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Abstract
Objectives: We examined follicle-stimulating hormone (FSH) levels in women 
living with HIV aged > 45 reporting ≥ 12 months’ amenorrhoea, and investigated 
correlation with menopausal symptoms.
Methods: A cross-sectional substudy of 85 women from the Positive Transitions 
through the Menopause (PRIME) Study who reported irregular periods at entry 
into the PRIME Study and ≥ 12 months’ amenorrhoea at recruitment into this 
substudy. Serum FSH was supplemented with clinical data and menopausal 
symptom assessment. Serum FSH > 30 mIU/mL was defined as consistent with 
postmenopausal status. Associations between FSH and menopausal symptom se-
verity were assessed using Pearson's correlation and the Kruskal–Wallis test.
Results: Median age was 53 years [interquartile range (IQR): 51–55]; all were on 
antiretroviral therapy, three-quarters (n = 65) had a CD4 T-cell count > 500 cells/
μL and 91.8% (n = 78) had an HIV viral load (VL) < 50 copies/mL. Median FSH 
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INTRODUCTION

Improvements in survival due to antiretroviral therapy 
(ART) have resulted in successfully treated individu-
als with HIV now having a near normal life expectancy 
[1,2], with a consequent shift in the age distribution of 
people living with HIV. The transformation of HIV into 
a long-term, manageable medical condition means that 
comorbid conditions and other age-related events are in-
creasingly important; among women, this includes meno-
pause. By 2018, 11 100 women of potentially menopausal 
age (45–56 years) were attending for HIV care in the UK, 
a five-fold increase from 2008 (J Khawam, personal com-
munication, 01 October 2021).

Menopause is a normal life transition but one that can 
be associated with a range of symptoms and longer-term 
health consequences. National Institute for Health and 
Care Excellence (NICE) guidelines advise that, in women 
aged > 45 years, menopause is a clinical diagnosis, estab-
lished after ≥ 12 months’ amenorrhoea in those with an 
intact uterus and not using hormonal contraception [3]. 
Biomarkers of ovarian function include anti-Müllerian 
hormone (AMH) and follicle-stimulating hormone (FSH). 
In the early stages of menopause, FSH levels rise in re-
sponse to the depletion of ovarian follicles and the con-
sequent fall in levels of Inhibin B [4]. Mean FSH levels 
increase significantly across the menopause transition, 
from 7.0 mIU/mL in the reproductive stage to 45.7 mIU/
mL in postmenopausal women, meaning that FSH can 
provide useful biological confirmation of postmenopausal 
status [5]. However, given the likelihood of menopause 
being the cause of secondary amenorrhoea in women aged 
> 45 years, and the fluctuation in FSH levels, laboratory 

testing for biological markers of ovarian activity is not 
routinely recommended in amenorrhoeic women in this 
age group.

It is unclear whether NICE recommendations that 
menopause be determined by menstrual history alone 
(without biological confirmation) can be applied to 
women living with HIV. Prolonged amenorrhoea and 
anovulatory cycles for reasons other than menopause 
are common in women living with HIV [6–13]. A re-
cent meta-analysis estimated the prevalence of second-
ary amenorrhoea in women living with HIV to be 4.8%, 
finding a significant association between HIV status and 
amenorrhoea [12]. However, it is important to note that 
the median age of participants in the six studies included 
was 33–37 years [12]. Recreational drug use, psychothera-
peutic medication, lower CD4 T-cell count, low body mass 
index (BMI), hepatitis B coinfection, current smoking and 
taking antiretroviral therapy (ART) have all been shown 
to be associated with amenorrhoea in this patient popula-
tion [6,8,9,12,13].

