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Abstract: Survival and longevity rates in people living with HIV (HIV+) have increased with the availability and 

use of antiretroviral therapy (ART). However, despite the above HIV+ adults treated with ART have a higher risk of 

developing dyslipidemia and high waist circumference. In addition, they have lower cardiorespiratory fitness, loss 

of muscle mass, reduced balance, and reduced functional capacity, which affects their quality of life. To explore 

the impact of balance perception, treadmill time, grip strength, body mass index (BMI), and waist-to-height ratio 

(WHtR) on quality of life in Latino Hispanic people living with HIV. This study recruited twenty-five participants 

from a community-based center, La Perla de Gran Precio, in San Juan, Puerto Rico, with the medical diagnosis of 

HIV. Descriptive measures were obtained for all variables of interest, and correlation and regression analyses were 

used to assess the associations between functional capacity, quality of life, and anthropometric measures. Result: 

Men had greater left- and right-hand grip strength than women (86.9±18.8, 56.9±26.8 kg; p=0.003 and 

87.6±15.1 vs. 61.4±26.6 kg; p =0.004). Two anthropometric variables showed a trend toward a moderate positive 

correlation with quality of life:  WHtR (r= -0.38, p =0.12) and BMI (r= -0.38, p = p-0.14). Although gender 

differences in upper body strength are expected, handgrip strength is within the gender-specific average range of 

the general population. The integration of anthropometric characteristics and upper body strength when 

prescribing exercise must be considered since these factors influence functional capacity and quality of life among 

HIV+ adults. 
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1. Introduction 

Infection with the human immunodeficiency 

virus (HIV) is a growing worldwide epidemic, with an 

infection prevalence near 37.9 million by 2018, of 

which approximately 1.7 million were newly infected 

[1]. In 2017, the Spanish-speaking community reached 

26% (9,889) of 38,739 recent cases diagnosed in the 

United States and its territories [2]. By 2017, Puerto 

Rico had the fifth-highest prevalence rate of HIV 

infections in the United States and its territories, with 

16,809 per 100,000 people [3]. 

Survival rates and longevity among HIV+ 

adults have expanded because of the availability and 

use of antiretroviral therapy (ART). However, HIV+ 

adults treated with ART are at significant 

cardiometabolic risk [4]. Based on the above, those 

living with HIV can experience various consequences, 

such as elevated waist circumference, dyslipidemia 

(elevated triglycerides, and low high-density lipoprotein 

(HDL) [5]. In addition, health-related quality of life [6] 

can be affected due to lower cardiorespiratory fitness 

[5], weight loss [7], balance instability [8], risk of falls 

during daily tasks [9], and a reduction in functional 

capacity. Functional capacity defines the competence 

of a person to perform physical activities 

independently, and a reduction in functional capacity 

has been associated with decreased quality of life, 

morbidity, and premature mortality among HIV+ 

adults [10]. 

Assessment of functional capacity in HIV+ 

adults is critical for the proper development and 

implementation of exercise prescriptions that could 

benefit overall health in this population. Sub-maximal 

tests of cardiorespiratory fitness and balance tests 

have been used and are generally accepted as 

functional capacity measures [11]. However, with 

limited consensus on the most appropriate steps to 

determine functional capacity, published studies have 

suggested a direct association between functional 

capacity and improved quality of life [12]. Based on 

the above, in those living with HIV in Puerto Rico, the 

current study intends to identify associations between 

functional capacity, anthropometric characteristics, and 

quality of life. 

 

2. Methods 

2.1. Study design 

This descriptive cross-sectional study was 

conducted at the" LPGP community-based health and 

alternative medicine center in San Juan, Puerto Rico. 

LPGP provides various services for HIV+ adults and is 

funded by the United States Department of Health and 

Human Services (USDHHS) through the Ryan White 

program. This center provides a structured exercise 

program and physical therapy services for low-income 

HIV+ adults as part of the alternative medicine 

services. After referral by an immunologist, participants 

were evaluated by a licensed physical therapy 

professional and referred to a physical fitness 

instructor who conducts fitness assessments and 

prepares a prescription and exercise plan in 

consultation with the physical therapist. 

 

2.2. Participants 

A group of 25 HIV+ adults (15 men and 10 

women) participants at LPGP who qualified for the 

study and had completed quality of life, 

anthropometric, and fitness evaluations as indicators of 

functional capacity at LPGP volunteered for this study. 

