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Abstract

Objective

Side effects of antiretroviral therapy (ART) can have a negative impact on health-related

quality of life threatening long-term retention in HIV care and adherence to ART. The aim of

the French community-based survey EVE was to document personal experiences with side

effects, the related physician-patient communication, and solutions found to deal with them.

Design

Cross-sectional study of women between September 2013 to September 2014

Methods

An anonymous online questionnaire included the HIV Symptom Distress Module, which

explores 20 symptoms.

Results

In all, 301 women on ART participated in the study (median age: 49 years; median duration

of ART: 14 years). They reported having experienced a median of 12 symptoms (Q1-Q3:

9–15) during the previous 12 months. Overall, 56% of them reported having found at least a

partial solution to dealing with their symptoms. Women reporting financial difficulties were

twice less likely to have found solutions to coping with their side effects (AOR: 0.5; 95% CI:

0.3–0.8). Feeling supported by the health-care provider (AOR: 2.1; 95% CI: 1.1–3.9) and

being in contact with HIV/AIDS organisations (AOR: 1.9; 95% CI: 1.2–3.2) were positively

associated with coping. Seventeen percent reported having modified their ART regimen to

improve tolerance, with only 2 in 3 informing their physician afterwards. Reporting financial
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difficulties and living with more bothersome symptoms increased the risk of ART regimen

modification without health-care provider consultation.

Conclusion

The EVE study has called attention to the large number of side effects experienced by

WLWHIV, only half of whom have found self-care strategies to manage their symptoms.

Modification of ART regimen by the women themselves was not uncommon.

Introduction

Despite improvement of antiretroviral medication tolerance, side effects of antiretroviral med-

ication therapy (ART) are still frequent and longer time with diagnosed HIV infection has

been related to a higher prevalence of perceived distressing symptoms and lower quality of life

[1]. Indeed, side effects negatively impact the health-related quality of life of people living with

a chronic disease such as HIV [2]. Additionally, side effects have been consistently reported to

influence adherence to ART [3–6]. Yet, lifelong treatment with uninterrupted suppressed HIV

viral load is necessary to obtain a long-term immunological response, to reduce morbidity and

mortality, and to achieve the UNAIDS 90-90-90 targets to help end the HIV/AIDS epidemic

[7].

Women living with HIV (WLWHIV), who represent 48% of people living with HIV in the

world in 2016 [8], seem to be more affected by side effects of ART. No clear sex difference in

efficacy of ART has been observed, but lower adherence, and a higher number of adverse reac-

tions in WLWHIV compared to men has been reported [9,10]. Sex-related differences in phar-

macokinetics could explain variation in toxicity that has been observed between women and

men [11]. Gender-specificities have been observed in treatment-related side effects with all

classes of antiretroviral drugs. In particular, ART discontinuation for neurologic, dermato-

logic, or constitutional toxicities has been more frequently reported among women [12].

Another example is type of fat redistribution that varied according to sex [13]. Even with

newer drugs, women appeared to be more at risk of neuropsychiatric adverse events than men

[14]. However, WLWHIV are still under-represented in clinical trials of ART preventing a

global view of ART tolerance in women [15]. The first clinical trial done exclusively among

women showed a difference in ART discontinuation due to adverse events according to ART

regimens which has not been found in previous clinical trials [16].

Differences are also observed among women regarding their HIV infection and ART. Inter-

estingly, the WAVES trial [16] which enrolled women from 13 countries reported regional dif-

ferences in efficacy, drug adherence or discontinuation of study drugs, underlying the role of

socioeconomic factors. Social, economic, and behavioral factors have been associated with

adherence, especially among vulnerable groups such as transgender women [17], or women

who use drugs [18]. More generally, factors such as educational level have been shown to mod-

ify virological response as well as survival among PLWHIV receiving ART with the largest pro-

portion of women in lower educational strata [19].

Side effects can have consequences on trust in the health-care provider [20], which is

important given that the quality of the patient-provider relationship has been shown to be a

key factor for long-term retention in HIV care [21]. Gender differences in the relationships

with HIV care providers can be indirect, for instance in the case of depression. The patient-

provider relationship has been found to be impaired by depressive symptoms and it has been
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reported that women had higher depression scores than men [22]. The Women Living Positive

survey highlighted the communication barriers with their health-care providers, experienced

by women receiving ART, with a majority who had never discussed gender-issues. Meanwhile,

many thought that HIV-infection and treatment affect women differently than men [23].

In 2011, during the “Positive women in action!” workshop, organised by WLWHIV at

AIDES, a French community-based organization (CBO) involved in the fight against HIV/

AIDS, the participants had an opportunity to talk about their difficulties dealing with daily

side effects and the communication barriers with their health-care providers. In particular,

they shared the feeling of being constantly referred for psychosocial issues rather than for

objective investigations into their experienced side effects. They decided to conduct, in part-

nership with researchers and practitioners, a study of side effects experienced by WLWHIV.

This article presents the results of the EVE (EVEnts) study, which was designed with the objec-

tives of quantifying the extent and severity of common side effects and documenting dialogue

with health-care providers and coping methods.

Methods

This cross-sectional study was designed in accordance with the principles of community-based

research [24]. WLWHIV were involved in the initiation of the study and its design, and they

remained involved throughout, the dissemination of the survey, the analysis and the released of

results, in partnership with scientists and practitioners.

Data collection

A self-administered online questionnaire was freely accessible at a community-based website

for one year (September 2013 to September 2014), and a paper version was available at AIDES’s

offices. The EVE survey was intended for women living with HIV including trans (male to

female or female to male). The two exclusion criteria were to be a man and to be not infected

with HIV. The survey was promoted on social networks, on AIDES’s website and during the

CBO’s activities. Respondents completed an anonymous questionnaire with no identifying

details on a voluntary basis. The IP addresses of the respondents who completed the question-

naire online were not collected.

