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In the Caribbean region, which is characterized
by the highest prevalence of HIV outside of
sub-Saharan Africa, AIDS is one of the main
causes of adult death.1 Cuba has an estimated
adult prevalence of HIV of 0.1%—the lowest in
the Caribbean and the rest of the Americas—
despite a rising HIV incidence.1 Transmission
occurs fundamentally among men who have
sexual intercourse with other men.2 Cuba is
a country with a high development index and
a low proportion of people below certain
deprivation threshold levels in each of the
dimensions of the high development index, as
measured by the human poverty index.3

Between 1986 and 1994, life in AIDS
sanatoria was mandatory for all Cubans di-
agnosed with HIV—a contentious policy that
generated multiple debates.4---7 Sanatoria were
originated to provide medical and psycholog-
ical care and to train people to live with HIV
and to cope with the impact of the diagno-
sis.8,9 Whereas some authors argue that the
quarantine contributed to the slow growth of
the epidemic in Cuba,2,10 other studies have
associated its low-level transmission with high
condom use and an intensive policy of HIV
testing, counseling, contact tracing, and active
follow-up of all people diagnosed with HIV.2

Because of the human and social cost of
quarantine, an outpatient care system was
initiated in 199411 with the aim of reintro-
ducing people with HIV back into society. By
the end of 2008, 74% of those diagnosed with
HIV in Cuba received ambulatory care and
26% either lived in sanatoria—now called
Centers for Comprehensive Care for People
with HIV/AIDS—or were staying there tem-
porarily while they received training on how
to live with HIV.12 This training, which is
also provided to those in ambulatory care,
consists mostly on how to eat a healthy diet,
maintain good personal hygiene, keep medical

appointments, complete examinations, adhere
to treatment, avoid substance use, and prevent
HIV transmission and reinfection. To ensure
appropriate nutrition, people with HIV are
entitled to additional food rations.11

Until 1996, some patients received antire-
troviral (ARV) monotherapy or dual therapy
and, between 1996 and 2001, a small number
of patients received triple antiretroviral therapy
(ART), mostly through donations. Since 2001,
after the Cuban government started to produce
generic ARVs,11 ART became the standard
regimen, free of cost to the patient.2,11 Nation-
ally produced ARVs included zidovudine
(AZT), lamivudine (3TC), stavudine (d4T),
indinavir (IDV), didanosine (DDI), and nevir-
apine (NVP). A greater number of therapeutic
combinations was introduced in 2003, when
a grant from the Global Fund to Fight AIDS,
Tuberculosis, and Malaria (GFATM) allowed
the purchase of additional ARVs. In 2003,

Cuba achieved universal access to ART11 for all
those who met clinical eligibility criteria; that
is, HIV infection with a CD4 count less than
350 cells per cubic millimeter with or without
opportunistic infections; an AIDS-defining ill-
ness such as lymphoma, tuberculosis, or
Kaposi’s sarcoma independent of viral load;
or a viral load of at least 55 000 copies per
milliliter. As of May 2009, 73.4% of patients
receiving ART were treated with generic
medications manufactured in Cuba, 0.8% with
ARVs purchased through the GFATM, and
25.8% with a mix of Cuban generics and ARVs
purchased through the GFATM.12

In Cuba, the use of ART has proven to be
effective, improving immunologic parameters,
increasing survival, and diminishing the occur-
rence of opportunistic infections and AIDS-
related mortality11,13—even though development
of drug resistance and treatment failure, associ-
ated with nonadherence to ART, have been
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documented.14,15 Now that HIV infection is
a chronic illness, quality of life (QOL) assessment
can serve as a health outcome and may also
allow clinicians and other health workers to
identify any reductions in QOL potentially re-
lated to short- and long-term side effects of ART.
Because nonadherence can be potentially re-
lated to reductions in QOL linked with side
effects,16 its resulting increased viral load may
also have a public health impact in terms of
increasing the likelihood of transmission of
HIV.17 Although the impact of ART onQOLwas
explored in a qualitative study among pregnant
women in Cuba,18 this article presents the first
quantitative study of the effect of the provision
of ART on QOL of a nationally representative
sample of people living with HIV/AIDS in Cuba.