After detailed information on the risks and benefits of 

participation was provided, and all questions were 

answered, each participant signed an informed consent 

previously approved by the LPGP organization and the 

Texas Woman's University (Dallas, TX) Institutional 

Review Board (IRB). Then, secondary data analysis 

was conducted using the information from each 

participant's clinical records at the LPGP. 

 

2.3. Eligibility criteria 

This study excluded participants in the LPGP 

with AIDS diagnosis, trauma, or injuries that potentially 

hindered or altered their physical fitness tests. 

 

2.4. Intervention 

Functional capacity. A submaximal progressive load 

treadmill test using the Ross protocol was used to 

evaluate the functional capacity. This protocol allows 

the estimation of cardiorespiratory fitness based on the 

total time of assessment completion. The Ross protocol 
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showed excellent concordance and reliability 

(R2=0.85) compared to the Åstrand protocol [11]; 

therefore, it is considered an efficient and effective 

cardiorespiratory fitness test.  

Cardiorespiratory fitness evaluation started 

with a 3-minute warm-up beginning at 2.0 mph and 

increasing the speed by 0.5 mph each minute while 

maintaining the incline at 0%. After the warm-up, the 

submaximal ROSS protocol was initiated.  The speed 

was kept constant at 3.4 mph, and the slope was 

increased by 3% every 3 min. The test ended when 

participants indicated that they could no longer 

continue. The reasons for stopping the test included 

lower extremity pain, muscle fatigue, or fear of losing 

balance. 

Isometric grip strength is another fitness test 

that is used as an indicator of functional capacity. This 

test has been significantly associated with low 

functional disability in men and women aged > 50 [13] 

and has adequately predicted the risk of premature 

mortality [14]. It is also regularly used in studies on 

HIV+ adults [15]. With a handheld dynamometer 

(JAMAR hydraulic hand dynamometer, JLW 

Instruments, Chicago, IL, USA), each participant was 

instructed to grab and hold for 30 seconds. The test 

was repeated three times with a period of one min of 

rest between attempts, and the maximum value of the 

three attempts was registered as the maximal 

isometric grip strength in pounds.  

The assessment of balance perception using 

the Activities-Specific Balance Confidence Scale (ABC) 

is another commonly used functional capacity criterion. 

This 16-item questionnaire predicts falls in older adults 

[16] and determines balance disturbance in everyday 

activities among HIV+ Latinos-Hispanics [17]. With the 

ABC scale, participants indicated their confidence level 

(between–0-100) in performing different tasks without 

losing balance (0% meant distrustful, and 100% meant 

total confidence in achieving the task). With a total 

score obtained by calculating the average of all 

percentages given to each activity, this questionnaire's 

outcome reflects the subject's perception of performing 

actions that involve balance. 

Anthropometric Characteristics: Taking both while 

the participants were barefooted, weight was 

measured using the Baseline scale (model 12-1190, 

Fabrication Enterprises Inc., White Plains, NY) and 

height with a Detecto stadiometer (model 3P7044, 

Cardinal Scale Manufacturing Co., Webb City, MO). 

Body mass index (BMI) in kg/m2 was calculated. Waist 

circumference was measured using a Gulick Baseline 

anthropometric tape (model 12-1201, Fabrication 

Enterprises Inc., White Plains, NY) placed horizontally 

at the narrowest part of the abdominal area between 

the lower rib and the iliac crest. Waist circumference 

and height were used to calculate the waist-to-height 

ratio (WHtR).  

Quality of Life. The “Functional Assessment of 

Human Immunodeficiency Virus Infection” (FAHI) 

questionnaire was used to determine life quality. This 

47-item questionnaire includes dimensions such as the 

perception of general physical health, emotional state, 

general state of functioning, social environment, and 

mental activity [18]. From a list of statements, each 

participant chose a number between 0 and 4 (nothing, 

a little, a lot, or very much) corresponding to each 

item's importance and applicability to their current life 

situation. When the questionnaire was completed, each 

subscale score was added to obtain the total value. A 

high FAHI score translates into a good or adequate 

quality of life. In addition, the FAHI questionnaire has 

demonstrated acceptable psychometric properties and 

can distinguish health status modifications among 

HIV+ adults [18]. 

