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Background: Religious coping (RC) is defined as the use of behavioral and cognitive techniques 

in stressful life events in a multidimensional construct with positive and negative effects on 

outcomes, while religiosity is considered a use of individual beliefs, values, practices, and rituals 

related to faith. There is no evidence for the effects of pulmonary rehabilitation (PR) in RC and 

religiosity in patients with COPD. The aims of this study were 1) to compare RC and religiosity 

in patients with COPD following PR and 2) to investigate associations between changes in RC, 

religiosity and exercise capacity, quality of life (QoL), anxiety, depression, and dyspnea.

Methods: Seventy-four patients were enrolled in this study including 38 patients in the PR group 

and 36 patients in the control group. PR protocol was composed of a 12-week (three sessions 

per week, 60 min per day) outpatient comprehensive program, and the control group was com-

posed of patients in a waiting list for admission to PR program. RC, religiosity, exercise capacity, 

QoL, anxiety, depression, and dyspnea were measured before and after the study protocol.

Results: Positive religious coping and organizational religious activities increased (p=0.01; 

p,0.001, respectively), while negative religious coping decreased (p=0.03) after 12 weeks 

in the PR group (p,0.001). Significant associations were observed between changes in RC, 

organizational religiosity with exercise capacity, and QoL following PR. No differences were 

found in the control group.

Conclusion: PR improves RC and organizational religiosity in patients with COPD, and these 

improvements are related to increases in exercise capacity and QoL.

Keywords: religious coping, religiosity, pulmonary rehabilitation, chronic obstructive 

pulmonary disease

Introduction
Chronic obstructive pulmonary disease is a preventable and treatable disease char-

acterized by persistent airflow limitation, usually progressive and associated with an 

increased inflammatory response of the airways and lungs to the inhalation of noxious 

particles or gases.1 Currently, it is considered as the fourth leading cause of mortality 

worldwide,2 and according to the predictions, it will become the third leading cause 

of death by 2020.3

COPD is frequently accompanied by extrapulmonary manifestations, such as 

skeletal muscle dysfunction, wasting, osteoporosis4 that culminates in the appearance 

of dyspnea cough, exercise intolerance, worsening nutritional status, and increased 

levels of anxiety and depression.5 These symptoms are associated with difficulties 

to cope with the disease limits, family dependence, emotional and social restriction, 

and the consequent perspective of death’s proximity, compromising patients’ quality 

of life (QoL).6
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Thus, strategies to cope with these challenges are very 

important.7 Religious coping (RC) and religiosity are consid-

ered coping strategies in several chronic diseases, especially 

those with predictive of outcomes in mental and physical 

health, recently receiving increased attention in health 

research in COPD8 and end-stage pulmonary disease.9 RC 

is defined as the use of behavioral and cognitive techniques 

in stressful life events in a multidimensional construct with 

positive and negative effects on outcomes, while religiosity 

is considered a use of individual beliefs, values, practices, 

and rituals related to faith.10

Regarding the interventions for the management of COPD, 

pulmonary rehabilitation (PR) promotes important benefits 

including improvements in exercise capacity, depressive 

symptoms, anxiety, QoL, and dyspnea.11 A previous study has 

shown that PR results in coping changes in styles in COPD 

patients, and these changes are related to improvements in 

exercise capacity, anxiety, and depression.12 However, to 

our knowledge, no research has been done assessing the 

RC and religiosity in patients with COPD before and after 

a PR program.

The aims of this study were 1) to compare RC and reli-

giosity in patients with COPD following PR and 2) to inves-

tigate associations between changes in RC, religiosity and 

exercise capacity, QoL, anxiety, depression, and dyspnea.

Methods
study design and participants
A nonrandomized controlled clinical trial of RC and religi-

osity in COPD patients before and after a PR program was 

performed. Patients with moderate-to-very severe COPD1 and 

clinically stable (no hospitalization or infection in the previ-

ous 3 months) were admitted to a pulmonary rehabilitation 

center at a teaching hospital in Fortaleza (northeastern Brazil) 

for a comprehensive PR program or a control group between 

January 2014 and December 2016.