It is important to be able to assess menopausal status 
accurately in women living with HIV in order to provide 
guidance around symptom control (including the appro-
priate offering of hormone replacement therapy) and 
prevention of comorbidities (including assessment of 
low bone mineral density and cardiovascular risk). We 
require evidence to support the diagnosis of menopause 
by menstrual pattern alone in women living with HIV 
aged > 45 years. Furthermore, given the overlap between 
menopausal and HIV-related symptoms (such as fatigue, 
mood changes, pain and night sweats), it is important to 
understand if a biomarker such as FSH has a role in as-
certaining aetiology of symptoms. The aim of this study 

was 65.9 mIU/mL (IQR: 49.1–78.6). Only four women (4.7%) had FSH ≤ 30 mIU/
mL; none reported smoking or drug use, all had CD4 T-cell count ≥ 200 cells/μL, 
and one had viral load (VL) ≥ 50 copies/mL. Median body mass index (BMI) was 
elevated compared with women with FSH > 30 mIU/mL (40.8 vs. 30.5 kg/m2).
Over a quarter (28.2%) reported severe menopausal symptoms, with no correla-
tion between FSH and severity of menopausal symptoms (p = 0.21), or hot flushes 
(p = 0.37).
Conclusions: Four women in this small substudy had low FSH despite being 
amenorrhoeic; all had BMI ≥ 35 kg/m2. We found that 95% of women with HIV 
aged > 45 years reporting ≥ 12 months’ amenorrhoea had elevated FSH, suggest-
ing that menopausal status can be ascertained from menstrual history alone in 
this group.
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was to examine FSH levels in women living with HIV aged 
> 45 years reporting ≥ 12 months’ amenorrhoea, and to in-
vestigate correlations with menopausal symptom severity, 
and hot flush severity specifically.

METHODS

Between January and December 2019 we conducted 
a cross-sectional study of serum FSH in a subsample 
of women from the Positive Transitions through the 
Menopause (PRIME) Study [14], a mixed-methods obser-
vational study of the menopause in women living with 
HIV in England. The main PRIME study recruited 869 
women living with HIV aged 45–60 years of pre-, peri- and 
postmenopausal status across 21 HIV clinics in England 
from 2016 to 2017.

Follicle-stimulating hormone was measured in a single 
serum sample from a subset of eligible participants and 
processed in local laboratories. Eligible women were those 
from 12 of the original clinical sites who reported irregu-
lar menses at the time of the main PRIME study visit and 
who, by the time of recruitment in this substudy (mean 
2.7 years after the main visit) reported ≥ 12 months’ amen-
orrhoea. Women were excluded from participation if they 
had a history of hysterectomy and/or bilateral oophorec-
tomy; reported current systemic hormone replacement 
therapy use (which affects serum FSH); had been preg-
nant or had breast-fed in the past 12 months; or reported 
using hormonal contraception in the past 6 months for ei-
ther contraceptive or non-contraceptive reasons. Women 
received a £20  shopping voucher in recognition of their 
time.

The results of FSH testing were supplemented with data 
on menopausal symptoms [assessed using the Menopause 
Rating Scale (MRS) [15]] and lifestyle factors (smoking 
history, alcohol consumption and recreational drug use), 
collected through a self-completed paper questionnaire. 
We obtained routine clinical data (BMI, current CD4 T-
cell count, current HIV RNA and current ART regimen) 
from clinical notes, and demographic information (such 
as year of birth and ethnicity) from participants' PRIME 
study data.

Statistical methods

A previous study of FSH in postmenopausal women 
(without HIV) demonstrated that the 25th centile for FSH 
in this group was 30 mIU/mL [5]. Cejtin et al. [7], in their 
study of FSH levels in amenorrhoeic women living with 
HIV aged 16–55, reported a prevalence of elevated FSH of 
47%. We therefore opted for 60% as a pragmatic estimate 

of prevalence of elevated FSH in this age group. Based on 
this, our planned sample size of 96 would have provided 
an estimate with 10% precision.

