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Abstract

Objectives: An increasing number of women living with HIV are transitioning

through midlife and menopause. Women living with HIV may experience ear-

lier menopause and a higher symptom burden than women without HIV, but

more evidence is needed. Data collection on menopause in women living with

HIV is scarce and often not standardized. We sought to assess how menopause

data are collected in cohorts and studies of women living with HIV.

Methods: This was a literature review conducted within the PubMed data-

base. We included original studies and cohorts assessing menopause and/or

menopausal symptoms in women living with HIV. Study characteristics and

menopause data collection, including the definition of menopause, symptom

assessment tools, and measurement of biomedical parameters, were noted and

summarized systematically in data tables.

Results: We included 40 articles describing 37 separate studies published

between 2000 and 2023; 27 of these were conducted in high-income countries,

the majority in the USA (n = 16). Ten studies were from low- and middle-

income countries; four of these were conducted in Brazil. In 20 studies, meno-

pause was defined according to the World Health Organization's definition of

over 12 months of amenorrhea. Twelve studies used the Menopause Rating

Scale to characterize menopausal symptoms, five studies used other specified

symptom assessment tools, and 12 studies used a study-specific tool.

Conclusions: Menopause data collection in women living with HIV is hetero-

geneous. We propose that standardized tools should be used to enable compar-

isons between studies and countries, thereby improving the quality of research

and clinical treatment. Further research into the validity of menopausal symp-

tom scoring tools is warranted.
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INTRODUCTION

Women and girls make up 54% of the 38.4 million people
living with HIV globally [1]. As life expectancies improve
among women living with HIV receiving antiretroviral
therapy (ART), an increasing number of women living
with HIV are reaching middle age and transitioning
through menopause [2]. Studies have suggested that
women living with HIV may experience menopause ear-
lier than those without HIV, with some studies reporting
onset 2–3 years earlier [3, 4].

The menopause transition is a complex physiological
process resulting from decreased ovarian secretion of the
hormones oestrogen and progesterone and a decline in
circulating testosterone levels [5, 6]. Menopause mani-
fests in a range of symptoms, including vasomotor symp-
toms, urogenital complaints, and mood changes [5].
Evidence suggests that women living with HIV experi-
ence a high prevalence of menopausal symptoms [7, 8]
and that these symptoms are potentially more severe
than in the general population [9–11], although further
research is needed [12, 13]. Oestrogen depletion is a well-
recognized driver of cardiovascular disease and loss of
bone mineral density in the general population [14, 15].
Studies have shown an increased risk of cardiovascular
comorbidity and reduced bone mineral density in women
living with than without HIV [16–18]. Menopausal hor-
mone therapy (MHT) can help alleviate menopausal
symptoms [19], although few studies have investigated
the management of menopause in women living with
HIV specifically, and low rates of ΜΗΤ use have been
reported in this group [13]. Women living with HIV and
their healthcare providers face the additional challenge
of discerning symptoms of HIV and ART side effects from
symptoms of menopause, which may lead to suboptimal
treatment. Additionally, it has been shown that severe
menopausal symptoms may even be associated with
reduced adherence to ART, which could worsen HIV-
related outcomes [12].

The nomenclature of menopause and its stages varies
in the scientific literature [20]. Natural menopause is
defined by the World Health Organization (WHO) as the
cessation of menstruation for over 12 consecutive months
without any other physiological or pathological cause
and in the absence of clinical intervention [21]. To fur-
ther characterize menopausal status, the Stages of Repro-
ductive Aging Workshop (STRAW) criteria have been
widely applied. These were revised in 2011, resulting in

the updated STRAW +10 criteria for staging the meno-
pausal transition [22]. The STRAW +10 criteria elaborate
on the WHO definition of menopause, requiring a
12-month period of amenorrhea to define that the final
menstrual period has occurred, while also including hor-
monal markers and symptoms as supportive criteria [22].
The WHO and STRAW +10 classifications are prevalent
in the literature on menopause, although variation still
exists [20].

In addition to the challenges of defining menopause
consistently, multiple tools for menopause symptom
assessment exist. Some of the most common tools include
the Greene Climacteric Scale (GCS), the Menopause Rat-
ing Scale (MRS), and the Menopause-Specific Quality of
Life (MENQOL) questionnaire [23–26]. These all evalu-
ate selected symptom domains (e.g., vasomotor, psycho-
logical, and somatic) and include a severity rating for
each symptom. They have been translated into multiple
languages and are used internationally [23]. However, all
relevant symptoms may not be covered by all tools, and
they may not fully take cultural variations in symptom
prevalence and severity into account [23, 27]. As of the
date of writing, no menopause rating tools have been
developed specifically for use in women living with HIV.

This project was initiated within Women Against
Viruses in Europe (WAVE), a collaboration between
healthcare professionals and community representatives
promoting the welfare of women living with HIV in
Europe. WAVE is part of the European AIDS Clinical
Society (EACS) and focuses on addressing gaps in the
care of women living with HIV. Although an increasing
number of articles on menopause in women living with
HIV are being published, data on menopausal symptoms
and menopause assessment in HIV cohorts are scarce
and often not standardized [2], making it more difficult
to get robust evidence. The aim of this study was to
review how menopause data are collected in cohorts and
studies of women living with HIV in order to enhance
understanding and facilitate research and research col-
laborations on a national and international scale.

MATERIALS AND METHODS

This study was designed as a systematic literature review
in accordance with the Preferred Reporting Items for Sys-
tematic Review and Meta-analyses (PRISMA) reporting
guidelines [28]. The nature of the study meant that ethics
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approval and patient consent were not relevant. Registra-
tion was not relevant for this literature review as we
assessed methods used for data collection and not
outcomes.

Search strategy

The database search was carried out in PubMed
(MEDLINE database) starting on 11 November 2022 and
updated on 9 August 2023. Additional studies were
retrieved from reference lists of the included studies.

The PICOS method (Population, Intervention, Com-
parison, Outcomes, and Study) was used to structure the
search strategy and develop the PICO question “Which
tools are used to measure menopause symptoms in
women living with HIV?” [29]. The search terms were
identified by two reviewers (EEG and EM) through an
initial broad search of the literature and included “Pre-
mature menopause”, “perimenopause”, “premenopause”,
“postmenopause”, “Menopause”, “Menopause, Prema-
ture”, and “HIV”. Both text search terms and medical
subject heading topics were used. See Table S1. for details
of the search terms.

Results from the literature search were uploaded
to the Rayyan.ai® online screening tool, and studies
were assessed for relevance based on their title and
abstract [30]. Two independent reviewers (EEG and
EM) screened the study titles and abstracts for eligibil-
ity. Conflicts were resolved through discussion and
mutual agreement between the two reviewers. After the
initial screening, EEG assessed the full-text articles and
extracted data into a structured data table, which EM
and AH then assessed for accuracy. Relevant data for
inclusion in the table were agreed upon by all reviewers
before the final screening.

