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Abstract

Objective: To what extent menopause is related to symptom burden in women living with HIV 

(WLWH) is unclear, as a specific reproductive health analysis has seldom been undertaken, in part 

due to an inadequate assessment of reproductive status. The purpose of this study was to document 

and compare symptom frequency and attribution over 46 days and examine differences by 

reproductive status with a sample of 73 women living with HIV.

Methods: We conducted an ecological momentary assessment (EMA) using text messaging to 

follow 75 women confirmed for menopause stage with hormone profiles for 46 days. Participants 

were asked to respond to the following open-ended questions via a text message 3× weekly: 1) Did 

you have your period today? (Yes/No) 2) What were your top 3 menstrual/menopausal symptoms 

today? 3) What were your top 3 HIV related symptoms today?

Results: 74 women (mean± SD age = 51± 8 yrs, range= 24–67 yrs) completed the study (10 pre-, 

20 peri, 44 post-menopause). The majority of volunteers were Black non-Hispanic (74%), non-

smokers (61%), with some high school (68%) and reporting <$20,000 annual income. After 

controlling for co-factors, HIV symptom profiles differed by menopause stage: post-menopause 

predicted more fatigue, muscle aches and pains, nausea/vomiting and diarrhea (vs peri or pre-

menopause). HIV-related depression was predicted by the peri stage. For reproductive symptoms, 

women endorsed fatigue (58%), hot flashes (52%) depression (49%), and muscle aches and pains 

(44%) as most common, but of these, only muscle aches and pains demonstrated group differences 

in period prevalence (post = 35%; peri = 45%; pre = 80%, p= 0.03) Surprisingly, hot flash 

frequency was similar, but fever/chills/sweats varied across menopause stage (period prevalence: 

post=42%; peri=15%; pre=0%, p=0.01). Reporting “a period today” predicted the profile of 

reproductive symptoms, but was not related to HIV symptoms.

Conclusions: Although fatigue, muscle aches/pains and depression are perceived as common 

attributes of both HIV infection and reproductive status in WLWH, they distinguish condition-

specific symptom profiles that are dependent on menopause stage.
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Introduction

Sex steroids play a key role in female physiology owing to their ability to organize, 

differentiate, and maintain tissues and organs, including the central nervous system.1 In 

addition, a reproductively mature woman will experience on average 13 menstrual periods/

year and the effect that ovarian function may have on various non-reproductive conditions is 

clearly important.2 For example, a number of sex-based differences and menstrual cycle 

related changes have been demonstrated in chronic diseases such as asthma3, arthritis4, 

migraine5, diabetes6, depression7, 8, irritable bowel syndrome9 and epilepsy10 with a 

significant portion of women reporting a worsening of their symptoms pre-menstrually.2, 11 

In the same way, the menopause transition has been shown to accelerate or exacerbate 

cardiovascular disease and other chronic conditions such as depression, obesity, and 

hypertension12 - common co-morbid conditions in persons living with HIV (PLWH).

Multi-site cross-sectional surveys have demonstrated that PLWH report fatigue, depression, 

poor sleep and difficulty concentrating among the ten most frequent and debilitating 

symptoms linked to HIV.13 To what extent the menopause transition is related to symptom 

burden in PLWH is unclear, as a specific reproductive stage analysis has seldom been 

undertaken, in part due to an inadequate assessment of reproductive status in the female 

participants.14 Cycle-related symptom experience or exacerbation has also not been well 

studied in women living with HIV. A few studies have examined the symptom experience of 

HIV-infected women15, menopausal symptoms in women living with HIV,16 early onset of 

menopause17, and effect of HIV on ovarian dysfunction18 with equivocal results. One recent 

review19 concluded that the presumably earlier age of menopause in HIV women may be 

confounded by high rates of HIV-related amenorrhea. The Women’s Interagency HIV Study 

(WIHS), a multicenter, observational study of HIV-infected women and non–HIV infected 

women of similar socioeconomic status, found that more than half of HIV-infected women 

with prolonged amenorrhea had hormone levels consistent with pre-menopause.18

To what extent other HIV symptoms (e.g. sleep problems, fatigue) overlap with those of 

reproductive stages also has not been well-studied. Not surprisingly, a number of clinical 

challenges exist for providers caring for women with HIV in differentiating and managing 

those symptoms due to HIV complications or therapies vs the common symptoms of 

menopause20. For example, in healthy women, menstrual irregularities and hot flashes are 

common in the early peri-menopausal transition, but also present as features of HIV 

secondary to illicit substance abuse, medications including psychotropics, narcotics, 

methadone, or corticosteroids; and comorbid conditions such as diabetes and liver 

disease18, 21, 22. One study of symptom attribution demonstrated a three-fold higher number 

of women with HIV who did not know why they had hot flashes or vaginal dryness vs the 

uninfected group23 and in a study of WLWH in methadone treatment, fewer than 10% 

positively identified muscle aches and poor sleep as menopausal symptoms24. Taken 
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together, these findings suggest that an assessment of HIV symptom data taking into account 

female reproductive status is therefore timely and needed25 as persons are living longer with 

the disease, more women are transitioning through the menopause, and women continue to 

be understudied.

Methods

The purpose of this study was to document and compare symptom frequency and attribution 

over 46 days and examine differences by reproductive status with a sample of 75 women 

living with HIV. We examined differences in symptom reporting of HIV and female sex-

based symptoms (those linked to the menstrual cycle and menopause) in 75 women living 

with HIV stratified into the following 3 menopause stages: a) pre-menopausal women 

(regular periods not due to hormonal birth control); b) peri-menopausal women (at least one 

period within the last 3–12 months not due to hormonal birth control); c) postmenopausal 

women (no period in the last 12 months; no hysterectomy).26

Participants were recruited through study flyers at community-based organizations and a 

university-affiliated outpatient clinic in New York City (NYC) serving PLWH. This study 

was conducted as a follow-up study to our cross-sectional study described here.27

Inclusion Criteria:

Participants needed to be age 18 years or older, HIV+, self-identify as Black and/or Latina 

taking antiretroviral therapy (ART), and able to read, and provide written informed consent 

in English or Spanish. Women needed to have a history of regular menstrual cycles at some 

point after menarche. To reduce complexity, only volunteers who self-identified as cis-

gender were included.

Exclusion Criteria included the following:

any form of hormonal birth control or hormone therapy (HT) within the last 3 months, 

pregnant or breastfeeding within the last 3 months, and history of hysterectomy.

Procedures.

Study participants arrived at our site and provided a timed blood draw through venipuncture 

to determine concentrations of FSH and estradiol. For women who reported a period in the 

past 3 months, the study visit was synchronized to fall between days 1–6 of the menstrual 

cycle (day 1 = first day of menses). Following a blood draw, participants completed a 

questionnaire on demographics and reproductive health status.

Study Instruments.

Reproductive health status was determined based on most recent menstrual bleeding and 

amenorrhea history using the Staging of Reproductive Aging in Women (STRAW) criteria, a 

standardized series of questions for assessing stages of the menopausal transition,26 STRAW 

criteria have been used in studies of healthy peri-menopausal women,28 and the cross-

sectional survey of HIV-infected and uninfected participants in the WIHS.29 The NIDA-

Modified ASSIST V2.0 was used to collect information on substance use.
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Blood Collection:

Blood was collected in red top 5mL vacutainer serum tubes (BD, Franklin Lakes, NJ, USA). 

Serum was separated within 6 h of collection, stored at −80 °C, and thawed on ice 

immediately prior to analysis.

