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Abstract
The use of illicit substances can lead to several changes in physical and mental health, which can directly reflect on functional capacity and 
quality of life. However, there is a lack in the literature on the comparison of these variables between drug addicts and healthy individuals. To 
compare lung function, functional exercise capacity and quality of life of chemical dependents in rehabilitation process (CDRP) and apparently 
healthy individuals (AHI). Cross-sectional study that evaluated two groups (CDRP and AHI) matched by gender, age and BMI. Both groups 
were assessed for lung function (spirometry), quality of life (Short Form 36 questionnaire - SF-36), functional exercise capacity (6-minute 
walk test - 6MWT, 4-meter gait speed, Timed-up-and-go, Sit-to-Stand and Short Physical Performance Battery). Fifteen men in the CDRP 
group (31[26-39] years; BMI 23±3 kg/m2) and fifteen men in the AHI group (30[22-34] years; BMI 24±3 kg/m2) were analyzed. The CDRP 
group had a shorter distance covered in the 6MWT in meters (P=0.0002) and percentage of predicted (P=0.005). There was no difference in 
the performance of the other functional tests (P≥0.20) and in the pulmonary function (P≥0.46). The CDRP group had worse results in the 
functional capacity, pain, social aspects and mental health domains of  SF-36 (P≤0.04), while in the domains general status, vitality, emotional 
and physical aspects there was no difference (P≥0.08). CDRP present similar lung function to AHI. However, the first have impaired functional 
exercise capacity, as well as some aspects of quality of life.
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Resumo
O uso de substâncias ilícitas pode levar a diversas alterações da saúde física e mental, o que pode refletir diretamente na capacidade funcional 
e na qualidade de vida. Porém, há uma escassez na literatura sobre a comparação dessas variáveis entre dependentes químicos e indivíduos 
saudáveis. Comparar função pulmonar, capacidade funcional de exercício e qualidade de vida de dependentes químicos em processo de 
reabilitação (DQPR) e indivíduos aparentemente saudáveis (AS). Estudo transversal que avaliou dois grupos (DQPR e AS) pareados por gênero, 
idade e IMC. Ambos os grupos foram avaliados quanto à função pulmonar (espirometria), qualidade de vida (questionário Short Form 36 – SF-
36), capacidade funcional de exercício (Teste de Caminhada de 6 minutos - TC6, 4-metre gait speed, Timed-up-and-go, Sit-to-Stand e Short 
Physical Performace Battery). Foram analisados 15 homens no grupo DQPR (31[26-39] anos; IMC 23±3 kg/m2) e 15 homens no grupo AS 
(30[22-34] anos; IMC 24±3 kg/m2). O grupo DQPR apresentou uma menor distância percorrida no TC6 em metros (P=0,0002) e porcentagem 
do predito (P=0,005). Não houve diferença no desempenho dos demais testes funcionais (P≥0,20) e na função pulmonar (P≥0,46).  O grupo 
DQPR apresentou piores resultados nos domínios capacidade funcional, dor, aspectos sociais e saúde mental do SF-36 (P≤0,04), enquanto que 
nos domínios estado geral, vitalidade, aspectos emocionais e físicos não houve diferença (P≥0,08). Homens dependentes químicos em processo 
de reabilitação apresentam função pulmonar semelhante a indivíduos aparentemente saudáveis. Entretanto, apresentam capacidade funcional 
de exercício prejudicada, assim como alguns aspectos da qualidade de vida. 
Palavras-chave: Usuários de Drogas. Atividade Motora. Espirometria. Teste de Caminhada. Qualidade de Vida.
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1 Introduction

Currently, the use of illicit drugs is treated as a public health 
problem. According to the World Health Organization, in 
2013, 246 million people used illicit drugs, which corresponds 
to 5% of the total world population aged 15 to 64 years, with 
marijuana and opioids being the most widely used drugs1. 
In a survey conducted in Brazil in 2017, approximately 15 
million individuals reported having used illicit drugs ever in 
life, and 2.5 million reported using them up to thirty days prior 
to research. Marijuana and cocaine were the most prevalent 
drugs1. 

The use of illicit substances can lead to various physical 
and mental health conditions, such as bloodstream infections 
and difficulty maintaining interpersonal relationships, 
respectively. Furthermore, chemical dependence causes 
around 400 deaths per year1. 