METHODS

We conducted a cross-sectional study of the
Cuban population with HIV/AIDS receiving

ART that included, for the first time in Cuba, the
administration of the Spanish-language version
of the Medical Outcomes Study (MOS)---HIV
Health Survey Questionnaire19—adapted from
the version used in Mexico,20 to which we
replaced 1 word with another of equivalent
meaning. This questionnaire, aimed at people
living with HIV, defines 11 health domains:
general health perceptions, physical function,
role function, social function, cognitive function,
pain, mental health, energy/fatigue, health dis-
tress, QOL, and health transition. Table 1 de-
scribes each of these domains. It has been
administered to more than 20 000 people with
HIV to measure QOL, as reported in descriptive
studies and clinical essays all over the world,
demonstrating its reliability and validity.20,23---28

Study Population

On the basis of inclusion criteria—aged 18
years and older, diagnosed with HIV/AIDS, and
receiving ART—our study population size in

August 2004 was 1592 people (300 women
and 1292 men).12 Using EpiInfo version 6.04a
(Centers for Disease Control and Prevention,
Atlanta, GA), we estimated a sample size of 309
to achieve a 95% confidence interval (CI) with
5% a level. We increased this value by 30%
to account for those who would not consent to
participate or who could not be reached. We
randomly selected 400 people with SIDATRAT
version 2.1 (Pedro Kourí Institute of Tropical
Medicine [IPK], Havana, Cuba), a confidential
electronic database that includes demographic
and clinical information of all people diagnosed
with HIV in Cuba since its first case in1986 and
until their death or loss to follow-up.29 We
performed a simple random sample from this
database and data extracted included sex, year
of diagnosis, age at the time of diagnosis, and
region where the person was diagnosed. Prov-
inces were grouped in 4 regions: Havana City,
Western Cuba, Central Cuba, and Eastern Cuba.
This was based on the geographical variation of

TABLE 1—Domains Included in the Medical Outcomes Study–HIV Health Survey Questionnaire

Domain Definition Number of Items

General health perceptions Individual items in the scale ask patients to report on their general health, resistance to illnesses, and health outlook. 5

Physical functioning This dimension consists of items that assess a range of severe and minor physical limitations. These items represent

different levels and kinds of limitations including lifting heavy objects or participating in strenuous sports; walking uphill

or climbing a few flights of stairs; bending, lifting, or stooping; and walking a short distance. Limitations in self-care

activities are measured with a single item assessing the ability to eat, dress, bathe, or use the toilet by oneself.

6

Role functioning Items are used to assess the impact of patients’ health on their ability to perform on the job, around the house, or in school.

Patients are asked if their health keeps them from working at a job, doing work around the house, or going to school.

The scale also asks if patients are unable to do certain kinds of work, housework, or schoolwork because of their health.

2

Pain The survey assesses both the intensity of bodily pain and the degree of interference with normal activities because of pain. 2

Social functioning This subscale asks patients to assess the extent to which their health in the past 4 weeks has limited their social activities. 1

Mental health One or more items from each of the 4 major mental health dimensions (anxiety, depression, loss of behavioral/emotional

control, and psychological well-being) are included in the scale.

5

Energy/fatigue This scale measures differences in vitality. 4

Health distress This dimension assesses the degree to which patients are discouraged and afraid because of their health problems. The scale

also asks patients about the amount of time in the past 4 weeks that they have felt despair and weighed down by

health problems.

4

Cognitive functioning This dimension measures the degree of difficulty patients have experienced in the past 4 weeks with respect to their

cognitive abilities. Patients are asked to assess how much of the time they have had difficulty reasoning or solving

problems, been forgetful, and have had difficulty in remaining attentive and concentrating on activities.

4

Quality of life In this dimension, patients are asked to assess the quality of their life during the past 4 weeks. The response categories

range from very well, could hardly be better, to very bad, could hardly be worse.

1

Health transition This question asks patients about the amount of change in their physical and emotional health over a 4-week period and has

been found to provide useful information about actual changes in health status during the period before the

administration of the survey.

1

Note. From Wu21 and Wu et al.22
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first-line ART regimens and on the potential
difference in quality of care provided in different
parts of the country. Year of diagnosis was
grouped into 3 periods based on the availability
of ART: (1) before July 1996, when no effective
therapy was available for HIV; (2) between
July 1996 and May 2001, when ART was
known but with limited access in Cuba; and (3)
from June 2001, when ART became available
in Cuba, until August 2004, when we selected
the sample. Age at time of diagnosis was cate-
gorized as follows: younger than 18 years, 18 to
29 years, 30 to 39 years, and 40 years or older.
This was based on the local implications of an
HIV diagnosis as it relates to QOL for different
age groups.