Self-reported menstrual bleeding patterns in association with a measure of plasma FSH and 

estradiol drawn between cycle day 1–6 were used to assign participants to one of the 

following 3 menopause stages: a) pre-menopause (regular and predictable periods, FSH = 

<10mIU/ml; estradiol= >20pg/ml; b) peri-menopause (ranging from early menopause = 

irregular unpredictable periods within the last 3 months, to late peri-menopause = no period 

in the last 3–11months); FSH >10 mIU/ml; estradiol=>20pg/ml; c) post menopause (ranging 

from early = no period in the last 12–48mos to late = no period in the last 4 years); 

FSH>25mIU/ml; estradiol < 20pg/ml.30

Ecological Momentary Assessment (EMA)—Following the in-person study visit in 

which we collected blood samples and baseline demographic characteristics, we conducted 

an EMA, a sampling method developed to assess phenomena at the moment they occur in 

(participants’) naturalistic environments, supporting the ecological validity of this approach.
31 EMA allows for repeated sampling of participants’ behaviors and experiences in real 

time, while the participants are in their natural environments32. We followed our participants 

for 46 days using text messages. We chose a 46 day time period because we wanted to 

capture 2 menstrual cycles and the text messages were every 3 days and so we 

conservatively estimated that this time period would allow us to capture 2 time points at 

which women were menstruating in the pre-menopausal group. Through Qualtrics Software, 

we sent study participants text messages questions on Sunday, Tuesday, and Thursday 

evening for a total of 20 assessment points. Participants were asked to respond to the 

following open-ended questions via a text message at 6pm Eastern Time Zone: 1) Did you 

have your period today? (Yes/No) 2) What were your top 3 menstrual/menopausal symptoms 

today? 3) What were your top 3 HIV related symptoms today? To avoid response bias, 

participants were not provided with a pre-populated list of symptoms to choose from. At the 

end of the 46 days, participants received an Amazon code with $2 for each day they 

responded to the text message assessment for a total possible compensation of $40.

Data Analysis.

Category Development and Validity

Survey data was imported into Excel for analysis and for category/code development. We 

developed a coding scheme based on frequently reported symptoms in the literature using 

inductive category analysis of the open-ended narrative responses.33, 34 Open coding was 

used to categorize each open text response into symptom categories A study team member 

created the coding scheme based on the symptom categories that we had identified in our 

previous work.35, 36 Another study team member reviewed all of the individual symptom 

categories and grouped codes into main categories on the basis of similarities. For example, 

the main code Fatigue included open-ended text messages such as: exhaustion; low energy; 

tired, and tiredness. After the study team member completed coding the text messages, the 
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first author (RS) and study team member reviewed the codes and discussed any 

discrepancies until resolution was reached.

Statistical Analysis

Data analysis was conducted in Version 9.4 of the SAS System for Windows software. 

Descriptive statistics were used to characterize the demographic characteristics of study 

participants. Fisher’s exact test was used to calculate if there was a significant difference in 

substance use across menopausal groups. Period prevalence of each symptom, defined as the 

number of participants who reported that symptom divided by the total number of 

participants in the study, was calculated for the total sample, and post-, peri-, and pre-

menopausal groups separately. Fisher’s exact tests were used to examine whether period 

prevalence of each symptom was the same across different menopause groups. To fully use 

the data, we also calculated the point prevalence of each symptom at the report level, which 

was defined as the number of reports for each symptom divided by the total number of 

reports. Point prevalence of each symptom was also calculated for the total sample, post-, 

peri- and pre-menopausal groups separately. To explore the relationship between the two 

main independent variables and each individual symptom controlling for potential 

covariates, we built multilevel multivariable regression models. The two main independent 

variables were menopause status (three levels: post-menopausal women, peri-menopausal 

women, and pre-menopausal women) and having a period (if a women reported her period 

for that report and it was a time-variant variable). Given that the point prevalence of several 

symptoms was higher than 10%, we used risk ratios (RR) instead of odds ratios (OR) to 

measure association between factors (menopause status and having period)and outcomes 

(individual symptoms).37 Past studies have suggested the use of Cox regression with time as 

a constant variable as a good model for estimating RR.38, 39 RRs estimated by Cox 

regression is similar to those estimated by other methods such as log-binomial regression, 

but binomial models sometimes fail to find possible values and converge in the model. RRs 

were directly calculated by taking the exponential of the coefficient derived from the Cox 

regression with a constant time variable. We used the multi-level version of the Cox 

regression models to account for the clustering effect of 1277 reports nested within 73 

participants. RRs and associated 95% confidence intervals (CI) were calculated to assess the 

strength and direction of relationship. Guided by minimal sample sizes required by similar 

generalized linear models for binary outcomes,40, 41 for symptoms with at least 100 outcome 

events, we built multilevel Cox regression models. Past research has shown that season of 

the year has a significant effect on a number of symptoms such as depression,42 fatigue,43 

gastrointestinal symptoms,44 and neuropathy.45

Before building the final multivariable models, we assessed the bivariate relationship 

between each individual symptom and potential covariates such as number of co-morbid 

conditions (asthma, cardiovascular disease, chronic obstructive pulmonary disease, diabetes, 

liver disease, osteoporosis, renal failure, and arthritis), race, education, income, and season. 

Covariates with p-values less than 0.20 in bivariate association analysis was entered into 

final regression models. Multi-collinearity between independent variables were assessed 

using the variance inflation factor (VIF) or generalized VIF: values higher than 5, a 
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commonly used threshold, indicates high multicollinearity,46 and these variables were not 

included in the final model.

Results:

Demographic and clinical characteristics.

The final sample was comprised of 73 women categorized by menopause stage (10 pre-

menopausal, 20 peri-menopausal and 43 post-menopausal). As a group, the majority of 

volunteers were Black non-Hispanic (n = 54; 74%), with at least some high school education 

(n=50; 68%), and reporting less than $20,000 in annual income (n=48; 66%); participants 

self-reported their viral load. which was detectable in only one participant (1.4%)). The 

average age of the total sample was 51.4 years (SD= 8.3; range=24–67 yrs) and differed 

across the 3 study groups (mean ± SD = 36± 8 yrs vs 49±4 yrs vs 56±4 yrs for the pre, peri, 

post groups respectively; F2,71=3306, p=<0.001).). Given the high multi-collinearity 

between age and menopause status (generalized VIF>5.0), it was not included as a potential 

covariate in multivariable regression models. Twenty-eight women reported occasional or 

regular smoking (38%) and 45 women were non-smokers (62%). In the past 3 months, 28 

(38.4%) women reported using marijuana, 14 (19.4%) reported cocaine use, 13 (18.1%) 

reported sedative and prescription opioid use, 3 (4.2%) reported prescription stimulant and 

hallucinogen use, 2 (2.8%) reported inhalant and street opioid use and 1 (1.4%) reported 

methamphetamine use. There was a significant difference (p =0.015) in marijuana use across 

menopause groups with post-menopausal women being less likely to use marijuana. For all 

other substances, there was no significant difference (p>0.05) in use by menopause group.

EMA Response Rate.

Each study participant had an opportunity to report a total of 20 times during the 46-day 

period (one weekend day and two week days) and was asked to identify 3 HIV-related and 3 

reproductive health symptoms at each report. We excluded one participant with only one 

report. Participants reported between 8 and 20 times with a mean of 17.4 (S.D.=2.9) times.

Reproductive Health Symptoms.