The EVE survey was an observational study with data anonymously collected. No data

made possible the identification of the respondents. The self-administered online question-

naire was accessible at a community-based website (aides.org, CNIL N˚ 755883). However, no

specific data protection office approval was looked for the EVE survey specifically. According

to European legislation: "The principles of data protection should therefore not apply to anon-

ymous information, namely information which does not relate to an identified or identifiable

natural person [. . .]. Regulation does not therefore concern the processing of such anonymous

information, including for statistical or research purposes." (Regulation (EU) 2016/679 Of The

European Parliament And Of The Council of 27 April 2016 on the protection of natural per-

sons with regard to the processing of personal data and on the free movement of such data,

and repealing Directive 95/46/EC).

A few sociodemographic characteristics (age, country of birth, level of education, employ-

ment status and financial difficulties) and health data (body mass index [BMI], HBV or HCV

co-infections, comorbidities, and duration of HIV infection and ART) were recorded. Side

effects were assessed using a 20-item scale, the HIV Symptom Distress Module (SDM) [25].

The time period for reporting symptoms was extended for 12 months instead of 4 weeks, the

period in the original module, which was designed mainly for clinical trials. For each symp-

tom, questions were asked about the degree of bother for three areas: work-related activities,
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social and family life, and intimacy and sexual life. The degree of bother was rated as follows:

“do not have symptom”, “have symptom, but no bother”, “have symptom, little bother”, “have

symptom, bother”, “have symptom, bothers me a lot”. A given symptom was classified as

“bothersome” if the respondent selected either of the last two degrees of bother in at least one

area. Each symptom was also investigated with regard to the related physician-patient dia-

logue. Finally, the method for dealing with side effects was investigated. Respondents were

asked to report all the solutions their health-care provider had given them and, more generally,

all the solutions they had tried. One specific question investigated whether they had modified

their ART regimen, such as by decreasing the dosage or increasing the dosing intervals, to help

alleviate their side effects.

According to the French legislation, the EVE survey was an observational study with data

anonymously collected. This survey was not under any ethic committee referral.

Statistical methods

Descriptive statistics are shown as medians (first quartile-third quartile [Q1-Q3]) or frequen-

cies (%), with the comparisons based on the Kruskal-Wallis test for continuous variables and

on χ2 tests or the Fisher exact test for categorical variables. Two sets of analyses were per-

formed to study 1) factors associated with having found a solution to deal with side effects; and

2) factors associated with a change to the ART regimen without consulting the health-care pro-

vider. A separate multivariable logistic model was used for each of the two outcome variables

(solution and change in ART regimen). A backward stepwise selection was used to select the

final multivariable model. All the variables possibly associated (p<0.10) with the outcome of

interest in the univariable analyses were first included. Then variables with the highest Type

III p-value were iteratively removed until no variable was left. The final model was the model

with the lowest Akaike Information Criterion (AIC). The results were presented as adjusted

odds ratios (AORs) and 95% confidence intervals (CIs). The statistical analyses were per-

formed with SAS v9.3 software (SAS Institute Inc.).

Results

In all, 315 women took part in the study. The analyses were limited to the 301 (96%) WLWHIV

who were on ART (Table 1). The median age was 49 years, and the median duration since HIV

diagnosis was 18 years. It should be noted that 147 (49%) women reported financial difficulties

(“I can’t manage to live without being in debt.” or “Financially, things are difficult”). More than

half of the women had personally been in contact with HIV/AIDS organisations. The median

duration of ART was 14 years, with 46 (15%) having been on ART for more than 20 years. The

CD4 count was above 500 cells/mm3 in 55% of the women, and the HIV viral load was con-

trolled in 86% of them.

All the respondents reported having had at least one symptom during the previous year,

and, as shown in Fig 1, the symptoms reported most frequently were also those that had a

greater negative impact on the WLWHIV’s daily life. Fatigue or loss of energy was the main

symptom. Sleep disturbances, depression and anxiety were reported by the majority of the

women. Muscle aches or joint pain was bothersome in 56% of the women. Gastrointestinal

symptoms were still common, with 101 (34%) suffering from diarrhoea and 162 (54%) from

bloating. Body changes and sexual issues were problems for 46% and 44% of the women,

respectively. The median number of symptoms experienced was 12 (Q1-Q3: 9–15), and the

median number of bothersome symptoms was 8 (Q1-Q3: 4–11).

As regards fatigue and body modification, more than 80% of the women who reported

these symptoms indicated that they had talked to their doctors about them. Similarly, a
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majority of the women with depression, sleep disturbances, muscle aches or gastrointestinal

symptoms talked to their doctor about these issues. On the subject of sexual problems, only

29% had talked about them in a medical care setting. For fatigue, body modification and sexual

problems, only half of the women who had talked about them felt that their doctor had actually

listened to them. The dialogue was slightly better for depression (70%) and physical symptoms,

such as peripheral neuropathy (64%) and diarrhoea (66%). Most of the respondents (80%)

indicated that a health-care provider had proposed a solution for at least one symptom.

Among the solutions provided by health professionals were a referral to another specialist

(45%), a drug prescription (45%), a change of antiretroviral drug (24%), and ARV titration

(8%).

Overall, 56% of the women reported having found a solution to deal with their symptoms,

at least partly (Table 2). In multivariable analysis, the women who reported financial difficul-

ties were twice less likely to have found solutions to cope with their side effects (AOR, 0.5; 95%

CI: 0.3–0.8), while feeling supported by the health-care provider (AOR: 2.1; 95% CI: 1.1–3.9)

and being in contact with HIV/AIDS organisations (AOR: 1.9; 95% CI: 1.2–3.2) were positively

associated with coping. The likelihood of coping decreased as the number of bothersome

symptoms increased (AOR: 0.9 per additional symptom; 95% CI: 0.9–1.0). The most frequent

Table 1. Sociodemographic and clinical characteristics of the 301 women living with HIV who partici-

pated in the EVE study (2014).

