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The appearance of effective antiretroviral therapy (ART) has transformed the evolutionary profile
of acquired human immunodeficiency virus (HIV) into a chronic disease, with increased life
expectancy but complications related to its use, such as muscle weakness. Objective: Describe
the occurrence of dynapenia and its relationship with quality of life in HIV infected individuals.
Methods: This is a cross-sectional observational study, in which handgrip strength was evaluated
with handgrip dynamometry. HIV-infected individuals aged ≥18 years and ability to have muscle
strength measured were included. The diagnosis of dynapenia was determined by the literature
for handgrip strength evaluation and body mass index (BMI). Short-Form Health Survey (SF-36)
was used to evaluate the quality of life, and other variables such as time to use ART and the
Charlson Comorbidity Index (CCI), as well as age, gender and weight were recorded. Results: The
presence of dynapenia was 11.6% in the sample studied. There was an association of dynapenia
with the variables age (p = 0.0001), presence of cormobities (p = 0.0001), lower handgrip strength
(p = 0.0001) and lower BMI (p = 0.033). The quality of life has been compromised in both the
physical and mental domains. Conclusion: There is dynapenia in part of the individuals with HIV
and its association with poorer quality of life was found, what suggests the necessity of screening
and treatment of this often underreported health problem in this population.
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INTRODUCTION
Since the initial description of Acquired
Immunodeficiency Syndrome (AIDS) in the late
1970s, the history of human immunodeficiency
virus (HIV) infection has been marked by several
important therapeutic advances.1 The morbidity
and mortality of HIV infection have declined
rapidly along with the implementation of these
therapeutic strategies.2 Nevertheless, the
prevalence of HIV and AIDS continued to grow.
Data from 2012 reveal that HIV was the fifth
leading cause of mortality among young and
middle-aged people in Brazil and worldwide.3
However, with the emergence of effective
antiretroviral therapy (ART), the evolving
profile of HIV infection has become a chronic
disease, characterized by an increase in the life
expectancy of patients under treatment, when
compared with those who do not have access
to ART, and by the appearance of complications
related to the use of these drugs.4 This drug
therapy, despite suppressing HIV replication, can
cause side effects that affect activities of daily
life and consequently the general quality of life
of patients with AIDS.5
According to scientific literature, HIVinfected people undergoes skeletal muscle
mass loss, which worsens with the progression
of the disease and contributes to the reduction
of strength and physical performance. This is
because muscle mass depletion is associated
with imbalances between excessive protein
degradation and induced lipodystrophy
concomitant with nutrient malabsorption.
This phenomena result in decreased strength.6
This reduced muscle strength is defined as
dynapenia, and it is commonly studied in the
elderly.7
It has been published that these muscular
alterations seem to be a major cause of
morbidity and mortality in these individuals8 and
that all types of muscle complications due to HIV
infection can still occur, particularly in untreated
patients.9 Therefore, the correct management
of ART is fundamental to the quality of life of
people living with HIV / AIDS. Correct adherence
to treatment is still a challenge, as the presence
of side effects jeopardize its benefits.10 Early
interventions such as adequate nutrition
and strength training can help reduce the
consequences of HIV.11

OBJECTIVE
Due to the lack of research on the presence
of dynapenia in this population, the purpose
of this study was to describe the occurrence
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of dynapenia and its relation with quality of
life in HIV infected individuals in two infectious
outpatient clinics.

