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2Abstract

Background: HIV-infected patients on combination antiretroviral therapy (cART) 
may experience many symptoms affecting quality of life and treatment outcome. 
We longitudinally investigated to what extent HIV-infected patients receiving cART 
experience symptoms and whether symptoms were related to concurrent quality of life 
and virological failure.

Methods: Patients from the ATHENA-cohort completed questionnaires on self-
reported symptoms and quality of life (MOS-HIV) every 6 months (January 1998-Jun 
2005). A physical health summary score (PHS) and a mental health summary score 
(MHS) were calculated. Growth curve models were conducted to investigate the course 
of symptoms. Random effect models were carried out to study associations.

Results: We included 391 patients. Symptoms that increased significantly over time 

were numb feeling in fingers or toes, pain in legs, pain when urinating, sore muscles 

and difficulties with seeing (p<0.05). All self-reported symptoms were related to 

lower levels of PHS and MHS (p<0.01). Trouble with sleeping (OR=1.5; 95%CI=1.04-

2.2), constipation (OR=2.8; 95%CI=1.7-4.8), pain in legs (OR=1.8; 95%CI=1.2-2.6) and 

numb feeling in fingers or toes (OR=1.7; 95%CI=1.1-2.7) were related to concurrent 

virological response.

Conclusion: HIV-infected patients on cART report a large range of symptoms. 
Management of symptoms is relevant because a number of symptoms are related to 
poorer quality of life and virological failure. 

Key-words:  Self-reported symptoms;  Quality of life; cART;  Virological response

Purpose

Combination antiretroviral treatment (cART) has significantly reduced mortality of HIV 

infection.[1] However, symptoms still play a central role in the patient’s experience of HIV 

disease, regardless of CD4-cell counts or specific cART regimens.[2]  The variety and severity 

of symptoms, even if they are mild to moderate, might have a negative impact on the quality 

of life and treatment adherence.[3-10] Moreover, symptoms also strongly predict virological 

rebound among patients on cART who have reached virological suppression,[11] and low 

quality of life is associated with a decreased length of survival among HIV infected patients.

[12-14]  Because of these risks of virological rebound and mortality, management of symptoms 

is of paramount importance. 

There is ample evidence that symptoms reported by patients differ from physician-based 

observations.[10,15] Often, health care providers underreport or underestimate symptoms.

[16] Therefore, reporting of symptoms by patients themselves will provide genuine insight in 

their experience of symptoms.

Symptoms may be caused by HIV-infection itself and secondary infectious complications. 

Symptoms may also be caused by medication side effects, which vary per cART-combination.

[17-19]  As a result, the course of self-reported symptoms may change over time due to changes 

in the immune system and switching to other cART regimes.  To our knowledge, no studies 

with a long-term follow-up on the experience of symptoms have been carried out among 

HIV-infected patients.  We need to know how patients fare regarding their symptomatology 

over long periods of time.  This information is relevant for patient management, to enhance 

their quality of life and reduce their risk of virological failure and mortality. 

We investigated the extent to which patients experienced a variety of symptoms in a cohort 

of HIV infected patients receiving cART with a median follow-up of 5 years. The first aim 

was to investigate the course of self-reported symptoms over time. Next, to investigate 

the relevance of self-reported symptoms for the individual patient, we explored associations 

between self-reported symptoms and concurrent quality of life and virological failure.

Method

Patients

Patients participated in the Dutch national observational cohort ATHENA. This cohort 

encompasses all known HIV-1 infected patients in the Netherlands who are followed up 

in one of the 22 HIV care and treatment centers. Epidemiological, clinical, virological and 

immunological data are collected retrospectively at entry in the cohort and prospectively 

thereafter.  Further details about the ATHENA-cohort have been described elsewhere.[20] 

The present study was conducted in a subset of the ATHENA population, the ATHENA focus 

group, in which additional scientific research questions were investigated. Data collection 

for this group was started in 1998. The focus group enrolled patients on cART or starting 

cART with sufficient literacy in Dutch or English to complete self-report questionnaires on 
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symptoms and quality of life. Patients received the questionnaire from their HIV counselor 

or their physician when visiting the outpatient clinic for a scheduled visit.  The questionnaire 

was completed at the outpatient clinic or at home, depending on the choice of the patient 

and the outpatient clinic facilities.  Completed questionnaires were returned in a pre-stamped 

sealed envelope.

Questionnaires were completed by 517 patients at inclusion in the ATHENA project from May 

1998 onwards and subsequently repeated every 6 months until December 2000. Following 

extra funding, the data collection on quality of life and self-reported symptoms started again 

in April 2002 and ended in June 2005.  Three-hundred-ninety-one patients participated in 

the second period of the data collection.  The present study reports on these 391 patients. 

The study was approved by the Institutional Review Board of all participating centers, and all 

patients gave written informed consent.