Median (Q1-Q3) or N (%)

Age, years 49 (42, 54)

Foreign-born 86 (28.8)

High level of educational attainment * 117 (38.9)

Living in a couple 104 (35.1)

Has children 186 (61.8)

Employment status

Employed 117 (38.9)

Unemployed 52 (17.3)

Disability 71 (23.6)

Retired, other 61 (20.3)

Financial difficulties 147 (49.8)

Contact with HIV/AIDS organisations 174 (59.0)

Body mass index (BMI), kg/m2 22.7 (20.0, 27.3)

Hepatitis B co-infection 11 (3.8)

Hepatitis C co-infection 46 (15.6)

Chronic disease 71 (23.6)

Time since HIV diagnosis, years 18 (9, 24)

Time since ART initiation, years 14 (7, 18)

CD4 cell count/mm3

<350 52 (18.6)

350–500 74 (26.4)

>500 154 (55.0)

HIV RNA <50 copies/mL 259 (86.1)

* College graduate

Missing data: age (n = 4); living in a couple (n = 5); financial difficulties (n = 6); body mass index (n = 15);

contact with HIV/AIDS organisations (n = 2); years since HIV diagnosis (n = 1); years since ART initiation

(n = 11).

doi:10.1371/journal.pone.0173338.t001
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nonexclusive solutions used by the women themselves were physical activity (28%), manual

therapy (25%), and nutritional supplements (26%). Phytotherapy and homeopathy were uti-

lized frequently as well (24%), while the therapeutic use of cannabis was less common (6%).

Help with daily and domestic activities (9%) and work-time arrangements (8%) were also

mentioned. To relieve side effects, 51 (17%) reported having made a change to their ART regi-

men on their own, such as decreasing dosage or increasing the dosing intervals, without prior

notice to their health-care provider, and only two-thirds of these women informed their physi-

cian afterwards. The sociodemographic variables education and financial difficulties were

associated with a change to the ART regimen without prior discussion (Table 3). Women liv-

ing with hepatitis co-infection and those who were underweight or overweight were more

likely to have modified their ART regimen without consulting their health-care provider. The

women who had decided to modify their ART reported a higher number of bothersome symp-

toms than those who did not make such a change (median: 10 vs. 8; p = 0.006). In multivariable

analysis, reporting financial difficulties (AOR: 2.0; 95% CI: 1.0–4.0) and living with more both-

ersome symptoms (AOR: 1.1 per additional symptom; 95% CI: 1.0–1.2) increased the risk of

ART regimen modification without prior health-care provider consultation. Women who

were underweight were more likely to change ART regimen (AOR: 2.6; 95%CI: 1.0–6.6) while

8.6%

22.9%

16.9%

18.3%

30.9%

27.9%

32.9%

32.6%

33.6%

44.2%

34.6%

46.2%

37.5%

49.2%

53.8%

57.8%

58.8%

55.8%

64.8%

73.4%

24.6%

34.9%

36.2%

39.2%

48.5%

49.8%

50.8%

51.2%

54.8%

55.1%

56.8%

57.8%

66.8%

66.8%

75.6%

76.1%

76.1%

76.7%

82.1%

90.4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Problems with weight loss or was�ng

Hair loss or changes in the way your hair looks

Loss of appe�te or a change in the taste of food

Nausea or vomi�ng

Cough or trouble catching your breath

Skin problems (rash, dryness, itching)

Feeling dizzy or lightheaded

Fevers, chills or sweats

Diarrhoea or loose bowel movements

Problems with having sex (loss of interest or sa�sfac�on)

Headache

Changes in the way your body looks (fat deposits or weight gain)

Pain, numbness or �ngling in the hands or feet

Trouble remembering

Bloa�ng, pain or gas in your stomach

Felt nervous or anxious

Difficulty falling or staying asleep

Muscle aches or joint pain

Felt sad, down or depressed

Fa�gue or loss of energy

Propor�on of women who reported having experienced the symptom (previous 12 months)

Propor�on of women who reported this as a bothersome symptom (previous 12 months)

Fig 1. Proportion of women who reported having experienced the symptom during the previous 12 months and the proportion of women who

reported having found the symptom bothersome: the EVE study (France, 2014).

doi:10.1371/journal.pone.0173338.g001
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being overweight was not associated with ART regimen modification (AOR: 1.7; 95%CI: 0.8–

3.4).

Discussion

The results of the EVE study document the severity of common side effects experienced by

women living with HIV and the difficulties encountered in the physician-patient relationship

regarding them. EVE respondents reported having experienced a median of 12 symptoms dur-

ing the previous year. Not all the women had talked about their symptoms with their health-

care provider, and those who did widely reported the feeling of not having been listened to.

Physical activity and manual therapy were frequently reported as being helpful, as were herb-

als, while 44% of the women had not found any solution to relieving their symptoms. Further-

more, 17% reported having modified their ART regimen to improve tolerance by decreasing

the dosage or increasing the dosing intervals, without prior discussion with their health-care

provider. Reporting financial difficulties decreased the likelihood of coping and was associated

with changes to the ART regimen without prior discussion.

The strength of this study was the involvement of WLWHIV throughout the entire process.

Confidence in the CBO AIDES facilitated the participation of women who had been living

with HIV for a prolonged period of time, with half of the respondents experiencing social vul-

nerability. However, our study has some limitations. The women who answered the EVE

Table 2. Differences in characteristics between women who reported having found a solution to relieving their side effects and those who did not:

the EVE study (2014).

