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here have been numerous studies of the relation between
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Study objectives: To compare the demographic, behavioural, and biological correlates of use of hor-
mone replacement therapy (HRT) in women with an intact uterus and women who have undergone hys-
terectomy.

Design: Cross sectional analysis of data from the Busselton Health Study and the 1994
Healthway-National Heart Foundation Risk Factor Survey.

Setting: Busselton and Perth, Western Australia, 1994.

Participants: 2540 women aged 35-79 years.

Main outcome measures: Demographic, behavioural, and biological correlates of use of HRT by
hysterectomy status.

Results: In women with an intact uterus, after adjustment for age and place of residence, current use
of HRT was significantly associated with having a professional level of occupation, ever use of alcohol,
having a history of smoking, and a lower body mass index. Current users of HRT had significantly lower
levels of total cholesterol and higher levels of triglycerides than non-users. In women who had under-
gone hysterectomy, the only non-biological characteristic associated with use of HRT was having a his-
tory of smoking. Current users of HRT had lower levels of systolic blood pressure, lower levels of LDL
cholesterol, higher levels of HDL cholesterol, and higher levels of triglycerides. The association between
use of HRT and participation in exercise, level of systolic blood pressure, level of HDL cholesterol, and
total/HDL cholesterol ratio varied significantly by hysterectomy status. After adjustment for age and
place of residence, the mean levels of systolic and diastolic blood pressure, body mass index, waist/
hip ratio, LDL cholesterol, and total/HDL cholesterol ratio were highest in women who had undergone
hysterectomy and were not using HRT.

Conclusions: Demographic/behavioural and biological correlates of use of HRT varied depending on
hysterectomy status. Demographic and behavioural characteristics were more important as selection
factors for use of HRT in women with an intact uterus than in women who had undergone hysterectomy.
Women who had undergone hysterectomy and were not using HRT had a significantly worse profile
for CHD than did women with an intact uterus. These results indicate that any bias in estimates of the
protective effect of HRT on risk of CHD in observational studies is likely to depend on the prevalence of
hysterectomy within the study population. Hysterectomy status needs to be taken into account in any
studies that investigate the effect of HRT on risk of CHD.

An important confounding variable in the study of the rela-

Thormone replacement therapy (HRT) and coronary heart
disease (CHD).' * In observational studies, current users of
HRT have consistently been shown to have a better cardiovas-
cular risk factor profile than non-users and to have a lower
risk of cardiovascular events.'> However, some studies have
shown that users of HRT have a better risk factor profile before
HRT,*’ and it has therefore been argued that the protective
effect of HRT on risk of CHD has been over-estimated.”® This
argument is reinforced by the failure of two recent ran-
domised trials involving women with established CHD’ " to
show a protective effect." Results of randomised trials in
women without CHD are not yet clear. The PEPI study showed
improved lipoprotein and lower fibrinogen levels in women
using HRT.” On the other hand, in the Women'’s Health Initia-
tive, the comparison of the effect of combined HRT (oestrogen
plus progestin) with placebo in women with an intact uterus
showed a slight increase in risk of CHD and other
cardiovascular events (stroke and pulmonary embolism) after
five years. This arm of the trial was stopped prematurely
because of an increased risk of breast cancer and an excess of
risks over benefits as measured by a global index."” The unop-
posed oestrogen component of the trial, involving women who
had undergone hysterectomy, is continuing, with results
expected in 2005."
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tion between HRT and CHD, not adequately accounted for in
previous studies, is whether or not a woman has had a hyster-
ectomy. Hysterectomy has consistently been shown to be the
primary determinant of use of HRT in women around the
world,”" and there is evidence that women who have under-
gone hysterectomy differ from women with an intact uterus
with respect to important risk factors for CHD**** and have a
greater risk of CHD.” ** Estimates of the effect of HRT on risk
of CHD from observational studies are largely based on
women who have undergone hysterectomy' * and few studies
of the correlates of use of HRT have stratified by hysterectomy
status.

