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 Title: Relationship between patient functionality impairment and caregiver burden: 

is there a cut-off point for the severe COPD patient? 

 

Abstract 

Background: Chronic obstructive pulmonary disease (COPD) patients experience a 

progressive limitation of their functionality accompanying their clinical evolution. 

Concretely, severe COPD patients usually require the figure of a caregiver. Caregiver 

burden have been yet explored in other similar chronic diseases  

Objective: To propose a cut-off point in different functional impairment aspects, to predict 

the presence of caregiver burden.  

Methods: Severe COPD patients were divided into two groups according to the caregiver 

burden, measured with the Zarit Burden Interview (ZBI). The patients were assessed with 

the London Chest Activity of Daily Living (LCADL) scale, the Functional Independence 

Measure (FIM), and the World Health Organization Disability Assessment Schedule 2.0 

(WHODAS 2.0). Results:  70 COPD patients and their caregivers were included in this 

cross-sectional study. The ROC curve indicated a cutoff point of 19 in the LCADL scale 

(AUC=0.722). Dependence in daily life activities had a cutoff point of 123 in the FIM 

(AUC=0.776). Social participation in activities of daily living had a cutoff point of 37 in 

the WHODAS 2.0 (AUC=0.739).    

Conclusion: Dyspnea related to functional status, dependence in daily life activities, and 

social participation in activities of daily living of severe COPD patients can predict 

caretaker burden.  
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1. Introduction 

Chronic obstructive pulmonary disease (COPD) is the most widespread respiratory disease, 

with a prevalence of 8-20% worldwide [1]. Progressive airflow limitation in COPD patients 

is related to the severity of cardinal symptoms, dyspnea [2], and fatigue [3]. As the disease 

progresses, COPD patients experience progressive functional impairment [4], with a 

decrease in their quality of life [5]. 

The majority of caregivers are middle-aged adult children and older spouses who care for a 

parent or spouse with functional limitations giving emotional support and monitoring 

disease progression [6]. The role of caregivers is becoming essential in COPD 

management, due to their potential role in adherence to medical recommendations and 

pharmacological treatment [7]. More than 70% of COPD patients have one or more 

caregivers [8]. By some estimates, more than 15 million adults currently provide care to 

relatives, saving the formal health care system billions of dollars annually [9,10].  

Caring for patients, especially disabled ones, demands physical, psychological, and 

financial resources from caregivers [11]. Although family caregivers perform an important 

service for society and their relatives, they do so at a considerable cost to themselves.  

According to Schulz et al. [12] primary caregiving role, mediated by the caregiver burden, 

is an independent risk factor for an increased mortality rate (63%).  

Recent studies have found that caregivers of individuals with COPD frequently could report 

pathological stress, such as distress, anxiety, and depression the most common complaints 

associated with the caring experience [13-16]. According to the model of carer stress and 



burden, there is an association between the severity of patient disease, duration of care 

provided, interference with the carer's life, and the carer’s subjective assessment of their 

role, which may increase the risk for care burden by exacerbating factors [17,18].  Thus, a 

review about the unmet needs of caregivers observed the urgent need to evaluate the 

caregiver burden of patients with COPD and to identify strategies to effectively support this 

neglected group [19]. 

Therefore, it is important  to develop appropriate solutions to screen caregivers at risk for 

caregiver burden and in need of further assessment and intervention. 

Considering this, we hypothesized that caregiver burden could be predicted using COPD 

patient functional status. Thus, this study aims to propose a cut-off point in different 

functional impairment aspects, to predict the presence of caregiver burden. 

 

 

2. Patients and methods 

2.1. Study design 

This cross-sectional study was conducted from January 2017 to January 2019 with COPD 

patients and their caregivers. This study was approved by the Biomedical Research Ethical 

Committee of Granada and was conducted following the ethical guidelines of the 

Declaration of Helsinki reviewed in 2013. The STROBE guidelines [19] were followed 

during the research. 

 

2.2. Participants 

COPD patients and their respective caregivers were recruited during their routine clinical 

visits in the pulmonology service of San Cecilio University Hospital in Granada, Spain. All 



subjects and their caregivers who agreed to voluntarily participate, signed a written 

informed consent form after receiving detailed information about the study protocol.  