Solution found N (Col %) No solution N (Col %) p

All 170 (100.0) 131 (100.0)

Age� 50 years 81 (48.2) 51 (39.5) 0.16

Born in France 124 (72.9) 88 (67.2) 0.31

High level of educational attainment 76 (44.7) 41 (31.3) 0.02

Living in a couple 57 (34.1) 47 (36.4) 0.71

Has children 107 (62.9) 79 (60.3) 0.72

Employment status 0.24

Employed 73 (42.9) 44 (33.6)

Unemployed 24 (14.1) 28 (21.4)

Disability 38 (22.3) 33 (25.2)

Retired, other 35 (20.6) 26 (19.9)

Financial difficulties 70 (41.9) 77 (60.2) 0.002

Contact with HIV/AIDS organisations 112 (65.9) 64 (49.6) 0.006

BMI, kg/m2 0.38

<18.5 18 (11.0) 15 (12.2)

18.5–24.9 89 (54.6) 57 (46.3)

�25 56 (34.4) 51 (41.5)

Hepatitis B or C co-infection 32 (18.8) 21 (16.0) 0.55

Chronic disease 43 (25.3) 28 (21.4) 0.49

Years since HIV diagnosis (median[Q1-Q3]) 18 (8–24) 18 (11–24) 0.50

Years since ART initiation (median [Q1-Q3]) 13 (6–18) 15 (8–18) 0.24

Solution proposed by health-care provider 144 (85.7) 89 (71.8) 0.005

Number of bothersome symptoms (median [Q1-Q3]) 8 (4–11) 9 (4–12) 0.06

Missing data: age (n = 4); living in a couple (n = 5); financial difficulties (n = 6); body mass index (n = 15); contact with HIV/AIDS organisations (n = 2); years

since HIV diagnosis (n = 1); years since ART initiation (n = 11); solution proposed by health-care provider (n = 9).

doi:10.1371/journal.pone.0173338.t002
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survey were not a representative sample of WLWHIV. Questionnaires were in French only.

Survey was online and partially completed online questionnaires were not retained in the data-

base. Online survey missed women with no internet access. To overcome selective recruit-

ment, paper questionnaires were available in local AIDES offices with translation help. Data

entry for 53 (17%) paper questionnaires was performed by AIDES volunteers but, unfortu-

nately, it was not possible to distinguish completion modes in the analyses. Furthermore, we

modified the recall period from 4 weeks to 12 months in order to capture long-term side effects

that negatively correlated with quality of life. This could explain why all the women in the EVE

survey reported having experienced at least one symptom and why there was a high number of

Table 3. Differences in characteristics between women who reported having modified their ART regimen by decreasing the dosage or increasing

the dosing intervals without prior consulting their health-care provider and those who did not: the EVE study (2014).

Modification in ART regimen without prior

consultation N (Col %)

No modification to ART regimen or modification after

consultation N (Col %)

p

All 51 (100.0) 250 (100.0)

Age� 50 years 20 (40.0) 112 (45.3) 0.53

Born in France 35 (68.8) 177 (70.8) 0.74

High level of educational

attainment

13 (25.5) 104 (41.6) 0.04

Living in a couple 13 (26.0) 91 (37.0) 0.15

Has children 37 (72.5) 149 (59.6) 0.11

Employment status 0.20

Employed 15 (29.4) 102 (40.8)

Unemployed 7 (13.7) 45 (18.0)

Disability 17 (33.3) 54 (21.6)

Retired,

other

12 (23.5) 49 (19.6)

Financial difficulties 35 (68.6) 112 (45.9) 0.003

Contact with HIV/AIDS

organisations

28 (54.9) 148 (59.7) 0.53

BMI, kg/

m2

0.04

<18.5 9 (18.0) 24 (10.2)

18.5–24.9 18 (36.0) 128 (54.2)

�25 23 (46.0) 84 (35.6)

Hepatitis B or C co-

infection

14 (27.5) 39 (15.6) 0.07

Chronic disease 15 (29.4) 56 (22.4) 0.28

Years since HIV

diagnosis (median

[Q1-Q3])

20 (8–26) 17 (9–24) 0.12

Years since ART

initiation (median

[Q1-Q3])

15 (8–18) 13 (6–18) 0.27

Solution proposed by

health-care provider

41 (80.4) 192 (79.7) 1.0

Number of bothersome

symptoms (median

[Q1-Q3])

10 (7–12) 8 (4–11) 0.006

Missing data: age (n = 4); living in a couple (n = 5); financial difficulties (n = 6); body mass index (n = 15); contact with HIV/AIDS organisations (n = 2); years

since HIV diagnosis (n = 1); years since ART initiation (n = 11); solution proposed by health-care provider (n = 9).

doi:10.1371/journal.pone.0173338.t003
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symptoms. However, in a recent and representative national survey of people living with HIV

followed at hospitals in France [26] that included a 22-item symptom questionnaire derived

from the HIV Symptom Distress Scale [25], 96% of those on ART reported at least one symp-

tom during the previous 4 weeks, with a median number of symptoms of 9 (VESPA2, personal

communication). Another limitation was the lack of data concerning ART regimen. In a con-

text of a large availability of antiretroviral drugs, modification of antiretroviral therapy is fre-

quent in France, with a median number of seven antiretroviral regimens reported in a recent

study, including individuals who have been on ART for a median duration of 12 years [27]. In

our cross-sectional survey with no access to medical record, a testing phase showed the diffi-

culty to retrospectively collect longitudinal information on antiretroviral therapy and onset of

side effects. In this self-administering questionnaire, no data was collected about smoking,

alcohol consumption or drug use though these behavioral factors could modify the experience

of side effects. Lastly, it was not possible to investigate whether some means of coping were

more helpful for specific symptoms because of the large number and diversity of the symptoms

reported by each woman.