It should be noted that hysterectomy is likely to be the
important confounding variable, not the removal of ovaries.
Numerous studies have shown the decline in ovarian function
associated with hysterectomy even if the ovaries are not
removed.”* Furthermore, hysterectomy status, rather than
ovarian status, is the main determinant of whether women are
prescribed oestrogen or oestrogen combined with a

Abbreviations: HRT, hormone replacement therapy; CHD, coronary
heart disease
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Table 1
Busselton and Perth women in 1994

Prevalence of hysterectomy and current use of HRT by age group in

Prevalence of Prevalence of by hysterectomy status (%)t

Prevalence of current use of HRT

Location hysterectomy  current use of

of survey Age N %* (%) HRT (%) No hysterectomy Hysterectomy

Busselton  35-49 741 43.6 12.0 8.9 4.1 43.8
50-59 370 21.8 31.9 42.4 34.5 59.3
60-69 354 20.8 31.6 30.5 723.5 45.5
70-79 234 13.8 34.0 18.3 11.1 32.4
All 1699 100.0 23.5 21.5 14.2 45.4

Perth 35-49 291 34.6 15.1 8.2 4.9 27.3
50-59 286 34.0 36.0 45.8 38.2 59.2
60-69 264 31.4 37.9 27.3 18.3 42.0
70-79 - - - - - -
All 841 100.0 29.4 27.0 18.9 46.6

category of hysterectomy status.

*Cell values are column percentages for age distribution. tCell values are column percentages for each

Table 2 Association (odds ratio and 95% confidence intervals) between current use
of HRT and demographic and behavioural variables by hysterectomy status in
Busselton and Perth women combined after adjustment for age group and place of

residence
No hysterectomy Hysterectomy ﬁ'\:/eil'zuc?i;?\rwiih
hysterectomy

Description of variables OR 95% Cl OR 95% ClI status®
Demographic variables
Partner

Married/de facto 1 1

Widowed 1.04 0.65 10 1.67 0.63 0.33t01.18

Separated/divorced 0.95 0.58t01.55 1.09 0.65t01.83

Single 2.18 1.04 to 4.56 1.07  0.34103.37 0.457
Place of birth

Australia 1 1

United Kingdom 1.31 0.91 to 1.89 1.49  0.98102.27

Other 0.73 0.44 10 1.21 0.85 0.44 10 1.61 0.957
Occupation

Unemployed/retired/no 1 1

occupation reported

Professional /managerial 1.50 1.02 to 2.22 1.59  0.95t02.66

Skilled labour 1.53 0.51 to 4.58 079 0.211t02.93

Selling/clerical 1.20 0.76 10 1.90 1.55 0.871t02.74

Labouring/plant operation  0.98  0.66 to 1.45 1.28  0.82101.99 0.256
Behavioural variables
Participation in regular physical activity

No 1

Yes 1.34 0.97 10 1.86 0.83 0.57 to 1.21 0.049
Ever drunk alcohol

No 1 1

Yes 1.91 1.23 t0 2.97 1.68 1.02 to 2.79 0.949
Smoking status

Never smoked 1 1

Ex-smoker 1.67 1.24 10 2.26 1.62 1.12 10 2.35

1-14 cigarettes per day 1.84 0.97 to 3.50 1.75 0.7510 4.08

15+ cigarettes per day 1.65 0.91 to 3.01 0.98 0.5310 1.79 0.744

*p Value for the likelihood ratio test of the inferaction term.
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progestin.” Women with an intact uterus are more likely to
use combined therapy (oestrogen plus progestin) to protect
against endometrial cancer rather than oestrogen alone.” *
Progestin in the HRT regimen may attenuate the benefit of
oestrogen in reducing risk of CHD, and the recently published
results of the Women'’s Health Initiative have in fact shown a
small increase in CHD in women using a combined
regimen."” "’ Thus the impact of different regimens of HRT on
risk factors for CHD is another source of potential confound-
ing associated with hysterectomy status.

The availability of data from two population based studies
in Western Australia, provides an opportunity, within the

limitations of a cross sectional study, to examine the
association between a variety of behavioural and biological
risk factors for CHD and current use of HRT, stratifying for
hysterectomy status.