Eligibility

We included original observational studies with prospec-
tive, retrospective, and cross-sectional cohorts assessing age
at menopause and/or menopausal symptoms in women liv-
ing with HIV. Only peer-reviewed studies reporting original
data were included, with no exclusion based on country of
origin. No publication date limits were imposed on the
search. Only studies available in English were eligible.

Studies were excluded if menopause was not defined
or if the primary outcome was not associated with meno-
pause. Furthermore, studies without original data, such
as reviews, meta-analyses, commentaries, guidelines, and
care recommendations were excluded. Clinical trials of
pharmaceutical drugs or products, case reports, and non-
human studies were also excluded. Inclusion and exclu-
sion criteria are listed in Table 1.

In cases where several papers used data from the
same cohort, the overall cohort description was used for
data extraction and the individual articles were excluded.
If no cohort description was available, the most descrip-
tive article was used. If several cohort descriptions were
available, the most recent and/or most detailed paper
was included. For studies collecting new data on meno-
pause in an existing cohort, the study focusing on
menopause was included. If menopause data were
recorded for an entire cohort, the number of cohort
members was reported. In individual studies or subsets of
a cohort, we reported the number of individuals who had
menopause data recorded.

Data extraction

Data from the included studies were extracted into
Microsoft Excel [31]. The following descriptive data

TABLE 1 Inclusion and exclusion criteria.

Criteria Included Excluded

Population Women living with HIV Women not living with HIV

Controls Included studies with and without HIV-
negative control group

Outcomes Assessing menopause and/or menopause
symptoms in women living with HIV

No definition of menopause, or primary
outcome not associated with menopause

Study design Peer-reviewed original study or cohort Clinical trials of pharmaceutical drugs or
products, case reports and non-human studies

Not original data e.g. reviews, meta-analyses,
guidelines, and recommendations for care

Geographical provenience No restriction None

Publication date No restriction None

Language of the publication English Other languages
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were extracted where applicable and presented in a
descriptive overview: first author, year of publication,
country, title of cohort or site of recruitment, study pop-
ulation including comparison with women without
HIV, age of the study population, definition of meno-
pause, methods of recording menopausal symptoms,
methods of recording mental health symptoms, whether
data were collected routinely in the cohort or specifi-
cally for the study, and whether data on hormone mea-
surements and MHT were collected, as well as the level
of detail with which MHT was reported. As this review
aimed to evaluate the tools used for data collection,
rather than the validity of these methods, we also
included studies that did not report information for
all the listed data points. For ease of comparison, the
tables were grouped into high-income countries (HICs)
and low- or middle-income countries (LMICs) by
gross national income per capita [32]. High-income
was defined as gross national income per capita of
≥$13 206 [33].

Risk-of-bias assessment

No risk-of-bias assessment was conducted, as this
review aimed to assess how menopause data are col-
lected in HIV cohorts and not the validity of the
included studies.

RESULTS

Search results

As shown in Figure 1, the systematic literature search
identified 550 articles. After excluding four duplicates,
546 articles were screened. A total of 509 articles were
excluded. Four cohort profile description articles did not
appear in the initial search and were found through the
reference lists of other articles [34–37]. Three of these
more detailed cohort descriptions were preferred for
inclusion, and the articles through which they were
found were subsequently excluded, as described in the
methods section [4, 38, 39]. One was included along with
the article through which it was retrieved because it
reported details on MHT not mentioned in the cohort
description [40]. One cohort description article was
retrieved from the website for the cohort [41]. Thus, a
total of 40 articles describing 37 separate studies were
included in the review. The results extracted from the
included articles are displayed in Tables 2 and 3.

Study characteristics

The 37 included studies were published between 2000 and
2023. In total, 27 studies were conducted in HICs; of these,
16 were from the USA [7,9,35,45-47,49,50,52,53,55,56,58-61].

FIGURE 1 PRISMA flowchart: article screening and selection. Preferred Reporting Items for Systematic Review and Meta-analyses

(PRISMA) flowchart template retrieved from https://guides.lib.unc.edu/prisma.

4 GRAHAM ET AL.
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The additional studies of HICs included three studies from
Canada [12,34,36], four from the UK [2,43,48,51], one from
France [54], one from Spain [8], one from Switzerland
[13,44], and one from Denmark [42]. Ten studies were from
LMICs, including four studies from Brazil [3,63,67,69], one
from Cambodia [64], one from Thailand [68], one
from Nigeria [66], one from South Africa [37], one from
Zimbabwe [62], and one from Peru [65]. Notably, all of the
older HIC studies from between 2000 and 2007 (n = 6) were
conducted in the USA [55-61], and nearly half of the LMIC
studies (n = 4) were from Brazil [3,63,67,69], including the
oldest LMIC study from 2007 [69]. Ten of the HIC studies
[2,8,12,34-36,44,46,56,60] and three of the LMIC studies
[3,37,63] included cohorts collecting menopause data in
women living with HIV. The number of participants
included in the single original studies ranged from 23 to
607 women living with HIV, whereas in the included cohort
studies, the range was from 52 to 5697 cohort participants.
Ten of the HIC studies [9,35,36,42,45,52,53,55,56,58] and
four of the LMIC studies [62,66,67,69] had an HIV-negative
control group.

Definition of menopause

The most common definition of menopause was amen-
orrhea for ≥12 months, in accordance with WHO
(n = 20/37) [21]. Fourteen of the HIC studies
[7,8,13,36,42,43,45,52-56,58,59] and six of the LMIC
studies [3,62,66-69] used this definition. Some studies
used additional criteria, including age >40 years or
hormone levels such as follicle-stimulating hormone
(FSH) >25 IU/L [36,58]. Two studies used a three-
group reproductive aging classification scheme based
on time since the last menstrual period and levels of
anti-müllerian hormone (AMH) as a marker of ovarian
reserve [46,52]. Five HIC [2,35,47,49,50] and three
LMIC [37,63,65] studies used the STRAW +10 criteria
to define menopause, which elaborate on the WHO
definition. The STRAW +10 were cited in studies from
2015 onwards, following their revision in 2011 [22].
Two studies supplemented the STRAW +10 criteria
with measurements of FSH and estradiol [47,49]. One
study from Cambodia defined menopause according to
guidelines by the Study of Women's Health across the
Nation [64].