Statistical Analysis. Analyses of the central tendency 

and variability of all variables of interest were 

completed. In addition, independent Student’s t-tests 

were used to detect differences by sex, and correlation 

and regression analyses were performed to examine 

the associations between variables of functional 

capacity (total time on treadmill, perception of balance, 

and grip strength), quality of life (total score on the 

FAHI questionnaire), and anthropometric measures 

(BMI and WHtR). Alpha equal to or less than 0.05 was 

applied to detect statistical significance. All statistical 

analyses were conducted using STATA software 

(version 15.1; STATA Corp. LLC, College Station, TX, 

USA). 

 

3. Results 

Table 1 shows the descriptive characteristics of 

all the study participants and by sex. Figure 1 shows 

the recruitment process according to the consort flow 

diagram. The average age of study participants was 

58.7±9.0 years, with values fluctuating between 40 

and 80 years, and no significant difference between 

men and women was observed. Men and women were 

also similar (p>0.05) in the years since HIV diagnosis, 

with an average of about 20 years, and their CD4s 

were in the normal range. Participants in this study 
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visited the gym 2.7 · ±1.3 · times per week with no 

significant difference between men and women 

(p>0.05), and 0.5±0.5 have participated in 

psychosocial support, with no difference between men 

and women (p>0.05). The results of the QOL 

questionnaire between men and women showed no 

significant differences in the total FAHI score or the 

physical, emotional, social, and cognitive dimensions of 

well-being. However, the score on general functioning 

status was higher in women than in men. 

Functional capacity test results between male 

and female participants showed no significant 

differences in balance perception (82.4±21.9 vs. 

77.5±24.4; p=0.615), total time on the treadmill 

(8.9±5.2 vs. 8.6±4.4 min; p=0.869), and VO2 

(39.5±8.1 vs. 35.1±13.2; p=0.413). However, as 

expected, men had greater left and right-hand grip 

strength compared to women (86.9±18.8, 56.9±26.8, 

p=0.003; and 87.6±15.1, vs. 61.4±26.6 lb, p=0.004, 

respectively). Regarding anthropometric measures, 

other than males being taller than females, no 

significant difference was observed between men and 

women in weight, BMI, waist circumference, and 

WHtR. `the average BMI of 28.0±4.9 kg/m2 classified 

men and women in the overweight category. 

Figure 1. COSORT flow diagram 
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Table 1. T-test comparing men and women in all study variables 

General Characteristics All (n=25) Men (n=15) Women (n=10) t (p) 

Age (Years) 58.7±9.0 59.9±9.74 56.9±7.8 0.823 (0.419) 

CD4 (Cel mm3) 762.6±413.9 769.6±364.9 860.6±431.3 0.569 (0.575) 

Years of diagnostic 19.8±7.2 19.7±6.7 20±8.6 -0.089 (0.930) 

Gym visits per week 2.7±1.3 2.9±0.9 2.4±1.7 0.558 (0.467) 

Psychosocial Support 0.5±0.5 0.5±0.5 0.6±0.5 0.075 (0.788) 

Quality of Life 

General Physical Health 13.2±11.0 14.1±11.9 11.7±9.8 0.535 (0.598) 

Emotional State 9.6±10.5 10.7±11.0 8±10.2 0.627 (0.537) 

General Status of Functionality 33.2±11.8 29.3±2.8 39.1±7.4 -2.188 (0.039) 

Social Environment 18.8±9.8 17.3±0.7 21±8.3 -0.929(0.363) 

Mental Activity 6.3±2.2 6.4±2.4 6.2±1.8 0.221 (0.827) 

Total Score 81.08±18.4 77.8±19.3 86±16.8 -1.095 (0.285) 

Functional Capacity 

ABC Scale (%) 79.4±23.1 77.5±24.4 82.4±21.9 -0.509 (0.615) 

Time on the treadmill (min) 8.9±4.8 9.0±5.3 8.6±4.4 0.166 (0.869) 

Hearth Rate  132.8±18.3 130.2±14.7 136.6±23.2 0.485 (0.497) 

VO2 est. (mL kg min) 37.7±10.4 39.5±8.1 35.1±13.2 0.710 (0.413) 

Left Grip Strength (lb) 74.9±26.5 86.9±18.8 56.9±26.8 3.290 (0.003) 

Right Grip Strength (lb) 77.12±23.9 87.6±15.1 61.4±26.6 3.142 (0.004) 

Anthropometric Characteristics 

Weight (kg) 79.2±15.2 79.2±13.2 79.0+18.5 0.033 (0.974) 

Height (cm) 168.2±9.9 172.0±8.2 162.4±9.7 2.660 (0.014) 