The study period was from July 2005 to
September 2007. People who met the inclu-
sion criteria were invited to participate during
their follow-up visits at the Hospital of the IPK—
the national reference center for AIDS treat-
ment in Cuba. The study was approved by the
Ethics Committees of the IPK and Harvard
Medical School. All study participants provided
written informed consent, granted access to
their clinical history, and were interviewed in
an open-ended life history format (under anal-
ysis) in addition to the oral administration of
the MOS-HIV questionnaire. Participants also
provided demographic data (self-identified skin
color, educational level, marital status, self-
identified sexual practice) and from their clin-
ical history were obtained: AIDS classification,
number of years under treatment, used ART
combinations, treatment changes, use of indi-
navir, CD4 count, and viral load.

Interviewers read each question and the
choice of answers to each study participant and
recorded by hand all the answers; all questions
were answered. The completion of the ques-
tionnaire took 10 to 15 minutes per person.
Items and scales were scored following the
MOS-HIV Health Survey Scoring Guidelines.21

Final scores ranged from 0 to 100, with
a higher value indicating better health or less
pain. The questionnaire demonstrated good
internal consistency (Cronbach’s a= 0.89) in
this context. For the MOS-HIV subscales,
Cronbach’s a ranged from 0.64 to 0.88. All of
the subscales with greater than 1 item demon-
strated Cronbach’s a estimates above 0.70,
except for the “role functioning” subscale
(0.64); however, this subscale only has 2 items.

For convergent validity, correlations between
specific items and the respective subscales
ranged from 0.36 to 0.95, with only 1 item
below 0.65 for all of the subscales. In terms of
discriminant validity, correlations between
subscales and items not within the respective
subscale ranged from 0.06 to 0.63 with only
3 items for all of the subscales with correlations
0.60 or greater.

Analyses

We analyzed scores by the 4 categorical
variables and additional demographic and
ART data with comparisons of means. We
performed univariate analyses for the MOS-
HIV subscales and overall scale with t-tests. We
estimated the association between role function
and year of diagnosis, between pain and sex,
and between transition of health and region of
diagnosis by using logistic regression models
predicting the lowest tertile for each scale as the
outcome. To adjust for possible confounders,
we included demographic variables, ART reg-
imen, and clinical status in the multivariate
models. Because of the significant number of
outcome variables (10 MOS-HIV subscales and
1 overall scale), we report only outcomes that
demonstrated associations to allow for parsi-
mony in the presentation of results. We used
the change-in-estimate modeling strategy de-
scribed by Greenland30 to determine inclusion
of variables in multivariate models. First we
estimated the univariate association (odds ratio
[OR]) between the outcome (e.g., role func-
tioning) and the primary predictor (date of
diagnosis). We included potentially confound-
ing variables, such as sex, region, and skin color
among others as an additional (third) variable
in the model (Table 2). If the OR estimate of
the association between the outcome and
primary predictor changed by 10% or more,
then this confounding variable was included in
the final model. This process was iterative for
all potentially confounding variables and
served as the basis for later models. We
calculated ORs and their respective 95% CIs
based on these logistic regression models.

Statistical analysis was guided by the fol-
lowing hypotheses:

1. people with HIV diagnosis after ART had
been made available in Cuba in 2001would
show a higher QOL,

TABLE 2—Descriptive Characteristics

of Study Participants (n = 354),

Medical Outcomes Study–HIV

Health Survey Questionnaire:

Cuba, 2005–2007

Characteristics No. (%)

Sex

Female 73 (20.6)

Male 281 (79.4)

Region

Havana City 208 (58.8)

Western Cuba 37 (10.5)

Central Cuba 65 (18.4)

Eastern Cuba 44 (12.4)

Skin color

White 297 (83.9)

Mixed 19 (5.4)

Black 38 (10.7)

Marital status

Married 17 (4.8)

Single 337 (95.2)

Sexual practice

Homosexual or bisexual 247 (69.8)

Heterosexual 107 (30.2)

Educational level

Unknown 14 (4)

Illiterate 1 (0.3)

Primary education 26 (7.3)

High-school diploma 126 (35.6)

Technical degree 31 (8.8)

College incomplete 121 (34.2)

College degree 35 (9.9)

