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ABSTRACT

Objective: To determine differences in prevalence of cardiovascular risks and diseases in black
Jamaican postmenopausal women who had hysterectomy (hysgroup) compared with those without
(control).

Method: Eight hundred and nine (809) women (hysterectomized (HYSGRP) = 403; non-hysterecto-
mized (controls) = 406) were enrolled. Sociodemographic information and lifestyle history, measured
blood pressure, waist hip ratio, body mass index, fasting blood glucose, total and HDL cholesterol were
obtained.

Results: Of the 809 women, complete cardiovascular risk data were available in 341 controls and 328
in the HYSGRP group. There was no difference in mean age, blood pressure and body mass indices
between the subjects excluded and the subjects in the data analytical sample. A significantly lower
proportion of women in the control group exercised, attained post-secondary education and were of
higher parity. Systolic (mean difference with 95% CI; 6 (3, 9) mmHg and diastolic (3 (1, 5) mmHg)
blood pressure were lower in the HYSGRP compared with controls but total cholesterol (0.2 (0.07 to
0.4) mmol/L was greater. HDL cholesterol was not different between both groups 1.3 mmol/L (SD 0.3)
vs 1.3 mmol/L [SD 0.4] (p = 0.8435). There was no difference in the prevalence of diabetes,
hypertension and high waist-hip ratio in hysterectomized women compared with controls adjusting for
hormone replacement therapy usage, cigarette smoking, exercise and educational status. Within the
HYSGRP, there was also no difference in cardiovascular disease or risk in women who had bilateral
oophorectomy compared with women who had at least an ovary preserved at time of operation.
Conclusion: Hysterectomy was not associated with an increased risk of cardiovascular disease. This
must be taken cautiously since data did not allow for analysis on duration of menopause.
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Factores de Riesgo de la Enfermedad Cardiovascular en Mujeres Negras
Jamaicanas en la Menopausia tras Histerectomia y Ooforectomia Bilateral:

un Estudio Observacional
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RESUMEN

Objetivo: Determinar las diferencias en la prevalencia de riesgos y enfermedades cardiovasculares en
mujeres negras jamaicanas menopausicas con histerectomia, en comparacion con las que no tuvieron
esta operacion (control).

Método: Se enrolaron ochocientas nueve (809) mujeres (histerectomizadas (HYSGRP) = 403, no
histerectomizadas (controles) = 406). Se obtuvo informacion sobre datos demograficos e historia del
estilo de vida, mediciones de la presion arterial, indice cintura/cadera, glucemia en ayunas, asi como
el colesterol total y HDL.

Resultados: De 809 mujeres, habia disponible datos completos sobre el riesgo cardiovascular en 341
controles, y 328 en el grupo HYSGRP. No hubo diferencias significativas en relacion con la edad
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promedio, la presion arterial, y el indice de masa corporal entre los sujetos excluidos y los sujetos en
las muestras del andlisis de datos. Una proporcion significativamente menor de mujeres en el grupo
de control practicado, tuvo educacion post-secundaria y fueron de paridad mas alta. La presion
arterial sistolica (diferencia promedio con 95% CI; 6 (3 a 9 mmHg)) y la presion arterial diastolica (3
(1 a 5 mmHg)) fueron mas bajas en el grupo de la histerectomia HYSGRP en comparacion con el grupo
de control, pero el colesterol (0.2 (0.07 a 0.4)) fue mayor.

EI colesterol HDL no fue diferente entre los dos grupos: 1.3 mmol/L (SD 0.3) frente a 1.3 mmol/L [SD
0.4] (p = 0.8435). No hubo diferencia en cuanto a la prevalencia de la diabetes, la hipertension, y el
alto indice cintura/cadera en las mujeres histerectomizadas, en comparacion con los controles
ajustandose en relacion con el uso de la terapia de reemplazo hormonal, el habito de fumar, el ejercicio,
v el nivel educacional. Dentro del grupo HYSGRP tampoco hubo diferencias con respecto a las
enfermedades cardiovasculares o riesgos en mujeres operadas de ooforectomia bilateral, en
comparacion con las mujeres a las que se les preservo por lo menos un ovario en el momento de la
operacion.

