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1 |  I N TRODUC TION

The most common age for menopause is 51– 52 years.1 
Menopause occurring at age 40– 45 years has been termed 
‘early menopause’, and menopause before the age of 40 years 
is referred to as premature menopause or premature ovarian 

insufficiency (POI). The prevalence of early menopause 
and premature menopause/POI is 3%– 5% and 1%– 2%, 
respectively.2– 4

Several studies have found increased health problems, in-
cluding cardiovascular disease (CVD),5– 10 osteoporosis,11,12 
cognitive dysfunction,13,14 and mortality,6,8,9,12,15 among 
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Abstract
Objective: To investigate the use of menopausal hormone therapy (MHT) in pre-
menopausal women after bilateral oophorectomy.
Design: Retrospective register- based cohort study.
Setting: Sweden.
Population: Swedish women aged 35– 44 years without malignancy who underwent 
bilateral oophorectomy in 2005– 2020 were identified using The Swedish National 
Quality Register of Gynaecological Surgery (GynOp).
Methods: Data from GynOp were cross- linked with data on dispensed drugs ex-
tracted from the Swedish Prescribed Drug Register.
Main outcome measures: Proportion of women dispensed MHT at least once within 
1 year after surgery. Repeated treatment episodes were defined, and the proportion of 
‘person time’ covered by dispensations was analysed.
Results: In total, 1231 of all women (n = 1706) were dispensed MHT at some point 
after surgery, with 1177 women dispensed MHT within 1 year. This proportion in-
creased from 64% in 2005 to 84% in 2019 (p < 0.001). In the total population, 4537 
‘treatment years’ transpired, corresponding to 43% of the mean time covered. In 
women dispensed MHT within 1 year, the proportion of time covered was 63%.
Conclusions: Only 69% of all women without malignancy of any kind who under-
went bilateral oophorectomy were dispensed MHT within 1 year after surgery, and 
the duration of treatment was limited. It is important to study further the reasons 
behind the low dispensation rate in this group to increase adherence to current treat-
ment guidelines, improve quality of life, and avoid increased morbidity and mortality.
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women with early or premature menopause, compared with 
women reaching menopause at a normal age. Women with 
premature menopause caused by bilateral oophorectomy 
seem to have an even higher risk of CVD,5 and experience 
worse menopausal symptoms.16,17

Menopausal hormone therapy (MHT), also referred to 
as hormone replacement therapy (HRT), has been found 
to have a protective effect against the morbidity associated 
with premature menopause.6– 8,14,15,18– 20 According to Swed-
ish and international guidelines, women with POI/prema-
ture menopause are strongly recommended MHT until 
the normal age of menopause, to counteract these negative 
effects.21– 23

Previous studies indicate an insufficient use of MHT in 
these groups,24– 26 especially after publication of the report 
from the Women's Health Initiative (WHI) and the Heart 
and Oestrogen/Progestin Replacement Study (HERS),27,28 at 
the beginning of the 21st century. Only a few studies have 
specifically investigated the use of MHT in women with sur-
gical premature menopause, and no studies could be found 
after 2014. In a compliance study from 2010, 99.6% of 521 
women undergoing bilateral oophorectomy between 1994 
and 1997 commenced MHT on discharge from a British 
hospital, after receiving counselling and specific informa-
tion about the importance of MHT.29 In this selected set-
ting, only 3% had ended treatment after 2 years and 20% had 
ended treatment after 5 years. Almost as high adherence was 
seen in another, smaller study of women receiving bilateral 
oophorectomies during 1991– 1993.30

After the WHI, a Canadian study including almost 13 000 
women who underwent bilateral oophorectomy during 
2004– 2014 found that only 55% ever used MHT and 48% 
terminated use within 1 year.24 Another study including 70 
women during 2006– 2007 found an even lower treatment 
rate of 33%.25

Consequently, studies show significant undertreatment 
with MHT in women with premature menopause. However, 
there is a lack of contemporary data on MHT use, especially 
in younger women with premature menopause following bi-
lateral oophorectomy, who would clearly benefit from MHT.

1.1 | Aim

The aim of this study was to investigate the dispensation of 
MHT as a proxy for drug use in premenopausal women after 
a bilateral oophorectomy without a previous or current diag-
nosis of malignancy.