Date of HIV diagnosis

Before July 1, 1996 80 (22.6)

Between July 1, 1996,

and May 31, 2001

181 (51.1)

From June 1, 2001 onward 93 (26.3)

Age at HIV diagnosis, y

< 18 13 (3.7)

18–29 180 (50.8)

30–39 112 (31.6)

‡ 40 49 (13.8)

Determination of AIDS diagnosis

CD4 < 200 cells/mm3 297 (83.9)

Opportunistic infection 57 (16.1)

Years living with AIDS

£ 1 y 187 (52.8)

> 1 y and £ 5 y 99 (28)

> 5 y 68 (19.2)

Continued
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2. younger age at diagnosis would demonstrate
a higher QOL,

3. the Havana City region would have higher
QOL compared with other regions of Cuba,

4. men would demonstrate higher QOL com-
pared with women, and

5. indinavir as part of the ART regimen would
be associated with higher QOL, despite the
occurrence of side effects, possibly because
of drug efficacy.

RESULTS

Of the 400 people selected, 357 (89.3%)
were reached and invited to participate in the
study. A total of 354 (73 women and 281men)
agreed to participate (22.2% of the study
population), 3 refused (1 woman and 2 men),
and 43 (10.8%) could not be reached because
they had missed or rescheduled their clinical
appointment at the IPK. Eighty (22.6%) par-
ticipants were diagnosed before July 1996,
181 (51.1%) between July 1996 and May
2001, and 93 (26.3%) from June 2001. Table
2 shows descriptive characteristics of study
participants disaggregated by demographics,
those related to HIV diagnosis and those re-
lated to ARV treatment. Table 3 shows the
mean and standard deviation for each variable
disaggregated by the 4 categorical values de-
fined earlier. Although we did not include the
role of late diagnosis as a category for sample
selection, we observed a different distribution
in the percentage of people presenting with
AIDS at the time of their first HIV test when we
compared diagnostic groups: there were 0.0%
of people among those diagnosed before July
1996, 6.1% among those diagnosed between
July 1996 and May 2001, and 19.4% among
those diagnosed on or after June 2001.

Functional Activity Scales

All scales reflecting functional activities
showed a mean greater than 80: 87.5 for
physical, 83.3 for role, 88.9 for social, and 80.3
for cognitive. The lowest value among the 11
MOS-HIV scales was the perception of QOL,
with a mean of 65.6. Among people with a CD4
count less than 200 cells per cubic millimeter
at the time of survey, social function scored
lower compared with those with a CD4 count
greater than or equal to 200 cells per cubic
millimeter (85.2 vs 91.1; P= .026); there were
no statistically significant differences between
those with a CD4 count less than 200 cells per
cubic millimeter and those with greater than or
equal to 200 cells per cubic millimeter for
physical, role, and cognitive functioning. People
whose CD4 counts had remained less than 200

cells per cubic millimeter after at least 1 year
of treatment reported a lower perception of
their general health (50.1 vs 55.9; P = .033)
and lower social functioning (85.2 vs 91.2;
P = .025).

Table 3 demonstrates that there were not
many significant differences across subscales
when we examined variation by sex, region, date
of diagnosis, and age at diagnosis, with a few
exceptions. Women reported a lower score on
the pain subscale, reflecting higher levels of pain
compared with men (73.2 vs 81.9; P= .01);
when we analyzed sex by time of diagnosis,
however, the differences were only significant
when we compared men and women diagnosed
before July 1996 (73.12 vs 88.21; P= .002).
Health transition (the change in physical and
emotional health over the previous 4 weeks)
scored a mean of 70.1, with a better score
among participants diagnosed in the Western
region than among those diagnosed in Havana
(79.7 vs 67.7; P= .012) and in the Eastern
region (79.7 vs 67.6; P= .035). In addition,
those who were diagnosed between 1986 and
1996 demonstrated better role functioning
compared with those diagnosed between 2001
and 2004 (90.6 vs 78.5; P= .01).

Although age at diagnosis did not demon-
strate an association with QOL based on the
4 age categories shown in Table 3 (< 18, 18---
29, 30---39, ‡ 40), scores were higher among
people diagnosed before age 30 years than
among those diagnosed at age 30 years or older
(56.5 vs 50.5; P= .025). In addition, people
whose treatment included the protease inhibitor
indinavir showed a greater perception of general
health (58.9 vs 52.4; P= .045) and a greater
health transition or health improvement (78.6
vs 67.8; P= .002) than those who received
regimens not containing indinavir—despite the
association of indinavir with adverse side effects.
People who changed treatment combination
but stayed with indinavir showed a better
health transition than those who did not use it
(81.9 vs 67.0; P = .007).