Serum FSH > 30 mIU/mL was defined as being consis-
tent with postmenopausal status. This cut-off is consistent 
with the standard cut-off in most laboratory assays in the 
UK, and is in accordance with guidance from the Faculty 
of Sexual and Reproductive Healthcare stating that 
FSH > 30 mIU/mL is indicative of ovarian insufficiency 
[16]. Menopause symptom severity was measured by the 
MRS, a validated tool for assessing menopause-related 
quality of life comprising 11 items in three symptom do-
mains: psychological (e.g. depression and anxiety, irrita-
bility and fatigue), somatic (e.g. vasomotor symptoms and 
sleep disturbance) and urogenital (e.g. vaginal dryness, 
bladder symptoms and sexual problems) [15]. Each item is 
rated on a Likert scale between 0 (no symptoms) and 4 (se-
vere symptoms). For this analysis, we used participants’ 
cumulative total MRS score to measure symptom severity, 
treating it as a continuous variable.

Sample characteristics were described using me-
dian/interquartile range (IQR) or proportions; associa-
tions between FSH and menopausal symptom severity 
were assessed using Pearson's correlations. All analyses 
were conducted in Stata Statistical Software: Release 16 
(StataCorp LLC, College Station, TX, USA).

Ethical approval

The baseline PRIME study had ethical approval from the 
South East Coast Surrey Research Ethics Committee on 
behalf of all NHS sites (REF 15/0735), and we had ap-
proval from the South Central Hampshire Research Ethics 
Committee (REF 18/SC/0570) for this substudy.

RESULTS

Of 114 eligible women, 85 (74.6%) consented to participate 
in this study. Median (IQR) age was 53 (51–55) years; two-
thirds were Black African (n  =  59); prevalence rates of 
current smoking (7.1%) and drug use (1.2%) were low and 
15% (n = 13) reported high-risk drinking (AUDIT-C ≥ 5; 
Table 1). All were on ART, 76% (n = 65) had a CD4 T-cell 
count > 500 cells/μL and 92% (n = 78) had an HIV viral 
load (VL) < 50 copies/mL.

Overall, the median (IQR) FSH was 65.9 (49.1–78.6) mIU/
mL. Only four women (4.7%; 95% confidence interval: 1.2–
11.6) had FSH ≤  30  mIU/mL (premenopausal levels); the 
median (IQR) FSH in this group was 19.2 (10.4–26.6) mIU/
mL. Two of the four women had severe menopausal symp-
toms (MRS score ≥ 17); only one reported no symptoms. All 
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four women with FSH ≤ 30 mIU/mL were Black African, 
none reported smoking or drug use, nadir CD4 T-cell count 
was ≥ 200 cells/μL in two, most recent CD4 T-cell count was 
≥ 200 cells/μL in all, and only one woman had a detectable 
HIV viral load. The median BMI in these women was ele-
vated compared with women with FSH > 30 mIU/mL (40.8 
vs. 30.5 kg/m2); all four had a BMI ≥ 35 kg/m2.

The median (IQR) MRS in all women was 10.0 (5.0–
19.0), and a quarter (22/78) reported severe menopausal 
symptoms (MRS score ≥  17; Table  1). Symptoms in the 
somatic and urogenital domains were reported by 95.3% 
(81/85) and 67.1% (55/82) of women, respectively; all of 
those who completed the relevant section of the MRS 
(n = 83) reported psychological symptoms. We found no 
correlation between serum FSH and severity of meno-
pausal symptoms overall (r = −0.14, p = 0.21; Figure 1a), 
or hot flush symptom severity specifically (median FSH 
no hot flushes, 52.8 mIU/mL; mild, 67.7 mIU/mL; mod-
erate, 67.7  mIU/mL; severe, 62.0  mIU/mL; very severe, 
55.9 mIU/mL; p = 0.37, Figure 1b).

