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ABSTRACT 

 

Background: Low health literacy (HL) is a global challenge. HL is positively correlated with chronic airways disease (CAD) 
outcomes. Despite the importance of HL in disease management, current HL measurement tools are suboptimal. As part of a multi-
stage project to develop a performance-based, disease-specific Vancouver Airways Health Literacy Tool (VAHLT) for patients with 
CAD, this study assessed the relationships between VAHLT scores and CAD patient characteristics. The primary aim of the study is 
to provide preliminary evidence of construct validity of the VAHLT. 

Methods: A cross-sectional study design was applied. Patients were recruited from 6 specialty care clinics to complete the 
measurement tool. Demographic and clinical data, including quality of life (QOL) and disease control, were collected via validated 
questionnaires. Subjects also completed spirometry. Inferential analysis was conducted using mean difference testing and correlational 
methods.  

Results: 320 patients were recruited, and after imputing missing data, 315 were ultimately analyzed. Participants were predominantly 
female (60.5%), Caucasian (83.1%), had post high-school education (74.2%), with a mean age of 65.2 (SD = 13.17) years. Age was 
significantly negatively correlated with HL scores (p = .004); patients with post-high school education had significantly higher HL 
scores than those with a high school education or less (p < .001). No significant sex or ethnicity related differences in HL scores were 
observed. For clinical outcomes, no significant differences were found between HL scores and disease severity or measures of QOL 
and asthma control.  

Conclusions: We report a CAD-specific HL measurement tool developed with involvement of patients and professionals. Age and 
education were highly correlated with HL, which emphasizes the importance of addressing these factors in HL interventions among 
CAD patients. In the next phase, we will evaluate the tool’s responsiveness to interventions. 

Keywords: Health literacy, Asthma, COPD, Measurement, Assessment, Health competencies, Psychometrics, Chronic airways 
disease, Disease management 
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INTRODUCTION 

The Canadian Expert Panel on Health Literacy (CEPHL) defines health literacy (HL) as a multi-dimensional skill enabling an 

individual to access; understand; evaluate; communicate; and use health information to make informed decisions towards health [1]. 

Conceptually, HL has evolved from literacy and numeracy skills within a health-related context, to the requisite information 

navigating and interpreting, problem-solving, and decision-making capabilities for encountering and responding to the complexities of 

today's healthcare systems [2,3]. Healthcare systems are also undergoing a paradigm shift, to adapt to the HL needs of patients by 

empowering them to obtain, comprehend, and use health information and services to enhance disease management [4-8]. 

The HL levels of adults in the United States (US) and Canada are of concern [9-13]. In the US, about 47% of all adults are 

unable to consistently locate, match, and integrate information from written health information sources. [9,10]. In Canada, over 60% 

of the adult population have insufficient HL skills, indicated by difficulties with simple and routine health-related tasks [1,11,13]. In 

both countries, adults over 65 years of age, presumably with more chronic diseases, display limited HL proficiency relative to younger 

individuals, and lack the necessary skills to adequately perform routine health and disease self-management tasks [10,13]. Similarly, 

the International Adult Literacy Survey [14] reported low levels of HL in many other high-income countries [15]; however, levels of 

HL among adults in several European countries are reported to be higher than those in the US and Canada, using the same instrument 

[16,17]. Across many chronic diseases, low levels of HL are associated with a poor understanding of one's health [18], non-adherence 

to treatment [18,19], increased risk of emergency department (ED) visits or hospitalizations [20,21], and a greater risk of death 