All subjects gave their informed written consent before 

participation, and the study was previously approved by the 

ethics institutional review board (Comitê de Ética do Hospital 

de Messejana Dr Carlos Alberto Studart Gomes, Approval 

Number: 1.107.599).

assessments
Sociodemographics and clinical variables (age, gender, 

marital status, religious affiliation, comorbidities, body 

composition, and lung function) were recorded during the 

baseline assessment.

RC, religiosity, exercise capacity, QoL, anxiety and 

depression levels, depressive symptoms severity, and 

dyspnea were assessed at baseline and after completion of 

study protocol.

RC was assessed with the Brief Religious Coping ques-

tionnaire (Brief-RCOPE) which is composed of 14 items 

distinguishing between positive religious coping (PRC) and 

negative religious coping (NRC) styles: seven items reflect 

PRC and seven items reflect NRC (15). The score of each 

item ranges from 1 (“not at all”) to 4 (“a great deal”), and the 

total score ranges from 7 to 28 for each subscale; the higher 

the score, the stronger the PRC and NRC, respectively. PRC 

items rely on a secure relationship with God, whereas NRC 

items reflect religious struggle that grows out of a more 

tenuous relationship with God.13,14

Religiosity was obtained using the Duke University Reli-

gion Index (DUREL). DUREL is a 5-item Likert-type scale 

measuring three dimensions of religiosity: organizational 

religious activity (ORA) that asks about the frequency of 

attendance at religious services (masses, cults, ceremonies, 

groups of studies or prayer); nonorganizational religious 

activity (NORA) that asks about the frequency of private reli-

gious activities (praying, meditating, reading religious texts, 

listening to or watching religious programs); and intrinsic 

religiosity (IR) that refers to the search for internalization 

and full experience of religiosity as the main objective of 

the individual. The scores ranging from 1 to 6 for ORA and 

NORA and 1 to 5 for IR. The scoring of the DUREL is par-

ticularly important for both analysis purposes and interpreta-

tion of results; besides, summing all three “subscales” into a 

total overall religiosity score is not recommended.15,16

Exercise capacity was measured in the 6-min walk test 

(6MWT), which was performed according to the guide-

lines established by the European Respiratory Society and 

American Thoracic Society where the patient was encouraged 

to walk as much as possible in a 30-m flat surface corridor 

for a period of 6 min. At the end of the test, the examiner 

recorded the distance traveled.17

QoL was measured with two validated Brazilian Portuguese 

version instruments: COPD Assessment Test (CAT)18 and 

Saint George’s Respiratory Questionnaire (SGRQ).19 The 

CAT is a specific instrument for patients with COPD 

composed of eight items that analyze the impact of disease 

symptoms with scores ranging from 0 (optimal) to 40 (worst) 

points. SGRQ is a specific instrument for individuals with 

respiratory disease and addresses aspects related to three 

domains: symptoms, activities, and psychosocial impacts. 

A total score of the three domain scores was provided. 
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Each domain has a maximum possible score presenting a 

final score of 0–100, in which 0 corresponds to a better QoL 

and 100 a worse QoL.

Anxiety and depression levels were evaluated through 

Hospital Anxiety and Depression Scale (HADS), which 

consists of seven items for anxiety (HADS-A) and seven 

for depression (HADS-D). Items are scored on a 4-point 

scale from 0 (not present) to 3 (considerable), and the 

scores are added, giving subscale scores on the anxiety 

and the depression from 0 to 21. A score .8 indicates clini-

cally significant symptoms of anxiety or depression.20

Depressive symptom severity was assessed using the 

Patient Health Questionnaire-9 (PHQ-9). The frequency 

of symptoms is rated on a 0–3 Likert-type scale, and the 

summed scores range from 0 to 27, with higher scores indi-

cating more severe symptoms.21

Dyspnea was assessed with the modified Medical 

Research Council (mMRC), which is widely used to measure 

breathlessness because of brevity and simplicity.22

Pulmonary rehabilitation program
After the baseline assessment, patients participated in a 