Assessment of menopause symptoms

Menopause symptoms were assessed in the majority of
studies (n = 29/37), although there was considerable var-
iation in how symptoms were recorded. The mostT

A
B
L
E

2
(C
on

ti
n
u
ed
)

A
u
th

or
,

st
u
d
y

Y
ea

ra
C
ou

n
tr
y

C
oh

or
t

P
op

u
la
ti
on

b
A
ge

(y
ea

rs
)

D
ef
in
it
io
n
of

m
en

op
au

se

R
ec
or
d
in
g
of

m
en

op
au

se

sy
m
p
to
m
s

M
en

ta
l
h
ea

lt
h

sy
m
p
to
m
s

D
at
a
co

ll
ec
ti
on

H
or
m
on

e

m
ea

su
re
m
en

ts
Μ
Η
Τc

C
om

p
ar
is
on

w
it
h
H
IV

(�
)
w
om

en

C
la
rk

et
al
.

[ 6
1]

20
00

U
SA

A
du

lt
A
ID

S
C
lin

ic
al

T
ri
al

G
ro
up

(A
C
T
G
)
si
te
s

(s
ur
ve
y
of

fe
m
al
e
pt
s

ag
ed

>
40

ye
ar
s)

W
L
W
H
,n

=
10
1

40
–6
9

F
SH

>
35

m
U
/M

L
,

in
ve
st
ig
at
or
's

di
ag
n
os
is
,o

r

≥
6
m
on

th
s

am
en

or
rh
ea

an
d

ag
e
≥
55

ye
ar
s

G
C
S

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s

in
cl
ud

ed
in

G
C
S

C
ol
le
ct
ed

fo
r

st
u
dy

F
SH

R
ep
or
te
d
cu
rr
en

t

u
se

of
M
H
T

N
o

A
bb

re
vi
at
io
n
s:
A
M
H
,A

n
ti
-m

ül
le
ri
an

h
or
m
on

e;
C
E
SD

,C
en

te
rs

fo
r
E
pi
de
m
io
lo
gi
c
St
ud

ie
s
–
D
ep
re
ss
io
n
;F

SH
,f
ol
lic
le
-s
ti
m
ul
at
in
g
h
or
m
on

e;
G
A
D
-7
,G

en
er
al

A
n
xi
et
y
D
is
or
de
r-
7;

G
C
S,

G
re
en

e
C
li
m
ac
te
ri
c
sc
al
e;
H
F
R
D
IS
,H

ot
F
la
sh
-R
el
at
ed

D
ai
ly

In
te
rf
er
en

ce
Sc
al
e;

M
E
N
Q
O
L
,M

en
op

au
se

Sp
ec
if
ic
Q
ua

lit
y
of

L
if
e
qu

es
ti
on

n
ai
re
;M

H
T
,m

en
op

au
sa
lh

or
m
on

e
th
er
ap

y;
M
R
S,

M
en

op
au

se
R
at
in
g
Sc
al
e;
M
W
H
,m

en
w
it
h
H
IV

;P
H
Q
,P

at
ie
n
t
H
ea
lt
h
Q
ue

st
io
n
n
ai
re
;P

R
O
M
IS
,P

at
ie
n
t-
R
ep
or
te
d
O
u
tc
om

es
M
ea
su
re
m
en

t
In
fo
rm

at
io
n
Sy
st
em

;

PW
H
,p

eo
pl
e
w
it
h
H
IV

;S
D
,s
ta
n
da

rd
de
vi
at
io
n
;S

T
R
A
W
,S

ta
ge
s
of

R
ep
ro
du

ct
iv
e
A
gi
n
g
W
or
ks
h
op

;W
H
O
,W

or
ld

H
ea
lt
h
O
rg
an

iz
at
io
n
de
fi
n
it
io
n
of

m
en

op
au

se
;a

m
en

or
rh
ea

≥
12

m
on

th
s;
W
L
W
H
,w

om
en

li
vi
n
g
w
it
h
H
IV

;W
W
O
H
,w

om
en

w
it
h
ou

t
H
IV

.
a Y

ea
r
of

pu
bl
ic
at
io
n
.

b
If
m
en

op
au

se
da

ta
w
er
e
re
co
rd
ed

fo
r
an

en
ti
re

co
h
or
t,
th
e
n
um

be
r
of

co
h
or
t
m
em

be
rs

is
re
po

rt
ed
.I
n
in
di
vi
du

al
st
ud

ie
s
or

su
bs
et
s
of

a
co
h
or
t,
th
e
n
um

be
r
of

in
di
vi
du

al
s
w
h
o
h
ad

m
en

op
au

se
da

ta
re
co
rd
ed

is
re
po

rt
ed
.

c U
n
le
ss

sp
ec
if
ie
d,

th
e
ty
pe

of
M
H
T
w
as

n
ot

re
po

rt
ed

in
th
e
st
ud

y.

8 GRAHAM ET AL.

 14681293, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13552 by U

niversität B
ern, W

iley O
nline L

ibrary on [05/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E

3
M
en

op
au

se
st
ud

ie
s
in

lo
w
-
an

d
m
id
dl
e-
in
co
m
e
co
un

tr
ie
s.

A
u
th

or
,

st
u
d
y

Y
ea

ra
C
ou

n
tr
y

C
oh

or
t

P
op

u
la
ti
on

b
A
ge

(y
ea

rs
)

D
ef
in
it
io
n
of

m
en

op
au

se

R
ec
or
d
in
g
of

m
en

op
au

se

sy
m
p
to
m
s

M
en

ta
l
h
ea

lt
h

sy
m
p
to
m
s

D
at
a
co

ll
ec
ti
on

H
or
m
on

e
m
ea

su
re
m
en

ts
Μ
Η
Τc

C
om

p
ar
is
on

w
it
h
H
IV

(�
)
w
om

en

M
ad

an
h
ir
e

et
al
.[
62
]

20
23

Z
im

ba
bw

e
R
ec
ru
it
ed

fr
om

Sa
lly

M
ug

ab
e
an

d

Pa
ri
re
n
ya
tw

a
H
IV

cl
in
ic
s;
ac
qu

ai
n
ta
n
ce
s
of

pa
ti
en

ts
as

co
n
tr
ol
s

W
L
W
H
,n

=
18
5;

W
W
O
H
,n

=
19
3

40
–6
0

W
H
O

M
R
S

Sh
on

a
sy
m
pt
om

qu
es
ti
on

n
ai
re
,

W
H
O
Q
O
L

C
ol
le
ct
ed

fo
r
st
u
dy

N
o

R
ep
or
te
d
cu
rr
en

t

u
se
,i
n
cl
ud

in
g

ty
pe

Y
es

Ja
lil

et
al
.[
63
]

20
21

B
ra
zi
l

H
IV

-I
n
fe
ct
ed

W
om

en
's

C
oh

or
t

W
L
W
H
,n

=
32
8

≥
30

ST
R
A
W

+
10

W
H
Q

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s

in
cl
ud

ed
in

W
H
Q

C
ol
le
ct
ed

n
ew

da
ta

in
co
h
or
t
fo
r

st
ud

y

F
SH

an
d
es
tr
ad

io
l

E
xc
lu
de
d
w
om

en

u
si
n
g
Μ
Η
Τ

12
m
on

th
s
pr
io
r

to
in
cl
us
io
n

N
o

T
h
ap

a
et

al
.