[19,22]. 
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Despite the importance of HL for health outcomes [23,24], prior HL-based educational interventions among patients with 

asthma and chronic obstructive pulmonary disease (COPD), the two main chronic airways diseases (CAD), reported inconsistent 

findings [25-28]. In many cases, the studies only showed marginal associations between HL skills and health status and failed to 

demonstrate how their findings might influence clinical practice [8,29,30-32]. One reason for obtaining poor and inconsistent 

outcomes with such interventions might be the application of HL tools that are not disease-specific and rely mainly on patients’ self-

perceived ability to act within a hypothetical health-related context, using a Likert scaling system [25,33]. Patients' self-evaluation of 

their ability to perform a task may not provide an accurate assessment of their actual capabilities (i.e., patients may over- or under-

estimate their ability to perform a task) [34]. In contrast, studies suggest that measuring patients’ competencies to execute a task- using 

realistic health-based scenarios may provide useful information [26,32]. Additionally, many current HL measurement tools have been 

developed for the general population and are therefore less applicable to patients with chronic conditions or specific disease contexts 

[25,35,36].  

To our knowledge, there is no published study that has developed a HL measurement tool for patients with asthma and COPD, 

where proper self-management practices are critical to improve disease control. Accordingly, we sought to develop a disease-specific 

HL measurement tool to assess CAD patients HL and inform HL interventions for these patient groups [25,37]. Content development 

and validation of this tool has been reported previously [38-43]. The primary aim of the present study was to assess this new tool, 

hereafter referred to as the Vancouver Airways Health Literacy Tool (VAHLT). Specifically, we assessed correlations of HL scores 
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with QOL scores, demographics, disease control, and clinical variables in CAD patients. Note, in the context of this paper we will use 

CAD as a summary term for patients with asthma, COPD and asthma-COPD overlap (ACO).  

 

METHODS 

Health Literacy Measurement Tool Development 

Development of the VAHLT is described in detail elsewhere [43-46] and briefly summarized below. Over the past 10 years, 

we have worked with national and international researchers in the development of performance-based HL measurement tool that 

includes a set of disease management topics (in scenario/passage formats) and corresponding items/questions, for CAD patients. Our 

conceptual framework, which served as the basis for the tool development, was informed by the Calgary Charter’s definition of HL 

(the core 5-domain model suggested by the CEPHL), plus numeracy [47]. We applied a validity-driven, multi-stage approach [42,43] 

to develop and pilot test our tool, which included the most important disease management topics for asthma and COPD [43,44,46]. 

Initially, in 2013, we convened a weeklong international workshop, in which global leaders in HL acknowledged the need for a 

performance-based, disease-oriented HL measurement tool for CAD patients [37]. We identified several internal stimuli (e.g., social 

support, culture, language, cognitive and physical factors), as well as external factors (e.g., access barriers and cultural competency of 

the healthcare system), that may influence patient engagement in self-management practices [38-43], as also reported in other studies 

[30,48-51]. Next, we conducted a systematic review (SR) [25] to identify the strengths and limitations of existing HL tools when used 

in  CAD patients. We also established a national and international advisory panel (“knowledge hub”) that included patients, HL 



6 
 

6 
 

specialists, policymakers, and respiratory clinician-scientists. Outputs provided by the SR and knowledge hub informed the 

development of a conceptual framework for our HL tool [43,44], with the goal of illustrating the impact of both patients’ internal 

stimuli and external factors to fully engage in self-management practices within each HL domain [45,46,52,53].  

Subsequent drafts of the tool were developed with input received from patient and professional groups, resulting in revisions of 

the tool’s framework and content. The outcome was a performance-based HL measurement tool with 12 scenarios for 9 self-

management topics and 44 multiple choice questions for adult patients with CAD. The topics were identified, verified, and prioritized 

by patient and professional groups as the most important disease-management topics relevant to CAD management. Content and face 

validity were assessed by administering the tool to over 650 patients across Canada in multiple pretesting and pilot testing studies, 

followed by reviews by members of our knowledge hub [41,42]. Subsequently, after further psychometric analyses, a set of 30 items 

was retained to comprise the final version of the scale. Figure 1 outlines the development process of our HL tool. The focus of the 

current paper is to present the findings from the preliminary evaluation stage of VAHLT among adult CAD patients in Canada. 