Conclusion: La histerectomia no estuvo asociada con un aumento de riesgo de la enfermedad
cardiovascular. No obstante, esta conclusion debe tomarse con cautela, ya que los datos no permitieron

el analisis en el periodo de duracion de la menopausia.

Palabras claves: Riesgo de enfermedad cardiovascular, histerectomia

INTRODUCTION

Cardiovascular disease risk (CVD) is assessed by hyper-
tension, diabetes mellitus, obesity as estimated by body mass
index (BMI), waist circumference (WC) and waist-to-hip
ratio (WHR). Adverse lipid profile and elevated fasting
blood glucose are most important health problems faced by
postmenopausal women. Additionally, the main risk factors
for cardiovascular disecase are more prevalent after the
menopause. Risk factors for cardiovascular disease include
ethnicity, lifestyle (diet, exercise and social habits) and
oestrogen deficiency [ageing or surgery] (1). In the United
States of America (USA), where most of the data on the
subject has been collected, it has been reported that 500 000
women die annually from cardiovascular disease with 95%
of these women over age 65 years (2). Cardiovascular
disease is recognized as the leading cause of death in the
postmenopausal age group. Women of Afro-Caribbean
origin have, twice the cardiovascular mortality of Caucasian
females according to the American Heart Association
Statistics of 1994 (3).

The incidence of cardiovascular disease increases
during menopause but there appears to be marked ethnic
variability in its epidemiology. Cardiovascular death rates
are twice as high among black women, compared to white
women up to age 75 years in the USA (4) and among black
women, the burden of risk factors vary between countries (5).
The impact of oral contraceptives on the risk of ischaemic
stroke has been found to vary with oestrogen dose in
Caucasian women, while no such differences were seen
among women in developing countries (6). We therefore
believe that the impact of an additional factor like the
menopause on cardiovascular disease cannot be assumed to
be the same in different countries and ethnic groups. With
cardiovascular disease now listed as the leading cause of
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death among women in Jamaica (7), it is imperative that the
impact of all possible risk factors be estimated in order to
design appropriate interventions. Despite the failure of the
Women’s Health Initiative Observational Study to show an
independent effect of hysterectomy on cardiovascular risk
among menopausal women (8), it is important that these
associations be assessed in other populations where the mix
of risk factors may be different. In Jamaica, hysterectomy is
very common, because of the high incidence of large uterine
fibroids, bilateral oophorectomy is also a common practice in
women over age 45 years and hormone replacement therapy
is only prescribed to women with symptoms of the meno-
pause. This study aimed to assess the impact of hysterec-
tomy among black Jamaican women in a country where CVD
is common. This study sought to test the hypothesis that
among Jamaican women, hysterectomy is associated with
increased CVD risk factors compared to controls.

SUBJECTS AND METHODS

Study Design, Recruitment of Sample and Sample Size

This was a cross-sectional observational study among
women who had hysterectomy with or without bilateral
oophorectomy compared to age matched controls meno-
pausal within one year of these women but who had not had
the above procedures. Women were eligible for the study if
they had had hysterectomy with and without bilateral
oophorectomy before menopause (artificial menopause) over
age 40 years. These women were compared with a group of
a similar age and from similar neighbourhood that had not
had hysterectomy and oophorectomy (natural menopause).
Menopause was de-fined as not having menses for 1 year in
women less than 55 years old or in women older than 55
years (who were assumed to be menopausal). The two
groups were compared on the prevalence of hypertension,
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diabetes mellitus, obesity as estimated by body mass index
(BMI), waist circumference (WC) and waist-to-hip ratio
(WHR), adverse lipid profile including elevated total and
LDL cholesterol and reduced HDL cholesterol and elevated
fasting blood glucose. Based on the estimated prevalence of
10%, 28% and 65% for diabetes (5), hypertension and
obesity (9, 10) in this age group of women, a sample size of
400 per group would allow us to detect a difference in
prevalence of 10% for hypertension and obesity and 5% for
diabetes at 80% power.