12-week (three sessions per week, 60 min per day) outpatient 

comprehensive PR program. The program was performed by 

an interdisciplinary team including physiotherapist, chest 

physician, dietician, occupational therapist, psychologist, and 

social worker. Physical training was composed of warm-up 

exercises, upper limb (UL) and lower limb (LL) stretching 

exercises, UL strengthening exercises, and aerobic condi-

tioning on a treadmill at 80% of peak work capacity deter-

mined by endurance test. Nutritional support, psychological 

counseling and educational sessions about pathophysiology 

of COPD, smoking cessation, acute exacerbations, role of 

respiratory medication, and importance of physical activity 

were performed by the psychosocial team.11,23

It is emphasized that the PR program did not include 

an intervention aimed at changing patients’ individual RC 

styles or religiosity.

The control group was composed of patients in a waiting 

list for admission to PR program. They were all properly 

medicated and informed about the importance of physical 

activity practice in their routine, which was not followed by 

a multidisciplinary team.

statistical analysis
Statistical analysis was performed using SPSS 20.0 (SPSS 

Inc., Chicago, IL, USA). Data are presented as absolute or 

relative frequency, or both, represented by the mean ± SD. 

The variation (delta) between before and after the protocol 

is presented as the mean (95% CI). The independent t-test 

was used to compare continuous variables between the two 

groups at baseline. Paired Student’s t-test or Wilcoxon test 

was used to compare between variables in the two groups 

before and after the protocol. Pearson correlation was used 

to evaluate the association between the variables. A p-value 

of ,0.05 was considered statistically significant. A Bonfer-

roni correction for multiple comparisons to alter the p-value 

to a more stringent value was carried out, thus making it less 

likely to commit Type I error.

Results
The 74 patients enrolled in this study included 38 patients in 

the PR group and 36 patients in the control group. Patients of 

PR and control groups had similar baseline sociodemograph-

ics and clinical variables’ characteristics (Table 1).

After applying the Bonferroni correction for multiple 

comparisons, the critical value for an individual test was 

Table 1 Baseline patient characteristics

Characteristics PR group 
(n=38)

Control 
group 
(n=36)

p-value

age (years)a 67.7±6.9 66.1±7.7 0.3
gender (male), n (%)b 20 (52.6) 24 (66.7) 0.8
Marital status (married), n (%)b 22 (57.9) 18 (47.4) 0.08
Religious affiliation (Catholic), n (%)b 31 (81.6) 28 (77.8) 0.9
Comorbidities n (%)b 1 (0–1) 1 (0–1) 0.9
BMI (kg m2)a 27.1±6.3 25±4.2 0.1
FeV1 (% predicted)a 46.1±17.4 42.1±14 0.2
FCV (% predicted)a 69.3±16.8 63.8±16.4 0.1
religious copinga

PrC (scores) 27.1±1.1 27±1.4 0.8
nrC (scores) 9.3±4.9 7.9±9.2 0.1

religiositya

Ora (scores) 4.1±1.5 4.7±1.2 0.8
nOra (scores) 5.2±1.1 5.6±0.4 0.6
Ir (scores) 13.3±2.3 13.5±0.9 0.6

6MWD (m)a 377.1±97.1 340.7±75.9 0.07
CaT (points)a 16.7±9 19.6±6.3 0.1
sgrQ total (points)a 54.5±15.5 54±17.9 0.8
haDs-a (points)a 5.8±4.2 6.1±3.8 0.7
haDs-D (points)a 5±3.5 6.8±4.2 0.2
PhQ-9 (points)a 9.5±6.2 11.3±6.7 0.2
mMrC Dyspnea scale (grade)a 2.1±1 2.6±1.1 0.09