For the 63 participants who reported symptoms, 31 reproductive health symptoms were 

identified. Table 1 presents the numbers of reproductive health symptoms according to 

participant level. Among all participants, fatigue (58%), hot flashes (52%), and depression 

(49%) were the three symptoms with the highest period prevalence. Eleven (15%) women 

reported no reproductive health symptoms throughout the study period. Using Fisher’s exact 

tests, the period prevalence for muscle aches and pains, cramps, fevers/chills/sweats, and 

stomach pain differed across the post-, peri-, and pre-menopause groups (all less than p = 

0.05).. To fully use the longitudinal data information, we also calculated the frequency and 

point prevalence of each reproductive health symptom by menopause status (Table 2). 

Among all participants, there were a total of 1277 reports, with hot flashes (19%) depression 

(16%) and fatigue (16%) reported most frequently. By menopause stage, the most frequently 

reported symptoms in the pre-menopause group were cramps (24%), headache (15%), 

fatigue (12%) and muscle aches and pains (12%) respectively. In the peri-menopause group, 

the most common symptoms were fatigue (25%), hot flashes (24%) and depression (20%). 
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Finally, hot flashes (21%), depression (17%), and fevers/chills/sweats (14%) were the most 

frequently reported in the post-menopause group.

Table 3 reports the findings from the multi-level Cox regression models with time as a 

constant variable assessing the relationship between factors (menopause stage and having a 

period that day ie yes or no) and reproductive health symptoms controlling for potential 

covariates such as number of co-morbid conditions, race, education, income, reporting trend 

and season. Bivariate relationships between each potential covariate and individual 

symptoms were assessed and covariates with p-values less than .20 were included in 

following multi-level Cox regression models. As compared to post-menopausal women, 

peri-menopausal women were more likely to have fatigue (RR: 1.87; 95% CI: 1.30–2.69), 

and cramps RR: (2.41; 95% CI: 1.38–4.22), and less likely to have headaches (RR: 0.28; 

95% CI: 0.15–0.54), and muscle joint aches (RR: 0.34; 95% CI: 0.19–0.62), As compared to 

post-menopausal women, pre-menopausal women were more likely to have cramps (RR: 

2.41; 95% CI: 1.34–4.35), and less likely to have depression (RR: 0.19; 95% CI: 0.09–0.43) 

and hot flashes (RR: 0.08; 95% CI:0.03–0.22). Finally, women who reported having a period 

that day were more likely to report headache (RR:3.12; 95% CI 1.59–6.12), muscle aches 

and joint pain (RR: 3.67; 95% CI: 1.81–7.44), fatigue ((RR: 1.68; 95% CI: 1.03–2.73), and 

cramps (RR: 8.00; 95% CI:5.17–12.38) vs those who did not.

HIV-related Symptoms.

For the 63 women who reported any symptom, there were 25 HIV-related symptoms 

identified. Table 4 presents the numbers of HIV-related symptoms at participant level. 

Among all participants, fatigue (59%), muscle aches and joint pains (44%), and depression 

(40%) were the three symptoms with the highest period prevalence, along with nausea/

vomiting, appetite change, fevers/chills or sweats, diarrhea, and headache (35–30%), but 

only headache differed by menopause stage (period prevalence: post = 23%; peri = 25%; pre 

= 70%; Fisher’s exact test, p = <.05). Twenty (27%) women reported no HIV-related 

symptoms throughout the study period.

Table 5 presents the frequency and point prevalence of each HIV-related symptom by 

menopause stage. Across the full sample, reports of fatigue (26%) were highest, followed by 

muscle aches and joint pain (15%) and nausea/vomiting (10%). In the pre-menopausal 

group, the most commonly reported symptoms were fatigue (24%), muscle aches/joint pain 

(23%) and stomach pain (16%). In the peri-menopausal group, the highest symptom reports 

were for fatigue (32%), followed by depression (15%) and muscle aches and joint pain 

(10%) and nausea/vomiting (10%). Finally, reports of fatigue (23%), followed by muscle 

aches/joint pain (15%) and nausea/vomiting (11%) were the highest in the post-menopause 

group.

Table 6 reports the findings from multi-level Cox regression models with time as a constant 

variable assessing the relationship between factors (menopause stage and having a period) 

and HIV-related symptoms controlling for potential covariates such as number of co-morbid 

conditions, race, education, income, reporting trend and season. Following the same 

procedure, covariates with p-values less than 0.20 were included in multi-level Cox 

regression models. As compared to the post-menopausal group, peri-menopausal women 
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were more likely to have depression (RR:2.03; 95% CI: 1.26–3.29) and changes in appetite 

(RR: 2.66; 95% CI: 1.59–4.46), and less likely to have muscle aches and joint pain (RR: 

0.33; 95% CI:0.22–0.51), and diarrhea (RR: 0.54; 95% CI: 0.30–0.96). As compared to post-

menopausal women, pre-menopausal women were more likely to have changes in appetite 

(RR: 2.23; 95% CI: 1.22–4.10), and less likely to have fatigue/loss of energy (RR: 0.67; 

95% CI: 0.47–0.97), and nausea (RR: 0.22; 95% CI:0.08–0.58)). “Having my period today” 

was not a predictor of HIV-related symptoms.

Discussion:

This paper offers an expanded perspective on the symptom profiles of WLWH. Notably, our 

study makes three important methodological contributions to the literature. First, we 

assessed women’s symptoms in their everyday settings and in those still menstruating, 

considered whether they reported a period that day. Second, we allowed women to provide 

spontaneous, unprompted reports of their symptoms which broadened the scope of the 

standardized checklists which are often limited in the type of symptoms that are 

investigated.47–49 Finally this study allowed women living with HIV to distinguish between 

their HIV and reproductive health symptoms. Past studies of WLWH have described 

symptoms in broad terms50–52, or have focused solely on menopause-related symptoms53 

without characterizing the associated HIV symptoms for context. The goal of this was work 

was to allow women to provide their own attributions of the day-to-day symptom experience 

to better understand how menopause symptoms are perceived and distinguished from HIV.

Using this approach, we were able to demonstrate that WLWH, perceived a common set of 

symptoms (including fatigue, muscle aches and pain, and depression) as attributable to both 

their HIV and reproductive status which was unique to their menopause stage, defined 

endocrinologically and by the STRAW classification. These data not only confirm the 

typology of HIV symptoms described by us and others in earlier cross-sectional surveys and 

interviews using standard HIV symptom questionnaires, but also extend the findings by 

simultaneously depicting spontaneously-elicited, reproductive symptoms in a naturalistic 

setting (ie cell phone text messaging). For example, HIV-related fatigue and muscle aches 

and pains have been shown by us and others to be magnified after menopause,54, 55 but the 

relative contribution of menopause to their attribution has seldom been assessed.