Procedures

The clinical records of women who had hysterectomy from
1980 to 2000 at the University Hospital of the West Indies
were reviewed. The addresses of the hysterectomized
women were obtained and eligible women were invited by
mail to participate in the study. In addition, women were
invited to participate from health fairs and by posters. Non-
hysterectomized controls were recruited from among the
relatives of patients from the gynaecology clinic and from
health fairs.

Recruited women had their measurements done at the
Gynaecology Department, University Hospital of the West
Indies, Mona, after an overnight fast. Evaluation consisted of
the completion of an interviewer administered questionnaire
to obtain sociodemographic data, lifestyle practices and past
medical history information. For women who had hysterec-
tomy, data on oophorectomy status were corroborated by
pathology records where possible. This was followed by
anthropometry, blood pressure records and venepuncture for
fasting glucose and lipids.

Anthropometry

Weight was recorded to the nearest 0.1 kg using a balance
scale (Delta meter Mechanical balance scale) after each
participant removed shoes and outer clothes. Height was
measured to the nearest 0.1 cm using standard technique on a
stadiometer. Waist and hip circumferences were measured to
the nearest cm using anthropometric tape according to
standard techniques. Body mass index was computed as
weight in kilograms per metre squared, and waist-hip ratio as
ratio of waist measurement in centimetre to hip measurement
in centimetre.

Blood pressure
Participants were seated for 10 minutes and thereafter three
blood pressure measurements at two-minute intervals were
performed on the right arm using an automated blood pres-
sure device (Accutorr Plus Datascope, USA). The mean of
the three measurements were used in subsequent analyses.
Hypertension was defined as systolic pressure > 140 mmHg
and/or diastolic pressure > 90 mmHg or on anti-hypertensive
medication.

Anthropometry and blood pressure measurements were
done by either a registered nurse, a doctor or by a research
assistant who was taught to do the procedures.

Venepuncture

Blood samples were collected in sodium fluoride impreg-
nated tubes for glucose and in plain tube for total and HDL
cholesterol measurements. Samples were centrifuged at
2000 rpm and plasma stored at -20°C until analysis.

Ethical Considerations

The study proposal and the instruments were reviewed and
approved by the Faculty of Medical Sciences, University of
the West Indies/University Hospital of the West Indies Ethics
Committee. The women were given full explanation of the
purpose of the study and all participants gave written
informed consent.

Data Analysis

The data were entered into SPSS, verified and cleaned. The
Stata statistical software for Windows version 9 (StataCorp,
College Station, TX 77845) was used for the analysis.
The sample consisted of two groups, a control group who did
not have hysterectomy (Control) and a group of women who
had hysterectomy (Hysgroup). Results are expressed as
counts, medians with ranges or means with standard devia-
tions as appropriate. Independent #-test was used to compare
means of continuous variables whilst the Mann-Whitney test
was used to compare distributions of skewed continuous
variables between groups. Differences between categorical
variables and the hysterectomy group were tested with chi-
square statistic and two sample test of proportion.

Multiple linear regressions were used to explore dif-
ferences between the groups for blood pressure and total
cholesterol adjusting for sociodemographic, lifestyle and an-
thropometry predictors. The study further explored whether
adjustments for anthropometry, lifestyle factors and socio-
demographic factors would expose differences in odds of
cardiovascular disease risk factors ie hypertension, diabetes
and obesity between controls and the hysterectomy group
using logistic regression models.

RESULTS

A total of 809 postmenopausal black Jamaican women were
recruited of which 406 (50.19%) had no surgery (Control)
and 403 had hysterectomy (Hysgroup) with 252 having had
Total Abdominal Hysterectomy (TAH) (31.15%) and 151
Total Abdominal Hysterectomy and Bilateral Salpingo-
oophorectomy (TAHBSO) (18.67%). However, the sample
for data analysis consisted of 679 as 130 women (65 women
from the control group and 75 women with hysterectomy)
had missing laboratory data (Fig. 1) or because they pre-
sented to the clinical research unit in a non-fasted state.
Within the control group and the hysterectomized group,
there was no difference in parity, as well as mean values for
blood pressure and anthropometry in the group of women
excluded compared with women included in the data
analysis.
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Recruited
women
N=809