It is also known that the use of drugs leads to pulmonary 
morphological alterations, such as parenchymal abnormalities, 
nodulations, consolidations, air trapping, emphysema, airway 
burn, bronchial hyperreactivity and pulmonary edema3,4. 
Pulmonary edema is caused mainly by the use of opioids, 
such as heroin, by mechanisms that are still unknown, but 
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it is hypothesized that this type of drug causes systemic 
inflammation4. Other changes are found mainly in crack users 
due to their preparation and consumption mode4. In the case 
of marijuana, when used in a small amount, it seems not to 
cause significant respiratory alterations 4. Although these 
morphological changes in the respiratory tract are proven, 
little is known about pulmonary function in these individuals.

In addition to pulmonary alterations, illicit drug users 
present a reduction in maximum oxygen consumption, worse 
gait efficiency and lower muscle strength of lower limbs 
when compared to healthy individuals5.  At the same time, 
the longer the time of drug use, the more physical agility and 
the balance of these individuals are impaired6.  Since all these 
physical changes already found in the literature may affect 
the functionality, the evaluation of the functional exercise 
capacity of chemical dependents becomes essential. The 
6-minute walk test is the most used test to perform this type 
of evaluation, since it is a simple, fast, low-cost and easy-to-
understand test7. However, this test was still little studied in 
this population8.

Quality of life is another aspect that is impaired in users of 
psychoactive substances9,10. Individuals who make use of these 
substances face difficulty  maintaining relationships with their 
family and friends and difficulty carrying out their works1, 
which can often lead them to social isolation. The feeling of 
repentance for having started using drugs can also be a factor 
that impacts on quality of life11. The quality of life affected in 
drug users is already well established in the literature, but the 
comparison of this variable between chemical dependents and 
healthy individuals has not been performed yet.

Considering the aspects of pulmonary, physical and 
mental alterations presented, the objective of this study was 
to compare pulmonary function, functional exercise capacity 
and quality of life of chemical dependents in rehabilitation 
process with apparently healthy individuals.

2 Material and Methods

2.1 Study design and participants  recruitment 

This is a cross-sectional study, approved by the Research 
Ethics Committee of  Universidade Pitágoras-UNOPAR 
(2.009.139), in which Brazilian individuals who signed the 
Free and Informed Consent Form were included to attend the 
research. The study inclusion criteria were: age between 18 
and 80 years, ability to understand and perform the proposed 
evaluations and absence of diseases and/or conditions that 
could limit the evaluations. The normal pulmonary function, 
evaluated by spirometry, was a criterion for inclusion only for 
individuals without a history of illicit drug use. Those with 
body mass index (BMI) lower than 18 kg/m2 and greater than 
40 kg/m2 were excluded and those who did not perform the 
proposed assessments for any reason were excluded. 

Two groups of male participants were identified and 
compared, one composed of chemical dependents in 

rehabilitation process  (CDRP group) of illicit drugs and 
the other composed of apparently healthy individuals (AHI 
group). These groups were matched by gender, age and BMI. 
In this study, the participants recruitment  of the AHI group 
took place through an invitation to the researchers’ relatives 
and friends involved in the study, as well as employees and 
students of the institution. On the other hand, the recruitment 
of the CDRP participants group took place through an 
invitation to the individuals who were treated at Casa Verde 
Rehabilitation Institution in Londrina-PR, which only serves 
men and does not offer medicines for treatment, but offers 
a separation from society and from the means of  drugs 
induction, providing a rehabilitation method  through religion 
for a period of six months. Individuals also perform manual 
work within the institution, attend classes, participate in 
games and physical activities. 

Individuals from both groups underwent evaluations 
of general and anthropometric data, pulmonary function 
(spirometry), quality of life (Medical outcomes study 36-
item short form Health Survey), functional exercise capacity 
(6-minute walk test, 4-meter gait speed at usual speed, Timed-
up-and-go at usual speed, 1-minute Sit-to-Stand , and  Short 
Physical Performance Battery). In addition, the CDRP group 
also responded to a chemical dependence questionnaire, 
Alcohol, Smoking and Substance Involvement Screening Test.

2.2 General and Anthropometric Data

For anthropometric assessment, weight and height were 
measured with a scale and stadiometer (Ítaca Com. Equip. 
LTDA; model MIC2/BA of São Paulo – SP, respectively). 
Body mass index (BMI) was determined by means of the 
calculation: weight/height. In addition, the age record was 
performed and the CDRP group recorded how many days the 
participants were without using illicit drugs.