The women in the EVE study reported many nontherapeutic ways of dealing with side

effects. One-quarter of them indicated that they had engaged in physical activity to relieve

some of their side effects. Physical activity has been recognized as being beneficial for body

morphology [28] and is associated with a better quality of life [29]. This effective, nonmedical

solution should be encouraged by health-care providers, and an interventional trial of physical

activity should explore its impact on side effects. Previous studies have documented herbal

remedy and supplement use in people on ART [30,31] for improving their quality of life [32].

These complementary alternative medicines could be challenging because of potential drug

interactions with ARVs [33], but disclosure to health-care providers has been reported to be

far from systematic [31]. The concomitant administration of complementary treatments

should be reviewed systematically, as their use has been reported to be widely shared among

all groups, independently of personal characteristics [34].

Despite the declining use of the first and more toxic antiretroviral drugs, tolerability is still

a major issue, and side effects have been reported as a common reason for missing ART [6]. In

the EVE study, some women had decided to decrease the dosage or increase the ARV dosing

intervals without consulting their health-care provider, thereby running the risk of decreased

effectiveness. In fact, a lower rate of viral suppression was observed among these women than

among those who did not do this (75% vs. 88%; p = 0.01). Decreasing ARV intake is not neces-

sarily itself. Recent clinical trials have shown that certain selected ART regimens can be effec-

tive with a weekends-off schedule and entail less severe side effects [35], or that switching to a

lower dose of Atazanavir was effective with less toxicity than the standard dose among Thai

PLWHIV with mean bodyweight of 59 kg which is closer to women’s bodyweight [36]. In

addition, it has been long advocated that health-related quality of life be considered in addition

to efficacy when choosing between the many possible combinations of antiretroviral therapies

[37]. Communication between women and their health-care providers is even more essential

here to prevent the negative consequences of making a change to their ART regimen without

medical supervision.

In the EVE study, having financial difficulties decreased the likelihood of coping with

symptoms and increased the risk of ART regimen modification without health-care provider

consultation. Self-reported financial difficulties could apply to different situations, but the rela-

tionship between socioeconomic factors and worse health outcomes in HIV care has been

observed in different contexts. In countries where not having private health insurance could

indicate socioeconomic difficulties, this factor has been associated with ART discontinuation

and loss to follow-up [38]. Other socioeconomic indicators, such as a lack of stable housing,
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have also been shown to be associated with lower adherence to HIV therapy [39]. Further-

more, social vulnerability negatively impacts satisfaction with physicians [40] and, as a result,

physician-patient communication, which is a factor associated with retention to care [21].

More attention should be given to helping socially vulnerable WLWHIV access symptom-

management strategies in order to prevent health-care inequalities.

Community-based HIV organisations can support people living with HIV (PLWHIV) in

the management of their disease (empowerment) or help fill gaps in the care provided by the

health-care system [41]. In the EVE study, being in contact with an HIV organisation was

found to be associated with finding a way of coping. The sharing of experiences and tips

between PLWHIV on how to deal with side effects (practical solutions and how to get health-

care providers to listen) could explain this finding. The Internet, and specifically community-

based support groups on the Internet, can also offer this kind of support [42,43].

Conclusion

The EVE study has called attention to the large number of side effects experienced by

WLWHIV, only half of whom have found self-care strategies to manage their symptoms.

Health-care provider support and community support were factors favouring the likelihood of

finding an effective way to cope with side effects, while financial difficulties had a negative

effect. Community-based participatory research can help by documenting issues of concern

for people living with HIV.

Supporting information

S1 File. Database for the symptoms experienced by women in the EVE study.

(XLSX)

S2 File. Database for the ways of coping declared by the respondents to the EVE study.

(XLSX)

S3 File. Database with sociodemographic and clinical characteristics of the women who

participated in the EVE study.

(XLSX)

Acknowledgments

The authors would like to thank all the women who took part in the EVE study and everyone

who contributed to its success. Lastly, we thank Mark Wickens for his valuable help in revising

this article.

Author Contributions

Conceptualization: GQ MG CB GC PG MNL DRC FB.

Data curation: GQ.

Formal analysis: MG.

Investigation: GQ MG DRC.

Methodology: GQ MG CB GC DRC.

Project administration: CB PG MNL FB.

Supervision: CB PG MNL FB CM AS.

Women coping with perceived side effects of antiretroviral therapy: The EVE study

PLOS ONE | DOI:10.1371/journal.pone.0173338 March 6, 2017 10 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0173338.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0173338.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0173338.s003


Validation: MG AS DRC.

Visualization: GQ MG CM DRC.

Writing – original draft: GQ MG.

Writing – review & editing: AS GC DRC.

References

1. McGowan JA, Sherr L, Rodger AJ, Fisher M, Miners A, Anderson J, et al. Age, time living with diag-

nosed HIV infection, and self-rated health. HIV Med. 2017 Feb; 18(2):89–103. doi: 10.1111/hiv.12398

PMID: 27385511

2. Chen W-T, Shiu C-S, Yang JP, Simoni JM, Fredriksen-Goldsen karen I, Lee TS-H, et al. Antiretroviral

Therapy (ART) Side Effect Impacted on Quality of Life, and Depressive Symptomatology: A Mixed-

Method Study. J AIDS Clin Res. 2013 Jun 29; 4:218. doi: 10.4172/2155-6113.1000218 PMID:

24083060

3. Abel E, Painter L. Factors that influence adherence to HIV medications: perceptions of women and

health care providers. J Assoc Nurses AIDS Care JANAC. 2003 Aug; 14(4):61–9. doi: 10.1177/

1055329003252879 PMID: 12953613

4. Al-Dakkak I, Patel S, McCann E, Gadkari A, Prajapati G, Maiese EM. The impact of specific HIV treat-

ment-related adverse events on adherence to antiretroviral therapy: a systematic review and meta-anal-

ysis. AIDS Care. 2013; 25(4):400–14. doi: 10.1080/09540121.2012.712667 PMID: 22908886

5. Fagbami O, Oluwasanjo A, Fitzpatrick C, Fairchild R, Shin A, Donato A. Factors Supporting and Inhibit-

ing Adherence to HIV Medication Regimen in Women: A Qualitative Analysis of Patient Interviews.