Notes: aMean ± sD. bData expressed as relative frequency.
Abbreviations: 6MWD, 6-min walk distance; BMI, body mass index; CaT, COPD 
assessment test; FeV1, forced expiratory volume in 1 s; FVC, forced vital capacity; 
haDs-a, hospital anxiety and Depression scale – anxiety subscale; haDs-D, 
hospital anxiety and Depression scale – Depression subscale; Ir, intrinsic 
religiosity; mMRC, modified Medical Research Council; NORA, nonorganizational 
religious activity; nrC, negative religious coping; Ora, organizational religious 
activity; PhQ-9, Patient health Questionnaire-9; PrC, positive religious coping; 
sgrQ, st george’s respiratory Questionnaire.
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α=0.04, and we considered only individual tests with p,0.04 

being considered significant.

rC and religiosity before and after Pr 
program
PRC improved significantly following PR (27.1±1.1 vs 

27.3±1.1; p=0.01) as well as NRC (9.3±4.9 vs 8.4±3.7; 

p=0.03). These improvements were not observed in the 

control group (Table 2).

ORA increased significantly following PR (4.1±1.5 vs 

5±1.2; p,0.001) with no improvements in the control group. 

NORA and IR did not change following PR or control group 

(p.0.05) (Table 2).

exercise capacity, Qol, anxiety and 
depression levels, depressive symptoms 
severity, and dyspnea before and after 
Pr program
Following PR, significant improvements were found for 

the following parameters: 6MWD (p,0.001), CAT scores 

(p=0.001), SGRQ total score (p,0.001, respectively), 

anxiety/depression levels (p,0.001, respectively), depres-

sive symptom severity (p=0.001), and dyspnea (p=0.002). 

These improvements were not observed in the control group 

(Table 2).

relationship between changes in rC, 
religiosity, and Pr outcomes
Changes in PRC following PR were correlated significantly 

with changes in 6MWT (r=0.36; p,0.05) and negatively 

correlated with CAT (r=0.36; p,0.05), while changes in 

NRC were inversely correlated with changes in CAT (r=0.48; 

p,0.01) and PHQ-9 (r=0.33; p,0.05). ORA was correlated 

with changes in 6MWT (r=0.32; p,0.05) and negatively cor-

related with CAT (r=-0.46; p,0.01). Changes in NORA and 

IR with PR outcomes were not found (Table 3).

There were no significant correlations between changes 

in RC and religiosity with anxiety and dyspnea following 

PR (Table 3).

Discussion
This study presented the results of the first trial that examined 

RC and religiosity in patients with COPD following PR 

compared to a control group. Important improvements with 

an increase in PRC and frequency of religious practices and 

a decrease in NRC were observed. Furthermore, significant 

associations between RC, organizational religiosity, exercise 

capacity, and QoL were observed.

As expected, there were significant improvements in 

physical capacity, QoL, anxiety and depression levels, 

depressive symptoms severity, and dyspnea after PR. These 

results are reported well in the literature;11 however, to our 

Table 2 Changes following Pr

Variable PR group (n=38) Control group (n=36)

Before After Mean change 
∆ (95% CI)

p-value Before After Mean change 
∆ (95% CI)

p-value

religious coping
PrC (scores) 27.1±1.1 27.3±1.1 0.2 (0.06, 0.5)a 0.01 27±1.4 27±1.2 0.02 (-0.07, 0.1) 0.5

nrC (scores) 9.3±4.9 8.4±3.7 -0.8 (-1.6, -0.05)a 0.03 7.9±2.2 7.9±2.2 -0.02 (-0.08, 0.02) 0.3

religiosity
Ora (scores) 4.1±1.5 5±1.2 0.8 (0.5, 1.2)a ,0.001 4.7±1.2 4.9±1.2 0.2 (-0.04, 0.5) 0.1

nOra (scores) 5.2±1.1 5.2±1.2 0.05 (-0.05, 0.1) 0.3 5.6±0.4 5.6±0.4 0.05 (-0.1, 0.2) 0.4

Ir (scores) 13.3±2.3 13.5±2.1 0.1 (-0.07, –0.4) 0.1 13.5±0.9 13.6±0.8 0.02 (-0.02, -0.08) 0.3