Pain

Pain interfered more in women’s lives than
in men’s (81.9 vs 73.2; P= .01). Men diag-
nosed after 2001 reported more pain (77.3 vs
83.6; P= .048) and lower cognitive function-
ing (76.8 vs 82.8; P= .034) than men di-
agnosed before 2001, but we observed no

TABLE 2—Continued

Years from HIV diagnosis to treatment

£ 1 y 79 (22.3)

> 1 y and £ 5 y 158 (44.6)

> 5 y 117 (33.1)

Most frequent starting combination

therapies

021—IDV–DDI–d4T 21 (5.9)

022—IDV–DDI–AZT 13 (3.7)

038—IDV–3TC–d4T 87 (24.6)

039—IDV–3TC–AZT 50 (14.1)

056—NVP–3TC–d4T 56 (15.8)

060—3TC–AZT 35 (9.9)

095—NVP–3TC–AZT 29 (8.2)

Most frequent current combination

therapies

021—IDV–DDI–d4T 9 (2.5)

022—IDV–DDI–AZT 3 (0.8)

038—IDV—3TC–d4T 40 (11.3)

039—IDV–3TC–AZT 17 (4.8)

048—EFV–3TC–AZT 11 (3.1)

055—NEL–3TC–d4T 11 (3.1)

056—NVP–3TC–d4T 69 (19.5)

095—NVP–3TC–AZT 67 (18.9)

113—EFV–3TC–d4T 12 (3.4)

304—KAL–3TC–AZT 7 (2)

Presence of IDV in current combination

therapy

No IDV 279 (78.8)

With IDV 75 (21.2)

Change to IDV in their combination

therapy

Never IDV 143 (40.4)

No IDV before—IDV later 28 (7.9)

IDV before—no IDV later 136 (38.4)

Always IDV 47 (13.3)

Level of CD4 cell count after first year

of treatment

< 200 cells/mm3 130 (36.7)

‡ 200 cells/mm3 224 (63.3)

Note. 3TC = lamivudine; AZT = zidovudine; d4T = sta-
vudine; DDI = didanosine; EFV = efavirenz ; IDV =
indinavir; KAL = lopinavir/ritonavir; NEL = nelfinavir;
NVP = nevirapine.
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significant differences in women by diagnostic
group. However, Figure 1 (panel 1) shows
a logistic regression model in which the prob-
ability of experiencing pain among women and
men increased when HIV diagnosis occurred
on or after June 2001 (OR = 1.70; 95% CI =
1.01, 2.88); in both diagnostic groups, women
had a higher probability of experiencing pain
(OR = 3.36; 95% CI = 1.26, 8.92).

Role Function Activity Scales

People diagnosed from June 2001 onward
reported more difficulty in role function (per-
forming work, study, or housework activities)
compared with people diagnosed before July
1996 (78.4 vs 90.6; P= .010), as much in
women as in men. There were no statistically
significant differences when we compared
these 2 groups against those diagnosed be-
tween July 1996 and May 2001. Figure 1
(panel 2) shows a logistic regression model in
which the probability of experiencing difficul-
ties in role function increased when, compared
with people diagnosed before July 1996, HIV
diagnosis occurred between July 1996 and
May 2001(OR = 2.88; 95% CI = 1.28, 6.49)
and from June 2001 onward (OR = 4.42; 95%
CI = 1.83, 10.73). Results of the final multi-
variate logistic regression analyses that dem-
onstrated significant findings after we con-
trolled for confounding variables are shown in
Table 4. Multivariate analyses for QOL scales
other than role function, pain, and health
transition demonstrated null findings and were
not included in Table 4. In addition, indinavir
use was also not significantly associated with
any of the QOL scales after we controlled for
confounding variables. All of the other primary
predictors hypothesized in the research ques-
tions to be associated with the QOL scales
(sex, region, date of diagnosis, and age of
diagnosis) demonstrated statistically significant
findings and are included in Table 4.