Notably, WLWH were able to self-identify and distinguish between HIV and reproductive 

health symptoms. For example,, post-menopausal women reported hot flashes as the most 

frequent reproductive health symptom and fatigue as the most frequent HIV-related 

symptom, even though fatigue was also reported as a common reproductive symptom. Hot 

flashes have been well-described as part of the normal menopause transition56 as well as a 

more burdensome symptom for peri-menopausal women living with HIV as compared to 

those from the general population.57 Interestingly in the present study, fever, chills or night 

sweats were also perceived as a common reproductive symptom (sixth most common), 

demonstrating significant differences in point prevalence by menopause stage (post = 42%, 

peri = 15%, pre = 0%, p = 0.01) In healthy women, night sweats and chills are a prominent 

feature of the perimenopause transition, seldom delineated as discrete from hot flashes, and 

typically attributed to vasomotor instability. At the same time, fevers, chills or night sweats 
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were also the 6th most common symptom identified as an HIV symptom and did not vary by 

menopause stage (post = 28%, peri = 40%, pre = 30%, p = 0.59). In people living with HIV, 

fevers, chills and night sweats are typically attributed to opportunistic infections, such 

Pneumocystis pneumonia58. Taken together, these data suggest that vasomotor instability 

symptoms in WLWH due to HIV pathophysiology may be compounded by the menopause-

related decline in estrogen. How the fever, sweats and chills associated with menopause may 

overlap and differ from those attributed to HIV requires further study, perhaps using 

biomarkers and electronic monitoring to characterize physiologic features.

As for other reproductive health symptoms, pre-menopausal women were significantly more 

likely to report cramps than women in the other groups, and having your period was a 

significant predictor of this symptom. Moreover, pre- and peri-menopausal women who 

were menstruating were more likely to report a headache and muscle aches and joint pain 

which is also consistent with the symptom profile of menstruating women in the general 

population.59..

The most frequently reported HIV-related symptoms were fatigue followed by muscle aches 

and joint pain (same for reproductive health-related symptoms) and nausea/vomiting. 

Muscle aches and joint pain has consistently been shown to be a frequent and burdensome 

symptom in PLWH and particularly among post-menopausal women.60 Interestingly, 

although nausea/vomiting had previously been noted as a frequently occurring HIV-related 

symptom, this has been less frequently been reported since the introduction of non-

nucleoside reverse-transcriptase inhibitors.

Our findings also support the view that post-menopausal women more frequently report 

neuropathy. It is difficult to determine if age alone, living longer with the disease, increased 

exposure to the virus or ARTs61 or diminished serum estrogen62 may have contributed to the 

higher frequency of neuropathy in this subset of our study sample. Further investigation to 

better understand the physiologic pathways that contribute to neuropathy in post-menopausal 

women living with HIV is needed.

An important limitation in our study was the inclusion of women who reported substance 

use, including methadone which can alter menstruating patterns63. This may have reduced 

our ability to distinguish HIV, reproductive health and substance use symptoms.

Other limitations include the small sample size particularly in the pre-menopausal group. It 

was difficult to enroll and recruit participants in this group for several reasons: 1) many were 

excluded due to the use of oral contraceptives; 2) others were unable to attend a daytime 

clinic appointment due to employment and conflicts with work schedules; and 3) the HIV 

epidemic in the US particularly among women has a shifting age demographic such that 

fewer young women are being infected with HIV and women are living longer with the 

disease.64 Our study was also limited by the cross-sectional design and so we were only able 

to evaluate associations between demographic characteristics and symptoms. Additionally, 

we did not collect data on duration of HIV, which may have influenced the nature and 

severity of HIV symptom. Finally, we included women who were using substances, which 

can influence menstrual patterns65. Given the small sample and other and limitations noted 
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above, these findings are preliminary and meant to provoke larger, better controlled studies 

using this approach.

Conclusions:

This paper reports on findings from an EMA to better characterize day-to-day perceptions of 

reproductive vs. HIV-related symptoms in women living with HIV according to menopause 

stage.. Through this approach used for the first time in studies of WLWH, we were able to 

demonstrate menopause stage-specific symptom profiles for both HIV an reproductive 

symptoms. Although fatigue, muscle aches and pains and depression are common 

complaints in WLHIV and attributable to both HIV and reproductive status, women 

distinguish condition-specific symptom profiles unique to their reproductive stage. As the 

symptom profiles in the aging HIV cohort of women is better understood, future work can 

be focused on symptom amelioration targeted to symptom attribution as well as menopause 

status.

Sources of funding:

Research reported in this publication was supported by the National Institute of Nursing Research of the National 
Institutes of Health under award number R01NR015737 and R01NR015737-02S1 and the National Center for 
Advancing Translational Sciences, National Institutes of Health, through Grant Number UL1TR001873. The 
content is solely the responsibility of the authors and does not necessarily represent the official views of the 
National Institutes of Health.

References

1. Sherwood L Human physiology: from cells to systems: Cengage learning; 2015.

2. Case AM, Reid RL. EFfects of the menstrual cycle on medical disorders. Archives of Internal 
Medicine. 1998;158(13):1405–12. doi: 10.1001/archinte.158.13.1405. [PubMed: 9665348] 

3. Hansen S, Probst-Hensch N, Keidel D, Dratva J, Bettschart R, Pons M, Burdet L, Bridevaux P-O, 
Schikowski T, Schindler C, Rochat T, Zemp E. Gender differences in adult-onset asthma: results 
from the Swiss SAPALDIA cohort study. European Respiratory Journal. 2015;46(4):1011–20. 
[PubMed: 26206877] 

4. Morgacheva O, Furst DE. Women Are From Venus, Men Are From Mars: Do Gender Differences 
Also Apply to Rheumatoid Arthritis Activity and Treatment Responses? JCR: Journal of Clinical 
Rheumatology. 2012;18(5):259–60. doi: 10.1097/RHU.0b013e31825833e0. [PubMed: 22832285] 

5. Rozen TD. Triggering Events and New Daily Persistent Headache: Age and Gender Differences and 
Insights on Pathogenesis–A Clinic-Based Study. Headache: The Journal of Head and Face Pain. 
2015:n/a–n/a. doi: 10.1111/head.12707.

6. Lipscombe C, Smith KJ, Gariépy G, Schmitz N. Gender Differences in the Relationship between 
Anxiety Symptoms and Physical Inactivity in a Community-Based Sample of Adults with Type 2 
Diabetes. Canadian Journal of Diabetes. 2014;38(6):444–50. doi: 10.1016/j.jcjd.2013.12.002. 
[PubMed: 24852706] 

7. Angst J, Gamma A, Gastpar M, Lépine JP, Mendlewicz J, Tylee A. Gender differences in 
depression. European Archives of Psychiatry and Clinical Neuroscience.252(5):201–9. doi: 
10.1007/s00406-002-0381-6.

8. Azorin JM, Belzeaux R, Fakra E, Kaladjian A, Hantouche E, Lancrenon S, Adida M. Gender 
differences in a cohort of major depressive patients: further evidence for the male depression 
syndrome hypothesis. J Affect Disord. 2014;167:85–92. doi: 10.1016/j.jad.2014.05.058. [PubMed: 
24953479] 

Schnall et al. Page 10

Menopause. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Adeyemo MA, Spiegel BMR, Chang L. Meta-analysis: do irritable bowel syndrome symptoms vary 
between men and women? Alimentary pharmacology & therapeutics. 2010;32(6):738–55. doi: 
10.1111/j.1365-2036.2010.04409.x. [PubMed: 20662786] 

10. Savic I Sex differences in human epilepsy. Experimental Neurology. 2014;259:38–43. doi: 
10.1016/j.expneurol.2014.04.009. [PubMed: 24747359] 

11. Boggess KA, Williamson HO, Homm RJ. Influence of the menstrual cycle on systemic diseases. 
Obstet Gynecol Clin North Am. 1990;17(2):321–42. [PubMed: 2234747] 