2 |  M ETHODS

2.1 | Population

The study population was identified using the Swedish Na-
tional Quality Register of Gynaecological Surgery (GynOp). 
GynOp was initiated in 1997 and contains information about 

gynaecological surgical treatment. In 2020, 98% of all clin-
ics in Sweden conducting oophorectomies or hysterectomies 
reported to the register. The coverage increased from 71% in 
2014 to 81.5% in 2020 for adnexal surgery and was >90% for 
hysterectomies.31 Coverage data before 2014 is not available, 
and the register had not been validated.

In total, 1706 women undergoing a bilateral oopho-
rectomy were included. The population was defined as all 
women aged 35– 44 years with a bilateral oophorectomy in 
Sweden from 2005 to 2020. Women with a unilateral oo-
phorectomy, with the contralateral ovary already missing 
at surgery, were also included (n = 3). Women with a known 
malignancy of any kind or malignant diagnosis in conjunc-
tion with the oophorectomy were excluded (n = 543), as were 
women who died before the age of 53 years (n = 57) or emi-
grated after surgery (n = 21) (Figure 1).

The total follow- up time for all women during the study 
period was 10 484 ‘woman years’. This figure was calcu-
lated as the number of days between the date of surgery 
and either 1 January of the year that the women turn 
52 years of age or the end of the study period, on 31 De-
cember 2020.

The information on the study population was sent to 
Statistics Sweden for the addition of data on background 
characteristics. Data from the Swedish Prescribed Drug 
Register were sent to Statistics Sweden and added to the 
database.32 The unique personal identification number 
(PIN) was used for record linkage, but the database was 
pseudonymised by replacing the PIN with a serial num-
ber before access was granted to researchers at Linköping 
University.33

2.2 | Use of MHT

Data on dispensed drugs were extracted from the Swed-
ish Prescribed Drug Register and used as a proxy for drug 
use. The register covers all prescribed drugs dispensed by 
Swedish pharmacies, irrespective of reimbursement sta-
tus, including individual- level data from 1 July 2005.32 
Systemic MHT and combined hormonal contraceptives 
(CHCs) were defined using the Anatomical Therapeu-
tic Chemical (ATC) codes (version 2021),34 presented in 
Table S1.

The duration of treatment was calculated from the first 
dispensation after surgery. Three months were added to 
include the treatment period after the last dispensation, as 
dispensations in Sweden within the pharmaceutical benefit 
scheme are made for a maximum duration of 3 months. The 
discontinuation of treatment was defined as >180 days with-
out any dispensation of MHT or CHCs. If a new dispensa-
tion occurred thereafter, it was classified as a new treatment 
period (Figure 2).

All treatment episodes were summarized and contrib-
uted to the total treatment duration for each individual. The 
proportion of follow- up time covered by dispensations was 
calculated for each age. Treatment duration was reported in 
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months, calculated as the number of days/30.5 and rounded 
off to the closest month.

2.3 | Statistics

Stata/MP17.1, (StataCorp LLC, College Station, TX, USA) 
and IBM Corp. Released 2016. IBM SPSS Statistics for Mac-
intosh, Version 24.0. Armonk, NY: IBM Corp. were used 
for statistical analyses. Multivariate logistic regression was 
used to analyse differences in background characteristics 
between women who were dispensed MHT within 1 year 
after surgery and women who did not receive treatment. The 
Mantel– Haenszel test for trend was used to test for signifi-
cance in changes of the proportion treated in different years. 

p < 0.05 was considered statistically significant throughout 
the study (two- sided test). Figures were created using Micro-
soft Excel 16.69 (Microsoft, Redmond, WA, USA).

2.4 | Ethical considerations

The Regional Ethical Review Board in Linköping Sweden 
approved this registery study (Dnr 2012/386– 31, 2016/130– 
32 and 2021– 04845). The population was extracted from 
GynOp; no informed consent is needed for GynOp reg-
istration, but patients may demand to have their data 
removed. Data on background characteristics and drug 
dispensations were taken from mandatory national popu-
lation health registers. Data management in these registers 

F I G U R E  1  Flow chart showing data sources and number of included and excluded women undergoing bilateral oophorectomy during 2005– 2020 
included in the Swedish National Quality Register of Gynaecological Surgery (GynOp). CHCs, combined hormonal contraceptives; MHT, menopausal 
hormone therapy.