The inclusion criteria of COPD patients were: a) stable patients with moderate to very 

severe COPD as the main diagnosis with Global Initiative for Chronic Obstructive Lung 

Disease (GOLD) grades III or IV [20]; b) ability to answer and understand the 

questionnaires; c) having one or more caregivers. All patients had oxygen therapy and 

sometimes required home ventilatory support according to the severity of COPD [20]. 

Caregivers who met the following definition were included: “Caregiver is defined as any 

person including parents and other family members who with or without payment provides 

care, support, or assistance to a person with disability” [21,22]. COPD patients were asked 

to nominate one informal caregiver to participate. 

Patients and caregivers were excluded if there were: a) the presence of psychiatric or 

cognitive disorders, progressive neurological disorders, organ failure, cancer, or inability to 

cooperate; or b) inability to provide informed consent.  

 

2.3. Outcome measures 

After verifying the inclusion and exclusion criteria, data that had been per-protocol 

routinely collected by the health team were recorded. Anthropometric and 

sociodemographic data were collected through patients’ history medical records and with 

an interview of patients and their caregivers. All the variables were measured in the patients 

and their respective caregivers.  

To evaluate caregiver-related aspects, the relevant severity of the patient disease, the carer’s 

psychoemotional well-being and the characteristics of care provided related to the 

functional impairment of the patient were evaluated as follows. 



 

The severity of patient disease was explored including the dyspnea perception, assessed 

with the modified Borg scale [23], the degree of disability that dyspnea causes in 

day-to-day activities, measured with modified Medical Research Council (mMRC) [24], 

and comorbidities were evaluated with the Charlson score [25].  

The carer’s psychoemotional well-being was evaluated by psychoemotional distress and 

care burden. Anxiety and depression were assessed with the Hospital Anxiety and 

Depression (HAD) scale [26]. Caregiver burden was measured with the Zarit Burden 

Interview (ZBI). The questionnaire consists of 22 items on the psychological, physical, 

emotional, financial, and social problems caregivers experience. Each item is evaluated 

with a Likert scale from 0 (never) to 4 (nearly always), and includes questions such as “Do 

you feel that your relative asks for more help than he/she needs?”, or “Do you feel angry 

when you are around your relative?”  A maximum score of 88 indicated the highest level of 

burden in caregivers [27]. When psychometric testing of the ZBI was conducted with 

caregivers of COPD patients, construct validity and adequate internal consistency 

(cronbach’s alpha 0.92) were determined [28]. 

 

To describe the characteristics of the care provided, we evaluate all the functional 

demanding aspects by care recipients. In this line, we evaluate the symptomatic related 

functionality, the functional dependence and the restrictions in daily life activities and 

social participation. 

Symptomatic-related functionality was measured with the London Chest Activity of Daily 

Living (LCADL) scale measured dyspnea levels related to functionality. This scale is used 

to analyze dyspnea limitation during activities of daily living in COPD patients. The 



LCADL scale is composed of 15 questions on four domains: domestic activities, personal 

care, physical activity, and leisure, such as “dressing upper body, “bending” or “going out 

socially”. Higher scores indicate lower levels of functional status.. Patients score from 0: ‘‘I 

wouldn’t do anyway’’, to 5: ‘‘Someone else does this for me (or helps)’’, being a total score 

ranges from 0 to 75 points. The instrument is valid and reliable among patients with 

respiratory disease conditions [29]. The internal consistency reliability of the questionnaire 

was evidenced by a cronbach’s alpha of 0.98 in COPD patients [30]. 

The Functional Independence Measure (FIM) assesses patient dependence or independence 

in activities of daily living. It measures 2 dimensions – motor and cognitive which include 

motor items as “eating”, “stairs” or “toilet”, and cognitive items such as “comprehension”, 

“social interaction” or “memory”. There are 7 response levels, where there are 2 

functionally independent, 3 partial assistance, and 2 total assistance levels. The total score 

ranges between 18 points (total dependence) and 126 points (complete independence) [31]. 