No
hysterectomy
(controls)
N=406
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Hysterectomy

N=403

l

l

Ovary or Ovaries
Preserved
N=252

Both Ovaries
removed
N=151

Excluded from data
analysis because of
missing data

N=65*—’/

N=54~/

N=341

N=198

N=130

Variables Controls

Included
N=341
59.3+9.4
144.3+x23.1
85.6x11.4
73.6x17.3
159.846.5
28.816.2

Excluded
N=65
59.9+10.2
141.3x19
84.3+x11.5
73.3x16.4
158.916.4
2915.9

Age yrs
Systolic blood pressure mmHg
Diastolic blood pressure mmHg
Weight kg

Height cm

Body mass index kg/m?

Variables

Age yrs

Systolic blood pressure mmHg
Diastolic blood pressure mmHg
Weight kg

Height cm

Body mass index kgm2

Hysgroup

Excluded
N=75
57.4+7.9
138.1£20.6
83.7x11.7
73.1x13.9
158.616.7
29.1£5.5

Included
N=328
58.4+8.7
138.41£20.2
82.4x11.2
73.8+14.9
159.716.9
2915.6

Fig. 1: Flow chart of sample

There was no difference in age, anthropometry, fasting
blood glucose and triglyceride concentrations as well as past
medical history of cerebrovascular accidents, hypertension
and diabetes between the control and hysgroup groups (Table
1). However mean systolic blood pressure (137 + 21 vs 142
+ 23 mmHg, mean + sd, p < 0.001), and diastolic blood
pressure were lower in the Hysgroup (82 +£11 vs 86 = 11, p <
0.004) compared with the Control group but total cholesterol
concentration (6.0 = 1.1 vs 5.7 = 1.1 mmol/L, p < 0.005) was
higher. Additionally, a higher than expected proportion of
women in the Hysgroup completed post-secondary education
(3= 14.2,df (1), p < 0.001). The proportion of women who
‘ever-smoked’ was 15% in the Control group compared with
10% in the Hysgroup. This difference was not statistically
significant (p = 0.006).

The difference in systolic blood pressure, diastolic
blood pressure and cholesterol concentrations between the
Control group and Hysgroup remained after adjusting for
age, hypertension diagnostic category, lifestyle factors (ever-
smoked cigarette and exercise) and anthropometry (body
mass index, waist-hip ratio) and educational attainment (Fig.
2). In contrast, the difference in waist- hip-ratio was no
longer significant after adjustments for these factors (Fig. 2).

There was no difference in the prevalence of
hypertension, diabetes mellitus, obesity and high triglyceride
levels between the Control group and the Hysgroup (Table
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Fig. 2: Difference between Hysterectomized group and Control group

adjusting for age, sociodemographic and anthropometry.

Annotations: Mean differences estimated by multiple linear regression
model. Outcome SBP, systolic blood pressure mmHg, DBP, diastolic blood
pressure (mmHg). TC, Total cholesterol concentrations (mmol/L). Predic-
tors include Hypertension diagnostic category, age, body mass index, waist-
hip ratio, exercise category, post-secondary education, ever smoked cigarette
and fasting blood glucose. R? is adjusted R2.

2). However, a significantly greater proportion of women in
the Hysgroup had elevated cholesterol levels. We further
explored whether adjustments for hormone replacement ther-
apy use, cigarette smoking, exercise status and educational
status would expose differences in odds of cardiovascular
disease outcome ie hypertension, diabetes and obesity be-
tween controls and Hysgroup using logistic regression
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Table 1:  Clinical and social characteristics of the participants
Variables No Hysterectomy Mean difference with p value

Hysterectomy (328) 95% CI

(n = 341)