2.3 Pulmonary Function – Spirometry

Pulmonary function was evaluated using a spirometer 
(Pony FX COSMED). The technique was performed according 
to the guidelines  of the  American Thoracic Society (ATS) 
and European Respiratory Society (ERS)12, determining the 
forced expiratory volume in one second (FEV1), forced vital 
capacity (FVC) and FEV1/FVC ratio. The reference values for 
the Brazilian population were used 13.

2.4 Functional Exercise Capacity 

6-minute walk test - 6MWT
6MWT was performed according to ATS/ERS  

standardization 7. The individuals were instructed to walk 
and travel as far as possible in 6 minutes in a 30-meter flat 
corridor. Two tests were performed with a minimum interval 
of 30 minutes between them and the highest value in meters 
was used for the analyzes. The reference values for the 
Brazilian population14 were used to calculate the percentage 
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of the predicted values reached during the test.

4-meter gait speed (4MGS)
Two cones were positioned 4 meters away and the 

individuals were instructed to walk at a comfortable/normal 
rhythm from one cone to the other from the “go” command15. 
The time, in seconds, spent to walk 4 meters was marked by 
a stopwatch.

Timed-up-and-go (TUG)
The patient was instructed to stand up from a chair from 

the “go” command, walk in a 3-m straight line marked on the 
ground at a comfortable and safe speed, turn around, walk back 
to the chair and sit16. A 46-cm-high chair with arm support was 
used and individuals were instructed to start the test with full 
support of the dorsal spine at the back and the upper limbs 
supported in the chair arms. The time, in seconds, used to 
perform the entire test path was marked by a stopwatch16.

Sit-to-stand 1 min (STS 1min)
STS 1 min was performed using a 46 cm high chair without 

support for the upper limbs, resting against the wall for better 
stabilization. The individuals were instructed to stand and 
sit as many times as possible within 1 minute from the “go” 
command. The upper limbs should remain crossed over the 
trunk and each complete standing movement was accounted 
for 17. Short Physical O Short Physical Performance 
Battery (SPPB) 

SPPB was performed according to the protocol by Freire 
et al.15, in which three activities were evaluated: 1) ability to 
remain in balance on foot for up to 10 seconds on bipodal 
(side-by-side), semi-tandem and tandem support; 2) total 
time to complete a 4-meter walk at usual speed (this task 
was performed twice, in which the best time was used for 
the total score); 3) time to sit and stand  from one chair for 
5 consecutive times as fast as possible. The score for each 
activity ranged from 0 to 4, reaching a total of a maximum of 
12 points14.

2.5 Quality of life - Medical Outcomes Study 36-Item 
Short Form Health Survey (SF-36)

The instrument used to evaluate the quality of life was 
the Portuguese version of the SF-36 questionnaire, which is 
a generic, multidimensional questionnaire, easy to administer 
and understand. It has 36 items, encompassing 8 domains: 
functional capacity, physical aspects, pain, general health 
status, vitality, social aspects, emotional aspects and mental 
health. It has a final score of 0-100, in which the higher the 
score, the better the quality of life related to health18.

2.6 Alcohol, Smoking and Substance Involvement 
Screening Test (ASSIST)

ASSIST was used to perform the screening of which 
substances the participants of CDRP group used before the 
rehabilitation. This questionnaire is composed of 8 questions 
that address the use and problems related to several drugs and 
illicit substances19.

2.7 Statistical Analysis

For statistical analysis , the Shapiro-Wilk test was used 
to analyze the data normality. The results were described as 
mean ± standard deviation or median [interquartile range 25-
75%]. The comparisons between the groups were performed 
using the non-paired t test or the Mann Whitney test, according 
to the data normality. The statistical software used for the 
analyzes was GraphPad Prism 6.0 and the level of statistical 
significance adopted was P<0.05.

3 Results and Discussion 

15 men were analyzed in the CDRP group and 15 men in 
the AHI group. There was no statistically significant difference 
between the groups in the general characteristics (P≥0.11) and 
in pulmonary function (P≥0.46) (Table 1). 

