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a b s t r a c t 

Background: The impact of the COVID-19 pandemic influences of COPD patients. The worsening of their 

health status may contribute to a higher pain prevalence. 

Aim: The aim of this study was to analyze the pain-related variables before and during the COVID-19 

pandemic in patients with chronic obstructive pulmonary disease. 

Methods: In this cross-sectional case-control study, stable patients with chronic obstructive pulmonary 

disease without a COVID-19 diagnosis were evaluated before and during the pandemic. The main out- 

comes were the pronociceptive pain profile (general pain sensitivity, pain intensity, pain interference, 

and pressure pain sensitivity) and the psychological vulnerability (perceived health status, anxiety, and 

depression). 

Results: Our results showed that patients with chronic obstructive pulmonary disease during COVID-19 

pandemic experienced higher general pain sensitivity and intensity with statistical differences in pain in- 

terference ( p < .001), being the overall perceived health status lower than before the pandemic ( p < .05). 

Conclusions: We concluded that patients with chronic obstructive pulmonary disease during the COVID- 

19 pandemic showed a rise the pronociceptive pain profile accompanied by increased psychological vul- 

nerability. 

© 2022 American Society for Pain Management Nursing. Published by Elsevier Inc. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the first case of severe acute respiratory syndrome coron-

avirus 2 (SARS-CoV-2) was reported, health care systems have been

affected by the worldwide spread of cases and the increasing dif-

ficulty of managing population needs ( Ohannessian et al., 2020 ).

The effect of the COVID-19 pandemic has been particularly strong

on subjects suffering from single or multiple chronic illnesses, the

disabled, and those with unstable health status ( Giansanti et al.,

2020 ). As such, all chronic respiratory patients are particularly af-

fected by this outbreak. 

In the case of patients with chronic obstructive pulmonary dis-

ease (COPD), while the COVID-19 pandemic continues, health sys-

tems have experienced many difficulties with their diagnosis and

routine management. Additionally, patients with COPD show in-

creased anxiety in the presence of COVID-19 infection, denial of

care, associated symptoms, and death ( Philip et al., 2020 ). 
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The COVID-19 pandemic influences the general health sta-

tus of patients with COPD and other comorbidities, affecting all

health-related outcomes because of their previous vulnerability

( Leung et al., 2020 ). 

Well-known symptoms of COPD include dyspnea, cough, and

wheezing, and other symptoms such as nausea, fatigue, and in-

somnia are also regularly reported ( Janssen et al., 2011 ), but re-

cent literature indicates that pain is also a significant COPD symp-

tom, with an estimated prevalence of 32%-60% ( van Dam van Isselt

et al., 2014 ). There are multiple factors related to COPD that may

contribute to a higher pain prevalence in patients with COPD, high-

lighting the systemic inflammatory process, musculoskeletal disor-

ders, comorbidities ( Roberts et al., 2013 ), sedentary lifestyle, and

worse clinical symptoms such as quality of life, breathlessness, in-

somnia, fatigue, anxiety, depression ( Borge et al., 2010 ), and mal-

nutrition risk ( Borge et al., 2011 ). 

However, the actual situation has exposed a variety of chronic

pathologies with a worsening of their clinical outcomes due to

the restriction of physical activity, social isolation, the difficulty

of follow-ups, and general management of the pathologies. In this
Inc. All rights reserved. 
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line, more research on this topic is needed, specifically pain-related

variables which can be affected during the COVID -19 pandemic in

patients with COPD worsening all health-related outcomes. 

Therefore, the purpose of this study was to analyze the pain-

related variables before and during the COVID-19 pandemic in

COPD patients. 

Methods 

Study Design and Setting 

This cross-sectional case-control study was performed between

November 2018 and February 2021. Ethical approval for this study

was obtained from the ethics committee of the San Cecilio and

Virgen de las Nieves University Hospital (Granada, Spain) in accor-

dance with the Declaration of Helsinki review in 2013. The study

was registered in ClinicalTrial.org (NCT04319523). 