BMI (kg m⁻²) 28.0±4.9 26.8±4.3 29.8±5.5 -1.524 (0.141) 

WC (cm) 91.3±10.8 92.0±10.5 90.1±11.8 0.430 (0.671) 

WHtR 0.5±0.1 0.5±0.1 0.6±0.5 -0.772 (0.448) 

 *Abbreviations: ABC = Activities-Specific Balance Confidence Scale, BMI=Body Mass Index, WC=Waist 

Circumference, WHtR=Waist to Height Ratio. 
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Table 2. Correlation between functional capacity, anthropometric characteristics, and quality of life 

Characteristics Total FAHI r (p) R2 BMI r (p) R2 WHtR r (p) R2  

ABC Scale -0.236 (0.174) 0.0787 -0.014 (0.839) 0.0018 -0.192 (0.568) 0.0144 

Time on Treadmill 0.050 (0.792) 0.0031 0.003 (0.807) 0.0026 -0.032 (0.793) 0.0031 

Left Grip Strength -0.277 (0.935) 0.0003 0.002 (0.997) 0.0000 -0.059 (0.545) 0.0162 

Right Grip Strength -0.266 (0.897) 0.0007 0.194 (0.519) 0.0183 0.057 (0.798) 0.0029 

BMI 0.343 (0.143) 0.0909     

WHtR 0.379 (0.121) 0.1011     

 

Abbreviations: ABC = Activities-Specific Balance Confidence Scale, BMI= Body Mass Index, WHtR= Waist 

Circumference and Height Ratio. 

 

Table 3. Correlation between functional capacity and anthropometric characteristics with quality-of-life aspects 

Characteristics  General Physical 

Health 

Emotional State General Status of 

Functionality 

Social 

Aspect 

Mental 

Activity 

ABC Scale -0.496 -0.428 0.252 0.300 -0.255 

Time on treadmill -0.133 -0.083 0.174 0.136 -0.077 

Left Grip Strength  0.052 0.161 -0.450 -0.228 0.010 

Right Grip Strength  0.095 0.219 -0.475 -0.268 -0.071 

BMI 0.4654 0.4280 -0.1244 -0.1332 -0.0927 

WHtR 0.6029 0.4615 -0.2335 -0.1095 -0.1095 

 

Abbreviations: ABC = Activities-Specific Balance Confidence Scale, BMI= Body Mass Index, WHtR= Waist 

Circumference and Height Ratio. 

 

The waist circumference average in men was 

92.0±10.5 cm, which suggests that obesity is not a risk 

factor for metabolic and cardiovascular disease. On the 

other hand, women's average (90.1±11.8 cm) 

suggests central obesity, a risk factor for 

cardiovascular and metabolic diseases. The participants 

in this study had an average WHrR of 0.5±0.1, which 

indicates a low health risk by central adiposity 

compared with the general population. However, with 

a WHtR of 0.6, similar to waist circumference, women 

are considered at risk of central adiposity.  

Table 2 shows the correlations between 

functional capacity variables, anthropometric 

characteristics, and quality of life in all study 

participants. The only variables that showed a potential 

moderate positive tendency with total quality of life 

score were WHtR (r=0.38, p=0.12) and BMI (r=0.379, 

p=0.143), suggesting that those with higher BMI and 

WHtR also had higher quality of life scores with the 

FAHI. Correlations between FAHI segments, functional 

capacity tests, and anthropometric variables did not 

reach statistical significance. Table 3 shows the 
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correlations between functional capacity variables, 

anthropometric characteristics, and quality of life 

dimensions. BMI and WHtR seem to have more effects 

on general physical health (r=0.4654, r=0.6029) and 

emotional state (r=0.4280, r=0.4615), respectively. 

 

4. Discussion 

The primary intention of this investigation was 

to characterize and assess the relationship between 

functional capacity variables, anthropometric 

characteristics, and quality of life in HIV+ patients in 

Puerto Rico and determine potential differences 

between men and women. Functional capacity 

measures raised some health concerns among our 

study participants. For example, cardiorespiratory 

fitness assessed with treadmill time using the Ross 

protocol placed our participants in the poor category 

[19]. This observation is consistent with other studies 

on HIV+ Hispanics in Puerto Rico [5,37] and highlights 

the need to integrate this functional capacity 

component in clinical evaluations and exercise 

programs for these patients. Another concern related 

to those living with HIV is postural instability in 

asymptomatic individuals [36] & and the reduced 

balance perception among this population, increasing 

the risk of falling [16-17]. Therefore, activities to 

improve functional capacity are recommended to be 

added to exercise prescriptions for HIV+ adults as they 

get older. 