Table 1 - Comparison of general characteristics and pulmonary 
function between CDPR and AHI groups

Group 
CDRP
(n=15)

Group  
AHI

(n=15)
P-value 

General characteristics
Age (years) 31[26 - 39] 30[22 - 34] P= 0.31
Weight (Kg) 70±9 76±12 P= 0.11
BMI  (Kg/m2) 23±3 24±3 P= 0.22
Height (cm) 174±6... 177±7 P= 0.28
Pulmonary Function
FEV1 (%predicted) 92±15 94±15 P= 0.80
FVC (%predicted) 94±16 94±12 P= 0.86
FEV1 /  FVC(%) 81±7 83±9 P= 0.46

Chemical dependents in rehabilitation process (CDRP) ; AHI: Apparently 
healthy individuals ; BMI: Body mass index; FEV1: forced expiratory 
volume in one second; FVC: Forced vital capacity; FEV1/FVC: ratio 
between forced expiratory volume in one second and forced vital capacity.
Source: Research data.

Regarding functional capacity, the CDRP group presented 
a smaller distance walked in the 6MWT in meters (CDRP) 
583±51m vs 671±67m; P=0.0002) (Figure 1) as well as 
in percentage of predicted value (CDRP 88±7%pred vs 
100±14%pred; P=0.005) (Figure 2). There was no statistically 
significant difference between the groups in the performance 
of the other functional tests  (P≥0.20) (Table 2).

Figures 1 and 2 - Comparison between the 
Chemical dependents in rehabilitation process 
(CDRP) and apparently healthy individuals  (AHI) 
groups  in the functional exercise capacity evaluated 
by the 6-minute walk Test (6MWT) in meters and in 
percentage of predicted value, respectively
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Source: Research data.

Figure 4 - Comparison between the chemical dependents 
in rehabilitation process (CDRP) and  apparently healthy 
individuals ( AHI)  in quality of life assessed by the Medical 
outcomes study 36-Item short form Health Survey in the domains  
physical aspects, vitality, general state and emotional aspects

Source: Research data.

Table 2 - Comparison of  functional tests between CDPR and 
AHI groups

Group 
CDRP
(n=15)

Group 
AHI

(n=15)
P-value 

TUG (seconds) 5.5±0.1 5.6±0.2 P= 0.90
4MGS (seconds) 3.9[3.4-4.1] 3.7[3.3-4.1] P= 0.80
STS 1min 
(repetitions) 37±3 38±2 P= 0.64

SPPB (points) 12[11-12] 12[12-12] P= 0.46
Chemical dependents in rehabilitation process (CDRP) ; AHI: Apparently 
healthy individuals ; TUG: timed-up-and-go; 4MGS: 4-meter gait speed; 
STS 1 min: sit-to-stand 1 minute; SPPB: short physical  performance 
battery
Source: Research data

In addition, the CDRP group presented worse quality of 
life results in the domains social aspects (CDRP 62[50-87] 
vs.  AHI 100[75-100]), mental health (CDRP 72[52-88] vs. 
AHI 90[75-90] points), functional capacity (CDRP 90[75-
100] vs. AHI 100[95-100] 84), and pain (CDRP 61[40-74] vs. 
AHI 84 [61-84] points), of the SF-36 questionnaire  (P≤0.04 
for all of them) (Figure 3). On the other hand, in the domains 
physical aspects (CDRP 100[50-100] vs. AHI 100[93-100] 
points), vitality (CDRP 80[60-90] vs. AHI 81[75-87] points), 
general state (CDRP  67[57-82] vs. AHI 82[75-90] points) 
and emotional aspects (CDRP 100[66-100] vs. AHI 100[100-
100] points) there was no statistically significant difference 
between the groups (P≥0.08 for all of them (Figure 4).

Figure 3 - Comparison between the chemical dependents in 
rehabilitation process (CDRP) and  apparently healthy individuals 
( AHI)  in quality of life assessed by the Medical outcomes study 
36-Item short form Health Survey in the domains social aspects, 
mental health, functional capacity and pain

Continuation Continuation
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individuals, exhibit preserved pulmonary function; however, 
they have worse functional exercise capacity and worse 
quality of life in social aspects, mental health, functional 
capacity and pain.