F I G U R E  2  Definition of continuous use of menopausal hormone therapy (MHT) and repeated treatment episodes after bilateral oophorectomy. 
Three months were added after the last dispensation in a treatment episode to cover that last dispensation, and a period of 180 days without any 
dispensation was classified as a discontinuation of treatment.
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is regulated by Swedish law,35 and no informed consent is 
required.36

3 |  R E SU LTS

In total, 1231 of all women (n = 1706) were dispensed CHCs 
or MHT at some point after surgery, 910 of these within 
1 month and 1177 within 1 year. Thus, 69% of all women 
with a bilateral oophorectomy were dispensed these drugs 
at least once within 1 year following surgery (Table S2). Of 
this group, 14 women were dispensed CHCs at least once, 
and the rest were dispensed MHT. (In the remainder of this 
article we refer only to MHT, including the small proportion 
of CHCs used under this term.)

The median age at time of surgery was 41 years. Fifty- 
four percent of the women were married or in a registered 
partnership and 84% were born in Sweden; there was no 
significant difference in the level of income or education 
between women who were dispensed MHT after surgery 
and women who were not. Women with a simultane-
ous hysterectomy were more likely to receive at least one 
MHT dispensation (77%), compared with women with 

oophorectomy alone (65%) (OR 1.88, 95% CI 1.51– 2.32, 
p < 0.001).

The proportion of women dispensed MHT at least once 
within 1 year after surgery differed significantly when an-
alysed stratified according to age at surgery (p < 0.001). 
Younger women were more likely to have received at least 
one dispensation compared with women who underwent 
bilateral oophorectomy closer to the age of expected meno-
pause (OR 0.88, 95% CI 0.85– 0.92, p < 0.001) (Figure 3).

In the total population, 4537 treatment years transpired, 
corresponding to 43% of the mean time covered. In women 
receiving a first dispensation of MHT within 1 year after 
surgery (n = 1177), the proportion of time covered was 63% 
(4415 treatment years/7013 women years) (Figure 3).

The median duration of the first treatment episode for 
women who were dispensed MHT within 1 year after sur-
gery (n = 1117) was 25 months. After the termination of the 
first treatment episode, 477 (40%) of these women received 
at least one more dispensation after >180 days without a dis-
pensation (Table S3).

During the study period the proportion of women dis-
pensed MHT within 1 year after surgery increased signifi-
cantly (p < 0.001), from 64% in 2005 to 84% in 2019. During 

F I G U R E  3  Percentage of women dispensed MHT within 1 year after bilateral oophorectomy during 2005– 2020, and the proportion of time covered 
shown separately for the treated population (n = 1177) and the entire population (n = 1706), stratified by age at surgery.
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2020, the first year of the COVID- 19 pandemic, this figure 
decreased to 73% (Figure 4).

4 |  DISCUSSION

4.1 | Main findings

The main finding of this study was the insufficient use 
of MHT after bilateral oophorectomy in premenopausal 
women. We found that only 69% of the included women 
with premature menopause after bilateral oophorectomy 
were dispensed MHT within 1 year of surgery, and almost 
28% never received any dispensation. More than one in 
four women did not receive any MHT, even though it is 
known to have a protective effect against the increased 
risk of cardiovascular disease, osteoporosis, cognitive dys-
function and overall mortality associated with premature 
menopause. Further, the women who were dispensed MHT 
were treated only for a limited time. Younger women were 
more likely to be dispensed MHT within 1 year of surgery, 
which is in line with previous studies,29 but the benefit 
was probably limited by the, on average, short treatment 
duration. This emphasizes the urgent need to provide 

information on the benefits of MHT in these women to 
both prescribers and patients.

There was a small increase in the use of MHT after bilat-
eral oophorectomy at the end of the study period, with 84% 
of women dispensed MHT within 1 year during 2019. How-
ever, in 2020, during the COVID- 19 pandemic, there was 
a small decrease in MHT dispensations, as has previously 
been reported for other drugs during that time.37

4.2 | Strengths and limitations

The main strength of this study is the large quantity of 
material collected from validated national registers. The 
fact that almost all (98%) of the Swedish clinics performing 
adnexal surgery and hysterectomies report to GynOp re-
duces the risk of demographic selection bias and increases 
the generalizability of the results. A lack of data is always a 
weakness in register studies and the coverage of GynOp is 
not complete. We consider the information on the occur-
rence of bilateral oophorectomy reliable, but there might 
be women with bilateral oophorectomy that are miss-
ing in the register and thus not included in our analyses. 
There are no missing data in the Swedish Prescribed Drug 

F I G U R E  4  Proportion of women aged 35– 44 years dispensed MHT within 1 year after bilateral oophorectomy, stratified per year (2005– 2020).
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Register, and consequently data on drug dispensations are 
comprehensive and reliable.