Participants 

Patients with COPD were recruited during their routine clinical

visits from the Pneumology Service. The inclusion criteria of was:

(1) stable COPD patients with a grade III and IV of Global Initiative

for Chronic Obstructive Lung Disease (GOLD) ( Vestbo et al., 2013 );

(2) 60 years of age or older without COVID-19 diagnosis during the

study; and (3) provided informed consent for research participa-

tion. Exclusion criteroa included: (1) the presence of psychiatric or

cognitive disorders, progressive neurological disorders, cancer, or

chronic pain; (2) cognitive impairment or inability to understand

the tests; (3) diagnosis of widespread chronic pain or other causes

of acute pain; and (4) incapacity to provide informed consent. Pa-

tients who suffered any health problem and experienced an ex-

acerbation of COPD in the previous month were also excluded to

ensure the patient’s symptoms were stable. 

Patients who agreed to participate and met the eligibility crite-

ria were provided with an explanation of the study protocol and

invited to give written informed consent. All participants in this

study signed informed consent before their inclusion in the study. 

Measurements 

After signing informed consent, all participants were evalu-

ated before and during the COVID-19 pandemic, being the COVID-

19 lockdown on 14 March 2020. Descriptive data of participants

(age, sex, comorbidities, employment status, and marital status),

body mass index, and handgrip strength were collected. The co-

morbidities were assessed by the Charlson Comorbidity index

( Charlson et al,. 1994 ). Cognitive impairment was measured with

the Montreal Cognitive Assessment (MoCA) ( Nasreddine et al.,

2005 ). Functionality was evaluated with the Functional Indepen-

dence Measure (FIM) ( Hamilton et al., 1994 ). Sleep quality was as-

sessed by the Pittsburgh sleep quality index (PSQI) ( Buysse et al.,

1989 ). 

Respiratory function outcomes measured included forced expi-

ratory volume in the first second (FEV1%), dyspnea, and fatigue

perceptions. FEV1% was assessed with a spirometer (CareFusion,

Micro Spirometer, Basingstoke, UK) following the criteria of the

American Thoracic Society (ATS) ( Watz et al., 2009 ). Additionally,

dyspnea perception was recorded using the modified Borg Scale

( Borg et al., 1982 ), functional impairment related to dyspnea was

measured with the London Chest Activity of Daily Living Scale

(LCADL) ( Garrod et al., 20 0 0 ), and fatigue perception with the Fa-

tigue Several Scale (FSS) ( Fisk et al., 1994 ). 

The health impairment in patients with COPD was evaluated

using the St George’s Respiratory Questionnaire ( Jones et al., 1991 ).
Please cite this article as: M. Granados-Santiago, J. Martín-Núñez, A. H
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This questionnaire is divided into the following domains: respira-

tory symptoms, activities limited by dyspnea, and psychosocial ef-

fects. 

The pain-related variables comprise the pronociceptive pain

profile defined as patients with facilitated pain processing and/or

reduced pain-modulatory capabilities ( Cheng, et al., 2015 ) (general

pain sensitivity, pain intensity, pain interference, and pressure pain

sensitivity) and the coexistence of psychological vulnerability (per-

ceived health status, anxiety, and depression) among patients with

COPD. 

The Pain Sensitivity Questionnaire (PSQ) evaluated general pain

sensitivity. It is composed of 17 items, each describing an ac-

tivity of daily life and asking the patients to rate how painful

this activity would be for them on a numeric rating scale rang-

ing from 0 (not painful) to 10 (worst pain imaginable). A higher

score in the questionnaire indicated a greater pain sensitivity

( Ruscheweyh et al., 2012 ). 

The Brief Pain Inventory (BPI) assessed pain intensity and pain

interference. Patients rate the intensity of their pain during the

previous week, on average, and “right now.” Patients also rate their

level of pain interference in seven backgrounds: (1) work; (2) ac-

tivity; (3) mood; (4) enjoyment; (5) sleep; (6) walking; and (7) re-

lationships. The intensity subscale is scored between 0 and 40, and

the interference subscale is between 0 and 70. Higher scores reflect

worse pain intensity or interference ( Cleeland et al., 1994 ). 