The FIM is a valid measure correlated with functionality during acute exacerbation of 

COPD [32]. 

Restrictions in daily life activities and social participation in patients were assessed with the 

World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0). This test 

is composed of 36 items on six domains: cognition, mobility, self-care, getting along with 

people, living activities, work, and participation in society. “Standing for long periods such 

as 30 minutes?”, “concentrating on doing something for 10 minutes?” or “washing your 

whole body?” are included in this questionare. Each domain score ranges from 1“no 

difficulty” to 5 “extreme difficulty/can’t do”. Higher scores indicate greater levels of 

functional impairment. The internal consistency reliability of the WHODAS 2.0 was a 

cronbach’s alpha standard of 0.7 in the four domains related to chronic diseases [33]. 



Numerous studies have used WHODAS 2.0 to assess functionality in COPD patients [34, 

35].  

 

2.4. Statistical analysis  

Statistical analysis was performed using SPSS 20.0 (SPSS, Chicago, Illinois). P < 0.05 was 

considered statistically significant. The characterization of the variables was expressed as 

mean±SD, minimum and maximum values, and frequencies.We correlated the carer’s 

psychoemotional well-being against the characteristics of care provided related to the 

functional impairment of patients using Pearson correlation coefficients. Correlation 

coefficients were statistically significant when the p-value < 0.05, being a value of -1 

meaning a total negative linear correlation, 0 being no correlation, and + 1 meaning a total 

positive correlation. The predictive power and cutoff points of various patterns and 

domains of functionality were identified by a receiver operating characteristic curve (ROC 

curve), which is often used to determine cutoff points for diagnostic or triage tests. The 

cutoff points were determined by the point of convergence of sensitivity and specificity, 

which produce the area under the curve (AUC). AUC ranges in value from 0 to 1, being an 

AUC <0.7 considered as low, ≥0.7 to <0.8 as moderate and ≥0.8 as high predictive 

accuracy. The Youden’s index was used to assess the best cut-off point between the 

sensitivity and specificity of a test. 

For the variables associated with the ZBI score, the ROC analysis was used to determine 

the cutoff points related to a decrease in functional and quality of life in patients. The ZBI 

cutoff score to measure the caregiver burden of patients with chronic diseases was 46, that 

is, no burden <46, and burden ≥46 [36]. We used the ZBI to divide the sample between 

COPD patients with a caregiver burden and COPD patients without a caregiver burden 



[37]. 

Initially, the total area under the ROC curve was identified among the functional status and 

quality of life for the absence of caregiver burden. The larger the area under the ROC 

curve, the greater the discriminatory power of functional status and quality of life for the 

absence of caregiver burden. 

 

3. Results 

184 participants had been admitted in the study, including COPD patients and their 

respective caregivers. Finally, 140 participants gave written consent to participate. The 

flowchart of participants is shown in Figure 1.  

PLEASE INSERT FIGURE 1 

In table 1, the baseline characteristics os COPD patients and the caregivers are presented 

PLEASE, INSERT TABLE 1 

3.1. Baseline characteristics of COPD patients according to caregiver burden   

After grouping COPD patients according to caregiver burden, the division was as follows: 

Group with caregiver burden (n=70) and group without burden (n=70), being 35 COPD 

patients and 35 caregivers in each group.  All patients were male in both groups and 

themean average duration of COPD was 15 years. In the group without caregiver burden, 

the mean of age was 71.86 years old. However, groupwith caregiver burden were for the 

most part elderly (mean of age 79.20 years old). COPD patients showed significant 

differences between groups in age (p=0.006), the degree of disability that dyspnea causes 



(p=0.046), and dyspnea perception (p=0.022). No statistically significant differences were 

found between sex, comorbidities, or body mass index.  

 

3.2. Characteristics observed in the caregivers of COPD patients   

Caregivers were predominately females in both groups. The age of caregivers showed 

significant differences between groups (p=0.019). Among caregivers without burden,  

71.4% were aged 65-74 years old; caregivers with burden were younger, that is, 46.1% 

were under 64 years old. The relationship with COPD patients was spousal in most cases: 

94.7% in caregivers without burden, and 76% in caregivers with burden. The anxiety and 

depression of caregivers showed statistical differences between groups (p<0.005), with an 

increase in the caregiver with burden group. Finally, caregiver burden showed significant 

differences between groups (p<0.001), with greater overload in the caregiver with burden 

group.  