METHODS

Busselton sample

Repeated cross sectional health surveys of all adults and
school children were conducted in the shire of Busselton in
Western Australia over the period 1966 to 1983.” A follow up
survey of all participants in the 1966 to 1983 surveys (includ-
ing those who had left Busselton) was conducted in 1994/95.

www.jech.com


http://jech.bmjjournals.com

Downloaded from jech.bmjjournals.com on 20 July 2005

296 Lambert, Straton, Knuiman, et al
Table 3 Association (odds ratio and 95% confidence intervals) between current use
of HRT and level of biological variables by hysterectomy status in Busselton and Perth
women combined after adjustment for age group and place of residence

No hysterectomy Hysterectomy p Value for interaction

Description of with hysterectomy
biological variables OR 95% ClI OR 95% ClI status*
Systolic blood pressure (mm Hg)

<111 1 1

112-123 1.28 0.8510 1.93 0.75 0.44 10 1.27

124-139 1.17 0.77 10 1.77 0.76 0.4510 1.28

139+ 0.76 0.48 10 1.21 0.63 0.37 10 1.10 0.021
Diastolic blood pressure (mm Hg)

<69 1

70-75 1.04 0.70to 1.56 1.26 0.76 t0 2.08

76-82 1.22 0.831t0 1.79 0.84 0.5210 1.35

83+ 0.79 0.5210 1.19 0.93 0.58 10 1.51 0.127
Waist/hip ratio

<0.74 1 1

0.75-0.78 1.00 0.69 to 1.46 1.04 0.6310 1.72

0.79-0.83 0.82 0.5610 1.19 0.91 0.57 to0 1.46

0.84+ 0.72 0.48 to 1.08 0.59 0.36 10 0.97 0.427
Body mass index (kg/m?)

<22.58 1 1

22.59-25.10 0.81 0.561t0 1.17 0.88 0.54to 1.45

25.11-28.56 0.52 0.35100.76 0.77 0.47 10 1.24

28.57+ 0.49 0.33100.72 0.61 0.38 10 0.98 0.818
Total cholesterol (mmol/I)

<4.95 1 1

4.96-5.64 0.88 0.58to0 1.31 0.72 0.43 to 1.22

5.65-6.41 0.75 0.5010 1.13 0.83 0.49 10 1.38

6.42+ 0.45 0.29 10 0.70 0.97 0.58 to 1.63 0.090
HDL cholesterol (mmol/I)

<1.25 1 1

1.26-1.50 1.03 0.71 10 1.50 1.28 0.7810 2.11

1.51-1.80 1.02 0.69 to 1.50 1.69 1.05 0 2.73

1.81+ 1.05 0.72 10 1.54 4.12 2.60 1o 6.54 <0.001
LDL cholesterol (mmol/I)

<2.93 1

2.94-3.50 0.81 0.54 10 1.21 0.89 0.54 10 1.47

3.51-4.20 0.72 0.48 to 1.06 0.62 0.38 to 1.00

421+ 0.47 0.311t00.71 0.52 0.32100.85 0.347
Triglycerides (mmol/I)

<0.70 1 1

0.71-1.00 1.61 1.06 to 2.46 1.47 0.85 10 2.55

1.01-1.50 1.56 1.01 to 2.41 1.50 0.87 t0 2.58

1.51+ 1.13 0.7210 1.77 1.69 1.00 to 2.85 0.414
Total/HDL cholesterol ratio

<3.00 1 1

3.01-3.67 0.89 0.60 o 1.30 0.72 0.44101.16

3.68-4.65 0.77 0.521t0 1.14 0.54 0.33100.88

4.66+ 0.71 0.48 to 1.04 0.29 0.18 to 0.47 0.001
*p Value for the likelihood ratio test of the interaction term.

This included a comprehensive self administered health ques-
tionnaire, physical examination and tests by trained person-
nel; blood samples were taken for biochemical and other
analyses (http:/bsn.uwa.edu.au). The Busselton women eligi-
ble for this investigation were the 2310 women attending the
1994/95 survey who were aged 35 to 79 years at that time.
Women with incomplete data (n=611) for any variables under
investigation were excluded leaving 1699 women in the final
analyses.

Perth sample

The Perth women were part of the 1994 National Heart Foun-
dation Risk Factor Survey. They were also controls in a
case-control study of risk factors for acute myocardial infarc-
tion in women aged 35-69. For each five year age group, 152
were selected from the Perth electoral roll and invited to
attend a clinic where they completed a self administered
questionnaire and underwent a physical examination by a
trained nurse. Additional women (17 aged 45-54 and 264
aged 55-64) were randomly selected from the electoral roll for
purposes of the case-control study. Of the 1345 women invited
to the survey, 75.3% (n=943) attended. After exclusion of

www.jech.com

women with any missing information (n=102), 841 women
remained in the present analyses. The questionnaire included
demographic variables, aspects of lifestyle related to CHD, and
medical and gynaecological history. Further information con-
cerning use of HRT was collected in a telephone interview.