Questionnaire

The symptom checklist was derived from the European Organization for Research and 

Treatment of Cancer Quality of Life Questionnaire – Core 30, and an HIV/AIDS-specific 

questionnaire.[21,22] The checklist comprised 28 items referring to symptoms related to 

HIV infection or antiretroviral (ARV) treatment.  Examples of items are trouble with sleeping, 

nausea, headache, sore muscles, fever, dry mouth, tingling of hand or feet and difficulties with 

seeing. In the second part of the data collection two items were added, asking for having an 

abnormal body fat distribution or a decreased interest in sex.  The total checklist comprised 

30 items. Symptoms were scored on a four-point scale with the response categories ‘not at 

all’, ‘a little’, ‘quite a bit’, and ‘very much’.  The 4-point scale scores were dichotomized into 

‘no symptoms’ versus ‘reporting symptoms’. In addition, the 4-point scale scores were linearly 

transformed to a scale of 0 to 100.  Here, the scores reflect a combination of prevalence and 

severity, because patients reporting to have experienced symptoms response to what extend 

they experience the symptoms on a scale.

Quality of life was measured using the Medical Outcomes Study HIV Health survey (MOS-

HIV).  The MOS-HIV contains ten subscales from which a physical health summary (PHS) and 

a mental health summary (MHS) score can be calculated.[23] Summary scores range from 0 

to 100 with higher scores indicating better quality of life.  Summary scores are standardized 

to a population mean of 50 with a standard deviation of 10.[23] The MOS-HIV summary 

scores of PHS and MHS yield high levels of reliability and validity.[23-25]

  

Demographic and clinical parameters

We considered the following demographic and clinical characteristics at study entry for 

their association with quality of life and detectable viral load at the time of completing the 

questionnaires: sex, age, country of birth, year of study entry, HIV transmission route, CDC-

class, CD4-cell count, plasma HIV-1 RNA concentration, number of years being HIV positive 

and number of years on cART, and having had treatment with antiretroviral drugs (ARV) prior 

to the start of cART.  Additionally, we considered parameters at the moment of completing 

the questionnaire that might change over time for their relationship with concurrent quality 

of life and detectable viral load: type of cART regimen, specific type of drugs, and current 

CD4-cell count.  We distinguished the following antiretroviral regimens: cART containing a 

single PI, a ritonavir-boosted PI, an NNRTI or an NNRTI plus a PI, and non-cART regimens.

The outcome variable of plasma HIV-1 RNA concentration was measured at the time of 

completing the questionnaire and was considered detectable when above 500 copies /ml. 

Analyses

Percentages of reported symptoms (dichotomized score) per patient over time were calculated 

by dividing the number of questionnaires in which the specific symptom was reported by the 

total number of questionnaires for each patient.  To investigate the course of symptoms 

over the years since the start of cART, we carried out growth curve models with random 

intercepts and slopes for each symptom separately, using the linearly transformed symptom 

scale scores (SPSS mixed models).  These curves show the mean severity of symptoms over 

time since starting cART. Growth curve models were conducted in SPSS version 15.

To investigate associations of specific symptoms at each moment of completing the 

questionnaire with concurrent quality of life we conducted repeated measures analyses of 

variance (SAS proc mixed) with the continuous scales of PHS or MHS as dependent variables 

respectively. Negative ß-estimates with standard errors indicate a negative relationship with 

PHS and MHS (i.e. a higher level of symptoms is associated with lower levels of PHS/MHS). 

The relation between a certain symptom and PHS or MHS respectively was adjusted for 

demographic and clinical parameters that were significantly (p<0.05) related to PHS or MHS 

respectively in univariate analyses either at study entry or at the time of completing the 

questionnaire. For these analyses we used SAS version 9.1. 

To investigate associations of specific symptoms with concurrent virological response, we 

conducted random-effect models (R fit.ranef) with concurrent detectable viral load as 

dependent variable. For these analyses, the dichotomized symptom scores at the moment 

of completing the questionnaire were used as independent variables resulting in odds ratios 

for the risk of concurrent detectable viral load.  We adjusted for demographic and clinical 

parameters that were univariately related with p<0.05 to a detectable viral load either at 

study entry or at the time of completing the questionnaire.  These analyses were conducted 

in R version 2.10.1.