Age (yrs) 58.8+9.4 57.9+9.3 0.9 (-0.5t0 2.9)
Systolic blood pressure mmHg 144 £23 138 £20 6.0 (3.0 to 9.0) <0.001
Diastolic blood pressure mmHg 86+ 11 82+ 11 3.0(1.0t0 5.0) <0.004
Weight kg 73.6+17.3 73.8 +£14.9 -0.2 (-2.7t02.2) ns
Height cm 159.8 £6.5 159.7£6.9 0.1 (-0.9to 1.1) ns
Body mass index kg/m? 28.8+6.2 29+5.6 -0.2 (-1.1t0 0.7) ns
Waist cm 91.1+13.3 90.1 +11.6 1.0 (-0.9 t0 2.9) ns
Hip cm 104.7 +12.4 105.1 +£10.7 -0.4 (-2.1to 1.4) ns
Waist hip ratio 0.9 +0.1 09 +0.1 0.01 (-0.01 to 0.02) ns
Waist height ratio 0.6 £0.1 0.6 £0.1 0.006 (-0.006 to 0.017) ns
Total cholesterol mmol/L 57+1.1 6+1.1 -0.2 (-0.4 to -0.07) < 0.005
Fasting blood glucose mmol/L" 52(5.1,54) 5.3(5.2,5.5) 1.0 (0.9 to 1.0) ns
Triglyceride concentrations mmol/L” 0.96 (0.92, 1.01) 1(0.96, 1.05) 1.0 (0.9 to 1.0) ns
Parity$ 300", 3%0) 172071, 73) - 0.001
Single/divorced/separated’ 187 178 0.007 (-0.06 to 0.08)" ns
Post secondary education’ 77 117 -0.13 (-0.2 to -0.06) 0.001
Employed® 175 193 -0.06 (-0.14 to 0.013) ns
Exercise’ 214 174 0.1 (0.02 to 0.17)* 0.01
Sexually activel 133 128 -0.008 (-0.008 to 0.06)" ns
Ever cigarettes’ 52 34 0.04 (0.002 to 0.1)* 0.06
Alcoholf 74 67 0.012 (-0.05 to 0.074)" ns
History of hypertension 150 150 -0.017 (-0.09 to 0.06)" ns
History of diabetes’ 55 59 -0.02 (-0.08 to 0.04)* ns
History of CVAY 8 8 -0.001 (-0.02 to 0.02)" ns
Hormone replacement therapy use’ 28 84 -0.18 (-0.23 to -0.12) 0.001

Values are means + SD; “values are geometric means with 95%CI; Svalues are medians with minimums and maximums; values are
counts with mean difference in proportions with 95% CI; ns not significant (p > 0.1)

models. The results of these analyses showed that having a
hysterectomy was not a significant predictor of the risk of
cardiovascular disease adjusting for these factors (Table 2).

A secondary outcome was whether there were differ-
ences in cardiovascular risks in the Hysgroup due to bilateral
oophorectomy. The analyses showed that there was no

Table 2:  Cardiovascular disease and risks by hysterectomy status
Variables No hysterectomy  Hysterectomy Unadjusted odds Adjusted odds
(n = 341) (n =328) ratio with 95% CI ratio with 95% CI*

Hypertension 236 (69%) 209 (64%) 0.78 (0.57 to 1.08) 0.88 (0.62 to 1.23)
Diabetes mellitus 63 (18%) 64 (20%) 1.07 (0.73 to 1.57) 1.31 (0.86 to 1.97)
Obesity 130 (38%) 122 (37%) 0.96 (0.7 to 1.31) 1.04 (0.74 to 1.45)
High waist-height ratio 215 (63%) 208 (63%) 1.02 (0.74 to 1.39) 1.11 (0.79 to 1.55)
High waist-hip ratio 284 (83%) 256 (78%) 0.72 (0.49 to 1.05) 0.81 (0.53 to 1.24)
High total cholesterol 214 (63%) 242 (74%) 1.67 (1.2 t0 2.32)f 1.7 (1.19 to 2.43)1
High triglyceride concentrations 11 (3%) 10 (3%) 0.95 (0.4 t0 2.27) 1.1 (0.45 to 2.71)

Hypertension (systolic blood pressure > = 140 and or diastolic blood pressure > = 90 or on antihypertensive medications)
Diabetes (fasting blood glucose > 7.0 mmol/L or on diabetic medications

Obesity (BMI >30 kg/m?)
High waist-height ratio (> 0.54)
High waist hip ratio (> 0.8)

High total cholesterol (> 5.2 mmol/L)
High triglyceride (> 2.26 mmol/L)

* Adjusted for hormone replacement therapy use, cigarette smoking, exercise status and educational status

T p<0.003
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difference in cardiovascular disease or risk in women who
had bilateral oophorectomy compared to women who had at
least an ovary preserved at time of operation (Table 3).

unfavourable lipid profile (17).