3.3. Functionality characteristic in patients with COPD   

Results of main outcome values of COPD patients are explained in Table 2. 

PLEASE INSERT TABLE 2 

Dyspnea levels related to functionality showed no significant differences between groups. 

However, self-care and the leisure domains of the LCADL scale exhibited significant 

differences between groups (p<0.05). Besides, COPD patients with caregiver burden 

showed a decrease in dyspnea levels related to functionality compared to the other group 

(p=0.111).  



No significant differences were found in dependence in daily life activities (p=0.096). 

Nevertheless, COPD patients with caregiver burden reported less functionality than the 

COPD patients without caregiver burden.  

Moreover, significant differences were reported in both groups in measures of social 

participation in activities of daily living (p=0.041). No statistically significant differences 

were found in any domains of the WHODAS 2.0 questionnaire. COPD patients without 

caregiver burden showed more social participation in activities of daily living than COPD 

patients with caregiver burden. 

3.4. Correlational and receiver operating characteristic curve analysis 

The Pearson correlation coefficients of LCADL, WHODAS, and FIM obtained against 

HAD were r = 0.405 (p = 0.003), r = 0.307 (p = 0.043) and r = -0.493 (p < 0.001) for 

patients’ functionality and anxiety and depression of caregivers, respectively. 

Additionally, LCADL, WHODAS, and FIM related to Zarit were r = 0.335 (p = 0.001), r = 

0.389 (p < 0.001) and r = -0.425 (p < 0.001) for patients’ functionality and caregiver 

burden, respectively.  

ROC curve analyses were used to determine the optimal cutoff points to predict the 

caregiver burden of COPD patients. For each functionality outcome, we determined 

sensitivity, specificity, and AUC. The cutoff points with their respective sensitivity and 

specificity values are shown in Figure 2.   

PLEASE INSERT FIGURE 2 

In COPD patients, the cutoff point for dyspnea levels related to functionality was ≥ 19 with 

an AUC of 0.722 (sensitivity of 0.83 and specificity of 0.93). The cutoff point for 



dependence in daily life activities was ≤ 123, with an AUC of 0.776 (sensitivity of 0.94 and 

specificity of 0.76). The AUC of social participation in activities of daily living was 0.739 

(sensitivity of 0.92 and specificity of 0.80) and the cutoff point was ≥  37 to predict 

caregiver burden. Youden’s index for caregiver burden was > 0.70 using patients’ 

functionality including LCADL, FIM and WHODAS. 

 

4. Discussion 

The present study aimed to analyze the predictive power and identify the cutoff point of 

caregiver burden and COPD patient functional impairment in care recipients. Our results 

showed that dependence on daily life activities and dyspnea levels related to functionality 

in COPD patients were able to predict the presence of burden in caregivers, with an AUC 

of 0.776 and 0.722 respectively. Patient scores of ≤ 123 in the FIM and ≥19 in the LCADL 

scale were considered a predictor of caregiver burden. In addition, we included the value of 

social participation in activities of daily living with a cutoff score of ≥ 23 in the WHODAS 

2.0 and an AUC of 0.739. 

 

 A review [38] suggested that FIM is a generic measure developed for multiple pathologies 

that include the evaluation of dependence in daily life activities. On the other hand, the 

LCADL scale is more important for COPD patients because it includes an evaluation of 

dyspnea related to functionality in activities of daily living [30]. Thus, the LCADL scale 

showed a high predictive power of caregiver burden according to the Youden index in our 

study. 

 



Various authors [39, 40] have predicted multiple cutoff points for COPD patients with small 

sample sizes similar to our study. Belo et al. [41] proposed a cutoff point of 37% in the 

LCADL score with an AUC of 0.70 (sensitivity of 0.56 and specificity of 0.74) to 

discriminate the worst prognosis in COPD patients mainly with GOLD stage II disease. 