[ 6
4]

20
20

C
am

bo
di
a

R
ec
ru
it
ed

fr
om

ou
tp
at
ie
n
t

de
pa

rt
m
en

t
of

a
h
os
pi
ta
l

in
Ph

n
om

Pe
n
h
,

C
am

bo
di
a

W
L
W
H
,n

=
20
1

40
–6
0

SW
A
N

gu
id
el
in
es

M
R
S

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s

in
cl
ud

ed
in

M
R
S

C
ol
le
ct
ed

fo
r
st
u
dy

N
o

N
ot

re
gi
st
er
ed

N
o

C
ut
im

an
co
-

Pa
ch

ec
o

et
al
.[
65
]

20
20

Pe
ru

M
ul
ti
ce
n
tr
e
st
ud

y
in

th
re
e

ge
n
er
al

h
os
pi
ta
ls
of

th
e

Pe
ru
vi
an

M
in
is
tr
y
of

H
ea
lt
h
(L
im

a
an

d

C
al
la
o)

W
L
W
H
,n

=
31
3

40
–5
9

ST
R
A
W

+
10

M
R
S

Pe
ru
vi
an

ve
rs
io
n

of
PH

Q
-9

C
ol
le
ct
ed

fo
r
st
u
dy

N
o

R
ep
or
te
d
cu
rr
en

t

u
se
,i
n
cl
ud

in
g

ty
pe

N
o

A
ga
ba

et
al
.

[ 6
6]

20
17

N
ig
er
ia

R
ec
ru
it
ed

fr
om

H
IV

ou
tp
at
ie
n
t
cl
in
ic
at

th
e

Jo
s
U
n
iv
er
si
ty

T
ea
ch

in
g

H
os
pi
ta
la

n
d
co
n
tr
ol
s

fr
om

th
e
ge
n
er
al

ou
tp
at
ie
n
t
cl
in
ic
,J
os
,

N
ig
er
ia

W
L
W
H
,n

=
60
7;

W
W
O
H
,n

=
10
7

40
–8
0

W
H
O

M
R
S

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s

in
cl
ud

ed
in

M
R
S
+

W
H
O

Q
ua

lit
y
of

L
if
e

B
ri
ef

V
er
si
on

C
ol
le
ct
ed

fo
r
st
u
dy

N
o

N
ot

re
gi
st
er
ed

Y
es

Ja
ff
et

al
.[
37
]

20
14

So
ut
h
A
fr
ic
a

St
ud

y
of

W
om

en
E
n
te
ri
n
g

an
d
in

E
n
do

cr
in
e

T
ra
n
si
ti
on

(S
W
E
E
T
)

W
om

en
,n

=
70
2.

H
IV

st
at
us

w
as

re
co
rd
ed

fo
r
40
4
of

th
es
e
w
om

en
;2

1.
3%

h
ad

H
IV

40
–6
0

ST
R
A
W

+
10

M
R
S

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s

in
cl
ud

ed
in

M
R
S

C
ol
le
ct
ed

in
co
h
or
t

F
SH

,e
st
ra
di
ol
,

de
h
yd

ro
ep
ia
n
dr
os
te
ro
n
e,

de
h
yd

ro
ep
ia
n
dr
os
te
ro
n
e

su
lf
at
e,
te
st
os
te
ro
n
e,
an

d

se
x
h
or
m
on

e-
bi
n
di
n
g

gl
ob

u
li
n

R
ep
or
te
d
u
se

of

M
H
T

N
o

C
al
ve
t
et

al
.

[ 3
]

20
15

B
ra
zi
l

In
st
it
ut
o
de

Pe
sq
ui
sa

C
lín

ic
a

E
va
n
dr
o
C
h
ag
as

(I
PE

C
)

H
IV

/A
ID

S
W
om

en
's

C
oh

or
t

W
L
W
H
,n

=
66
7

≥
30

W
H
O

D
id

n
ot

re
po

rt

m
en

op
au

se

sy
m
pt
om

s

N
ot

re
po

rt
ed

C
ol
le
ct
ed

in
co
h
or
t

N
o

R
ep
or
te
d
if
ev
er

u
se
d

M
H
T

N
o

L
ui
-F
ilh

o

et
al
.[
67
]

20
13

B
ra
zi
l

M
ul
ti
ce
n
tr
e
st
ud

y
re
cr
ui
ti
n
g

w
om

en
fr
om

th
re
e
si
te
s

in
B
el
o
H
or
iz
on

te
an

d

C
am

pi
n
as
,B

ra
zi
l.

W
L
W
H
,n

=
27
3;

W
W
O
H
,n

=
26
4

40
–6
0

W
H
O

St
ud

y
sp
ec
if
ic

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s/

de
pr
es
si
on

in

qu
es
ti
on

n
ai
re

C
ol
le
ct
ed

fo
r
st
u
dy

N
o

R
ep
or
te
d
u
se

of

M
H
T

Y
es

B
oo

n
ya
n
ur
ak

et
al
.[
68
]

20
12

T
h
ai
la
n
d

R
ec
ru
it
ed

fr
om

pa
ti
en

ts
at

an
on

ym
ou

s
cl
in
ic
an

d

H
IV

-N
A
T
,T

h
ai

R
ed

C
ro
ss

A
ID

S
R
es
ea
rc
h

C
en

tr
e
in

B
an

gk
ok

,

T
h
ai
la
n
d

W
L
W
H
,n

=
26
8

>
40

W
H
O

M
E
N
Q
O
L

Ps
yc
h
ol
og
ic
al

sy
m
pt
om

s

in
cl
ud

ed
in

M
E
N
Q
O
L

C
ol
le
ct
ed

fo
r
st
u
dy

N
o

E
xc
lu
de
d
w
om

en

u
si
n
g
Μ
Η
Τ

8
w
ee
ks

be
fo
re

in
cl
u
si
on

N
o

(C
on

ti
n
ue

s)

HIV MEDICINE 9

 14681293, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13552 by U

niversität B
ern, W

iley O
nline L

ibrary on [05/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



prevalent tool was the MRS (n = 12/37) [24]. This
tool was used in seven of the HIC studies
[2,8,9,12,34,42,53] and five of the LMIC studies
[37,62,64-66]. A total of five studies used other tools,
including the MENQOL questionnaire [25,51,68], the
Women's Health Questionnaire [63,70], and the GCS
[7,26,61]. Ten of the HIC [36,43,45,48,50,55-59] and
two of the LMIC [67,69] studies used a study-specific
tool created by the study group to assess menopausal
symptoms. The level of detail included in these tools
varied. In several cases, the authors noted that a
questionnaire on menopausal symptoms was adminis-
tered to subjects but did not list the specific questions
in the article [43,59,67]. In other cases, subjects were
asked to list their top menstrual/menopausal symp-
toms of the day [49]. Some studies used multiple tools
for symptom assessment [2,9]. Seven of the HIC
[13,35,46,47,52,54,60] and one of the LMIC [3] studies
did not report on menopause symptoms, focusing pri-
marily on reproductive history, age at menopause,
and menstrual irregularities.