Hysterectomy without oophorectomy has been re-
ported to acutely affect ovarian function accelerating the
onset of ovarian failure (18). Others have stated that as many

Table 3:  Cardiovascular disease and risk by oophorectomy status variables
Variables Hysterectomy Hysterectomy Unadjusted Adjusted Odds
with ovaries with BSO Odds ratio with ratio with 95%
preserved (n =130) 95% Confidence Confidence
(n =198) intervals intervals
Hypertension 125 84 1.1 (0.6,1.7) 1.1 (0.7 to 1.8)
Diabetes mellitus 36 28 1.2(0.7,2.2) 1.2 (0.7 to 2.1)
Obesity 76 46 0.9 (0.5, 1.4) 0.9 (0.5t0 1.4)
High waist-height ratio 129 79 0.8 (0.5,1.3) 1.1 (0.6 to 1.8)
High waist-hip ratio 150 106 1.4 (0.8,2.6) 0.9 (0.5 to 1.4)
High total cholesterol 146 96 1.0 (0.6, 1.7) 1.6 (0.9 to 2.8)
High triglyceride concentrations 5 5 1.5 (0.3,6.8) 2.3 (0.6 to 8.9)

Hypertension (systolic blood pressure > = 140 and or diastolic blood pressure > = 90 or on antihypertensive

medications)

Diabetes (fasting blood glucose > 7.0 mmol/L or on diabetic medications

Obesity (BMI > 30 kg/m?)

High waist-height ratio (> 0.54)

High waist-hip ratio (> 0.8)

High total cholesterol (> 5.2 mmol/L)
High triglyceride (> 2.26 mmol/L)

* Adjusted for hormone replacement therapy use, cigarette smoking, exercise status and educational status

DISCUSSION

Cardiovascular disease is the leading cause of death in meno-
pausal women (11). Women tend to develop the mani-
festation of CVD 10-20 years later than men and this is
consistent across the world (12). The findings in this study
of lower blood pressure and waist-hip ratio in the hyster-
ectomized group, are in some ways surprising, as it has
always been believed that hysterectomy with or without
oophorectomy before age 50 years puts patients at risk for
cardiovascular disease and lower bone density, because of
artificial premature menopause. Thus the recommendation
that these women should be put on hormone replacement
therapy.

The effect of surgical versus natural menopause is
confounded by three intersecting variables, age, hysterec-
tomy alone and bilateral oophorectomy (13). Women who
experience premature menopause ie natural menopause at
age less than 40 years or women who experience natural
menopause before age 50 years are at an increased risk of
cardiovascular disease (14). This is supported by ultrasound
studies that have reported that the prevalence of carotid
atherosclerosis was statistically related to age at menopause
(15).

Bilateral oophorectomy or surgical menopause is
associated with an immediate fall in serum oestradiol. This
acute fall has been shown to be associated with increased
carotid pulsatility index (16) and accelerated changes in

as 30% of women have postmenopausal symptoms within 24
months of hysterectomy with preservation of the ovaries
(19).