12. Santoro N Perimenopause: From research to pracrice. Journal of Women’s Health. 2015. doi: 
10.1089/jwh.2015.5556.

13. Wantland DJ, Holzemer WL, Moezzi S, Willard SS, Arudo J, Kirksey KM, Portillo CJ, Corless IB, 
Rosa ME, Robinson LL, Nicholas PK, Hamilton MJ, Sefcik EF, Human S, Rivero MM, Maryland 
M, Huang E. A Randomized Controlled Trial Testing the Efficacy of an HIV/AIDS Symptom 
Management Manual. Journal of Pain and Symptom Management. 2008;36(3):235–46. doi: 
10.1016/j.jpainsymman.2007.10.011. [PubMed: 18400461] 

14. Schoenbaum EE, Hartel D, Lo Y, Howard AA, Floris-Moore M, Arnsten JH, Santoro N. HIV 
Infection, Drug Use, and Onset of Natural Menopause. Clinical Infectious Diseases. 2005;41(10):
1517–24. [PubMed: 16231267] 

15. Hudson AL, Lee KA, Portillo CJ. Symptom experience and functional status among HIV-infected 
women. AIDS Care. 2003;15(4):483–92. doi: 10.1080/0954012031000134728. [PubMed: 
14509863] 

16. Miller SA, Santoro N, Lo Y, Howard AA, Arnsten JH, Floris-Moore M, Moskaleva G, 
Schoenbaum EE. Menopause symptoms in HIV-infected and drug-using women. Menopause. 
2005;12(3):348–56. [PubMed: 15879925] 

17. Clark RA, Cohn SE, Jarek C, Craven KS, Lyons C, Jacobson M, Kamemoto L. Perimenopausal 
symptomatology among HIV-infected women at least 40 years of age. J Acquir Immune Defic 
Syndr. 2000;23(1):99–100. [PubMed: 10708064] 

18. Cejtin HE, Kalinowski A, Bacchetti P, Taylor RN, Watts DH, Kim S, Massad LS, Preston-Martin 
S, Anastos K, Moxley M, Minkoff HL. Effects of human immunodeficiency virus on protracted 
amenorrhea and ovarian dysfunction. Obstet Gynecol. 2006;108(6):1423–31. doi: 
10.1097/01.AOG.0000245442.29969.5c. [PubMed: 17138776] 

19. Kang MK, Fantry LE. Menopause in HIV-infected women 2016;23(1):Journal of Clinical 
Outcomes Management.

20. Womack JA, Brandt CA, Justice AC. Primary Care of Women Aging with HIV. Journal of 
Midwifery & Women’s Health. 2015;60(2):146–57. doi: 10.1111/jmwh.12236.

21. Fantry LE, Zhan M, Taylor GH, Sill AM, Flaws JA. Age of Menopause and Menopausal 
Symptoms in HIV-Infected Women. AIDS Patient Care and STDs. 2005;19(11):703–11. doi: 
10.1089/apc.2005.19.703. [PubMed: 16283830] 

22. Massad LS, Evans CT, Minkoff H, Watts DH, Greenblatt RM, Levine AM, Anastos K, Young M, 
Seifer DB, Golub E, Cohen M. Effects of HIV Infection and Its Treatment on Self-Reported 
Menstrual Abnormalities in Women. Journal of Women’s Health. 2006;15(5):591–8. doi: 10.1089/
jwh.2006.15.591.

23. Johnson TM, Cohen HW, Howard AA, Santoro N, Floris-Moore M, Arnsten JH, Hartel DM, 
Schoenbaum EE. Attribution of menopause symptoms in human immunodeficiency virus-infected 
or at-risk drug-using women. Menopause (New York, NY). 2008;15(3):551.

24. Tuchman E Menopause symptom attribution among midlife women in methadone treatment. Social 
work in health care. 2010;49(1):53–67. [PubMed: 20077319] 

25. Looby SE. Symptoms of menopause or symptoms of HIV? Untangling the knot. Menopause. 
2018;25(7):728–30. doi: 10.1097/gme.0000000000001129. [PubMed: 29738423] 

26. Harlow SD, Gass M, Hall JE, Lobo R, Maki P, Rebar RW, Sherman S, Sluss PM, de Villiers TJ, 
Group SC. Executive summary of the Stages of Reproductive Aging Workshop + 10: addressing 
the unfinished agenda of staging reproductive aging. Menopause (New York, NY). 2012;19(4):
387–95. doi: 10.1097/gme.0b013e31824d8f40.

27. Schnall R, Jia H, Reame N. Symptom Burden and Inflammatory Cytokines in Persons Living with 
HIV in the US: An analysis by Sex and Menopause Stage J Women’s Health. Under Review.

Schnall et al. Page 11

Menopause. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



28. Santoro N, Sutton-Tyrrell KJO, Clinics G. The SWAN song: Study of Women’s Health Across the 
Nation’s recurring themes 2011;38(3):417–23.

29. Rubin LH, Sundermann EE, Cook JA, Martin EM, Golub ET, Weber KM, Cohen MH, Crystal H, 
Cederbaum JA, Anastos KJM. An investigation of menopausal stage and symptoms on cognition 
in HIV-infected women 2014;21(9):997.

30. Randolph JF Jr., Zheng H, Sowers MR, Crandall C, Crawford S, Gold EB, Vuga M. Change in 
follicle-stimulating hormone and estradiol across the menopausal transition: effect of age at the 
final menstrual period. The Journal of clinical endocrinology and metabolism. 2011;96(3):746–54. 
Epub 2010/12/15. doi: 10.1210/jc.2010-1746. [PubMed: 21159842] 

31. Stone AA, Shiffman S. Ecological momentary assessment (EMA) in behavorial medicine. Annals 
of Behavioral Medicine. 1994;16(3):199–202.

32. Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Annual review of clinical 
psychology. 2008;4:1–32.

33. Sweeney BP. Editorial II: Why does smoking protect against PONV? BJA: British Journal of 
Anaesthesia. 2002;89(6):810–3. doi: 10.1093/bja/aef269. [PubMed: 12453921] 

34. Jenner B, Flick U, von Kardoff E, Steinke I. A companion to qualitative research: Sage; 2004.

35. Iribarren S, Siegel K, Hirshfield S, Olender S, Voss J, Krongold J, Luft H, Schnall R. Self-
Management Strategies for Coping with Adverse Symptoms in Persons Living with HIV with HIV 
Associated Non-AIDS Conditions. AIDS and behavior. 2018;22(1):297–307. doi: 10.1007/
s10461-017-1786-6. [PubMed: 28488165] 

36. Schnall R, Siegel K, Jia H, Olender S, Hirshfield S. Racial and socioeconomic disparities in the 
symptom reporting of persons living with HIV. AIDS care. 2018;30(6):774–83. Epub 2018/01/22. 
doi: 10.1080/09540121.2017.1417532. [PubMed: 29353489] 

37. Ospina P, Nydam D, DiCiccio T. The risk ratio, an alternative to the odds ratio for estimating the 
association between multiple risk factors and a dichotomous outcome. Journal of dairy science. 
2012;95(5):2576–84. [PubMed: 22541486] 

38. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: an empirical 
comparison of models that directly estimate the prevalence ratio. BMC medical research 
methodology. 2003;3(1):21. [PubMed: 14567763] 

39. Diaz-Quijano FA. A simple method for estimating relative risk using logistic regression. BMC 
medical research methodology. 2012;12(1):14. [PubMed: 22335836] 

40. Vittinghoff E, McCulloch CE. Relaxing the rule of ten events per variable in logistic and Cox 
regression. American journal of epidemiology. 2007;165(6):710–8. [PubMed: 17182981] 

41. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study of the number of 
events per variable in logistic regression analysis. Journal of clinical epidemiology. 1996;49(12):
1373–9. [PubMed: 8970487] 

42. Rosenthal NE, Sack DA, Gillin JC, Lewy AJ, Goodwin FK, Davenport Y, Mueller PS, Newsome 
DA, Wehr TA JAogp. Seasonal affective disorder: a description of the syndrome and preliminary 
findings with light therapy 1984;41(1):72–80.