Ethical considerations
The Committee for Human Rights of the University of Western
Australia approved the protocol for the two surveys.

Data analysis
Variables evaluated as correlates of current use of HRT were
grouped into demographic (age, marital status, country of
birth, and level of occupation), behavioural (leisure time
physical activity, ever use of alcohol and smoking) and
biological (systolic and diastolic blood pressure, body mass
index (kg/m?), waist to hip ratio, total cholesterol (mmol/l),
HDL cholesterol (mmol/l), LDL cholesterol (mmol/l) and trig-
lycerides (mmol/l) and total to HDL cholesterol ratio) catego-
ries.

After first confirming the (age specific) similarities for Bus-
selton and Perth subjects, the two groups were combined for
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analyses although place of residence was included in all mod-
els. Logistic regression analysis was performed to determine
the place of residence and age adjusted odds ratio (and 95%
confidence intervals) of current use of HRT for each
demographic, behavioural, and biological variable separately
for women with and without a hysterectomy. The odds ratio
estimates observed in women with and without hysterectomy
were compared by fitting a joint model including both groups
and calculating the p value of the likelihood ratio statistic of
the interaction term representing the individual variable and
hysterectomy status. The actual interaction p values are
reported and, as a total of 15 variables were assessed, we have
only highlighted and interpreted interactions with p<0.025 as
statistically significant. Finally, multivariate logistic regression
analyses were performed to determine the independent corre-
lates of HRT use separately for women who had undergone
hysterectomy and women with an intact uterus. Separate
reverse stepwise analyses were first performed for all
demographic/behavioural variables and biological variables
and the terms retained in each model were then combined
and a second reverse stepwise procedure was conducted to
obtain the final model. A p value of less than 0.05 was the cri-
terion used to retain variables in the model because the
purpose was to compare the list of correlates for the two
groups and a more stringent criterion may have discarded rel-
evant variables.

In a separate analysis, the mean level for each biological
variable was ascertained by hysterectomy status and current
use of HRT, after adjustment for age as a continuous variable
(age and age squared) and place of residence. A pairwise com-
parison of means was then conducted. The mean of each of the
three groups, users and non-users of HRT with an intact
uterus and users of HRT who had undergone hysterectomy,
was compared with the mean of the group of women who had
undergone hysterectomy and were not current users of HRT.

RESULTS

As shown in table 1 there were differences in the age distribu-
tion of the two study samples. However, the overall and age
specific prevalence of hysterectomy and current use of HRT
were similar in the two surveys. Apart from age, the distribu-
tions of demographic and behavioural variables were similar
in the two study populations, and data from Perth and Bussel-
ton were combined in all other analyses with adjustments
made for age and place of residence. About 15% of women
aged less than 50 and about one third of women aged 50 or
over reported having undergone hysterectomy. The age
specific prevalence of current use of HRT varied by hysterec-
tomy status. For example, among women aged 50-59, 60% of
women who had undergone hysterectomy were using HRT
compared with 35% of women with an intact uterus.

As shown in table 2, after adjustment for age group and
place of residence, current use of HRT in women with an intact
uterus was significantly associated with being single, having a
professional level of occupation, having ever drunk alcohol
and being a ex-smoker. In women who had undergone
hysterectomy, only being an ex-smoker and having ever drunk
alcohol had a significant association with current use of HRT.