In 2016, Palú et al.8 suggested that the morphological 
changes found in the respiratory system of chemical 
dependents do not reflect the pulmonary function and 
functional exercise capacity of these individuals. These 
authors did not make comparisons with a control group 
and the results of the study were based on the percentage 
of predicted value achieved in the evaluations. This finding 
corroborates in parts with the present study, which did not find 
any difference between the groups in pulmonary function and 
in the performance of some functional tests, but found a worse 
functional capacity of exercise in the  CDRP group evaluated 
by the 6MWT, both in the distance traveled in meters and 
in percentage of the predicted value. Other two studies did 
not find changes in pulmonary function in individuals who 
used crack and marijuana20,21. Both studies also did not make 
comparisons with a control group. Thus, the importance of the 
present study is perceived. It was hypothesized  that because 
the CDRP group is composed of young adult individuals, it is 
possible that the time of drug use has been small and that this 
short period of exposure may not have affected the respiratory 
system enough to lead to changes in pulmonary function, 
and may not have caused systemic changes in order to cause 
greater impairment in functional capacity.

O’Brian et al.22 found that drug users have five times 
more chance of presenting low quality of life than non-users. 
The low quality of life was also found in our sample in some 
areas of the SF-36 questionnaire. In the study by Marcon et 
al., psychoactive substance users had the domains emotional 
aspects, social aspects and mental health with lower scores 
in the SF-3610 questionnaire.  These data confirm the results 
of the present study, in which worse scores were found in the 
areas of social aspects, mental health, functional capacity and 
pain, and it is possible to state that former chemical dependents 
present worse quality of life compared to apparently healthy 
individuals.

Higher prevalence of cocaine and marijuana use found 
in the CDRP group sample is in accordance with data from the 
III National Survey on Drug use by the Brazilian population2, 
which indicates that, despite the small sample, the group may be 
representative of the general population.

 The limitations of this study include: small sample 
size and composed only of male participants, being a cross-
sectional study, in which cause and effect cannot be asserted, 
the CDRP group heterogeneity (each participant used 
different types of illicit drugs and was at a different time in 
the rehabilitation process) and no data were collected on how 
long the individuals used drugs. Despite these limitations, 
this is the first study to compare pulmonary function, exercise 
functional capacity and quality of life of chemical dependents 
with apparently healthy individuals. However, longitudinal 

Source: Research data.

The days without using illicit drugs by each participant in 
the CDRP group and the types of drugs identified by ASSIST  
are described in Table 3. In this group, 53.3% of the sample 
used three or more types of illicit substances, 40% used two 
types and only 6.7% used only one substance. On average, the 
CDRP group participants were without using drugs for 72 ± 
56 days. The drugs most frequently used in the sample were 
cocaine (93%), marijuana (73%) and crack (60%). 

Table 3 - Days without using illicit drugs by the CDRP group and 
types of drugs identified by ASSIST

Days without 
using drugs Illicit drugs used

Participant 1 52 Ethanol (fuel)
Participant 2 34 Cocaine, crack and opioids
Participant 3 122 Cocaine and crack
Participant 4 82 Cocaine and opioids
Participant 5 90 Cocaine, crack and marijuana
Participant 6 89 Cocaine, crack and marijuana
Participant 7 4 Cocaine and marijuana

Participant 8 124 Cocaine, crack, opioids, 
marijuana, hallucinogens

Participant 9 162 Cocaine and marijuana
Participant 10 21 Cocaine, crack and marijuana
Participant 11 38 Cocaine, crack and marijuana
Participant 12 16 Cocaine and marijuana
Participant 13 180 Cocaine and marijuana
Participant 14 6 Cocaine, crack and marijuana
Participant 15 60 Cocaine, crack and marijuana

CDRP: Chemical dependents in rehabilitation process; ASSIST: Alcohol, 
Smoking and Substance Involvement Screening Test
Source: Research data.

The results of the present study suggest that ex-users of 
illicit drugs of male sex, when compared to apparently healthy 

Continuation
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studies with larger samples are suggested that include 
participants of both sexes in order to detect when changes in 
the functional exercise capacity and quality of life found in the 
present study arise and whether these changes are also found 
in females.

4 Conclusion

Men who have used illicit drugs and are in rehabilitation 
process have similar pulmonary function when compared 
to apparently healthy individuals. However, the functional 
exercise capacity of chemical dependents, evaluated by the 
6MWT, is more impaired. In addition, some aspects of quality 
of life have been worse in this population.
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