DISCUSSION

In this sample of 85 women living with HIV aged > 45 years 
and reporting ≥  12  months’ amenorrhoea, 95.3% had an 
FSH > 30 mIU/mL, a level consistent with being postmeno-
pausal. This suggests that ovarian decline due to menopause 
is the most likely cause of secondary amenorrhoea in women 
living with HIV aged > 45 years, and that FSH testing is not 
necessary for confirmation. Our findings differ from two 
previous studies reporting a high prevalence of amenor-
rhoea in women living with HIV without a rise in FSH [7,8]. 
Both of these were conducted in the pre-combination ART 
era; participants were predominantly ≤ 45 years, and a sig-
nificant proportion had low CD4 T-cell counts, with many 
reporting substance use (both of which are associated with 
secondary amenorrhoea). These studies are therefore un-
likely to represent the contemporary population of women 
living with HIV in the UK aged > 45 years.

Four women in this study had a low FSH (≤ 30 mIU/
mL), despite reporting ≥  12  months’ amenorrhoea; all 

T A B L E  1   Characteristics of study sample

Variable
All [n (%)]
(N = 85)

FSH > 30 mIU/mL [n (%)] 
(N = 81)

FSH ≤ 30 mIU/mL [n (%)]
(N = 4)

Age (years) [median (IQR)] 53 (51–55) 53 (51–55) 52 (50–55)

Ethnicity

Black African 59 (73) 55 (71) 4 (100)

White UK 4 (5) 4 (5) 0

Othera 18 (22) 18 (23) 0

Current smoker 6 (7) 6 (7) 0

Recreational drug useb 1 (1) 1 (1) 0

High-risk drinkingc 13 (15) 12 (15) 1 (25)

Nadir CD4 T-cell count (cells/μL)

> 500 1 (2) 1 (1) 0

≤ 500 59 (98) 55 (98) 4 (100)

Last CD4+ T-cell count (cells/μL)

> 500 65 (76) 62 (77) 3 (75)

≤ 500 20 (4) 19 (23) 1 (25)

Last HIV viral load < 50 copies/mL 78 (92) 75 (93) 3 (75)

Body mass index (kg/m2)

< 25 12 (15) 12 (16) 0

25–29.9 22 (28) 22 (29) 0

30–34.9 25 (32) 25 (33) 0

≥ 35 20 (25) 16 (21) 4 (100)

Severe menopausal symptomsd 22 (28) 20 (27) 2 (50)

Abbreviations: FSH, follicle-stimulating hormone; IQR, interquartile range.
aAsian, mixed or other (but not specified).
bWithin last 3 months.
cAUDIT-C ≥ 5.
dMenopause Rating Scale ≥ 17.
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four had BMI ≥ 35 kg/m2. Our sample size is small, pre-
cluding us from drawing firm conclusions; however, this 
finding is consistent with the literature describing an at-
tenuated FSH rise in menopause among women with high 
BMI [17,18]. We suggest that clinicians be mindful of this 
association when interpreting FSH levels in potentially 
postmenopausal women living with HIV with high BMI. 
However, we also recognize that FSH levels may fluctuate 
and that the cross-sectional nature of this study does not 
capture variations over time. In addition, we cannot ex-
clude secondary amenorrhoea in these four women; obe-
sity itself can result in changes in levels of gonadal steroid 
hormones, resulting in anovulatory cycles and irregular or 
absent menses [19].

We did not find a correlation between serum FSH 
and severity of menopausal symptoms (and specifically 
severity of hot flushes). Findings from other studies in 
women without HIV are inconsistent, although serum 
FSH has previously been reported to be associated 
with severity of vasomotor, musculoskeletal and mood 
symptoms [20,21], pointing to a potential effect of FSH 
on menopausal symptoms independent of oestrogen 
depletion.

Our study is limited by small numbers. We did not have 
sufficient power to investigate differences between those 
with and those without elevated serum FSH, or to examine 
the correlation between FSH and severity of menopausal 
symptoms. As a cross-sectional study, we lack longitudinal 
data on FSH which would allow us to describe and com-
pare reproductive hormone trajectories over the meno-
pause transition. Furthermore, we were unable to exclude 
the possibility of fluctuations in FSH in the four women 
with low FSH levels. Our study population is broadly rep-
resentative of women living with HIV in the UK, with low 
prevalence of smoking and recreational drug use, both of 
which have been shown to be associated with secondary 
amenorrhoea in HIV. Therefore, our findings may not be 
generalizable to other settings where prevalence of these 
behavioural risk factors is higher. Finally, all study partici-
pants were on ART and we are therefore unable to extrap-
olate these findings to women not on ART.