Open AIDS J. 2015; 9:45–50. doi: 10.2174/1874613601509010045 PMID: 26157537

6. Koole O, Denison JA, Menten J, Tsui S, Wabwire-Mangen F, Kwesigabo G, et al. Reasons for Missing

Antiretroviral Therapy: Results from a Multi-Country Study in Tanzania, Uganda, and Zambia. PLoS

One. 2016; 11(1):e0147309. doi: 10.1371/journal.pone.0147309 PMID: 26788919

7. World Health Organization. Fast-tracking combination prevention [Internet]. World Health Organization;

2014 [cited 2016 Mar 30]. Available from: http://www.unaids.org/sites/default/files/media_asset/

20151019_JC2766_Fast-tracking_combination_prevention.pdf

8. UNAIDS. AIDS by the numbers—AIDS is not over, but it can be | UNAIDS [Internet]. UNAIDS Corporate

Publications. [cited 2017 Feb 7]. Available from: http://www.unaids.org/en/resources/documents/2016/

AIDS-by-the-numbers

9. Greig JM, Anderson J. Optimizing antiretroviral therapy for women living with HIV. Curr Opin Infect Dis.

2014 Feb; 27(1):46–52. doi: 10.1097/QCO.0000000000000033 PMID: 24322593

10. Nicastri E, Leone S, Angeletti C, Palmisano L, Sarmati L, Chiesi A, et al. Sex issues in HIV-1-infected

persons during highly active antiretroviral therapy: a systematic review. J Antimicrob Chemother. 2007

Oct; 60(4):724–32. doi: 10.1093/jac/dkm302 PMID: 17715125

11. Umeh OC, Currier JS. Sex differences in pharmacokinetics and toxicity of antiretroviral therapy. Expert

Opin Drug Metab Toxicol. 2006 Apr; 2(2):273–83. doi: 10.1517/17425255.2.2.273 PMID: 16866613

12. Kempf MC, Pisu M, Dumcheva A, Westfall AO, Kilby JM, Saag MS. Gender differences in discontinua-

tion of antiretroviral treatment regimens. J Acquir Immune Defic Syndr. 2009 Nov 1; 52(3):336–41. doi:

10.1097/QAI.0b013e3181b628be PMID: 19654551

13. Andany N, Raboud JM, Walmsley S, Diong C, Rourke SB, Rueda S, et al. Ethnicity and Gender Differ-

ences in Lipodystrophy of HIV-Positive Individuals Taking Antiretroviral Therapy in Ontario, Canada.

HIV Clin Trials. 2011 Mar 1; 12(2):89–103. doi: 10.1310/hct1202-89 PMID: 21498152

14. Hoffmann C, Welz T, Sabranski M, Kolb M, Wolf E, Stellbrink H-J, et al. Higher rates of neuropsychiatric

adverse events leading to dolutegravir discontinuation in women and older patients. HIV Med. 2017

Jan; 18(1):56–63. doi: 10.1111/hiv.12468 PMID: 27860104

15. Curno MJ, Rossi S, Hodges-Mameletzis I, Johnston R, Price MA, Heidari S. A Systematic Review of

the Inclusion (or Exclusion) of Women in HIV Research: From Clinical Studies of Antiretrovirals and

Vaccines to Cure Strategies. J Acquir Immune Defic Syndr. 2016 Feb 1; 71(2):181–8. doi: 10.1097/QAI.

0000000000000842 PMID: 26361171

16. Squires K, Kityo C, Hodder S, Johnson M, Voronin E, Hagins D, et al. Integrase inhibitor versus prote-

ase inhibitor based regimen for HIV-1 infected women (WAVES): a randomised, controlled, double-

blind, phase 3 study. Lancet HIV. 2016 Sep; 3(9):e410–420. doi: 10.1016/S2352-3018(16)30016-9

PMID: 27562742

Women coping with perceived side effects of antiretroviral therapy: The EVE study

PLOS ONE | DOI:10.1371/journal.pone.0173338 March 6, 2017 11 / 13

http://dx.doi.org/10.1111/hiv.12398
http://www.ncbi.nlm.nih.gov/pubmed/27385511
http://dx.doi.org/10.4172/2155-6113.1000218
http://www.ncbi.nlm.nih.gov/pubmed/24083060
http://dx.doi.org/10.1177/1055329003252879
http://dx.doi.org/10.1177/1055329003252879
http://www.ncbi.nlm.nih.gov/pubmed/12953613
http://dx.doi.org/10.1080/09540121.2012.712667
http://www.ncbi.nlm.nih.gov/pubmed/22908886
http://dx.doi.org/10.2174/1874613601509010045
http://www.ncbi.nlm.nih.gov/pubmed/26157537
http://dx.doi.org/10.1371/journal.pone.0147309
http://www.ncbi.nlm.nih.gov/pubmed/26788919
http://www.unaids.org/sites/default/files/media_asset/20151019_JC2766_Fast-tracking_combination_prevention.pdf
http://www.unaids.org/sites/default/files/media_asset/20151019_JC2766_Fast-tracking_combination_prevention.pdf
http://www.unaids.org/en/resources/documents/2016/AIDS-by-the-numbers
http://www.unaids.org/en/resources/documents/2016/AIDS-by-the-numbers
http://dx.doi.org/10.1097/QCO.0000000000000033
http://www.ncbi.nlm.nih.gov/pubmed/24322593
http://dx.doi.org/10.1093/jac/dkm302
http://www.ncbi.nlm.nih.gov/pubmed/17715125
http://dx.doi.org/10.1517/17425255.2.2.273
http://www.ncbi.nlm.nih.gov/pubmed/16866613
http://dx.doi.org/10.1097/QAI.0b013e3181b628be
http://www.ncbi.nlm.nih.gov/pubmed/19654551
http://dx.doi.org/10.1310/hct1202-89
http://www.ncbi.nlm.nih.gov/pubmed/21498152
http://dx.doi.org/10.1111/hiv.12468
http://www.ncbi.nlm.nih.gov/pubmed/27860104
http://dx.doi.org/10.1097/QAI.0000000000000842
http://dx.doi.org/10.1097/QAI.0000000000000842
http://www.ncbi.nlm.nih.gov/pubmed/26361171
http://dx.doi.org/10.1016/S2352-3018(16)30016-9
http://www.ncbi.nlm.nih.gov/pubmed/27562742