Table 3 shows that association between current use of HRT
and systolic blood pressure, level of HDL cholesterol, and
total/HDL cholesterol ratio varied significantly by hysterec-
tomy status. In women who had undergone hysterectomy, lev-
els of systolic blood pressure tended to be lower in current
users of HRT, while in women with an intact uterus there was
no clear association. In both groups, total/HDL cholesterol
ratio tended to be lower in current users of HRT but the
strength of the association was greater in women who had
undergone hysterectomy. Current use of HRT was associated
with higher levels of HDL cholesterol in women who had
undergone hysterectomy but not in women with an intact
uterus.
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Table 4 Independent correlates of current use of HRT
in women with an infact uterus after adjustment for age
group and place of residence
Description of variable Odds ratio  95% CI
Age group
35-39 1
40-44 4.64 1.29 to 16.67
45-49 17.97 5.29 10 61.04
50-54 75.40 22.63 10 244.6
55-59 126.20 37.9810419.4
60-64 7558 22.43 10 254.4
65-69 33.12 93510 117.4
70-74 22.42 5.75 10 87.48
75-79 9.83 1.86 to 52.03
Place of residence
Perth 1
Busselton 1.14 0.83 10 1.57
Occupation
Unemployed/retired/ 1
no occupation reported
Professional/managerial 1.55 1.04 to 2.33
Skilled labour 1.72 0.56 to 5.30
Selling/clerical 1.08 0.67t0 1.73
Labouring/plant operation 0.95 0.63 to 1.44
Ever use of alcohol
No 1
Yes 1.76 1.11t02.78
Smoking status
Never 1
Ex-smoker 1.56 1.13102.14
1-14 cigarettes per day 1.87 0.96 to 3.63
15+ cigarettes per day 1.59 0.85102.98
Level of total cholesterol (mmol/I)
<4.95 1
4.96-5.64 0.80 0.53 10 1.23
5.65-6.41 0.64 0.42 10 0.99
6.42+ 0.39 0.24 to 0.62
Level of triglycerides (mmol/I)
<0.70 1
0.71-1.00 2.07 1.32 10 3.25
1.01-1.50 2.32 1.4510 3.70
1.51+ 2.00 1.20t0 3.33
Level of body mass index (mmol/I)
<22.58 1
22.59-25.10 0.78 0.53 10 1.15
25.11-28.56 0.51 0.34 10 0.77
28.57+ 0.45 0.30 t0 0.69

The other biological variables tended to have a similar
association with current use of HRT regardless of hysterec-
tomy status. In both groups current use of HRT was associated
with a smaller waist to hip ratio, lower body mass index, and
lower levels of LDL cholesterol. HRT use was lower for women
in the lowest quartile for triglycerides.

Tables 4 and 5 show the final multivariate models for use of
HRT separately for women with an intact uterus and women
who had undergone hysterectomy. Results of the separate
analyses for biological and non-biological variables are not
presented because all variables retained in these separate
models remained significant when they were combined in the
final models presented below. As shown in table 4, among
women with an intact uterus, current use of HRT was signifi-
cantly and independently associated with a higher status
occupation, having ever drunk alcohol, history of past or cur-
rent smoking, lower total cholesterol and higher triglycerides,
and lower body mass index.

In women who had undergone hysterectomy, the only non-
biological variable retained in the final model was smoking
(table 5). Current use of HRT was significantly and independ-
ently associated with lower systolic blood pressure, lower LDL
cholesterol, and higher HDL cholesterol and triglycerides.

Table 6 shows the mean level of each biological variable by
hysterectomy and HRT status after adjustment for age and

www.jech.com
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Table 5 Independent correlates of current use of

HRT in women who have undergone hysterectomy after

adjustment for age group and place of residence

Description of variable Odds ratio  95% CI

Age group
35-39 1
40-44 0.74 0.23 10 2.39
45-49 1.33 0.44 to 4.01
50-54 2.91 0.99 to 8.55
55-59 1.87 0.651t05.41
60-64 1.30 0.43 to 3.89
65-69 0.86 0.28 to0 2.65
70-74 0.37 0.11 10 1.28
75-79 0.52 0.13 10 1.99

Place of residence
Perth 1
Busselton 1.22 0.8210 1.81

Smoking status
Never 1
Ex-smoker 1.64 1.10 to 2.44
1-14 cigarettes per day 1.70 0.68 to 4.27
15+ cigarettes per day 1.34 0.70 10 2.56

Level of systolic blood pressure (mm Hg)
<111 1
112-123 0.56 0.31to0 1.01
124-139 0.59 0.33 to 1.06
139+ 0.52 0.28 10 0.95

Level of LDL cholesterol (mmol/I)
<2.93 1
2.94-3.50 1.03 0.60to0 1.76
3.51-4.20 0.62 0.37 to 1.06
421+ 0.57 0.34 10 0.97

Level of HDL cholesterol (mmol/I)
<1.25 1
1.26-1.50 1.65 0.97 t0 2.80
1.51-1.80 2.68 1.56 t0 4.61
1.81+ 7.29 4.21 10 12.59