Results

Patients

A total of 391 patients were included in the present study, who completed a total of 2851 

questionnaires (range: 1 to 16 per patient). The median period of follow-up was 5.1 years 

(range: 0 to 7.5 years).  Table 1 presents patient characteristics at study entry. 
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Table 1:  Patient characteristics at the moment of completing the first questionnaire

      N (%)

Total      391 (100)
Sex 
 Male     351 (90)
 Female     40 (10)
HIV transmission route 
 Homosexual    305 (78)
 Heterosexual    61 (16)
 Injection drug use     3 (1)
 Other     21 (5)
Country of birth 
 Netherlands    340 (87)
 Other     48 (12)
 Unknown     3 (1)
Age, years*     40.8 (IQR: 34.8-47.3)
Number of years since first positive HIV test result* 2.4 (IQR:0.4-6.5)
CDC-class  
 A     182 (50)
 B     92 (25)
 C     94 (26)
 Unknown     23
CD4-count x10E6/l *    330 (IQR:164-520) 
Plasma viral load, copies/ml *    20,500 (IQR: 400-105,000)
Treatment naïve at start cART 
 Yes     198 (51)
 No     192 (49)
 Unknown     1
cART combination at entry in QoL-study 
 NNRTI-based    38 (10)
 Non-boosted PI    132 (34)
 Boosted PI    59 (15)
 NNRTI + PI based    15 (4)
 Other(including three NRTIs)   15 (4)
 No cART**    132 (34)
Number of years on cART *    0.2 (IQR: 0-1.9)

* Median (IQR)

** These patients had not yet commenced cART when they completed the first questionnaire

Self-reported symptoms over time

On average, patients reported the following symptoms on more than 33% of their 

questionnaires: trouble with sleeping (56%), diarrhea (50%), coughing (50%), headache (38%), 

sore muscles (43%), pain in legs (40%), decreased interest in sex (50%) and abnormal body 

fat distribution (50%). 

In figure 1 and 2, the course of the symptoms over time is shown, based on growth curve 

models.  Symptoms that increased significantly over time were numb feeling in fingers or toes 

(p<0.01), pain in legs (p<0.01), pain when urinating (p<0.01), sore muscles (p=0.02), tingling 

of hands or feet (p=0.06) and difficulties with seeing (p<0.01). Symptoms that significantly 

decreased over time were diarrhea (p=0.03), having a dry mouth (p<0.01), lack of appetite 

(p=0.01), coughing (p<0.01), itch (p<0.01), having a fever (p<0.01) and nausea (p<0.01). The 

course of other symptoms did not change over time. 

Table 2 shows that most symptoms were related to using at least one particular antiretroviral 

drug, except coughing, night sweats, pain when swallowing, constipation and pain in legs. 

Abacavir, didanosine, indinavir, saquinavir and ritonavir were significantly associated with at 

least five symptoms.
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Figure 1:  Growth curve models for symptoms that increased over time (including 95%CI)
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Table 2:  Associations (OR) between symptoms and antiretroviral drugs

     TDF ABC d4T AZT ddI 3TC     IDV SAQ NFV AMP LOP RTV EFV NVP
Trouble sleeping     1.8**†               1.9** 
Dizzy     2.2**†                2.9*** 
Headache                     1.5***
Short of breath        2.3***‡          2.4**   
Coughed              
Pain in chest     1.8**            
Having a fever                     1.7***
Flu-like symptoms     1.8**            
Night sweats              
Pain when swallowing              
Lacked appetite               1.6**    1.4**  
Nauseated    1.7*† 2.4***†  1.6***†        2.1***  13.2**  2.1***  
Vomited        1.4**‡              2.5***
Diarrhea     1.9*†           10.1*** 11.3***  4.1*** 4.7***  
Constipated              
Abdominal pain               2.5***    1.4**  
Pain in stomach               1.7**    1.5**  
Sore muscle     1.8**            
Pain in legs              
Tingling hand/feet        1.9**†         
Numb feeling in fingers/toes                  2.4** 
Dry mouth        4.1***‡           1.5***  
Tingling feeling around mouth/tongue             4.3***    3.3***  
Different taste        3.2***†       2.4***    2.5***  
Itch               2.1***       
Skin changes              2.5***       
Difficulties seeing              
Pain when urinating             3.5***     2.7*** 3.0** 
Decreased interest in sex   2.7***    2.9**      4.0***     2.5***  
Abnormal body fat distribution   3.5** 5.2***  5.4*** 3.2***     4.4** 10.0***    4.0***  2.2**

 

*p<0.05, **p<0.01, ***p<0.001
† Adjusted for concurrent use of protease inhibitors
‡ Adjusted for use concurrent of non-nucleoside reverse transcriptase inhibitors
tdf=tenofovir;ddc=zalzitabine;abc=abacavir;d4t=sstavudine;azt=zidovudine;ddi=didanosine;3tc=lamivudine;idv=indinavir;
saq=saquinavir;nfv=nelfinavir;amp=fasamprenavir;lop=lopinavir;rtv=ritonavir;efv=efavirenz;nvp=nevirapine;atv=atazanavir
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Association of symptoms with quality of life and virological response
After adjustment for the demographic and clinical parameters age, years since first positive 

HIV test, years on cART, CD4-count at completing the questionnaire, CDC class, cART 

combination, treatment naïve and year of study entry, all symptoms were significantly related 

to concurrent lower levels of physical quality of life (p<0.01). After adjustment for the 

demographic and clinical parameters years since first positive HIV test, years on cART, RNA 

copies/ml blood at study entry, cART combination and treatment naïve, all symptoms were 

significantly related to concurrent lower levels of mental quality of life (p<0.01).