The first main finding of this study highlighted 

the comparability of genders in cardiorespiratory 

fitness, perception of balance, and functional capacity. 

Contrary to the current study, gender difference has 

been previously observed and explained by a more 

significant muscle mass development, usually due to 

higher physical activity levels and androgen load in 

men [20], higher cardiovascular values in males than 

females [21]. During the aging process, muscle mass 

typically decreases in both sexes but appears to occur 

earlier in women than in men [20]. There is evidence 

associating aging and menopause with loss in muscle 

mass and musculoskeletal tissue quality among women 

[22], which provides a potential explanation for our 

findings. However, average grip strength was 

comparable with normative data in the general 

population, classifying our male group in the fair 

category and females in the good category [23]. It is 

possible that being enrolled and participating in a 

structured exercise program, including resistance 

training, could have influenced the above result. 

Therefore, future studies should explore different levels 

of physical fitness in those living with HIV. 

Another noteworthy observation was the 

significantly higher general functioning status score in 

females than in males, indicating that HIV+ women 

self-perceived as more functional and satisfied with 

their daily activities than HIV+ men. This observation is 

compatible with Holzemer [24] and Parcesepe [25] but 

different from those reported by Chandra [26], Kholi 

[27], and Shor-Posner et al. [28]. In India [26-27] and 

the US [28], men scored higher than women on 

positive feelings, sexual activity, financial resources, 

transport, and environmental control. The authors 

suggest that as the severity of the disease increases, 

gender differences accentuate with decreases in 

positive feelings and financial resources among 

women. The general functioning score difference 

between males and females in the referenced studies 

could also reflect education and social support outside 

the family nucleus [29]. 

Nonetheless, this section of the FAHI in our 

study, particularly among women, could be explained 

by the psychosocial support provided by the LPGP 

community-based program. Personal satisfaction and 

constructive personal care and support can lead to a 

higher perception of physical and emotional health 

[30]. However, the psychosocial support attendance 

data were equivalent between men and women in this 

study.  

Another important observation in this study 

showed a tendency for anthropometric characteristics 

to be associated with quality of life. Anthropometric 

components such as BMI and WHtR were significantly 

correlated with quality of life, suggesting that lower 

BMI and lower WHtR are likely to have a lower total 

quality of life score. This unexpected observation 

contradicts the previously mentioned by Mbada [31] 

that pointed functional capacity and adequate 

anthropometric variables could be recognized as good 

predictors of quality of life. Similarly, the research 

evidence shows lower quality of life scores in 

underweight and obese adults compared to average 

weight and overweight adults [32]. Future endeavors 

should explore these bodyweight factors in more detail 

in the same population, Hispanic-Latinx. 

Previous research has mentioned the benefits 

of physical exercise outcomes associated with quality 

of life and immune system in the HIV+ community 

[6,17,33]. In addition, mental health [34], social 

support [30], and spirituality [35] influence the quality 
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of life among HIV-positive adults, thereby potentially 

affecting the associations between functional capacity 

and quality of life. Amongst the variety of services in 

the LPGP community-based program, patients can 

participate in social activities, spiritual gatherings and 

seek professional mental health. Future studies should 

also focus on social interaction time, spiritual 

interactions through prayers, conversations with 

spiritual leaders, and mental health status as potential 

confounders of the association between functional 

capacity and quality of life in HIV+ adults in Puerto 

Rico.  

 

5. Conclusion 

The current study characterized aspects of 

functional capacity, anthropometry, and quality of life 

among HIV+ Hispanics participating in a community-

based exercise program in Puerto Rico. Although 

functional status by self-report was higher among 

women, no significant associations were detected 

between functional capacity, anthropometric variables, 

and quality of life. However, a tendency for high BMI 

and WHtR among those with lower QOL scores might 

support the need to integrate these assessments as 

potential health outcomes in exercise programs for 

HIV+ adults. Finally, high waist circumference and 

WHtR among HIV+ women are a concern that must be 

addressed in HIV clinics and exercise programs. In 

addition, future studies should delve into the impact of 

motor components, such as gait speed and posture, in 

association with the various factors the current study 

highlighted to better comprehend the impact of HIV on 

quality of life in this population. 
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