6MWD (m) 377.1±97.1 421.5±91.6 44.3 (34.6, 54.0)a ,0.001 340.7±75.9 333.8±84.3 -6.8 (-14.7, 0.9) 0.08

CaT (points) 16.7±9 14.8±8.7 -1.8 (-2.8, -0.8)a 0.001 19.6±6.3 19.4±5.8 -0.1 (-0.6, 0.2) 0.4

sgrQ total (points) 54.5±15.5 36.6±14.1 -17.8 (-21.5, -14)a ,0.001 54±17.9 54.8±16.2 0.8 (-0.05, 1.8) 0.6

haDs-a (points) 5.8±4.2 4.1±3 -1.7 (-2.5, -0.8)a ,0.001 6.1±3.8 6.2±3.7 0.08 (-0.1, 2.7) 0.3

haDs-D (points) 5±3.5 3.8±3.3 -1.2 (-1.8, -0.5)a ,0.001 6.8±4.2 6.8±3.5 -0.02 (-0.2, 0.2) 0.8

PhQ-9 (points) 9.5±6.2 8.1±5.2 -1.3 (-2.5, 0.8)a 0.001 11.3±6.7 11.5±6.4 0.1 (-0.2, 0.4) 0.4
mMrC dyspnea scale (grade) 2.1±1 1.7±0.9 -0.4 (-2, -0.6)a 0.002 2.6±1.1 2.5±1 -0.05 (-0.1, 0.05) 0.3

Notes: Data are expressed as mean ± sD and deltas as mean. ap,0.04 between groups.
Abbreviations: ∆, mean change; 6MWD, 6-min walk distance; CaT, COPD assessment test; haDs-a, hospital anxiety and Depression scale – anxiety subscale; haDs-D, 
Hospital Anxiety and Depression Scale – Depression Subscale; IR, intrinsic religiosity; mMRC, modified Medical Research Council; NORA, nonorganizational religious activity; 
nrC, negative religious coping; Ora, organizational religious activity; PhQ-9, Patient health Questionnaire-9; Pr, pulmonary rehabilitation; PrC, positive religious coping; 
sgrQ, st george’s respiratory Questionnaire.
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knowledge, the impact of a PR program in RC and religiosity 

of COPD patients has never been studied.

In the present study, the scores of PRC and ORA increased, 

whereas the scores of NRC decreased after PR. Previous cross-

sectional studies have demonstrated that RC and religious 

practices are commonly used to cope with numerous chronic 

illnesses including COPD and are associated with positive 

clinical outcomes and less progression of diseases.8,9,24–27

Pargament10 affirms that patients with stronger religious 

beliefs tend to be more rigorous about their lifestyle changes 

and adherence of well-being activities, which corroborate 

with the results of a longitudinal study with patients in post 

myocardial infarction and post coronary artery bypass surgery 

(CABS) submitted to a 12-week cardiac rehabilitation program 

(CRP)28 suggesting a development of RC interventions for 

cardiac patients and evaluation of the impact of these interven-

tions on medical, spiritual, and psychological outcomes.

There are few studies in the literature which compare 

changes in PRC and NRC prior to and following interven-

tions using the same instrument of the present study (Brief-

RCOPE) and none with COPD patients. Piderman et al29 

showed improvement in PRC in alcoholic individuals after 

participating in an outpatient treatment program composed of 

cognitive–behavioral and motivational enhancement strate-

gies. Bay et al30 found an increase in PRC and a decrease in 

NRC after chaplain interventions in CABS patients. These 

results provide evidence that scores on the Brief RCOPE are 

sensitive to changes after an interventional protocol.

Significant and positive association between changes in 

NRC and depressive symptoms after PR was found, which 

corroborates with a previous study with COPD;6 however, 

this mechanism has not yet been properly identified. Horita 

et al31 affirm that COPD patients with depression make fewer 

attempts to improve their health, whereas another study32 says 

that they interpret NRC as God’s punishment with association 

of poorer QoL, which corroborates with our findings.