The majority of studies (n = 29/37) reported psycho-
logical symptoms to some degree, chiefly anxiety and
depression [2,7-9,12,13,34-37,42,43,47-51,53,55,56,60,62-
69]. In about one-third of the studies (n = 10/37), these
symptoms were included in the menopausal symptom
rating scale, such as MRS or MENQOL. Other studies
used a study-specific tool that included questions regard-
ing anxiety and depression or a validated tool such as the
Centers for Epidemiologic Studies – Depression
score [71].

Hormone measurements and menopausal
hormone therapy

Around one-half of the studies (n = 16/37) measured
data on hormone levels, most commonly FSH, estradiol,
progesterone, and AMH. These included 14 of the HIC
studies [2,9,35,36,44-47,49,52,56,58,60,61], 11 of which
were studies from the USA [9,35,45-47,49,52,56,58,60,61].
Two of the LMIC studies included data on hormonal
parameters, including one study from Brazil [63] and one
study from South Africa [37].

Most studies (n = 31/37) recorded data on
whether or not a participant was using ΜΗΤ, includ-
ing 23 HIC studies [2,8,9,12,13,34-36,43,45-51,53,
55,56,58-61] and eight LMIC studies [3,37,62,63,
65,67-69], whereas only five studies included details
on the type of ΜΗΤ [35,43,48,62,65]. A total of 11
studies excluded women using ΜΗΤ from their ana-
lyses [2,9,47,49,53,55,56,58,60,63,69]. Six studies did
not include data on ΜΗΤ [7,42,52,54,64,66].T
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DISCUSSION

This study aimed to review how menopause data are col-
lected in cohorts and studies of women living with HIV
globally. We assessed the collection of menopause data in
a total of 37 studies of women living with HIV, published
in 40 papers, and including 27 HIC studies and 10 LMIC
studies.

Overall, we found considerable heterogeneity in the
methods used to record data on menopausal symptoms,
as well as how menopause is defined in the literature.
The WHO definition of menopause was the most preva-
lent (n = 20/37), and MRS was the most common
symptom-recording tool (n = 12/37). Around one-half of
the studies (n = 16/37) recorded data on hormone levels.
The majority of studies (n = 31/37) included data on
ΜΗΤ, though 11 of these excluded women using ΜΗΤ
from their analyses.

The challenge of clearly defining menopause stages in
the scientific literature has previously been described [20].
Several staging tools and terminologies exist, and these
are often used inconsistently. In particular, it has proven
difficult to define the stage leading up to menopause,
i.e. premenopause or perimenopause, with vague starting
points and overlapping terminology reported in the liter-
ature [20]. Over one-half of the studies in this review
defined menopause in accordance with the WHO defini-
tion (n = 20/37), which is widely recognized but less
detailed in staging the menopausal transition than other
common classification methods such as the STRAW +10
criteria, which elaborate on the WHO definition and also
consider symptoms and biochemical measurements [22].
Both are broadly applied in studies of women living with
HIV, although it has been noted that standard staging
methods may be less accurate in women with chronic ill-
nesses such as HIV because of a lack of reliability of
bleeding patterns and hormonal markers [22, 46]. For
this reason, some study authors have proposed supple-
menting menstrual bleeding patterns with hormonal
markers [46, 52]. It is possible that hormonal markers
may contribute to more accurate staging of the meno-
pause in women living with HIV with irregular periods,
although further research is warranted into the accuracy
and optimization of menopausal staging tools in women
living with HIV.

In the studies that recorded data on menopausal
symptoms, 17 used validated tools to record symptoms,
and 12 used a study-specific tool. The level of detail in
these tools varied significantly, which was not always
described in the article text. The MRS was the most
widely used tool, containing 11 items (symptoms or com-
plaints) and a subjective severity scoring for each. It has
been deemed to provide high-quality measurements and

comparisons of quality of life in different regions and over
time [24]. However, it may not take all cultural variations
in symptom severity reporting into account [24]. Women
living with HIV come from many and diverse backgrounds,
which may be relevant to consider when recording meno-
pausal symptoms. The most common menopause symptom
rating tools have been translated into multiple languages
and used in different countries; however, to our knowl-
edge, no tools have been developed for use in women of
specific cultural backgrounds [23]. Furthermore, informa-
tion on which tools are most relevant during the different
menopausal stages is limited, making it difficult to make
recommendations. EACS guidelines recommend yearly
assessment of menopausal symptoms in women living with
HIV aged >40 years using a validated tool [72]. MRS and
GCS are mentioned as examples, but no suggestions are
made as to which tool should be preferred [72].

Validated tools and definitions make for more accu-
rate comparisons between study populations. A validated
instrument may also facilitate routine data collection in
cohorts, enabling retrospective analyses of a greater num-
ber of participants. However, data collected with a stan-
dardized tool rather than a study-specific tool will be less
tailored to any specific aims of the study. It is outside the
scope of this review to assess the validity of the instru-
ments and definitions used in menopause research. Nev-
ertheless, we propose that future studies and cohorts of
women living with and without HIV use a validated tool
for menopausal data collection.

Most of the studies (n = 31/37) recorded data on
ΜΗΤ, but often not the specific type and formulation.
ΜΗΤ as a group includes a range of synthetic or bioiden-
tical hormones, administered as transdermal, oral, or
vaginal formulations of different content [19]. Specific
knowledge of the type, dosage, and administration route
of ΜΗΤ would be valuable for future studies evaluating
the effects and potential adverse effects of ΜΗΤ in
women living with HIV. Furthermore, nearly one-third
of studies (n = 11) excluded women using ΜΗΤ from
their analyses. The uptake of ΜΗΤ in women living with
HIV has been reported to be low [48], and—as women
with HIV may experience more severe and more frequent
menopausal symptoms than other women [7–9]—
optimization of ΜΗΤ in women living with HIV is an
important focus for future research.

Strengths of this review include the systematic
approach and the global perspective, including data from
14 countries. We included all relevant cohorts and
articles from our systematic literature search, although
studies from the USA and Brazil were overrepresented.
This could indicate a greater focus on menopause in
women living with HIV in these countries. We did not
find relevant studies from other countries, suggesting that
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menopausal data in women living with HIV may not be
systematically collected or researched in all countries. A
limitation of this study is that we only used PubMed
(MEDLINE database). Given the scope of the review,
reporting data collection methods rather than outcomes,
we determined that one database would be sufficient to
elucidate the research question. However, it is possible that
searching other databases may have retrieved additional
studies. Our review was limited to studies of women living
with HIV. It would be relevant for future studies to explore
how menopause data are collected in non-HIV cohorts.