METHODS
This is a cross-sectional observational study
on dynapenia and its impact on quality of life in
172 HIV-infected individuals, who are assisted at
the Magalhães Neto Infectology Clinic and at the
Specialized Diagnostic, Assistance and Research
Center (CEDAP) located in the city of Salvador
/ Bahia, Brazil. The data collection started in
December 2016 and lasted eight months.
The inclusion criteria of the study were
HIV-infected patients with stable hemodynamic
status, aged above 18 years, capable of
understanding and executing simple external
commands, with absence of dyspnea or any
cardiorespiratory alteration that might interrupt
the muscular strength tests. Exclusion criteria
were patients who were pregnant and / or had
ongoing infections.
The variables measured and collected
included muscle strength, gender, age, weight
and time of ART; this information was obtained
from electronic medical records. The healthrelated quality of life (HRQoL) and the Charlson
Comorbidity Index (CCI) of these individuals
were assessed.
For measuring muscle strength, a
dynamometry test was used to assess handgrip
strength (HGS), as it is an easy way to measure
muscle strength with reliable results in clinical
practice. The handgrip dynamometry was
obtained by measuring the maximum isometric
force. To do so, individuals were asked to sit in a
chair, with elbows flexed at 90 ° and to perform
a maximum strength on a digital hand grip
dynamometer (E Clearmodel eh10110 Santa
Catarina, Brazil), with their dominant hand.
Three measurements were conducted with an
interval of one minute between them, and the
highest measure was considered for the analysis.
The criteria to define dynapenia for men was
BMI ≤ 24 kg/m2 and HGS ≤ 29 kgf; BMI of 24.1
kg/m2 to 28 and HGS ≤ 30 kgf; BMI > 28 kg/m2
and HGS ≤ 32 kgf. For women the criteria was
BMI ≤ 23 kg/m2 and HGS ≤ 17kgf; BMI of 23.1
to 26kg/m2 and HGS ≤ 17.3kgf; BMI of 26.1 to
29 kg/m2 and HGS ≤ 18 kgf; BMI > 29 kg/m2 and
HGS ≤ 21 kgf.12
The quality of life was assessed with the
Short-Form Health Survey (SF-36) which is a
multidimensional questionnaire with 36 items
in eight domains of two main categories:
physical (physical function, pain, general health
and imitations due to physical health) and

181

mental (mental health, energy/fatigue, Social
functioning and emotional well-being). This
questionnaire presents a final score of zero to
100, with zero being the worst status of quality
of life and 100 the best.13,14
The Charlson Comorbidity Index (CCI) was
also used in the study to assess the presence
and the level of disease severity. The score for
this index ranges from 0 to 6 for each clinical
condition. In addition, for each decade of life
from the age of 50, a weight is added to the
index. Scores are classified into three groups:
mild (CCI 1-2 points); moderate (CCI of 3-4
points); and severe (CCI ≥ 5 points). The higher
the score obtained, the greater the severity and
risk of death of the individual.15
The methodology of this research was based
on the study by Lédo et al.16 and was approved by
the Ethics Review Board (ERB) of the Faculdade
de Medicina da Universidade Federal da Bahia
(UFBA) – Brazil (registration number: CAAE:
50509715.8.0000.5662). All participants signed
the Informed Consent Form.
Initially, a descriptive analysis was conducted
with the Statistical Package for Social Science
(SPSS), version 20.0 for Windows. The covariance
analysis (ANCONVA) with adjustments for age
and the Chi-Square test were used to compare
categorical variables between groups with and
without dynapenia, whenever the variables
were normally distributed. The non-parametric
Mann-Whitney test was used to compare the
ART time, the CCI, and the SF-36 scores in the
groups with and without dynapenia. Pearson’s
correlation analysis was used to evaluate the
linear association between HGS and age because
of its normal distribution, Spearman’s correlation
with HGS and time ART use. A p-value of less
than 0.05 was considered statistically significant.

RESULTS
The sample consisted of 172 HIV-infected
individuals, with mean age of 36 years, 72.6%
of whom were male. Dynapenia was observed
in 20 individuals (11.6%) presented dynapenia,
from which 14 (70.0%) were male. In the
comparison of numerical variables, there were
significant differences in age, CCI, handgrip
strength, weight and time of ART (Table 1).
When testing the association between age
and the presence of dynapenia, we observed
that above 45 years of age, there was statistically
significant higher percentage of individuals with
dynapenia (p=0.001). There was no statistical
difference in the frequency of dynapenia
between the variables gender, race and use of
ART (Table 2).
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In the analysis of quality of life, for the
domains of physical functioning, limitations
due to physical health, pain, energy/fatigue and
emotional well-being, patients with dynapenia

had lower means when compared to those
without dynapenia. For general health, social
aspects and mental health, there was no
statistical difference (Table 3).

Table 1. Mean comparison of continuous variables of patients with and without dynapenia
(n=172), assisted at the Magalhães Neto Infectology Clinic and CEDAP Salvador / Bahia,
Brazil, 2016-2017
With dynapenia

Without dynapenia

Mean (SD)

Mean (SD)

50.5±13.8

39.6±12.2

0.0001

1(0-2)*

0(0-1)*

0.0001
0.0001

Age (years)
Charlson Comorbidity Index

p-value

Handgrip strength (kgf)

20.6±7.2

36.1±9.9

Weight (kg)

59.1±18.0

68.6±14.8

0.009

Height (m)

1.66±0.09

1.70±0.09

0.097

BMI (kg/m2)

21.3±5.9

23.6±4.