43. Feldthusen C, Grimby-Ekman A, Forsblad-d’Elia H, Jacobsson L, Mannerkorpi K. Seasonal 
variations in fatigue in persons with rheumatoid arthritis: a longitudinal study. BMC 
musculoskeletal disorders. 2016;17:59-. doi: 10.1186/s12891-016-0911-4. [PubMed: 26846791] 

44. Rentzos G, Lundberg V, Stotzer P-O, Pullerits T, Telemo E. Intestinal allergic inflammation in 
birch pollen allergic patients in relation to pollen season, IgE sensitization profile and 
gastrointestinal symptoms. Clinical and translational allergy. 2014;4:19-. doi: 
10.1186/2045-7022-4-19. [PubMed: 24910772] 

45. Molokie RE, Wang ZJ, Wilkie DJ. Presence of neuropathic pain as an underlying mechanism for 
pain associated with cold weather in patients with sickle cell disease. Medical Hypotheses. 
2011;77(4):491–3. doi: 10.1016/j.mehy.2011.06.018. [PubMed: 21763079] 

46. Kock N, Lynn G. Lateral collinearity and misleading results in variance-based SEM: An 
illustration and recommendations. Journal of the Association for Information Systems. 2012;13(7).

47. Simpson KN, Hanson KA, Harding G, Haider S, Tawadrous M, Khachatryan A, Pashos CL, Wu 
AW. Patient reported outcome instruments used in clinical trials of HIV-infected adults on NNRTI-

Schnall et al. Page 12

Menopause. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



based therapy: a 10-year review. Health and quality of life outcomes. 2013;11:164-. doi: 
10.1186/1477-7525-11-164. [PubMed: 24090055] 

48. Holzemer WL, Henry SB, Nokes KM, Corless IB, Brown M-A, Powell-Cope GM, Turner JG, 
Inouye J. Validation of the Sign and Symptom Check-List for Persons with HIV Disease (SSC-
HIV). Journal of Advanced Nursing. 1999;30(5):1041–9. doi: 10.1046/j.1365-2648.1999.01204.x. 
[PubMed: 10564402] 

49. Justice AC, Holmes W, Gifford AL, Rabeneck L, Zackin R, Sinclair G, Weissman S, Neidig J, 
Marcus C, Chesney M, Cohn SE, Wu AW. Development and validation of a self-completed HIV 
symptom index. Journal of Clinical Epidemiology. 2001;54(12, Supplement 1):S77–S90. doi: 
10.1016/S0895-4356(01)00449-8. [PubMed: 11750213] 

50. van Servellen G, Sarna L, Jablonski KJ. Women with HIV: Living with symptoms. Western Journal 
of Nursing Research. 1998;20(4):448–64. [PubMed: 9686523] 

51. Cook JA, Grey D, Burke J, Cohen MH, Gurtman AC, Richardson JL, Wilson TE, Young MA, 
Hessol NA. Depressive symptoms and AIDS-related mortality among a multisite cohort of HIV-
positive women. American journal of public health. 2004;94(7):1133–40. [PubMed: 15226133] 

52. Hudson A, Kirksey K, Holzemer W. The influence of symptoms on quality of life among HIV-
infected women. Western Journal of Nursing Research. 2004;26(1):9–23. [PubMed: 14984639] 

53. 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. Gynecological 
Endocrinology. 2007;23(4):198–205. [PubMed: 17505939] 

54. Blümel JE, Chedraui P, Baron G, Belzares E, Bencosme A, Calle A, Danckers L, Espinoza MT, 
Flores D, Gomez G, Hernandez-Bueno JA, Izaguirre H, Leon-Leon P, Lima S, Mezones-Holguin 
E, Monterrosa A, Mostajo D, Navarro D, Ojeda E, Onatra W, Royer M, Soto E, Tserotas K, 
Vallejo MS. Menopause could be involved in the pathogenesis of muscle and joint aches in mid-
aged women. Maturitas. 2013;75(1):94–100. doi: 10.1016/j.maturitas.2013.02.012. [PubMed: 
23528735] 

55. Schnall R, Jia H, Olender S, Gradilla M, Reame N. In people living with HIV (PLWH), menopause 
(natural or surgical) contributes to the greater symptom burden in women: results from an online 
US survey. Menopause. 2018;25(7):744–52. doi: 10.1097/gme.0000000000001083. [PubMed: 
29509596] 

56. Freedman RR. Menopausal hot flashes: mechanisms, endocrinology, treatment. The Journal of 
steroid biochemistry and molecular biology. 2014;142:115–20. Epub 2013/09/04. doi: 10.1016/
j.jsbmb.2013.08.010. [PubMed: 24012626] 

57. Looby SE, Shifren J, Corless I, Rope A, Pedersen MC, Joffe H, Grinspoon S. Increased hot flash 
severity and related interference in perimenopausal human immunodeficiency virus-infected 
women. Menopause (New York, NY). 2014;21(4):403–9. doi: 10.1097/GME.0b013e31829d4c4c.

58. Huang L, Crothers K. HIV-associated opportunistic pneumonias. Respirology. 2009;14(4):474–85. 
doi: 10.1111/j.1440-1843.2009.01534.x. [PubMed: 19645867] 

59. Jarrett M, Cain KC, Heitkemper M, Levy RL JRin, health. Relationship between gastrointestinal 
and dysmenorrheic symptoms at menses 1996;19(1):45–51.

60. Schnall R, Jia H, Olender S, Gradilla M, Reame NJM. In people living with HIV (PLWH), 
menopause (natural or surgical) contributes to the greater symptom burden in women: results from 
an online US survey 2018;25(7):744–52. [PubMed: 29509596] 

61. Cahill S, Valadéz R. Growing older with HIV/AIDS: new public health challenges. American 
journal of public health. 2013;103(3):e7–e15. Epub 2013/03/. doi: 10.2105/AJPH.2012.301161.

62. Singh A, Asif N, Singh PN, Hossain MM. Motor Nerve Conduction Velocity In Postmenopausal 
Women with Peripheral Neuropathy. Journal of clinical and diagnostic research : JCDR. 
2016;10(12):CC13–CC6. Epub 2016/12/01. doi: 10.7860/JCDR/2016/23433.9004. [PubMed: 
28208850] 

63. Schmittner J, Schroeder JR, Epstein DH, Preston KL. Menstrual cycle length during methadone 
maintenance. Addiction. 2005;100(6):829–36. doi: 10.1111/j.1360-0443.2005.01091.x. [PubMed: 
15918813] 

Schnall et al. Page 13

Menopause. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



64. Mahy M, Autenrieth CS, Stanecki K, Wynd S. Increasing trends in HIV prevalence among people 
aged 50 years and older: evidence from estimates and survey data. AIDS (London, England). 
2014;28 Suppl 4(4):S453–S9. Epub 2014/11/20. doi: 10.1097/QAD.0000000000000479.