DISCUSSION

This study shows that Cubans receiving ART
are maintaining a high QOL. On average, the
scores were as high as or higher than all of the
countries for which data are available on all
11 dimensions and overall scale measured by
the MOS-HIV: Mexico,20 Spain,26 Italy,23 the
United States,27 Thailand,24 and Singapore.25
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Although it is beyond the scope of this article to
compare the responses to the HIV epidemic
in all of these countries, the relatively high QOL
in Cuba could be explained by the combined
impact of the training sessions on how to live
with HIV, other measures of social support
provided to people with HIV, easy access to
treatment and close clinical monitoring of HIV
disease, and an overall support of basic socio-
economic needs provided by the Cuban gov-
ernment to its population18—all of which occurs

in a context of a high development index and
low poverty levels.3

However, we observed several significant
differences in the study. Although we had
hypothesized that people diagnosed with HIV
before ART became available in Cuba would
experience a worse QOL than those diagnosed
later, the former reported less pain and more
cognitive functioning than the latter. One might
expect that they would be in better physical
health than those diagnosed before 2001

because their HIV disease would not have
progressed as much. One possible explanation
for this finding would be that people who were
diagnosed after May 2001 and who were
already receiving ART by August 2004 may
have been diagnosed at a later stage in their
HIV disease than those diagnosed earlier. This
may be related to social or economic factors
that can delay access to care as well as
a broader group of patients accessing care
because of the significant increase in efficacy
of ART compared with previous regimens to
treat HIV. Therefore, if those diagnosed after
2001 were more ill on average compared with
those diagnosed earlier, then this may explain
in part the lower QOL scores. An alternative
explanation is that those who were diagnosed
earlier and were more ill may have died in the
earlier age cohort. In addition, it is plausible
that people who were diagnosed after May
2001 also have difficulty with adhering to
medication, following a healthy diet, keeping
a job, and other factors that may affect their
QOL. As both women and men diagnosed after
2001 reported more difficulty working, it also
seems plausible that, as ART alleviates some
of the physical symptoms of AIDS, the side
effects of treatment and daily pill taking are
a greater burden for those who have had access
to ART since they became clinically eligible—
whereas those who were diagnosed before
2001 may have taken treatment less for
granted and may better tolerate both side
effects and the decrease in number of pills that
has taken place with new ARVs.

Women reported experiencing more pain
than did men. Actually, several studies have
shown differences between women and men
in the way they experience and cope with pain
and in their health-seeking behavior.31---36

Although, except for pain, the differences in
our study were slight and not statistically
significant, women scored lower than men on
9 of the 11 variables measured by the MOS-
HIV and slightly higher on overall perceptions
of health and perceptions of role function.
The lower scores could be reflective of the
greater social vulnerability of women with
HIV compared with men with HIV, differ-
ences in reporting, or different clinical re-
sponse to ART between women and men. The
higher score in perceptions of role function
in women may reflect the fact that women

FIGURE 1—Predicted probability of experiencing pain by sex and time of HIV diagnosis and

association of experiencing difficulty in role function and time of HIV diagnosis.
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often cannot compromise their family care-
giving responsibilities.37

The incidence of HIV infection is rising in
Cuba in both men and women.2 This study
indicates that women are not enjoying the
same health-related QOL as are men. Further-
more, men and women diagnosed more
recently have lower perceptions of QOL than
those diagnosed earlier, despite presumably

being younger and at a less advanced stage of
HIV disease. Women and men who have
been diagnosed after 2001 are likely to be
more representative of those who will initiate
ART in the future, and future research
should focus on trying to understand and
change this discrepancy. Achieving higher
QOL for people living with HIV is an im-
portant goal in and of itself that also has

implications for the efficacy of secondary
prevention of HIV.

Study participants receiving indinavir dem-
onstrated higher QOL in the present study.
Other findings have shown similar results—
those who reduced the dosage of indinavir
demonstrated a decrease in QOL compared
with those who did not change their dose.38 A
number of studies have also found significant
differences regarding QOL and the use of
protease inhibitors39---41 more generally, sup-
porting both a positive and negative relation-
ship with QOL.