0.033

Time of ART (years)**
6.0(1.5-11.25)*
2.0(1.0-10.0)*
0.138
*Median (Interquartile interval 25%-75%); **N=71 patients; CEDAP, Centro Especializado em Diagnóstico, Assistência e Pesquisa; SD, standard
deviation; BMI, body mass index, ART, antiretroviral therapy.

Table 2. Demography of HIV patients with and without dynapenia (n=172) assisted at the
Magalhães Neto Infectology Clinic and CEDAP Salvador / Bahia, Brazil, 2016-2017
With dynapenia

Without dynapenia

N(%)

N(%)

≤ 45 years

5 (4.8)

99 (95.2)

>45 years

15 (22.0)

53 (88.0)

Female

6 (12.8)

41 (87.2)

Male

14 (11.2)

111 (88.8)

Yes

9 (8.9)

92 (91.1)

No

11 (15.5)

60 (84.5)

p-value

Age

Sex

0.775

ART

0.185

Ethnic

0.097

White

7 (21.8)

25 (88.2)

Black

5 (12.8)

34 (87.2)

Brown

8 (7.9)

93 (92.1)

CEDAP, Centro Especializado em Diagnóstico, Assistência e Pesquisa; ART, antiretroviral therapy.

Table 3. Comparison of medians and interquartile intervals (25%-75%) of quality of life scores
of patients assisted at the Magalhães Neto Infectology Clinic and CEDAP Salvador / Bahia,
Brazil, 2016-2017
SF-36 domains

With dynapenia

Without dynapenia

47.5(20-78.75)

90(65-100)

0.0001

Limitations due to physical health

0(0-43.75)

100(6.25-100)

0.0001

Pain

56.5(20-72)

74(61-90)

0.0002

61(45-67)

67(47-82)

0.0490

Physical functioning

General health
Energy/fatigue

p-value

40(30-45)

45(35-63.7)

0.0420

68.75(50-96.9)

75(62.5-75)

0.3760

Emotional well-being

0(0-58.3)

100(0-100)

0.0030

Mental health

52(40-66)

48(36-67)

0.5100

Social functioning

CEDAP, Centro Especializado em Diagnóstico, Assistência e Pesquisa
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In the analysis of linear association between
the variables age and handgrip strength, an
inverse and weak correlation (r=-0.410, p=0.001)
was observed (Figure 1), as well as for handgrip
strength and time of ART (r=-0.404, p=0.001),
Figure 2.