Level of triglycerides (mmol/I)
<0.70 1
0.71-1.00 2.10 1.14 t0 3.88
1.01-1.50 2.78 1.49 t0 5.17
1.57+ 5.00 2.61109.57

place of residence. Women who had undergone hysterectomy
and were not current users of HRT had the highest mean level
of systolic blood pressure, diastolic blood pressure, body mass
index, waist-hip ratio, LDL cholesterol and total/HDL choles-
terol ratio and the lowest mean level of HDL cholesterol of any
group within the study population. The differences in means
between women who had undergone hysterectomy and were

Lambert, Straton, Knuiman, et al

not current users of HRT and the other groups of women
attained statistical significance for a number of variables.
Women who had undergone hysterectomy but were not using
HRT clearly had a worse coronary risk factor profile than
women with an intact uterus.

DISCUSSION

Using two population based cross sectional surveys this study
has examined the demographic/behavioural characteristics
and the biological coronary risk factor profiles of users and
non-users of HRT, stratified by hysterectomy status. It should
be noted that the study is limited by the lack of information
about the regimen of HRT used (combined therapy or oestro-
gen alone) and the duration of use. It was not possible to
obtain accurate information about the ovarian status of the
women who had undergone hysterectomy. However, other
evidence from the Western Australian Hospital Morbidity
Data System for the time period under consideration, showed
that the rate of bilateral oophorectomy in connection with
hysterectomy was low” and self reports indicated that the
prevalence of bilateral oophorectomy in the Perth sample was
less than 10%. In any case, for reasons noted earlier, hysterec-
tomy is the important confounding variable, not ovarian
status.

Because of the cross sectional nature of this investigation, it
has not been possible to test formally the hypothesis that
women using HRT have a lower coronary risk before
beginning therapy. Nevertheless, some interesting differences
according to hysterectomy status have emerged, which
suggest lines for further research.

There was a strong association between hysterectomy and
the use of HRT, with women who had undergone a
hysterectomy much more likely to use HRT. This confirms the
findings of other authors.”" Even so, more than half of the
women in this study who had undergone hysterectomy were
not using HRT.

Demographic and behavioural characteristics

The results of this study add support to previous observations
in other countries that socioeconomic status and healthy
behaviours may be less important as selection factors for use
of HRT in women who have undergone hysterectomy than in
women with an intact uterus.”*”*

In this study a professional level of occupation was only
significantly associated with HRT use in those with an intact
uterus, which is consistent with the findings of other studies
that indicators of social class, such as level of occupation and
level of education are significantly associated with use of HRT

residencet

Table 6 Mean level of biological variables by hysterectomy and current use of HRT
status in Busselton and Perth women combined after adjustment for age and place of

No hysterectomy

Hysterectomy

Current use of HRT

Current use of HRT

Description of biological variable No n=1598 Yesn=296 Non=350 Yesn=296
Systolic blood pressure (mm Hg) 128.0* 126.6* 130.6 128.2**
Diastolic blood pressure (mm Hg) 76.9 76.1* 77.7 771

Body mass index (kg/m?) 26.0* 25.0* 26.9 25.7*
Waist/hip ratio 0.79 0.79* 0.80 0.79

Total cholesterol (mmol/I) 5.73 551* 5.73 577

HDL cholesterol (mmol/I) 1.52* 1.54* 1.47 1.67*

LDL cholesterol (mmol/I) 3.67 3.44* 3.68 3.46*
Triglycerides (mmol/I) 1.22* 1.21* 1.34 1.45*
Total/HDL cholesterol ratio 4.02* 3.83* 4.18 3.69*

undergone hysterectomy.

tAge adjustment included age and age squared. *p<0.05 for pairwise comparison with non-users of HRT
who have undergone hysterectomy. **p<0.10 for pairwise comparison with non-users of HRT who have

www.jech.com
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in women with an intact uterus but not in women who have
undergone hysterectomy.

The association of higher social class with reduced risk of
CHD is considered to be mediated through various behaviours,
including diet, physical activity, and smoking habit.”” * In this
study, among women with an intact uterus, users of HRT were
more likely to have ever drunk alcohol and to have a lower
BMI but were also more likely to have a history of smoking
after adjustment for other significant variables. In women
who had undergone hysterectomy, the only behaviour associ-
ated with current use of HRT in the final multivariate model
was having a history of smoking.