However, the findings in this study are supported by a
larger study done recently in the USA as a part of the
Women’s Health Initiative. In that study, over 89 000 women
were studied and the findings were that women with a
hysterectomy had a worse risk profile prior to surgery and
higher prevalence and incidence of CVD. However, multi-
variate models showed that hysterectomy was not the major
determinant of this outcome; rather, CVD risk may be due to
the more adverse initial risk profile of women who had
undergone hysterectomy (8). This may explain the results of
the present study as it is possible that women in Jamaica
undergoing hysterectomy have a better initial risk profile for
cardiovascular disease than controls. This may be because
most women in Jamaica undergo hysterectomy for uterine
fibroids which is an oestrogen dependent condition. Very
few have hysterectomy for prolapse which is far more com-
mon in Caucasian women and is a condition associated with
oestrogen deficiency. This was confirmed in a hysterectomy
audit in the USA where, although 62% of the patients who
had hysterectomy were Caucasian, only 19% of Caucasian
women had hysterectomy for fibroids compared to 51% non-
Caucasian women (20). There is further evidence that the
epidemiology of hysterectomy in the USA may be different
from that found in Jamaican women. Brett et a/ found that
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in American women, hysterectomy appears to be associated
with low education and high parity (21), which was the
opposite to what we found. Uterine fibroids are well known
to arise with lower parity and prolapse with higher parity,
while higher education is associated with fibroids as women
delay child bearing while they pursue their education and
careers.

This present study also revealed that the hysterec-
tomized group was less likely to smoke, a factor known to
increase cardiovascular risk. They were also less likely to
exercise, also a known factor which should increase the
cardiovascular risk. The impact of exercise was noted in the
Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT)
where patients with high physical activity were younger, and
had lower mean diastolic blood pressure 10-year
Framingham stroke risk when compared with those with low
physical activity (22). The finding in this study is therefore
more difficult to explain but may be related to the higher
waist-hip-ratio in the non-hysterectomised women who are
probably exercising more in an attempt to get in shape. This
argument is further strengthened by the finding in the overall
group of a positive relationship between obesity and exercise.

Prophylactic oophorectomy is practised by many sur-
geons to prevent epithelial ovarian cancer which is difficult
to diagnose and treat (19). Bilateral oophorectomy has been
reported to be associated with cardiovascular disease risk and
this is especially so if the ovaries are removed before the age
of 45 years (23). The exact cause is related to changes in
lipoproteins. It has also been recently pointed out that there is
no data implicating hypertension and diabetes as direct
effects of oophorectomy (13) although theoretically, these
can result from oestrogen deficiency (24). This study did not
find that bilateral oophorectomy was associated with the
occurrence of higher systolic and diastolic blood pressure
and blood sugar when compared to hysterectomy only and
natural menopause. In another study looking at 1501 parti-
cipants of the Women’s Health Initiative, women with
hysterectomy had fewer years of education than those
without hysterectomy (30% with college degree vs 41%, p <
0.0001) which was a total contrast to what was found in this
sample. That study also found higher body mass index (29 vs
28 kg/M?), p < 0.0001) and less alcohol consumption which
were also different from our finding. However, similar to the
present study, they found that hysterectomized women
exercised less and they also concluded that using multivariate
analysis, TAHBSO was an independent predictor of
Framing-ham risk while TAH was not (25). The lack of an
effect with oophorectomy in our study may be due to the
timing of oophorectomy in this population as oophorectomy
before age 45 years is very uncommon in these women.
However, the lack of effect could also be due to the same
factors explained above for hysterectomy, with pre-existing
protective effect of high oestrogen in these women with
fibroids. However, also important may be the small sample

size in this group, with lack of statistical power to show an
effect.

The time elapsed from the onset of menopause as well
as the use and type of hormone replacement therapy will
influence cardiovascular risks. For example, the complex
conjugated equine oestrogens have less predictable actions
on the vasculature compared with 17 B-Oestradiol (26) and
older women had less benefit and increased cardiovascular
risk compared with women in whom HRT was initiated at/or
close to menopause. In this study, data on the time elapsed
from onset of menopause was not collected and represents a
limitation. Seventeen per cent of the subjects in this study
were taking HRT with a significantly higher proportion in the
hysterectomized group. Consequently all outcome measures
in this study were adjusted for HRT use.

In conclusion, hysterectomized women in this
Jamaican sample are not at risk of cardiovascular disease
from the procedure and also they should not be given HRT
after hysterectomy for prevention of this problem. They
should be treated for the other risk factors for CVD if these
are found. More research needs to be done in women with
early bilateral oophorectomy (below age 45 years) to deter-
mine if they are at increased risk and to see if these women
would benefit from hormone replacement therapy.

Women should also be advised to adapt a healthy life-
style with a proper diet and exercise to avoid cardiovascular
risk.
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