65. Terner JM, de Wit H. Menstrual cycle phase and responses to drugs of abuse in humans. Drug and 
Alcohol Dependence. 2006;84(1):1–13. doi: 10.1016/j.drugalcdep.2005.12.007. [PubMed: 
16413143] 

Schnall et al. Page 14

Menopause. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schnall et al. Page 15

Ta
b

le
 1

.

Fr
eq

ue
nc

y 
an

d 
Pe

ri
od

 P
re

va
le

nc
e 

of
 R

ep
ro

du
ct

iv
e 

H
ea

lth
-R

el
at

ed
 S

ym
pt

om
s(

n=
73

 p
ar

tic
ip

an
ts

)

Sy
m

pt
om

P
os

t-
m

en
op

au
sa

l (
N

=4
3 

pa
rt

ic
ip

an
ts

)
P

er
i-

m
en

op
au

sa
l (

N
=2

0 
pa

rt
ic

ip
an

ts
)

P
re

-m
en

op
au

sa
l (

N
=1

0 
pa

rt
ic

ip
an

ts
)

To
ta

l W
om

en
 (

N
=7

3 
pa

rt
ic

ip
an

ts
)

P
-v

al
ue

b

F
re

qu
en

cy
P

er
io

d 
P

re
va

le
nc

e 
(%

)a
F

re
qu

en
cy

P
er

io
d 

P
re

va
la

nc
e 

(%
)a

F
re

qu
en

cy
P

er
io

d 
P

re
va

la
nc

e 
(%

)a
F

re
qu

en
cy

P
er

io
d 

P
re

va
la

nc
e 

(%
)a

N
o 

sy
m

pt
om

14
33

4
20

2
20

20
27

0.
50

Fa
tig

ue
/L

os
s 

of
 E

ne
rg

y
20

47
14

70
8

80
42

58
0.

07

H
ot

 F
la

sh
es

26
60

9
45

3
30

38
52

0.
20

D
ep

re
ss

io
n

22
51

9
45

5
50

36
49

0.
94

M
us

cl
e 

ac
he

s/
Jo

in
t P

ai
n

15
35

9
45

8
80

32
44

0.
03

C
ra

m
ps

7
16

11
55

9
90

27
37

<
.0

00
1

Fe
ve

rs
/c

hi
lls

/s
w

ea
ts

18
42

3
15

0
0

21
29

0.
01

H
ea

da
ch

e
12

28
6

30
3

30
21

29
1.

00

C
on

st
ip

at
io

n/
bl

oa
tin

g/
ga

s
10

23
5

25
5

50
20

27
0.

24

C
ha

ng
es

 in
 a

pp
et

ite
8

19
4

20
5

50
17

23
0.

11

Sl
ee

pi
ng

 is
su

es
8

19
4

20
0

0
12

16
0.

40

H
ea

vy
 b

le
ed

in
g

2
5

5
25

2
20

9
12

0.
05

N
o 

pe
ri

od
8

19
1

5
0

0
9

12
0.

25

D
ia

rr
he

a/
lo

os
e 

bo
w

el
 m

ov
em

en
t

6
14

1
5

1
10

8
11

0.
76

D
iz

zi
ne

ss
/li

gh
th

ea
de

dn
es

s
4

9
3

15
0

0
7

10
0.

63

N
au

se
a/

vo
m

iti
ng

5
12

2
10

0
0

7
10

0.
74

St
om

ac
h 

pa
in

1
2

2
10

3
30

6
8

0.
02

So
re

 b
re

as
t

2
5

1
5

3
30

6
8

0.
05

V
ag

in
al

 d
ry

ne
ss

6
14

0
0

0
0

6
8

0.
16

It
ch

y/
dr

y 
sk

in
4

9
1

5
0

0
5

7
1.

00

M
us

cl
e 

w
ea

kn
es

s
3

7
1

5
1

10
5

7
1.

00

L
ow

/n
o 

se
x 

dr
iv

e
4

9
1

5
0

0
5

7
1.

00

th
ir

st
/d

ry
 m

ou
th

3
7

1
5

0
0

4
5

1.
00

U
np

la
nn

ed
 w

ei
gh

t c
ha

ng
es

2
5

2
10

0
0

4
5

0.
61

Sh
or

tn
es

s 
of

 b
re

at
h

1
2

2
10

0
0

3
4

0.
23

Sw
ol

le
n 

fe
et

2
5

1
5

0
0

3
4

1.
00

Pa
in

/n
um

bn
es

s/
tin

gl
in

g 
in

 h
an

ds
 o

r 
fe

et
3

7
0

0
0

0
3

4
0.

71

T
ro

ub
le

 c
on

ce
nt

ra
tin

g/
di

ff
 r

em
em

be
ri

ng
3

7
0

0
0

0
3

4
0.

71

Menopause. Author manuscript; available in PMC 2020 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schnall et al. Page 16

Sy
m

pt
om

P
os

t-
m

en
op

au
sa

l (
N

=4
3 

pa
rt

ic
ip

an
ts

)
P

er
i-

m
en

op
au

sa
l (

N
=2

0 
pa

rt
ic

ip
an

ts
)

P
re

-m
en

op
au

sa
l (

N
=1

0 
pa

rt
ic

ip
an

ts
)

To
ta

l W
om

en
 (

N
=7

3 
pa

rt
ic

ip
an

ts
)

P
-v

al
ue

b

F
re

qu
en

cy
P

er
io

d 
P

re
va

le
nc

e 
(%

)a
F

re
qu

en
cy

P
er

io
d 

P
re

va
la

nc
e 

(%
)a

F
re

qu
en

cy
P

er
io

d 
P

re
va

la
nc

e 
(%

)a
F

re
qu

en
cy

P
er

io
d 

P
re

va
la

nc
e 

(%
)a

H
ea

rt
bu

rn
/a

ci
d 

re
fl

ux
1

2
0

0
0

0
1

1
1.

00

C
ou

gh
1

2
0

0
0

0
1

1
1.

00

D
if

fi
cu

lty
 w

ith
 u

ri
na

tio
n

1
2

0
0

0
0

1
1

1.
00

B
oi

ls
/r

as
h

1
2

0
0

0
0

1
1

1.
00

a Pe
ri

od
 p

re
va

le
nc

e 
w

as
 c

al
cu

la
te

d 
as

 n
um

be
r 

of
 p

ar
tic

ip
an

ts
 w

ho
 r

ep
or

te
d 

th
e 

sy
m

pt
om

 d
iv

id
ed

 b
y 

to
ta

l n
um

be
r 

of
 p

ar
tic

ip
an

ts
.

b p-
va

lu
e 

fr
om

 F
is

he
r’

s 
ex

ac
t t

es
t

Menopause. Author manuscript; available in PMC 2020 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schnall et al. Page 17

Ta
b

le
 2

.