With an increasing number of women living with
HIV transitioning through menopause, accurate symp-
tom assessment and menopause staging are imperative.
Through the ongoing projects within WAVE, we aim to
optimize data collection and, in turn, facilitate research
and ensure high standards of menopausal care in women
living with HIV. This literature review found significant
variation in menopause data collection and nomencla-
ture globally, although some rating scales and definitions
were more frequently used. Standardized methods should
be preferred to ensure scientific accuracy and compara-
bility between studies. Further research into the validity
of menopause symptom scoring and staging tools in
women living with HIV is warranted.

AUTHOR CONTRIBUTIONS
Emma Eileen Graham, Anna Hatchfeld, and Ellen Mose-
holm were involved in the literature review topic design,
and Emma Eileen Graham led the review of articles with
contributions from Anna Hatchfeld and Ellen Moseholm.
All authors contributed to the drafting of the manuscript,
critically revised the manuscript, and approved the final
version.

ACKNOWLEDGEMENTS
The authors acknowledge the support of the WAVE
menopause working group and the EACS secretariat,
especially Justyna Kopec, for assisting with the project
coordination.

FUNDING INFORMATION
The project is funded by unrestricted grants from Gilead
Sciences Europe, Merck Sharp & Dohme, and ViiV
Healthcare. All grants are managed by WAVE. The fun-
ders had no role in the study design, data collection, data
analysis, data interpretation, or publication of the results.

CONFLICT OF INTEREST STATEMENT
EM has received grants paid to her institution from The
Novo Nordisk Foundation and Gilead and personal fees
from Gilead and Merck Sharp & Dohme, outside the sub-
mitted work, and honorarium paid to her institution. LM

has received a travel grant from ITF Greece and personal
fees from Unipharma, unrelated to this work. AH's institu-
tion has received travel grants and congress and advisory
fees from MSD, ViiV Healthcare, and Gilead, unrelated to
this work. EEG declares no conflict of interests.

ORCID
Emma Eileen Graham https://orcid.org/0000-0002-
3534-9101
Lina Michala https://orcid.org/0000-0001-8629-9776
Anna Hatchfeld https://orcid.org/0000-0001-9308-7130
Ellen Moseholm https://orcid.org/0000-0002-7195-8641

REFERENCES
1. UNAIDS. Global HIV & AIDS Statistics — Fact Sheet [Internet].

UNAIDS; 2022. Available from: https://www.unaids.org/en/
resources/fact-sheet

2. Tariq S, Burns FM, Gilson R, Sabin C. PRIME (positive transi-
tions through the menopause) study: a protocol for a mixed-
methods study investigating the impact of the menopause on
the health and well-being of women living with HIV in
England. BMJ Open. 2019;9(6):e025497.

3. Calvet GA, Grinsztejn BG, Quintana Mde S, et al. Predictors of
early menopause in HIV-infected women: a prospective cohort
study. Am J Obstet Gynecol. 2015;212(6):765 e1-765 e13.

4. Andany N, Kaida A, de Pokomandy A, et al. Prevalence and
correlates of early-onset menopause among women living with
HIV in Canada. Menopause. 2020;27(1):66-75.

5. Nelson HD. Menopause. Lancet. 2008;371(9614):760-770.
6. Schwenkhagen A. Hormonal changes in menopause and

implications on sexual health. J Sex Med. 2007;4(Suppl 3):
220-226.

7. Garbose RA, Wu J, Christianson MS, Robinson T, Gaines T,
Shen W. Menopause symptoms delineated by HIV clinical
characteristics in African American women with HIV. Meno-
pause. 2020;28(2):189-197.

8. Suarez-Garcia I, Alejos B, Perez-Elias MJ, et al. How do
women living with HIV experience menopause? Menopausal
symptoms, anxiety and depression according to reproductive
age in a multicenter cohort. BMC Womens Health. 2021;
21(1):223.

9. Looby SE, Shifren J, Corless I, et al. Increased hot flash severity
and related interference in perimenopausal human immunode-
ficiency virus-infected women. Menopause. 2014;21(4):403-409.

10. Looby SE, Psaros C, Raggio G, et al. Association between HIV
status and psychological symptoms in perimenopausal women.
Menopause. 2018;25(6):648-656.

11. Okhai H, Sabin C, Haag K, et al. The prevalence and patterns
of menopausal symptoms in women living with HIV. AIDS
Behav. 2022;26(11):3679-3687.

12. Duff PK, Money DM, Ogilvie GS, et al. Severe menopausal
symptoms associated with reduced adherence to antiretroviral
therapy among perimenopausal and menopausal women living
with HIV in metro Vancouver. Menopause. 2018;25(5):531-537.

13. Hachfeld A, Atkinson A, Stute P, et al. Women with HIV tran-
sitioning through menopause: insights from the Swiss HIV
cohort study (SHCS). HIV Med. 2022;23(4):417-425.

12 GRAHAM ET AL.

 14681293, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13552 by U

niversität B
ern, W

iley O
nline L

ibrary on [05/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-3534-9101
https://orcid.org/0000-0002-3534-9101
https://orcid.org/0000-0002-3534-9101
https://orcid.org/0000-0001-8629-9776
https://orcid.org/0000-0001-8629-9776
https://orcid.org/0000-0001-9308-7130
https://orcid.org/0000-0001-9308-7130
https://orcid.org/0000-0002-7195-8641
https://orcid.org/0000-0002-7195-8641
https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet


14. Finkelstein JS, Brockwell SE, Mehta V, et al. Bone mineral den-
sity changes during the menopause transition in a multiethnic
cohort of women. J Clin Endocrinol Metab. 2008;93(3):861-868.

15. El Khoudary SR, Aggarwal B, Beckie TM, et al. Menopause
transition and cardiovascular disease risk: implications for
timing of early prevention: a scientific statement from the
American Heart Association. Circulation. 2020;142(25):e506-
e532.

16. Cortes YI, Yin MT, Reame NK. Bone density and fractures in
HIV-infected postmenopausal women: a systematic review.
J Assoc Nurses AIDS Care. 2015;26(4):387-398.

17. Kruger MJ, Nell TA. Bone mineral density in people living with
HIV: a narrative review of the literature. AIDS Res Ther. 2017;
14(1):35.

18. Solomon D, Sabin CA, Mallon PWG, Winston A, Tariq S. Car-
diovascular disease in women living with HIV: a narrative
review. Maturitas. 2018;108:58-70.