Additionally, after adjustment for the parameters country of birth, years since first positive 

HIV test, years on cART, CD4-count at date of completing the questionnaire, CDC class, 

cART combination, treatment naïve and year of study entry, the following symptoms were 

related to a concurrent detectable viral load: trouble with sleeping (OR=1.5; 95%CI=1.04-

2.2), constipation (OR=2.8; 95%CI=1.7-4.8), pain in legs (OR=1.8; 95%CI=1.2-2.6) and numb 

feeling in fingers or toes (OR=1.7; 95%CI=1.1-2.7).

Conclusion

The present study describes the course of self-reported symptoms among HIV-infected 

patients on cART during a median follow-up of five years. Our study shows that considerable 

numbers of patients on cART report many symptoms over a long period of time. Numbness 

of fingers/toes, pain in legs, pain when urinating, sore muscles, tingling hand/feet and difficulties 

were reported increasingly over time.  Most of the symptoms were related to using particular 

antiretroviral drugs.  All symptoms were associated with reduced levels of concurrent physical 

and mental quality of life, and several self-reported symptoms were independently associated 

with a concurrent detectable viral load. 

This is the first longitudinal study with a long follow-up time since initiating cART in which 

self-reported symptoms were investigated in relation to both concurrent quality of life and 

virological outcome.  The high percentage of self-reported symptoms in our study is in line 

with former studies, in which up to eighty-five percent of patients on cART reported specific 

symptoms.[10,18,19] The finding that all self-reported symptoms were related to both 

physical and mental quality of life is important, because studies have shown that impaired 

quality of life is associated with worse survival, even after adjusting for clinical parameters.

[11-13] Also, former studies have shown that self-reported symptoms additionally influence 

the level of treatment adherence and survival.[6,7,9-11,18] 

In general, it is unclear whether symptoms result from the HIV infection itself or are induced 

by cART. After initiating effective cART, it is to be expected that HIV-related symptoms and 

symptoms associated with opportunistic infections decrease over time. Most self-reported 

symptoms in this study were associated with particular ARVs, and many of these were well 

known side effects of that particular ARV. Our finding of an increase in particular symptoms 

over time and concurrent relationship with particular ARV drugs are suggestive that these 

symptoms were side effects.  However, no causal inferences can be made because symptoms 

and use of ARV drugs were concurrently measured.  The finding that numb feeling in fingers 

or toes and pain in legs increased over time and had a relation with concurrent detectable 

viral load is worrisome and deserves attention. Possibly, these symptoms led to lower levels 

of adherence, which may have resulted in a subsequent increase in viral load. 

Our study has several limitations. Inherent to the long follow-up period, the cART regimens 

in our study do not completely reflect cART regimens that are currently used in Western 

European countries. However, this does not affect the conclusion that in general symptoms 

are related to quality of life and treatment failure, and many of the drugs used in our study are 

still being used nowadays, such as efavirenz, lamivudine and ritonavir. Moreover, in resource-

limited countries, the cART-combinations that were used during the time of our study are 

still widely used as first-line combinations.  Therefore, these results are also relevant for those 

countries. 

Also inherent with to long follow-up period is the relatively homogeneous composition of 

our study population, consisting mainly of Dutch Men having Sex with Men (MSM). The last 

limitation is that no causal inferences can be made about the relationship between self-

reported symptoms and concurrent quality of life and virological response. 

Strengths of our study include a long follow-up of 5 years, with a large sample that regularly 

completed a questionnaire on symptoms and quality of life. Another strength is the 

embedment of our study within the  ATHENA cohort, which assesses a large range of clinical 

and laboratory measures. Consequently, we were able to investigate the relation between 

self-reported symptoms and concurrent virological response.

In summary, our study is the first to show that HIV infected patients on cART report many 

symptoms over a long period of time. Several self-reported symptoms increase over time. 

Our study has implications for the management of HIV-infected patients who have initiated 

cART a number of years ago.  Adequate attention should be given to assessing symptoms from 

the patient’s perspective, [16,26] in particular those associated with virological failure. The 

level of symptoms as perceived by the patient may be high. 

Management of symptoms is relevant because a number of symptoms are related to poorer 

quality of life and virological failure. It is important to search for ways to relieve those 

symptoms, in order to improve quality of life and diminish the chance on treatment failure. 

Possible interventions might target the symptoms (e.g. medication, social interventions), or 

alternative treatment combinations can be prescribed.  Future studies should investigate how 

to intervene in order to reduce self-reported symptoms. 
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