DISCUSSION
This study identified dynapenia in some of
the patients with HIV attended at an outpatient
facility and a correlation of this comorbidity
with poorer quality of life. Dynapenia is a
word of Greek origin, which means “poverty of
strength” initially regarded as an age-related
loss of muscle strength.17 This information is
relevant, since this problem is a predictor of
functionality. The loss of muscle mass would
be the probable contributing factor for this
finding,18 agreeing with the publication by
Lédo et al.16
Oliveira et al.19 demonstrated in one study
that HIV infection is associated with decreased
muscle strength in men when compared to
groups of non-HIV infected controls. However,
this lower muscle strength observed in men
was not associated with a decrease in muscle
mass. The presence of comorbidities and
impairment of muscle activation may have
played a role in the differences found and
should be further investigated.20
HIV infection is considered a chronic
disease that is related to some degree of
disability and physical impairment in affected
patients.21,22 The physical consequences of HIV
involve metabolic, neurological and structural,
and inflammatory muscular abnormalities.19 In
addition, the use of ART has been associated
with mitochondrial dysfunction and motor
impairment.23 In the present study, of the 71
individuals (41.27%) who used ART, 15.5%
presented dynapenia, corroborating with
findings in the literature, what associates
clinical symptoms such as myalgia and muscle
weakness after the use ART.20
It was also observed that, as the duration
of antiretroviral therapy increases, muscle
strength decreases. The same finding was
observed when age was compared between
the groups of patients with and without
dynapenia. Moreover, in this study, higher
ages was associated with a higher frequencies
of dynapenia, although there was a weak
inverse correlation between these variables.
In our study, subjects with dynapenia had
a higher CCI, with a statistically significant
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difference (p=0.0001) when compared to
individuals without dynapenia. This finding
agrees with studies that has shown that
patients with HIV infection can often develop
multiple complications, and comorbidities.24,25
HIV-infected patients also have an
increased risk of poor physical function with
unintentional weight loss, self-reported
exhaustion, slow gait speed, low physical
activity, and muscle weakness.26 Reduced
muscle strength in patients infected with HIV
hinders performance in activities of daily life,
which can greatly influence the functioning
and social participation of the individual,
compromising their HRQoL and generating a
negative evolutionary cycle throughout their
life.
When comparing the quality of life
between both groups, we observed that
patients with dynapenia had a poorer quality
of life. The domains with the worst scores were
physical function, limitations due to physical
health, pain, energy/fatigue, and Emotional
well-being, however no analysis of correlation
between strength and these domains were
conducted. Although the literature suggests
that dynapenia may have a negative impact
on health and quality of life, little is known
about the repercussions of this condition in
patients with HIV. Mariano et al.27 identified a
negative correlation between the diagnosis of
handgrip strength decrease and quality of life
according to two classification criteria and the
SF-36 domains.
Also on quality of life of HIV-infected
individuals of our study, when comparing
the groups with and without dynapenia
with reference to mobility aspects, such as
functional capacity, physical limitation and
pain, all these conditions were more affected
in the dynapenia group, with a statistically
significant differences between both groups.
However, longitudinal studies should be
conducted to confirm this finding, since in
the literature it is non-existent, despite the
possible correlation.
Bohannon et al.28 reported associations of
low handgrip strength in HIV-infected patinets
with future mortality, disability, functional
decline and loss of independence, and a
variety of disorders, commonly associated
with decrease in muscle strength and also
poor quality of life . However, even in the
presence of these correlations, the present
study did not evaluate the relationship
between mortality and dynapenia, an

Figure 1. Correlation between handgrip strength (kgf) and age (years), n=172, Salvador 2016-2017.

Figure 2. Correlation between handgrip strength (kgf) and time of ART (years), n=71, Salvador 2016-2017.
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approach that should be evaluated in future
studies. A positive association between
quality of life of HIV-infected patients and
the practice of physical exercise is already
described in the literature, due to changes in
lifestyle. These changes allow improvements
in body composition, metabolic efficiency,
joint mobility, posture, cognitive functions,
perception of self-image and socialization,
what seem to improve general function and
satisfaction.29 Therefore, comprehending
these results for clinical practice is necessary,
since the understanding of motor deficiencies
associated with the infection can be addressed
by specific interventions such as strength
training and nutritional support.30
Garcia et al.31 when evaluated the effects
of combined training of HIV-infected patients,
with 60-minute sessions of resistive exercises
and aerobic training performed 3 times a
week for 20 weeks, verified that this program
managed to modify health-related variables.
This program has also restored antioxidant
mechanisms, proving to be beneficial for the
quality of life of these patients.
Nevertheless, causal inferences was
not possible to be addressed in our study
given the cross-sectional design. Also
the lack of a control group with healthy
individuals made a more accurate comparison
impossible. In addition, although expensive
and sophisticated laboratory equipment
could provide more accurate data for these
individuals’ overall muscle strength, such as
the isokinetic dynamometer, when dealing
with needy and outpatient populations, the
handgrip dynamometer may be a better
evaluation alternative. Thus, prospective
follow-up longitudinal studies are suggested
to better determine the impact of reduced
muscle strength on quality of life and
mortality, as well as on the associated factors
of HIV-infected patients.

CONCLUSION
Dynapenia was found in part of the patients
included in our study and an association of
this comorbidity with poorer quality of life was
found, especially in the physical functioning
domains, limitation due to physical health, pain,
energy/fatigue and limitations due to emotional

Lédo APO, Neves JS, Martinez BP, Brites C
Dynapenia and quality of life in HIV-infected individuals

aspects. This finding suggests patients with HIV/
AIDS need proper screening and treatment of
this commonly under-reported public health
problem. Also, performing proper muscle
strengthening exercises can help improve
muscle strength in these individuals.
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