19. Vigneswaran K, Hamoda H. Hormone replacement therapy –
current recommendations. Best Pract Res Clin Obstet Gynaecol.
2022;81:8-21.

20. Ambikairajah A, Walsh E, Cherbuin N. A review of menopause
nomenclature. Reprod Health. 2022;19(1):29.

21. Organization WH. Menopause [Internet]. World Health Organi-
zation; 2022 [cited 2023 Jan 12]. Available from: https://www.
who.int/news-room/fact-sheets/detail/menopause#:�:text=Mo
st%20women%20experience%20menopause%20between,change
s%20in%20the%20menstrual%20cycle.

22. Harlow SD, Gass M, Hall JE, et al. Executive summary of the
stages of reproductive aging workshop + 10: addressing the
unfinished agenda of staging reproductive aging. J Clin Endo-
crinol Metab. 2012;97(4):1159-1168.

23. Sourouni M, Zangger M, Honermann L, Foth D, Stute P.
Assessment of the climacteric syndrome: a narrative review.
Arch Gynecol Obstet. 2021;304(4):855-862.

24. Heinemann K, Ruebig A, Potthoff P, et al. The menopause rat-
ing scale (MRS) scale: a methodological review. Health Qual
Life Outcomes. 2004;2:45.

25. Hilditch JR, Lewis J, Peter A, et al. A menopause-specific qual-
ity of life questionnaire: development and psychometric prop-
erties. Maturitas. 1996;24(3):161-175.

26. Greene JG. Constructing a standard climacteric scale. Maturi-
tas. 1998;29(1):25-31.

27. El Khoudary SR, Greendale G, Crawford SL, et al. The meno-
pause transition and women's health at midlife: a progress
report from the study of Women's health across the nation
(SWAN). Menopause. 2019;26(10):1213-1227.

28. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA
2020 statement: an updated guideline for reporting sys-
tematic reviews. Rev Esp Cardiol (Engl Ed). 2021;74(9):
790-799.

29. da Costa Santos CM, de Mattos Pimenta CA, Nobre MR.
The PICO strategy for the research question construction
and evidence search. Rev Lat Am Enfermagem. 2007;15(3):
508-511.

30. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan-a web and mobile app for systematic reviews. Syst Rev.
2016;5(1):210.

31. Microsoft Excel [Internet]. Microsoft Corporation; 2016. Available
from: https://www.microsoft.com/en-us/microsoft-365/excel

32. World Population Review : Median Income by Country 2023
[Internet]. [cited 2023 Aug 16]. Available from: https://
worldpopulationreview.com/country-rankings/median-
income-by-country

33. World Population Review: High-Income Countries 2023 [Internet].
[cited 2023 Aug 16]. Available from: https://worldpopulationreview.
com/country-rankings/high-income-countries

34. Loutfy M, de Pokomandy A, Kennedy VL, et al. Cohort profile:
the Canadian HIV Women's sexual and reproductive health
cohort study (CHIWOS). PLoS One. 2017;12(9):e0184708.

35. Adimora AA, Ramirez C, Benning L, et al. Cohort profile: the
Women's interagency HIV study (WIHS). Int J Epidemiol. 2018;
47(2):393-394i.

36. King EM, Nesbitt A, Albert AYK, et al. Prolonged amenorrhea
and low hip bone mineral density in women living with HIV-A
controlled cross-sectional study. J Acquir Immune Defic Syndr.
2020;83(5):486-495.

37. Jaff NG, Snyman T, Norris SA, Crowther NJ. Staging reproduc-
tive aging using stages of reproductive aging workshop + 10 in
black urban African women in the study of women entering
and in endocrine transition. Menopause. 2014;21(11):1225-
1233.

38. Russell E, Albert A, Cote H, et al. Rate of dyslipidemia higher
among women living with HIV: a comparison of metabolic and
cardiovascular health in a cohort to study aging in HIV. HIV
Med. 2020;21(7):418-428.

39. Jaff NG, Norris SA, Snyman T, Toman M, Crowther NJ. Body
composition in the study of women entering and in endocrine
transition (SWEET): a perspective of African women who have
a high prevalence of obesity and HIV infection. Metabolism.
2015;64(9):1031-1041.

40. Bullington BW, Edmonds A, Ramirez C, et al. Premature and
early menopause among US women with or at risk for HIV.
Menopause. 2022;29(6):741-747.

41. Swiss HIV Cohort Study [Internet]. Swiss HIV Cohort Study;
2021. Available from: https://www.shcs.ch/news/2021

42. Scofield D, Weis N, Andersson M, et al. Psychosocial, sexual,
reproductive and menopausal health in women with and with-
out HIV in a high-income setting. Aids. 2023;37(8):1315-1322.

43. Chirwa M, Taghinejadi N, Macaulay G, et al. Reflections on a
specialist HIV menopause service: experiences of managing
menopause in women living with HIV: experiences of manag-
ing menopause in women living with HIV. HIV Med. 2022;
23(4):426-433.

44. Scherrer AU, Traytel A, Braun DL, et al. Cohort profile update:
the Swiss HIV cohort study (SHCS). Int J Epidemiol. 2022;
51(1):33-34j.

45. Toribio M, Fulda ES, Chu SM, et al. Hot flashes and cardiovas-
cular disease risk indices among women with HIV. Open
forum. Infect Dis. 2021;8(2):ofab011. https://academic.oup.
com/ofid/article/8/2/ofab011/6089172

46. Zanni MV, Currier JS, Kantor A, et al. Correlates and timing of
reproductive aging transitions in a global cohort of midlife
women with human immunodeficiency virus: insights from
the REPRIEVE trial. J Infect Dis. 2020;222(Suppl 1):S20-S30.

47. Schnall R, Jia H, Reame N. Association between HIV symptom
burden and inflammatory cytokines: an analysis by sex and
menopause stage. J Womens Health (Larchmt). 2020;29(1):
119-127.

HIV MEDICINE 13

 14681293, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13552 by U

niversität B
ern, W

iley O
nline L

ibrary on [05/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.who.int/news-room/fact-sheets/detail/menopause#:%7E:text=Most%20women%20experience%20menopause%20between
https://www.who.int/news-room/fact-sheets/detail/menopause#:%7E:text=Most%20women%20experience%20menopause%20between
https://www.who.int/news-room/fact-sheets/detail/menopause#:%7E:text=Most%20women%20experience%20menopause%20between
https://www.who.int/news-room/fact-sheets/detail/menopause#:%7E:text=Most%20women%20experience%20menopause%20between
https://www.microsoft.com/en-us/microsoft-365/excel
https://worldpopulationreview.com/country-rankings/median-income-by-country
https://worldpopulationreview.com/country-rankings/median-income-by-country
https://worldpopulationreview.com/country-rankings/median-income-by-country
https://worldpopulationreview.com/country-rankings/high-income-countries
https://worldpopulationreview.com/country-rankings/high-income-countries
https://www.shcs.ch/news/2021
https://academic.oup.com/ofid/article/8/2/ofab011/6089172
https://academic.oup.com/ofid/article/8/2/ofab011/6089172


48. Howells P, Modarres M, Samuel M, Taylor C, Hamoda H.
Experience of hormone replacement therapy in postmeno-
pausal women living with HIV. Post Reprod Health. 2019;25(2):
80-85.