Organizational religiosity improves only in the PR group 

increasing participation in religious activities, which can be 

explained by the improvement in patients’ functional capacity 

such as exercise capacity and QoL reducing social isolation 

and contributing to increase in patients’ confidence to leave 

home and participate in religious activities.33 These findings 

were also reported in cardiac patients submitted to a CRP, 28,34 

which suggests that comprehensive cardiopulmonary rehabil-

itation programs allow the engagement in religious activities 

such as frequency of attendance at religious services.

We found significant correlation with changes in orga-

nizational religiosity and exercise capacity assessed by the 

6MWT, which is an important predictor of severity of disease35 

because it reflects a greater impairment of the disease when 

the distance is reduced.

On the other hand, no differences were found in NORA 

and IR after the PR, which supports the hypothesis that PR 

improves physical and mental health, but does not have influ-

ence on private religious beliefs. Trevino and McConnell28 

suggest that religious care interventions may not be an appro-

priate modality in CRP because some patients may not be reli-

gious or consider their religious beliefs/practices a personal 

issue to be dealt outside of their medical management. In our 

sample, religious discussion did not take part in the PR group. 

The improvement in RC may be explained by the social 

interaction element and exercise benefit seen with PR that 

allowed individuals to take part in religious practices.

Nevertheless, Blinderman et al6 affirm that religiosity 

does not play a definite role in healthcare decisions, but the 

evaluation of religiosity among patients with COPD may 

help to increase understanding of coping strategies, especially 

due to the high prevalence of this disease and the impact on 

patients’ QoL worldwide.

Limitations
The results of this study will contribute to future research 

with definitive conclusions about the role of RC and religi-

osity in COPD patients who participated in a PR program; 

however, our findings should be better elucidated. This study 

was not randomized as it would be unethical to do random 

allocation because PR is considered a standard intervention 

in COPD. The control group was composed of patients who 

Table 3 associations between changes in rC, religiosity, and 
outcomes of Pr

Variable ∆ PRC ∆ NRC ∆ ORA ∆ NORA ∆ IR

∆ 6MWD 0.36a -0.21 0.32a -0.19 0.13
∆ CaT -0.30a -0.48b -0.46b 0.18 -0.16
∆ sgrQ total 0.20 0.24 0.11 -0.02 0.05
∆ haDs-a -0.03 0.14 -0.10 -0.17 0.34
∆ haDs-D -0.15 0.04 -0.12 -0.11 0.13
∆ PhQ-9 -0.26 0.33a -0.18 -0.20 0.38
∆ mMrC dyspnea scale -0.14 0.11 0.05 -0.21 -0.03

Notes: ap,0.05. bp,0.01.
Abbreviations: ∆, mean change; 6MWD, 6-min walk distance; CaT, COPD 
assessment test; haDs-a, hospital anxiety and Depression scale – anxiety subscale; 
haDs-D, hospital anxiety and Depression scale – Depression subscale; Ir, intrinsic 
religiosity; mMRC, modified Medical Research Council; NORA, nonorganizational 
religious activity; nrC, negative religious coping; Ora, organizational religious 
activity; PhQ-9, Patient health Questionnaire-9; Pr, pulmonary rehabilitation; 
PrC, positive religious coping; rC, religious coping; sgrQ, st george’s respiratory 
Questionnaire.
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were on the waiting list for PR matched to sociodemographic 

variables and pulmonary function.

In addition, this research was performed at a northeast 

region of Brazil using a convenience sample, which limits 

generalizations to other locations. Furthermore, the study 

population consisted of Roman Catholic individuals, which 

limits the application of our findings to other populations; 

thus, we strongly recommend additional researches with 

more diverse samples to expand our findings, increase 

knowledge in the studied area, and evaluate the effects of 

including religious/spiritual care in PR programs.

Conclusion
In conclusion, our results demonstrate that PR improves 

RC and organizational religiosity in patients with COPD, 

and these improvements are related to increases in exercise 

capacity and QoL.
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