However, this is the first study in the contemporary 
ART era to describe serum FSH in women living with 
HIV aged > 45 reporting ≥ 12 months’ amenorrhoea. Our 
findings indicate that postmenopausal status can be ascer-
tained from menstrual history alone (without biomarker 
confirmation) in women living with HIV aged > 45 years 
who are on ART, as it is in women without HIV. Prior to 
the implementation of the NICE guidelines in 2015, it 
is estimated that 70% of FSH tests in England were re-
quested on women aged > 45 years [22]. The consequent 
reduction in unnecessary FSH testing was predicted to 
save £9.6  million. Reducing unnecessary FSH testing in 
women living with HIV is therefore likely to lead to cost 
savings within already constrained services.

Most importantly, we hope our findings will allow cli-
nicians to feel confident in assessing menopausal status 
in this patient group, without the need for further testing. 
This will improve recognition and management of meno-
pausal symptoms in this population, therefore optimizing 
the health and well-being of women living with HIV as 
they reach their post-reproductive years.

ACKNOWLEDGEMENTS
This work was funded by a British HIV Association 
Research Award (2017). The baseline PRIME Study was 
funded by the NIHR in the form of a postdoctoral fel-
lowship to ST (PDF-2014-07-071). The study is also sup-
ported by the NIHR HPRU in Blood Borne and Sexually 
Transmitted Infections at UCL, in partnership with Public 
Health England. The views expressed are those of the au-
thors and not necessarily those of the NHS, BHIVA, the 
NIHR, PHE or the Department of Health and Social Care. 
We would like to thank the PRIME Study Expert Advisory 
Group [Comfort Adams, Jane Anderson, Mwenza Blell, 
Jonathan Elford (Chair), Janine MacGregor-Read, Fiona 

F I G U R E  1   (a) Correlation between serum follicle-stimulating 
hormone (FSH) levels and menopause symptom severity (total 
menopause rating scale (MRS) score); (b) median, interquartile 
range (box) and range (whiskers) FSH by hot flush severity 
(Menopause Rating Scale, MRS) (b)

Hot flush severity  



6  |      TARIQ et al.

Pettitt, Janice Rymer, Jane Shepherd, Lorraine Sherr and 
Emily Wandolo]; and the PRIME Ovarian Biomarker 
Study recruiting sites: University Hospitals Sussex NHS 
Trust (Yvonne Gilleece, Alyson Knott, Celia Richardson); 
Chelsea and Westminster Hospital (Mimi Chirwa, Ann 
Sullivan, Mini Thankachen, Sathya Visvendra); Guy’s 
and St Thomas’ Hospital (Julie Fox, Julianne Iwanga, 
Annemiek DeRuiter, Mark Taylor); Homerton University 
Hospital (Monica James, Sambasivarao Pelluri, Iain 
Reeves); King’s College Hospital (Sarah Barber, Priya 
Bhagwandin, Lucy Campbell, Leigh McQueen, Frank 
Post, Selin Yurdakul, Beverley White); Lewisham and 
Greenwich NHS Trust (Tarik Moussaoui, Melanie 
Rosenvinge, Judith Russell); Mortimer Market Centre 
(Abigail Severn, Rob Miller); North Manchester General 
Hospital (Claire Fox, Gabriella Lindergard, Andrew 
Ustianowski); Royal Free Hospital (Fiona Burns, Nargis 
Hemat, Nnenna Ngwu, Rimi Shah); St Mary’s Hospital 
(Angela Bailey, Nicola Mackie). We also acknowl-
edge members of the NIHR HPRU in Blood Borne and 
Sexually Transmitted Infections Steering Committee: 
Caroline Sabin (HPRU Director), John Saunders (PHE 
Lead), Catherine Mercer, Gwenda Hughes, Greta Rait, 
Ruth Simmons, William Rosenberg, Tamyo Mbisa, 
Rosalind Raine, Sema Mandal, Rosamund Yu, Samreen 
Ijaz, Fabiana Lorencatto, Rachel Hunter, Kirsty Foster 
and Mamooma Tahir. Finally, and most importantly, we 
thank all our participants for sharing their time and expe-
riences with us.