49. Schnall R, Liu J, Reame N. Ecological momentary assessment
of HIV versus reproductive health symptoms in women of dif-
fering reproductive stages living with HIV. Menopause. 2019;
26(12):1375-1384.

50. Schnall R, Jia H, Olender S, Gradilla M, Reame N. In people
living with HIV (PLWH), menopause (natural or surgical) con-
tributes to the greater symptom burden in women: results from
an online US survey. Menopause. 2018;25(7):744-752.

51. Sherr L, Molloy A, Macedo A, Croome N, Johnson MA. Ageing
and menopause considerations for women with HIV in the
UK. J Virus Erad. 2016;2(4):215-218.

52. Looby SE, Fitch KV, Srinivasa S, et al. Reduced ovarian reserve
relates to monocyte activation and subclinical coronary athero-
sclerotic plaque in women with HIV. Aids. 2016;30(3):383-393.

53. Tuchman E, Pennington LE, Kull RM, Daneshyar S. Relation-
ship between menopause symptoms and HIV risk among mid-
life women in methadone treatment: a pilot study. Subst Use
Misuse. 2013;48(9):711-718.

54. de Pommerol M, Hessamfar M, Lawson-Ayayi S, et al. Meno-
pause and HIV infection: age at onset and associated factors,
ANRS CO3 Aquitaine cohort. Int J STD AIDS. 2011;22(2):67-72.

55. Tuchman E. Exploring the prevalence of menopause symptoms
in midlife women in methadone maintenance treatment. Soc
Work Health Care. 2007;45(4):43-62.

56. Miller SA, Santoro N, Lo Y, et al. Menopause symptoms in
HIV-infected and drug-using women. Menopause. 2005;12(3):
348-356.

57. Schoenbaum EE, Hartel D, Lo Y, et al. HIV infection, drug use,
and onset of natural menopause. Clin Infect Dis. 2005;41(10):
1517-1524.

58. Santoro N, Arnsten JH, Buono D, Howard AA,
Schoenbaum EE. Impact of street drug use, HIV infection, and
highly active antiretroviral therapy on reproductive hormones
in middle-aged women. J Womens Health (Larchmt). 2005;
14(10):898-905.

59. Fantry LE, Zhan M, Taylor GH, Sill AM, Flaws JA. Age of
menopause and menopausal symptoms in HIV-infected
women. AIDS Patient Care STDS. 2005;19(11):703-711.

60. Clark RA, Mulligan K, Stamenovic E, et al. Frequency of ano-
vulation and early menopause among women enrolled in
selected adult AIDS clinical trials group studies. J Infect Dis.
2001;184(10):1325-1327.

61. Clark RA, Cohn SE, Jarek C, et al. Perimenopausal symptom-
atology among HIV-infected women at least 40 years of age.
J Acquir Immune Defic Syndr. 2000;23(1):99-100.

62. Madanhire T, Hawley S, Dauya E, et al. Menopausal symptoms
by HIV status and association with health-related quality of life
among women in Zimbabwe: a cross-sectional study. BMC
Womens Health. 2023;23(1):343.

63. Jalil EM, Domingues RM, Derrico M, et al. Evaluating the
menopausal transition with the STRAW + 10 in a Brazilian
cohort of women with HIV, 2015-2016. Climacteric. 2021;24(3):
305-312.

64. Thapa R, Yang Y, Bekemeier B. Menopausal symptoms and
associated factors in women living with HIV in Cambodia.
J Women Aging. 2020;32(5):517-536.

65. Cutimanco-Pacheco V, Arriola-Montenegro J, Mezones-
Holguin E, et al. Menopausal symptoms are associated with
non-adherence to highly active antiretroviral therapy in human
immunodeficiency virus-infected middle-aged women. Climac-
teric. 2020;23(3):229-236.

66. Agaba PA, Meloni ST, Sule HM, et al. Prevalence and
predictors of severe menopause symptoms among HIV-positive
and -negative Nigerian women. Int J STD AIDS. 2017;28(13):
1325-1334.

67. Lui-Filho JF, Valadares AL, Gomes Dde C, Amaral E, Pinto-
Neto AM, Costa-Paiva L. Menopausal symptoms and associated
factors in HIV-positive women. Maturitas. 2013;76(2):172-178.

68. Boonyanurak P, Bunupuradah T, Wilawan K, et al. Age at
menopause and menopause-related symptoms in human
immunodeficiency virus-infected Thai women. Menopause.
2012;19(7):820-824.

69. Ferreira CE, Pinto-Neto AM, Conde DM, Costa-Paiva L,
Morais SS, Magalhaes J. Menopause symptoms in women
infected with HIV: prevalence and associated factors. Gynecol
Endocrinol. 2007;23(4):198-205.

70. Hunter MS. The Women's health questionnaire (WHQ): fre-
quently asked questions (FAQ). Health Qual Life Outcomes.
2003;1:41.

71. Radloff LS. The CES-D scale: a self-report depression scale for
research in the general population. Appl Psychol Measur. 1977;
1:385-401.

72. European AIDS Clinical Society. EACS Guidelines 11.0 [Inter-
net]. European AIDS Clinical Society; 2021 [cited 2023 Aug 10].
Available from: https://www.eacsociety.org/media/final2021e
acsguidelinesv11.0_oct2021.pdf

SUPPORTING INFORMATION
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Graham EE, Michala L,
Hatchfeld A, Moseholm E, Women Against Viruses
in Europe (WAVE), European AIDS Clinical
Society. Collection of menopause data in studies of
women living with HIV: A systematic literature
review. HIV Med. 2023;1‐14. doi:10.1111/hiv.13552

14 GRAHAM ET AL.

 14681293, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13552 by U

niversität B
ern, W

iley O
nline L

ibrary on [05/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.eacsociety.org/media/final2021eacsguidelinesv11.0_oct2021.pdf
https://www.eacsociety.org/media/final2021eacsguidelinesv11.0_oct2021.pdf
info:doi/10.1111/hiv.13552

	Collection of menopause data in studies of women living with HIV: A systematic literature review
	INTRODUCTION
	MATERIALS AND METHODS
	Search strategy
	Eligibility
	Data extraction
	Risk-of-bias assessment

	RESULTS
	Search results
	Study characteristics
	Definition of menopause
	Assessment of menopause symptoms
	Hormone measurements and menopausal hormone therapy

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