Additionally, Almeida Goulart et al. [42] identified a cut-off point of >28% in LCDL to 

enable discrimination of the functional impairment of patients with COPD. Our study 

predicted the presence of caregiver burden with a cutoff point ≥ 19 and an AUC of 0.722 

(sensitivity of 0.83 and specificity of 0.93) only in severe COPD patients with GOLD stage 

III-IV disease. 

 

Patients with COPD experience a progressive worsening of dyspnea that leads to a 

progressive reduction in the ability to perform activities of daily living during their disease 

[43]. Patients who are dissatisfied with the ability to perform daily activities often report 

greater reliance on others [44], which in turn leads to functional deterioration derived from 

dyspnea related to functionality [45], and a reduction of social participation in activities of 

daily living [46]. In the present study, the clinical application of cutoff values based on the 

functional impairment of COPD patients may predict caregiver burden with great accuracy. 

 

The prevalence of COPD patients is almost three times higher in men than in women and 

increases with age [47]. Thus, long-term healthcare implies a large burden for families and 

ultimately for caregivers [48]. Studies suggest that caregiving is associated with 

psychological complaints and poor physical activities in multiple pathologies [49, 50]. 

Thus, the caregiver's health decline should be balanced by the healthy caregiver hypothesis 

[51]. In addition, the present study can contribute to the early detection and treatment of 



caregiver burden in clinical practice, improving the physical and psychological quality of 

life of caregivers. 

 

Several studies [52, 53] have used physical aspects and clinical profiles to predict 

complications during the progression of COPD. However, a few studies [54] have explored 

various psychological aspects of patients with chronic diseases as predictors of caregiver 

burden. Katsavos et al. [55] predicted the presence of caregiver burden related to the 

disability of patients with multiple sclerosis. A score of 4.5 in the Expanded Disability 

Status Scale (sensitivity of 0.32 and specificity of 0.82) indicated the presence of caregiver 

burden. By contrast, this study assessed social participation in activities of daily living with 

the WHODAS 2.0. The sensitivity of 0.92 and specificity of 0.80 levels showed the greatest 

predictive power. Moreover, our results indicated the presence of caregiver burden in 

relation with progress in the physical status of COPD patients.  

 

Several limitations of this study should be considered. First, the cross-sectional design did 

not allow for any progress in the temporary analysis of predictor studies due to the reverse 

causality bias, so no relation of causality could be identified. Second, the use of 

questionnaires to evaluate functional impairment may have underestimated or 

overestimated some information. In addition, European male sample with limited diversity 

and the small sample size may limit to generalize our findings. Additionally, the course of 

COPD is clinically characterized by a worsening of dyspnea, cough, sputum production, 

and airflow obstruction, which were not analyzed in this study. Besides, the prediction of 

cut-off points may have several limitations by the ROC curve analysis, although multiples 

studies used this analyses type. Moreover, COPD partients was only male and had a 



moderate to very severe profile of COPD. Further studies are needed to determine other 

aspects of COPD symptomatology that can influence caregiver burden in the different 

stages of COPD. 

 

5. Conclusion 

This study showed that mainly dyspnea associated with functionality, dependence in daily 

life activities, and social participation in activities of daily living in COPD patients may 

predict caregiver burden. The study findings highlighted the presence of burden on the 

informal caregivers according to the dyspnea level, functional impairment, and 

participation in activities of daily living of severe COPD patients. Our results may help in 

the early identification of the caregiver burden, who may need physical and physiological 

treatment, and social support to prevent a decrease in quality of life or a reduction of the 

healthcare provide to their care recipients with severe COPD. Future research should focus 

on prevention interventions and analyze the impact of caregiver burden development, 

highlighting the role of caregivers in COPD patients. 
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11.The figures and the tables legends 

 

Figure 1. Flowchart of COPD patients and their caregivers. 

Figure 2. Cutoff points with respective sensitivities and specificities of caregiver burden in 

patient’s dyspnea related to functionality (A), dependence in daily life activities (B), and 

social participation on activities of daily living of COPD patients (C)Table 1. Baseline 

characteristics of Caregivers and COPD patients. 

Table 2. Functionality characteristics of COPD patients.  