CONFLICT OF INTEREST
ST has previously received a travel bursary funded by 
Janssen-Cilag through the British HIV Association, and 
speaker honoraria and funding for preparation of edu-
cational materials from Gilead Sciences. CS has received 
funding for membership in Data Safety and Monitoring 
Boards, Advisory Boards, speaker panels and for prepara-
tion of educational materials from Gilead Sciences, ViiV 
Healthcare and Janssen-Cilag. FMB has received consul-
tancy fees and conference support from Gilead Sciences. 
YG has received funding for Advisory Boards, preparation 
of educational materials and conference support from 
ViiV, Janssen-Cilag and Gilead Sciences. NM has received 
honoraria for participation in advisory boards and edu-
cational webinars from ViiV, MSD and Gilead Sciences. 
IR has had conference support and consultancy fees from 
ViiV. RM has received speaker honoraria from Gilead.

AUTHOR CONTRIBUTIONS
ST conceived and designed both the main PRIME Study 
and this substudy with support from FMB, RG and CS. 
RM was the Principal Investigator, supported by AS. HO, 
CS and ST conducted analyses. ST drafted the first version 

of this article. RM, HO and CS critically reviewed the first 
version of the article and all authors commented on and 
approved the final draft for publication.

ORCID
Shema Tariq   https://orcid.org/0000-0001-9802-7727 
Hajra Okhai   https://orcid.org/0000-0002-0549-4914 
Caroline A. Sabin   https://orcid.
org/0000-0001-5173-2760 
Yvonne Gilleece   https://orcid.org/0000-0002-9960-5389 
Frank A. Post   https://orcid.org/0000-0002-2844-1612 

REFERENCES
	 1.	 Trickey A, May MT, Vehreschild J-J, et al. Survival of HIV-

positive patients starting antiretroviral therapy between 1996 
and 2013: a collaborative analysis of cohort studies. Lancet HIV 
2017;4(8):e349-e356.

	 2.	 May MT, Gompels M, Delpech V, et al. Impact on life expectancy 
of HIV-1 positive individuals of CD4+ cell count and viral load 
response to antiretroviral therapy. AIDS 2014;28(8):1193-1202.

	 3.	 National Institute for Health and Care Excellence. Menopause: 
diagnosis and management. National Institute of Health and 
Care Excellence (NICE), 2015.

	 4.	 Parker S. Follicle stimulating hormone: facts and fallacies. Br 
Menopause Soc J 2004;10(4):166-168.

	 5.	 Henrich JB, Hughes JP, Kaufman SC, Brody DJ, Curtin LR. 
Limitations of follicle-stimulating hormone in assessing meno-
pause status: findings from the National Health and Nutrition 
Examination Survey (NHANES 1999–2000)*. Menopause 
2006;13(2):171-177.

	 6.	 Harlow SD, Cohen M, Ohmit SE, et al. Substance use and psy-
chotherapeutic medications: a likely contributor to menstrual 
disorders in women who are seropositive for human immuno-
deficiency virus. Am J Obstet Gynecol 2003;188(4):881-886.

	 7.	 Cejtin HE, Kalinowski A, Bacchetti P, et al. Effects of human 
immunodeficiency virus on protracted amenorrhea and ovar-
ian dysfunction. Obstet Gynecol 2006;108(6):1423-1431.