17. Remien RH, Bauman LJ, Mantell JE, Tsoi B, Lopez-Rios J, Chhabra R, et al. Barriers and facilitators to

engagement of vulnerable populations in HIV primary care in New York City. J Acquir Immune Defic

Syndr 1999. 2015 May 1; 69 Suppl 1:S16–24.

18. Berg KM, Demas PA, Howard AA, Schoenbaum EE, Gourevitch MN, Arnsten JH. Gender differences in

factors associated with adherence to antiretroviral therapy. J Gen Intern Med. 2004 Nov; 19(11):1111–

7. doi: 10.1111/j.1525-1497.2004.30445.x PMID: 15566440

19. Socio-economic Inequalities and HIV Working Group for Collaboration of Observational HIV Epidemio-

logical Research in Europe (COHERE) in Euro-Coord. Inequalities by educational level in response to

combination antiretroviral treatment and survival in HIV-positive men and women in Europe. AIDS Lond

Engl. 2017 Jan 14; 31(2):253–62.

20. Preau M, Leport C, Villes V, Michelet C, Collin F, Carrieri MP, et al. Prevalence and predictors of deteri-

oration of a trustful patient-provider relationship among HIV-infected persons treated with antiretroviral

therapy. J Acquir Immune Defic Syndr. 2008 Apr 1; 47(4):467–71. PMID: 18434958

21. Flickinger TE, Saha S, Moore RD, Beach MC. Higher quality communication and relationships are asso-

ciated with improved patient engagement in HIV care. J Acquir Immune Defic Syndr 1999. 2013 Jul 1;

63(3):362–6.

22. Jonassaint CR, Haywood C, Korthuis PT, Cooper LA, Saha S, Sharp V, et al. The impact of depressive

symptoms on patient-provider communication in HIV care. AIDS Care. 2013; 25(9):1185–92. doi: 10.

1080/09540121.2012.752788 PMID: 23320529

23. Squires KE, Hodder SL, Feinberg J, Bridge DA, Abrams S, Storfer SP, et al. Health needs of HIV-

infected women in the United States: insights from the women living positive survey. AIDS Patient Care

STDS. 2011 May; 25(5):279–85. doi: 10.1089/apc.2010.0228 PMID: 21446785

24. Demange E, Henry E, Preau M. From collaborative research to community-based research. A method-

ological toolkit. Paris; 2012. (Plus A, editor. Coll. SCiences sociales et sida).

25. Justice AC, Holmes W, Gifford AL, Rabeneck L, Zackin R, Sinclair G, et al. Development and validation

of a self-completed HIV symptom index. J Clin Epidemiol. 2001 Dec; 54 Suppl 1:S77–90.

26. Dray-Spira R, Wilson d’Almeida K, Aubrière C, Marcellin F, Spire B, Lert F, et al. Health status of people

living with HIV followed at hospital in metropolitan France in 2011 and characteristics of those recently

diagnosed. Results of the ANRS-VESPA2 Study. Bull Epidémiol Hebd. 2013; 26–27:285–92.

27. Gantner P, Bani-Sadr F, Garraffo R, Roger P-M, Treger M, Jovelin T, et al. Switch to Ritonavir-Boosted

versus Unboosted Atazanavir plus Raltegravir Dual-Drug Therapy Leads to Similar Efficacy and Safety

Outcomes in Clinical Practice. PloS One. 2016; 11(10):e0164240. doi: 10.1371/journal.pone.0164240

PMID: 27798641

28. Leach LL, Bassett SH, Smithdorf G, Andrews BS, Travill AL. A Systematic Review of the Effects of

Exercise Interventions on Body Composition in HIV+ Adults. Open AIDS J. 2015; 9:66–79. doi: 10.

2174/1874613601509010066 PMID: 26587075

29. Erlandson KM, Allshouse AA, Jankowski CM, Mawhinney S, Kohrt WM, Campbell TB. Relationship of

physical function and quality of life among persons aging with HIV infection. AIDS. 2014 Aug 24; 28

(13):1939–43. doi: 10.1097/QAD.0000000000000384 PMID: 24992000

30. Ladenheim D, Horn O, Werneke U, Phillpot M, Murungi A, Theobald N, et al. Potential health risks of

complementary alternative medicines in HIV patients. HIV Med. 2008 Oct; 9(8):653–9. doi: 10.1111/j.

1468-1293.2008.00610.x PMID: 18631258

31. Liu C, Yang Y, Gange SJ, Weber K, Sharp GB, Wilson TE, et al. Disclosure of complementary and alter-

native medicine use to health care providers among HIV-infected women. AIDS Patient Care STDS.