Pressure pain thresholds (PPT) was used to measure pressure

pain sensitivity in muscles with the algometer (Somedic AB, Horby,

Sweden). With the patient in a seated position, the pressure was

applied three times at five bilateral points of the body: the distal

thumb phalangeal, the gracilis muscle tendon at the inside of the

knee, the distal of the middle part of the clavicle, the supraspinous

muscle, and the trapezius muscle’s second portion. When the

participant reported that pressure changed to pain, the pressure

was stopped, and the mean value was registered ( Johansson et al.,

2012 ). 

The perceived health status was measured with the EuroQol-

5D (EQ-5D) tool. This measure contains two parts, a descrip-

tive questionnaire about health impairment and a numerical

scale about health status perception. The descriptive question-

naire includes five dimensions: mobility, self-care, usual activi-

ties, pain/discomfort, and anxiety/depression. The numerical scale

ranges from 0 (defined as the worst imaginable health state) to 100

(defined as the best imaginable health state) ( Rabin et al., 2001 ). 

The Hospital Anxiety and Depression Scale (HAD) measured the

anxiety and depression symptoms. It consists of 14 items, depres-

sion (seven items) and anxiety (seven times), each with four an-

swer options. Each of the subscale scores ranges from 0 to 21, cor-

responding to total scores of 0 to 42, with higher scores indicating

major anxiety and depression symptoms ( Herrero et al., 2003 ). 

Sample Size 

The sample size calculation was guided by estimates of the

minimal clinically important difference in the BPI ( Tanaka et al.,

2002 ). Our analysis indicated that a sample size of 24 participants

is needed to ensure at least 21 participants and to find significant

differences between groups, assuming a loss rate of 10% with a sig-

nificance level of 0.05. 

Statistical Analysis 

Statistical analyses were performed using IBM SPSS Statistics

23.0 software for Windows (SPSS Inc. and IBM Company). Results

are expressed as mean and statistical deviation (SD). Differences

in characteristics between COPD patients before and after the
eredia-Ciuró et al., Cross-sectional study of pain-related variables 
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Figure 1. Flowchart of COPD patients 

Table 1 

Characteristic Descriptive of COPD Patients Before and During COVID-19 Pandemic 

Pre-COVID-19 (n = 24) During COVID-19 (n = 24) p 

BMI (kg/m 

2 ) 28.41 ± 4.44 29.65 ± 7.51 .497 

Cognitive impairment 17.75 ± 3.89 15.40 ± 3.28 .9 

Hand grip strength (kg) 31.22 ± 9.54 24.06 ± 8.65 .931 

Functionality 114.89 ± 14.29 119.75 ± 10.75 .23 

Sleep quality 9 ± 4.28 9.92 ± 3.45 .092 

Respiratory function 

FEV 1 % 33.55 ± 11.41 36.25 ± 12.20 .93 

Dyspnoea perception 3.25 ± 2.83 7.25 ± 3.49 < .001 a 

Functional impairment related to dyspnoea 22.42 ± 14.12 30.38 ± 9.86 .205 

Fatigue perception 40.25 ± 20.89 55.11 ± 11.12 < .001 a 

Health impairment in COPD patient 

Respiratory symptoms 58.2 ± 19.43 65.1 ± 37.31 < .001 a 

Activities limited by dyspnoea 71.11 ± 22.17 80.19 ± 21.18 .895 

Psychosocial impact 60 ± 18.33 69 ± 14.97 .964 

Total 63.09 ± 17.69 72 ± 20.31 .217 

a p < .001. 

