a semiautomated morpho-
metric technique with high specificity? by a single,
blinded observer using a digitising board, and anterior,
central, and posterior heights were recorded. The
predicted posterior height for each vertebra was calcu-
lated from four adjacent vertebrae, and an algorithm
compared the ratios with normal ranges of vertebral
heights from T4 to L4. A woman was classified as
having a fracture if she had at least two minor

with and without rh toid arthritis and with and without

vertebral fractures. Figures are means (SD) unless stated otherwise

Arthrtic women
With vertebral Without vertebral Controls
fracture (n=18) fracture (n=131) (n=713)
Age 59-0 (4-3)* 56-3 (4-8) 56-0(5-2)
Years since menopause 10-6(7-3) 7-9(5-8) 8-6(5-8)
Weight (kg) 63-2(11:4) 64-9 (121) 67-1(11-7)
No (%) who had undergone hysterectomy 3(16:7) 22(16°8) 208 (29-2)
No (%) who had ever smoked 10 (55-5) 39(30-9)1 332(46°6)
Bone mineral density (g/cm?):
L)L, 0-89(0-4) 0-92 (0-16)
Neck of femur 0-64(0-13) 0-71(0-15)
Indicators of disease activity:
Erythrocyte sedimentation rate 32:9(27-6) 33-5(24-5)
Articular index 9-4(8-5) 10-7 (8-7)
Score on health assessment questionnaire 1-5(1-0) 1-4(0-9)
Duration of disease (years) 13-9(10-7) 11:5(9:7)

*p<0-05 Compared with arthritic women without fracture (z test).

$No data for five cases.
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deformities (reduction of two vertebral height ratios by
at least 2 SD) or a single severe deformity (reduction of
two vertebral height ratios by at least 3 SD). The
arthritic women were also assessed for disease activity
and bone mineral density (at the hip and spine, with a
dual energy x ray absorptiometer). Differences
between the groups were assessed with the ¥ test for
proportions and unpaired ¢ tests (after log transforma-
tion of non-normal distributions). Odds ratios were
calculated for the risk of fracture in the arthritic
women.

The cases and controls were similar in age, years
since the menopause, and weight (table). Most controls
were from lower to mid-middle class, while the cases
had a greater spread of social class. Eighteen arthritic
women (12-1%) had a vertebral fracture compared
with 44 (6:2%) of the controls (odds ratio 2-1 (95%
confidence interval 1:2 to 3-7)).

Among the arthritic women five (28%) of those with
a fracture had used steroids (mean dose 10-8 mg/day
for 89 years) compared with 46 (35%) of those without
a fracture (7-9 mg/day for 4-3 years). Those with
fractures were older (59-0 v 56-3 years, p=0-02) and
more likely to have smoked (10/18 (56%) v 39/126
(31%), p=0-04) (table). No significant differences
were found in height, weight, disease activity, duration
of disease, socioeconomic class, or years since the
menopause. Bone density was lower, but not signifi-
cantly, in the women with fractures (by 4:9% in the
lumbar spine and by 9-9% at the hip). Results were
similar when only severe fractures were analysed.

Comment

The rate of vertebral fracture in the women with
rheumatoid arthritis was over twice that in the con-
trols. The only other large studies with controls
examined hip fractures and rheumatoid arthritis and
found odds ratios of 1-5 and 2-1.2* These results
suggest that there is an increased risk of osteoporotic
fractures at the spine and hip. In our study bone
densities were not uniformly low at all sites, and
fractures cannot easily be explained by the use of
steroids or disease activity. Ankylosing spondylitis is
also associated with increased rates of vertebral
fracture.* The prevalence of vertebral fractures in
women with rheumatoid arthritis aged over 65 is
probably higher than the 12% found in the younger
women in this study, and clinicians should be aware of
the possibility of vertebral fractures in all patients with
rheumatoid arthritis.
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