 
 

 



 

Table 1. Baseline characteristics of Caregivers and COPD patients. 

Variables Group with caregiver 
burden 

Group without 
caregiver burden p-value 

COPD patients’ data N=35 N=35  

Age 79.20 ± 4.71 71.86 ± 5.78 0.006* 

BMI (kg/cm2) 29.86 ± 6.95 23.91 ± 0.65 0.133 

Modified Borg Scale 7.17 ± 2.03 5.20 ± 2.55 0.022* 

mMRC 3.57 ± 0.74 2.91 ± 0.99 0.046* 

Charlson Index 5.00 ± 1.00 5.55 ± 2.07 0.672 

Caregivers´ data N=35 N=35  

Age 70.00 ± 3.57 47.50 ± 32.90 0.019* 

Sex, n (% Male) 5(16.7) 0(0) 0.286 

Relationship with patients   

<0.001** 
Spouse, n (%) 27(76) 31(94.7) 
Sibling, n (%) 0(0) 4(5,3) 
Son/daughter, n (%) 8(24) 0(0) 

Anxiety 13.67 ± 6.62 9.47 ± 5.12 0.134 

Depression 11.17 ± 5.95 6.80 ± 5.35 0.117 

HAD Scale 24.83 ± 10.11 15.60 ± 8.74 0.005* 

Caregiver burden 56.33 ± 4.68 28.73 ± 8.96 <0.001** 
 

 

Data expressed as mean±SD. *Between-group significant differences, p<0.05. ** Between-group 

significant differences, p≤0.001. BMI: Body mass index; mMRC: modified Medical Research 

Council. HAD: Hospital Anxiety and Depression scale. 

 

 

 



Table 2. Functionality characteristics of COPD patients.  

 
COPD group with 

caregiver burden (n=48) 
COPD group without 

caregiver burden (n=37) 
p-value 

Dyspnea levels related to functionality 
Self-care 13.00 ± 6.19 8.73 ± 3.04 0.045* 
Domestic 11.50 ± 2.78 8.80 ± 3.81 0.583 
Physical 8.17 ± 2.23 6.60 ± 2.92 0.254 
Leisure 8.83 ± 3.18 6.20 ± 1.93 0.030* 
LCALD scale 41.50 ± 6.58 30.00 ± 7.29 0.111 

Dependence in daily life activities 
Motor score 81.75 ± 6.02 83.00 ± 7.78 0.777 
Cognitive score 33.33 ± 4.08 34.54 ± 0.97 0.315 
FIM Scale 104.33 ± 8.03 119.36 ± 7.45 0.096 

Social participation in activities of daily living 
Cognition 7.50 ± 3.67 6.46 ± 0.97 0.342 
Mobility 10.50 ± 4.17 7.69 ± 2.98 0.236 
Self-care 9.17 ± 3.46 6.38 ± 1.94 0.113 
Getting along  6.17 ± 2.85 5.77 ± 1.69 0.706 
Life activities 9.67 ± 6.47 8.08 ± 5.11 0.569 
Social 
participation 

23.00 ± 7.69 15.47 ± 6.91 0.058 

WHODAS 2.0 41.25 ± 6.70 28.29 ± 5.15 0.041* 
 

 

Data expressed in mean±SD. *Between-group significant differences, p<0.05. ** Between-group 

significant differences, p≤0.001. LCALD: London Chest Activity of Daily Living scale; WHODAS 

2.0: World Health Organization Disability Assessment Schedule 2.0; FIM: Functional Independence 

Measure Scale. 

 
 



Figure 1. Flowchart of COPD patients and their caregivers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COPD patients and caregivers 
assessed for eligibility (n=92) 

Excluded (n=7) 
   Not meeting inclusion criteria (n=3) 
   Declined to participate (n=4) 
   Other reasons (n=0) 

Allocated to COPD patients’ group with 
caregiver burden (n=48) 

 

Allocated to COPD patients’ group without 
caregiver burden (n=37) 
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Figure 2. Cutoff points with respective sensitivities and specificities of caregiver burden in patient’s dyspnea related to functionality 

(A), dependence in daily life activities (B), and social participation on activities of daily living of COPD patients (C). 
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