Data expressed as mean ± SD.BMI = body mass index; COPD = chronic obstructive pulmonary disease; FEV 1 % = forced expiratory volume in the first second; SD = standard 

deviation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COVID-19 pandemic were tested using the independent sample t

test for numeric variables with normal distribution, the Wilcoxon

test for numeric variables with no normal distribution, and the χ2 

test for nominal variables. The statistical analysis was conducted at

a 95% confidence level. A p value < .05 was considered statistically

significant. 

Results 

The recruitment and selection of patients with COPD across the

study appeared in Fig. 1 . The final study sample was composed of

24 patients with COPD 

The characteristics of patients with COPD evaluated at before

and during the COVID-19 pandemic are shown in Table 1 . 

The mean age of patients with COPD was 67.60 ± 6.13 years

with a male predominance (79%), and the incidence of comor-

bidities was 3.75 ± 0.89. All patients were retired and the 87.3%

living accompanied. When patients with COPD were compared

before and during COVID-19, the descriptive data of participants

showed no significant differences between groups. The body mass

index, cognitive impairment, handgrip strength, functionality, and
Please cite this article as: M. Granados-Santiago, J. Martín-Núñez, A. H
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sleep quality were similar before and during COVID-19 ( p < .05).

However, regarding respiratory function, patients with COPD have

shown statistical differences in dyspnea and fatigue perception,

and respiratory symptoms over time ( p < .001). 

The pronociceptive pain profile and psychological vulnerability

of patients with COPD are shown in the Table 2 . 

Investigating the pronociceptive pain profile and the psycho-

logical vulnerability of patients with COPD before and during the

COVID-19 pandemic revealed all symptoms increased over time. 

As shown in Table 2 , patients with COPD during the COVID-19

pandemic experienced higher general pain sensitivity and intensity

with statistical differences in pain interference ( p < .001). Further-

more, the pressure pain sensitivity in the five bilateral points of

the body have shown a higher sensitivity during COVID-19, high-

lighted the bilateral thumbs, gracilis, and supraspinous muscles

( p < .001). 

The overall perceived health status was much lower during

COVID-19 than before the COVID-19 period ( p < .05). However,

anxiety and depression were not statistically different before and

during the COVID-19 pandemic. 
eredia-Ciuró et al., Cross-sectional study of pain-related variables 
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Table 2 

The Pronociceptive Pain Profile and Psychological Vulnerability of COPD Patients 

Pre-COVID-19 (n = 24) During COVID-19 (n = 24) p 

Pronociceptive pain profile 

General pain sensitivity 96.13 ± 19.18 116.67 ± 6.2 .011 a 

Pain intensity 0 2.16 ± 6.17 .010 a 

Pain interference 0 1.92 ± 3.74 < .001 b 

Pressure pain sensitivity 

R thumb 2.86 ± 0.86 1 ± 0.73 < .001 b 

L thumb 2.43 ± 0.76 0.75 ± 0.86 < .001 b 

R gracilis muscle 2.29 ± 0.91 0.50 ± 0.52 < .001 b 

L gracilis muscle 2 ± 0.92 1 ± 0.73 < .001 b 

R subclavian muscle 1.57 ± 0.94 1 ± 0.23 .024 a 

L subclavian muscle 1.86 ± 1.02 0.75 ± 0.45 .001 a 

R supraspinous muscle 1.86 ± 1.03 0.5 ± 0.52 < .001 b 

L supraspinous muscle 2 ± 1.11 1 ± 0.73 < .001 b 

R trapezius muscle 2.14 ± 1.03 1.5 ± 1.16 .033 a 

L trapezius muscle 2.14 ± 1.18 1.25 ± 1.13 .011 a 

Psychological vulnerability 

Perceived health status 

Overall health state 51.67 ± 16.59 40 ± 8.10 .049 a 

Anxiety and depression 

Anxiety 6.33 ± 4.63 9.78 ± 4.05 .745 

Depression 5 ± 3.84 8.33 ± 3.91 .785 

Total 11.33 ± 7.29 18.11 ± 6.63 .569 

a p < .05. 
b p < .001. 