Fr
eq

ue
nc

y 
an

d 
Po

in
t P

re
va

le
nc

e 
of

 R
ep

ro
du

ct
iv

e 
H

ea
lth

-R
el

at
ed

 S
ym

pt
om

s

Sy
m

pt
om

P
os

t-
m

en
op

au
sa

l 
(N

=4
3 

pa
rt

ic
ip

an
ts

 
w

it
h 

76
2 

to
ta

l 
re

po
rt

s)

P
er

i-
m

en
op

au
sa

l 
(N

=2
0 

pa
rt

ic
ip

an
ts

 
w

it
h 

33
8 

to
ta

l 
re

po
rt

s)

P
re

-m
en

op
au

sa
l 

(N
=1

0 
pa

rt
ic

ip
an

ts
 

w
it

h 
17

7 
to

ta
l 

re
po

rt
s)

To
ta

l W
om

en
 

(N
=7

3 
pa

rt
ic

ip
an

ts
 

w
it

h 
12

77
 t

ot
al

 
re

po
rt

s)

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

N
o 

sy
m

pt
om

38
4

50
15

0
44

97
55

63
1

49

H
ot

 F
la

sh
es

16
0

21
82

24
5

3
24

7
19

D
ep

re
ss

io
n

12
7

17
67

20
7

4
20

1
16

Fa
tig

ue
/L

os
s 

of
 E

ne
rg

y
94

12
84

25
21

12
19

9
16

C
ra

m
ps

31
4

49
15

42
24

12
2

10

Fe
ve

rs
/c

hi
lls

/s
w

ea
ts

10
9

14
3

1
0

0
11

2
9

H
ea

da
ch

e
60

8
17

5
26

15
10

3
8

M
us

cl
e 

ac
he

s/
Jo

in
t P

ai
n

59
8

21
6

21
12

10
1

8

C
on

st
ip

at
io

n/
bl

oa
tin

g/
ga

s
29

4
13

4
15

9
57

5

C
ha

ng
es

 in
 a

pp
et

ite
9

1
17

5
19

11
45

4

It
ch

y/
D

ry
 S

ki
n

28
4

5
2

0
0

33
3

D
iz

zi
ne

ss
/L

ig
ht

-h
ea

de
dn

es
s

18
2

13
4

0
0

31
2

N
au

se
a/

V
om

iti
ng

23
3

4
1

0
0

27
2

U
np

la
nn

ed
 W

ei
gh

t C
ha

ng
es

16
2

8
2

0
0

24
2

Sl
ee

pi
ng

 D
if

fi
cu

lty
19

3
4

1
0

0
23

2

V
ag

in
al

 D
ry

ne
ss

22
3

0
0

0
0

22
2

St
om

ac
h 

Pa
in

2
0

6
2

12
7

20
2

H
ea

vy
 B

le
ed

in
g

3
0

10
3

4
2

17
1

N
o 

Pe
ri

od
14

2
1

0
0

0
15

1

M
us

cl
e 

W
ea

kn
es

s
8

1
2

1
1

1
11

1

Pa
in

 n
um

bn
es

s 
tin

gl
in

g 
in

 
ha

nd
s 

or
 f

ee
t

9
1

0
0

0
0

9
1

So
re

 B
re

as
ts

4
1

1
0

4
2

9
1

D
ia

rr
he

a/
lo

os
e 

bo
w

el
 

m
ov

em
en

t
6

1
1

0
1

1
8

1

T
hi

rs
t/D

ry
 M

ou
th

6
1

2
1

0
0

8
1

Menopause. Author manuscript; available in PMC 2020 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schnall et al. Page 18

Sy
m

pt
om

P
os

t-
m

en
op

au
sa

l 
(N

=4
3 

pa
rt

ic
ip

an
ts

 
w

it
h 

76
2 

to
ta

l 
re

po
rt

s)

P
er

i-
m

en
op

au
sa

l 
(N

=2
0 

pa
rt

ic
ip

an
ts

 
w

it
h 

33
8 

to
ta

l 
re

po
rt

s)

P
re

-m
en

op
au

sa
l 

(N
=1

0 
pa

rt
ic

ip
an

ts
 

w
it

h 
17

7 
to

ta
l 

re
po

rt
s)

To
ta

l W
om

en
 

(N
=7

3 
pa

rt
ic

ip
an

ts
 

w
it

h 
12

77
 t

ot
al

 
re

po
rt

s)

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

F
re

qu
en

cy
P

oi
nt

 P
re

va
le

nc
e 

(%
)a

D
ec

re
as

ed
 S

ex
 D

ri
ve

5
1

2
1

0
0

7
1

T
ro

ub
le

 c
on

ce
nt

ra
tin

g/
D

if
fi

cu
lty

 R
em

em
be

ri
ng

5
1

0
0

0
0

5
0

a Po
in

t P
re

va
le

nc
e 

=
 th

e 
nu

m
be

r 
of

 ti
m

es
 e

ac
h 

sy
m

pt
om

 w
as

 r
ep

or
te

d 
di

vi
de

d 
by

 to
ta

l n
um

be
r 

of
 r

ep
or

ts
.

Menopause. Author manuscript; available in PMC 2020 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Schnall et al. Page 19

Table 3.

Multi-level Cox regression models with time as a constant variable assessing the relationship between 

menopause status and having period and each Sex-Related Symptom (n=1277 reports)
a,b

Symptom Fevers/chills/sweats Headache

Risk Ratio
95% Confidence Interval

p-value Risk Ratio
95% Confidence interval

p-value
Effect lower upper lower upper

meno :peri vs post NA** NA NA NA 0.28 0.15 0.54 <0.001

meno: pre vs post NA NA NA NA 1.11 0.58 2.14 0.75

Period 0.20 <0.05 1.46 0.11 3.12 1.59 6.12 <0.001

Symptom Muscle/joint aches/pains Fatigue/loss of energy

meno :peri vs post 0.34 0.19 0.62 <0.001 1.87 1.30 2.69 <0.001

meno: pre vs post 0.98 0.51 1.87 0.95 0.63 0.37 1.06 0.08

Period 3.67 1.81 7.44 <0.001 1.68 1.03 2.73 <0.05

Symptom Depression Cramps

meno :peri vs post 1.40 0.99 1.96 0.05 2.41 1.38 4.22 <0.001

meno: pre vs post 0.19 0.09 0.43 <.0001 2.41 1.34 4.35 <0.01

Period 0.70 0.34 1.47 0.34 8.00 5.17 12.38 <.0001

Symptom Hot Flash

meno :peri vs post 1.02 0.74 1.40 0.89

meno: pre vs post 0.08 0.03 0.22 <.0001

Period 0.45 0.20 1.04 0.06

a
Models control for number of co-morbid conditions, race, education, income, reporting trend and season if p_value <.20 in bivariate association 

analysis.

b
Not estimated when cell event outcome<5
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Table 6.

Multi-level Cox regression models with time as a constant variable assessing the relationship between 

menopause status and having period and each HIV-Related Symptom (n=1277 reports)
a

Risk ratio
95% Confidence Interval

p-value Risk Ratio
95% confidence interval

p-value
Effect lower upper lower upper

Symptom Muscle/joint aches/pains Fatigue/loss of energy

meno :peri vs post 0.33 0.22 0.51 <.0001 0.99 0.74 1.32 0.94

meno: pre vs post 0.80 0.53 1.21 0.29 0.67 0.47 0.97 <0.05

Period 0.85 0.46 1.56 0.60 1.15 0.75 1.78 0.52

Symptom Depression nausea/vomiting

meno :peri vs post 2.03 1.26 3.29 <.0001 0.82 0.49 1.38 0.45

meno: pre vs post 0.53 0.25 1.10 0.09 0.22 0.08 0.58 <.001

Period 1.59 0.82 3.11 0.17 0.99 0.43 2.29 0.98

Symptom change appetite Diarrhea

meno :peri vs post 2.66 1.59 4.46 <.0001 0.54 0.30 0.96 <0.05

meno: pre vs post 2.23 1.22 4.10 <0.05 0.86 0.46 1.63 0.65

Period 1.31 0.68 2.50 0.42 1.30 0.63 2.68 0.48

a
Models control for number of co-morbid conditions, race, education, income, reporting trend and season if p-value <.20 in bivariate association 

analysis.
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