Johannes et al” found, in the only prospective study
stratified by hysterectomy status, that among women who had
undergone hysterectomy the only single significant predictor
of initiation of use of HRT was the surgery itself. On the other
hand, among women with an intact uterus, regular exercise,
use of alcohol and lower BMI were all significant predictors of
use of HRT.

Biological risk factors

In all of the biological risk factors examined in this study,
there were differences between users and non-users of HRT
according to hysterectomy status. Among women who had
undergone hysterectomy, current use of HRT was associated
with lower levels of systolic blood pressure, LDL cholesterol,
and higher levels of HDL cholesterol and triglycerides. Among
women with an intact uterus, current use of HRT was associ-
ated only with lower levels of total cholesterol and higher lev-
els of triglycerides. It has been argued that the finding of
higher triglycerides is not important for coronary risk in users
of HRT. In the three year PEPI randomised trial both oestrogen
alone and combined HRT increased levels of triglycerides' but
the resulting higher level is not thought to be atherogenic
because HRT increases triglycerides by increasing production
rather than decreasing clearance.” ** Similarly, in a French
cross sectional study of women with an intact uterus, mean
level of total cholesterol was found to be significantly lower in
current users of combined HRT, although the mean level of
triglycerides was significantly higher.” Leaving aside the trig-
lycerides, therefore, current use of HRT was associated, in this
study, with a more favourable lipid profile, regardless of
hysterectomy status, but the differences were greater among
women who had undergone hysterectomy than among
women with an intact uterus.

The association between current use of HRT and systolic
blood pressure level was significant in the final multivariate
model only in women who had undergone hysterectomy. Lev-
els of systolic blood pressure were higher in women who had
undergone hysterectomy, consistent with the findings of other
studies.” *

In the French study cited above it was observed that levels
of systolic and diastolic blood pressure were each significantly
lower in users of combined HRT than in non-users.” On the
other hand, in the PEPI trial, no association was observed
between use of HRT and level of blood pressure, however the
smallest increase in blood pressure over three years of follow
up was observed in women using oestrogen alone."” Amigoni
et al recently reported that current use of HRT was associated
with a small but significant decrease in risk of increased blood
pressure but there was no stratification by hysterectomy
status.*”

Women in this study who had undergone hysterectomy and
were not using HRT had the highest mean level of systolic
blood pressure, diastolic blood pressure, body mass index,
waist to hip ratio and LDL cholesterol and total to HDL chol-
esterol ratio and the lowest level of HDL cholesterol. This con-
firms the findings of Wolf ef a/ that among women who had
undergone hysterectomy, levels of cholesterol and blood pres-
sure were higher among non-users of HRT than among users.
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Key points

e Hysterectomy status is an important confounding variable in
the study of the relation between HRT and CHD.

e Selection factors for use of HRT and the association
between use of HRT and level of coronary risk factors vary
by hysterectomy status.

* Women who have undergone hysterectomy and are not
using HRT have a significantly worse profile for CHD than
did women with an intact uterus.

e Future investigations of the effect of HRT on risk of CHD
should stratify results by hysterectomy status.

They were also higher than for women with an intact uterus,
both users and non-users of HRT.” Without use of HRT,
women who have undergone hysterectomy seem to have a
worse coronary risk factor profile than other women, which is
consistent with other studies.” * *” The relations between use
of HRT, hysterectomy status, and blood pressure need further
investigation.

In conclusion, this study has shown that selection factors
for the use of HRT and the association between use of HRT and
a woman'’s coronary risk factor profile vary by hysterectomy
status. In women who have undergone hysterectomy, current
use of HRT is associated with an improved profile for risk of
CHD in terms of lipid metabolism and systolic blood pressure
that does not seem to be associated with healthy behaviours.
These results suggest that the extent of any bias in estimates
of the protective effect of HRT on risk of CHD in observational
studies is likely to depend on the prevalence of hysterectomy
within the study population.” It was not possible in this
study to determine the relative contributions of hysterectomy
status and the HRT regimen used. The results of this study
underscore the importance of stratifying by hysterectomy sta-
tus in future studies that investigate the effect of HRT on risk
of CHD.
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