Data expressed as mean ± SD.R = right; L = left; SD = standard deviation. 
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Discussion 

We have shown that during the COVID-19 pandemic, there was

an increase in the pronociceptive pain profile and psychological

vulnerability was enhanced in patients with COPD. Patients pre-

senting with COPD during the COVID-19 pandemic had intensified

the dyspnea and fatigue perfection compared with before the pan-

demic but had similar FEV-1 obstructive degree. Thus, these find-

ings highlight the effect of respiratory symptoms as the most af-

fected of health characteristics of COPD. 

The COVID-19 pandemic produced for some people the sus-

pension of commuting, changes to education and work, and in-

creased time with family, highlighting decreased stress and in-

creased psychological general wellbeing ( Andrew et al., 2020 ;

Greenberg et al., 2020 ). However, other people developed more

anxiety, anger, stress, or agitation during the lockdown mainly due

to the fear of infection, loneliness, socioeconomic problems, and

loss of employment ( WHO, 2020 ; Townsend et al., 2020 ; Bu et al.,

2020 ). Evidence from around the world on psychological change

potentially attributable to the COVID-19 pandemic is being stud-

ied. McGinty et al. (2020) showed increased rates of psychological

distress among adults during the COVID-19 pandemic, compared

with before the pandemic. 

Depression and anxiety are associated with increased pain per-

ception, whereas prolonged duration of pain leads to increased

psychological vulnerability ( Zis et al., 2017 ). In addition, Vardar-

agli et al. (2019) observed that pain perception, severity, and sen-

sitivity are increased in patients with COPD compared with the

general population ( Vardar-Yagli et al., 2019 ). Recently, studies sim-

ilar to ours also observed a change in the clinical profile of acute

( Silva et al., 2020 ) and chronic ( Tilliridou et al., 2021 ) respiratory

diseases before and during the COVID-19 pandemic. 

Limitations 

Several limitations of this study should be considered. First,

the sample size was relatively small but sufficient to detect

statistical differences in pain assessments. Second, the use of

questionnaires may have underestimated or overestimated some of
Please cite this article as: M. Granados-Santiago, J. Martín-Núñez, A. H
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the information. In addition, the course of COPD is clinically char-

acterized by a worsening of dyspnea, cough, and sputum produc-

tion, which were not analyzed in this study. Moreover, the popu-

lation included in the study had a moderate to severe profile of

COPD. Our initial purpose here was to investigate the association

between the pain-related variables and the presence of psychologi-

cal vulnerability among stable patients with COPD, although, given

these special circumstances, our methods required some modifi-

cations. Participants may have been less motivated to engage in

the study during the COVID-19 pandemic. Likewise, our evalua-

tion was modified from what we initially planned; for instance

the Semmes-Weinstein monofilaments were excluded in the eval-

uation of sensitivity to pressure/touch. A further limitation of this

study is that it focused on examining the pain-related variables be-

fore and during the COVID-19 pandemic in patients with COPD, but

a healthy control group for comparison is recommended. Further

studies are needed to determine other aspects of COPD symptoma-

tology that can be influenced during COVID-19 pandemic. 

Further Research 

These findings highlight the patient’s psychological distress

likely due to the pandemic and their COPD symptoms and re-

port them as pain. Developing and implementing education pro-

grams that allow COPD patients to achieve and enhance the con-

trol of their illness is recommended. Moreover, early diagnostic

surveys should be recommended to prevent and recognize pain in

these patients. Future studies evaluating pain and its characteris-

tics to determine health status effect are recommended. The ill-

ness knowledge, psychological, physical, and social aspects should

be encouraged to prevent pronociceptive pain in COPD patients. 

Conclusion 

During the COVID-19 pandemic, patients with COPD showed an

increase in the pronociceptive pain profile accompanied by a worse

psychological vulnerability compared with patients with COPD be-

fore the COVID-19 pandemic. 
eredia-Ciuró et al., Cross-sectional study of pain-related variables 
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