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

	 9.	 Massad LS, Evans CT, Minkoff H, et al. Effects of HIV infection 
and its treatment on self-reported menstrual abnormalities in 
women. J Women's Health 2006;15(5):591-598.

	10.	 Ezechi OC, Jogo A, Gab-Okafor C, et al. Effect of HIV-1 infec-
tion and increasing immunosuppression on menstrual func-
tion. J Obstet Gynaecol Res 2010;36(5):1053-1058.

	11.	 Ukibe NR, Ukibe SN, Emelumadu OF, et al. Impact of thyroid 
function abnormalities on reproductive hormones during men-
strual cycle in premenopausal HIV infected females at NAUTH, 
Nnewi, Nigeria. PLoS One 2017;12(7):e0176361.

	12.	 King EM, Albert AY, Murray MCM. HIV and amenorrhea: a 
meta-analysis. Aids 2019;33(3):483-491.

	13.	 Valiaveettil C, Loutfy M, Kennedy VL, et al. High prevalence 
of abnormal menstruation among women living with HIV in 
Canada. PLoS One 2019;14(12):e0226992.

	14.	 Tariq S, Burns F, Gilson R, Sabin CA. The PRIME (Positive 
Transitions Through the Menopause) Study: a protocol for a 

https://orcid.org/0000-0001-9802-7727
https://orcid.org/0000-0001-9802-7727
https://orcid.org/0000-0002-0549-4914
https://orcid.org/0000-0002-0549-4914
https://orcid.org/0000-0001-5173-2760
https://orcid.org/0000-0001-5173-2760
https://orcid.org/0000-0001-5173-2760
https://orcid.org/0000-0002-9960-5389
https://orcid.org/0000-0002-9960-5389
https://orcid.org/0000-0002-2844-1612
https://orcid.org/0000-0002-2844-1612


      |  7HIV MEDICINE 

mixed-methods study investigating the impact of the meno-
pause on the health and well-being of women living with HIV 
in England. BMJ Open 2019;9(6):e025497.

	15.	 Zeg Berlin. The Menopause Rating Scale: The Berlin Center 
for Epidemiology and Health Research 2013. Available from: 
http://www.menop​ause-ratin​g-scale.info/about.htm

	16.	 Faculty of Sexual and Reproductive Healthcare. Contraception 
for Women Aged over 40 Years. Faculty of Sexual and 
Reproductive Healthcare, 2017.

	17.	 Huerta R, Mena A, Malacara JM, Díaz de León J. Symptoms 
at perimenopausal period: its association with attitudes to-
ward sexuality, life-style, family function, and FSH levels. 
Psychoneuroendocrinology 1995;20(2):135-148.

	18.	 Santoro N, Randolph JF Jr. Reproductive hormones and 
the menopause transition. Obstet Gynecol Clin North Am 
2011;38(3):455-466.

	19.	 Seif MW, Diamond K, Nickkho-Amiry M. Obesity and 
menstrual disorders. Best Pract Res Clin Obstet Gynaecol 
2015;29(4):516-527.

	20.	 Freeman EW, Sammel MD, Lin H, Gracia CR, Kapoor S. 
Symptoms in the menopausal transition: hormone and behav-
ioral correlates. Obstet Gynecol 2008;111(1):127-136.

	21.	 Randolph JF Jr, Sowers M, Bondarenko I, et al. The relation-
ship of longitudinal change in reproductive hormones and va-
somotor symptoms during the menopausal transition. J Clin 
Endocrinol Metab 2005;90(11):6106-6112.

	22.	 National Institute for Health and Care Excellence. Costing re-
port: menopause: diagnosis and management—implementing 
the NICE guideline on menopause (NG23). NICE, 2015.

How to cite this article: Tariq S, Okhai H, Severn 
A, et al. Follicle-stimulating hormone in 
postmenopausal women living with HIV: a 
prevalence study. HIV Med. 2021;00:1–7. 
doi:10.1111/hiv.13205

http://www.menopause-rating-scale.info/about.htm
https://doi.org/10.1111/hiv.13205