2009 Nov; 23(11):965–71. doi: 10.1089/apc.2009.0134 PMID: 19821723

32. Tesfaye M, Kaestel P, Olsen MF, Girma T, Yilma D, Abdissa A, et al. The effect of nutritional supple-

mentation on quality of life in people living with HIV: a randomised controlled trial. Trop Med Int Health.

2016 Jun; 21(6):735–42. doi: 10.1111/tmi.12705 PMID: 27115126

33. Fasinu PS, Gurley BJ, Walker LA. Clinically Relevant Pharmacokinetic Herb-drug Interactions in Antire-

troviral Therapy. Curr Drug Metab. 2015; 17(1):52–64. PMID: 26526838

34. Chou FY. Testing a predictive model of the use of HIV/AIDS symptom self-care strategies. AIDS Patient

Care STDS. 2004 Feb; 18(2):109–17. doi: 10.1089/108729104322802533 PMID: 15006185

35. BREATHER (PENTA 16) Trial Group. Weekends-off efavirenz-based antiretroviral therapy in HIV-

infected children, adolescents, and young adults (BREATHER): a randomised, open-label, non-inferior-

ity, phase 2/3 trial. Lancet HIV. 2016 Sep; 3(9):e421–430. doi: 10.1016/S2352-3018(16)30054-6 PMID:

27562743

36. Bunupuradah T, Kiertiburanakul S, Avihingsanon A, Chetchotisakd P, Techapornroong M, Leerattana-

petch N, et al. Low-dose versus standard-dose ritonavir-boosted atazanavir in virologically suppressed

Women coping with perceived side effects of antiretroviral therapy: The EVE study

PLOS ONE | DOI:10.1371/journal.pone.0173338 March 6, 2017 12 / 13

http://dx.doi.org/10.1111/j.1525-1497.2004.30445.x
http://www.ncbi.nlm.nih.gov/pubmed/15566440
http://www.ncbi.nlm.nih.gov/pubmed/18434958
http://dx.doi.org/10.1080/09540121.2012.752788
http://dx.doi.org/10.1080/09540121.2012.752788
http://www.ncbi.nlm.nih.gov/pubmed/23320529
http://dx.doi.org/10.1089/apc.2010.0228
http://www.ncbi.nlm.nih.gov/pubmed/21446785
http://dx.doi.org/10.1371/journal.pone.0164240
http://www.ncbi.nlm.nih.gov/pubmed/27798641
http://dx.doi.org/10.2174/1874613601509010066
http://dx.doi.org/10.2174/1874613601509010066
http://www.ncbi.nlm.nih.gov/pubmed/26587075
http://dx.doi.org/10.1097/QAD.0000000000000384
http://www.ncbi.nlm.nih.gov/pubmed/24992000
http://dx.doi.org/10.1111/j.1468-1293.2008.00610.x
http://dx.doi.org/10.1111/j.1468-1293.2008.00610.x
http://www.ncbi.nlm.nih.gov/pubmed/18631258
http://dx.doi.org/10.1089/apc.2009.0134
http://www.ncbi.nlm.nih.gov/pubmed/19821723
http://dx.doi.org/10.1111/tmi.12705
http://www.ncbi.nlm.nih.gov/pubmed/27115126
http://www.ncbi.nlm.nih.gov/pubmed/26526838
http://dx.doi.org/10.1089/108729104322802533
http://www.ncbi.nlm.nih.gov/pubmed/15006185
http://dx.doi.org/10.1016/S2352-3018(16)30054-6
http://www.ncbi.nlm.nih.gov/pubmed/27562743


Thai adults with HIV (LASA): a randomised, open-label, non-inferiority trial. Lancet HIV. 2016 Aug; 3(8):

e343–350. doi: 10.1016/S2352-3018(16)30010-8 PMID: 27470026

37. Sax PE, Gathe JC Jr. Beyond efficacy: the impact of combination antiretroviral therapy on quality of life.

AIDS Patient Care STDS. 2005 Sep; 19(9):563–76. doi: 10.1089/apc.2005.19.563 PMID: 16164383

38. Robison LS, Westfall AO, Mugavero MJ, Kempf MC, Cole SR, Allison JJ, et al. Short-term discontinua-

tion of HAART regimens more common in vulnerable patient populations. AIDS Res Hum Retroviruses.

2008 Nov; 24(11):1347–55. doi: 10.1089/aid.2008.0083 PMID: 19032064

39. Aidala AA, Wilson MG, Shubert V, Gogolishvili D, Globerman J, Rueda S, et al. Housing Status, Medical

Care, and Health Outcomes Among People Living With HIV/AIDS: A Systematic Review. Am J Public

Health. 2016 Jan; 106(1):e1–23. doi: 10.2105/AJPH.2015.302905 PMID: 26562123

40. Preau M, Protopopescu C, Raffi F, Rey D, Chene G, Marcellin F, et al. Satisfaction with care in HIV-

infected patients treated with long-term follow-up antiretroviral therapy: the role of social vulnerability.

AIDS Care. 2012; 24(4):434–43. doi: 10.1080/09540121.2011.613909 PMID: 21999644

41. Bernier A, Acosta ME, Castro DR, Bonifaz C, Jaramillo S, Henry E, et al. Factors associated with con-

tacting HIV/AIDS associations in Ecuador: results of a community study. Rev Panam Salud Pública.

2015 Sep; 38(3):209–16. PMID: 26757999

42. Reeves PM. Coping in cyberspace: the impact of Internet use on the ability of HIV-positive individuals to

deal with their illness. J Health Commun. 2000; 5 Suppl:47–59.

43. Castro DR, Gall J-ML, Jablonski O. Improving the Health of HIV Seropositive Patients: SERONET, a

New Tool for the Communitarian Approach. Santé Publique. 21(hs2):129–39.
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