We observed that study participants who
had lived with HIV for a longer period of time
also experienced a greater vitality and QOL.
This may be indicative of the fact that these
patients have learned how to better cope with
HIV and have developed strategies to better
deal with problems associated with their dis-
ease. QOL has been associated with a patient’s
clinical status, specifically with CD4 count and
viral load, and is considered a practical tool
for monitoring patients’ health status.42 Con-
sistent with our findings, one study found
significant differences with regard to physical
functioning, roles, energy level, and perception
of health status among patients having a CD4
count of less than 200 cells per cubic milli-
meter compared with those who have higher
CD4 cell counts, and efforts to improve pa-
tients’ CD4 count have been associated with
the improvement of QOL.43 People who have
AIDS have been reported to have lower scores
in all areas compared with those who have
not yet advanced to AIDS,39 which reaffirms
the need for rigorous efforts to prevent
progression of HIV to AIDS.

Study Strengths and Limitations

There are a number of limitations of the
present study. The cross-sectional design limits
our ability to clearly determine the direction of
the associations analyzed in this study. Although
a longitudinal design may allow us to make
inferences on the temporal relationships that
were examined, resources were not available to
follow up this cohort of individuals over time. In
addition, 5 of the 10 QOL subscales demon-
strated ceiling effects (physical, role functioning,
social functioning, cognitive functioning, and
pain), reducing the capacity to compare these
results with findings from other studies.

TABLE 4—Multivariate Logistic Regression Analyses: Medical Outcomes Study–HIV Health

Survey, Cuba, 2005–2007

Variable

Role Function,

OR (95% CI)

Pain,

OR (95% CI)

Health Transition,

OR (95% CI)

Sex

Female . . . 3.36* (1.26, 8.92) . . .

Male (Ref) . . . 1.00 . . .

Region

Havana City (Ref) . . . 1.00 1.00

Western Cuba . . . 1.59 (0.74, 3.46) 0.67 (0.39, 1.49)

Central Cuba . . . 1.25 (0.45, 3.45) 0.39* (0.16, 0.97)

Eastern Cuba . . . 1.24 (0.51, 3.01) 0.59 (0.27, 1.30)

Date of HIV diagnosis

Before July 1, 1996 (Ref) 1.00 . . . . . .

Between July 1, 1996, and May 31, 2001 2.88* (1.28, 6.49) . . . . . .

From June 1, 2001 onward 4.42* (1.83, 10.73) . . . . . .

Date of HIV diagnosis before or after 2001

Before 2001 (Ref) . . . 1.00 . . .

On or after 2001 . . . 1.70* (1.01, 2.88) . . .

Age at HIV diagnosis, y

< 18 (Ref) 1.00 1.00 . . .

18–29 1.26 (0.26, 5.99) 0.31 (0.07, 1.36) . . .

30–39 1.21 (0.57, 2.60) 0.73 (0.37, 1.44) . . .

‡ 40 0.94 (0.42, 2.12) 0.90 (0.44, 1.85) . . .

Skin color

White (Ref) 1.00 . . . . . .

Mixed 0.54 (0.25, 1.17) . . . . . .

Black 0.54 (0.12, 2.32) . . . . . .

Cause of AIDS classification

CD4 < 200 cells/mm3 (Ref) 1.00 . . . . . .

Opportunistic infection 0.51 (0.26, 1.02) . . . . . .

Sexual practice

Homosexual or bisexual (Ref) . . . 1.00 . . .

Heterosexual . . . 1.34 (0.54, 3.34) . . .

Years from HIV diagnosis to treatment

£ 1 y (Ref) . . . . . . 1.00

> 1 y and £ 5 y . . . . . . 0.86 (0.47, 1.55)

> 5 y . . . . . . 1.48 (0.90, 2.44)

Note. CI = confidence interval; OR = odds ratio.
*P £ .05.
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Our study is limited in that it is cross-
sectional. It is highly likely that the provision of
ART has improved the QOL of Cuban people
with HIV/AIDS; however, we do not have
MOS-HIV scores from patients before they
initiated ART. In addition, we did not account
for coinfections, such as hepatitis B or C, which
may also affect both the efficacy of therapy
and the QOL of patients.

A strength of the study is its sample size, as
it includes 22.2% of the total population of
people in Cuba receiving ART. By selecting the
sample for statistical representation along sex,
year of diagnosis, age at diagnosis, and region,
we have increased the likelihood that our
sample is representative of the Cuban popula-
tion receiving ART. To our knowledge, it is the
first quantitative study on quality of life of
people with HIV conducted with a representa-
tive sample of the national population of a low-
or middle-income country.

Conclusions

This study supports the idea that QOL as-
sessment can serve as a health outcome andmay
allow identification of quality of life reductions
potentially related to ART side effects. j
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