Repeated drug dispensations as a proxy for drug use is a rel-
atively strict definition of continuing treatment. The fact that 
we analysed repeated dispensations of MHT, and not merely 
prescriptions issued, further strengthens the assumption that 
the women actually used the drug. In many cases, studies 
define drug use as at least one dispensation per year, which 
increases the risk of overestimating drug use. Even with our 
stricter definition of continuous MHT, use overestimation may 
exist, mainly in women receiving only one dispensation after 
surgery. These women, however, only contributed 3 months to 
the total treatment time for the population, and therefore had a 
minimal effect on the proportion of days covered. Our defini-
tion might also imply that what is considered a break between 
two treatment episodes could in reality be the result of previ-
ous drug hoarding, i.e. not in fact a period without treatment.

4.3 | Interpretation

We excluded all women with a malignant diagnosis of any 
kind, not restricted to gynaecological cancer. The purpose 
was to study a homogenous population without malignan-
cies. Even if MHT is contraindicated only in women with a 
history of breast cancer, previous malignancies may affect 
the decision to initiate MHT. Most other forms of cancer do 
not pose an obstacle to MHT in case of POI or premature 
menopause, but we wanted to avoid the risk of prescriber 
bias because of perceived restrictions on the use of MHT in 
women with a history of cancer. A Swedish study published 
in 2022 found that 46% of women aged 40– 44 years and 62% 
of women aged <40 years undergoing a bilateral oophorec-
tomy for ovarian cancer were dispensed MHT after sur-
gery.38 The proportions are higher in our study population 
but not as high as would be expected in a cancer- free popu-
lation, in which the benefits of MHT have been well studied.

As expected, we also found a higher dispensation propor-
tion and longer treatment duration of MHT in our population 
compared with a previous Swedish register study estimating 
the use of MHT in women aged 40– 44 years during 2005– 
2011.26 Still, the proportion of women treated with MHT 
after bilateral oophorectomy at this age should be consider-
ably higher, in accordance with clinical guidelines.21– 23 For 
women with surgical menopause, the physician responsible 
for the decision to conduct the oophorectomy should also 
be responsible for follow- up, including MHT prescriptions. 
Women with POI or premature menopause caused by other 
factors may remain undiagnosed and untreated because of a 
lack of information about the health benefits of MHT.

We can only speculate about the reasons for the insuf-
ficient use of MHT after bilateral oophorectomy, as well 
as the fact that women with a simultaneous hysterectomy 
were more likely to being dispensed MHT. One important 
difference for these women compared with women whose 
uteri are conserved is that they can use estrogen alone, and 
no progestogen is needed to protect the endometrium. This 

might affect the perceived risk for, and fear of, breast can-
cer, as well as the experience of side effects caused by the 
progestogen in combined MHT.39,40 Some women may have 
undergone surgery for an underlying hormone- dependent 
diagnosis, such as endometriosis; these underlying causes 
may have an impact on the decision not to start MHT.

Several studies have shown a general decrease worldwide 
in MHT use after the publication of the WHI and HERS re-
ports,41– 43 including women under 45 years of age.44 It is im-
portant to highlight that the results of these studies, which 
showed an increased risk of cardiovascular disease and 
breast cancer,27,28,45 are not applicable to women with POI or 
premature menopause.

A qualitative study from the USA exploring the process 
of decision- making regarding MHT in surgical menopause 
identified a need for more support and information about 
menopausal symptoms and MHT, preferably before sur-
gery.46 One British study reporting high compliance with 
MHT concluded that advice from the caregiver about the 
long- term health benefits of MHT was important for the 
continuation of treatment.29

5 |  CONCLUSION

More than one in four women with early or premature 
menopause after bilateral oophorectomy were not dispensed 
MHT after surgery. Furthermore, the women who received 
MHT were treated for too short a period of time.

With increased adherence to current treatment guidelines 
by prescribers and women, quality of life can be improved, 
and increased morbidity and mortality can be avoided. 
Thus, it is important to study further the reasons behind 
the low dispensation rate of MHT in women with premature 
menopause after bilateral oophorectomy.
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