Detailed results of psychometric analyses and item reduction processes will be discussed in a separate paper. 

 

Participant Recruitment 

The study was a cross-sectional survey conducted between 2019 and 2020, in which 320 CAD patients were recruited from six 

specialty clinical settings in British Columbia and Ontario, Canada. Collaborating respirologists at each site prospectively recruited 

interested patients. Eligible participants were then referred to the site’s research coordinator to discuss the study and provide initial 
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verbal consent for future contact and to schedule an assessment appointment. Eligibility criteria included age ≥19 years, the ability to 

communicate in English, a physician diagnosis of CAD, and current use of medications for their CAD. 

 

Measures and Data Collection 

HL measurement tool (VAHLT). 

A 44-item version of the VAHLT was completed by the participants. Scores for the VAHLT were obtained by summing the 

number of correct responses for the finalized set of 30 items.  

 Asthma-related questionnaires.  

Asthma patients were administered the Asthma Control Test (ACT) [54] and the Mini Asthma Quality of Life Questionnaire 

[55]. The ACT consists of five items, each scored on a five-point Likert scale. Total scores are calculated by summing participant 

responses across the five items. A score of 19 or less indicates that one’s asthma symptoms are not well controlled.  

 The Mini Asthma Quality of Life Questionnaire (Mini-AQLQ) [55], a shortened version of the 32-item Asthma Quality of Life 

Questionnaire, consists of 15 items scored on a seven-point Likert scale. Scores for the Mini-AQLQ are calculated by taking the 

average of participant responses to the items and thus range from one to seven.   

COPD-related questionnaires. 

 Patients diagnosed with COPD, or with ACO diagnoses, completed the Chronic Respiratory Questionnaire (CRQ) [56]. The 

CRQ is a 20-item measure that consists of four subscales: dyspnea, fatigue, emotional function, and mastery. Each item is scored on a 
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seven-point scale. Full-scale scores are obtained by averaging participants’ response to all items, while subscale scores are computed 

by averaging relevant questions.  

Demographic and clinical variables.  

Participants provided their demographic information, including age (categorized as <50 years, 50 to 70 years, > 70 years), 

gender (male, female), education level (high school diploma or less, post high school education), ethnicity (Caucasian, non-

Caucasian), and language spoken at home. They also indicated their clinical diagnosis (asthma, COPD, or ACO), which was verified 

by the clinical site, as well as self-reported the duration of their disease (< 20 years, 20 to 40 years, > 40 years), primary source of 

information about CAD management (family doctor, respirologist, respiratory educator, pharmacist, other), whether they received 

education related to their CAD management (Yes, No, Not sure) and if so, from whom, and the number of exacerbations (defined as 

urgent healthcare visits – whether ED or other, and/or requirement for systemic corticosteroids) in the six months prior to their 

participation. For asthma patients, we categorized their score on the ACT (≤19, >19). Finally, we performed spirometry [57] to 

measure FEV1 in each participant. The severity of disease was determined according to the Global Initiative for Asthma (GINA [58], 

and Global Initiative for Chronic Obstructive Lung Disease (GOLD) [59]. All questionnaires were self-administered by the 

participants in the presence of a research assistant, using a print version of the tool. 

 

Data Analysis  

 Descriptive and inferential data analytic techniques were employed to address the research aims. We first obtained 
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descriptive statistics for all the questionnaires used in the study. We further calculated descriptive statistics for the VAHLT total 

scores within each group across the categorical demographic and clinical variables. Next, we conducted a series of independent 

samples t-tests and one-way between-subjects analyses of variance (ANOVAs) to assess the differences in VAHLT scores among 

the groups within each of the demographic and clinical categorical variables. For all means comparison statistical tests, assumptions 

of normality and homogeneity of variances were checked and upheld, with one exception for the education variable in which a 

Welch-corrected t-test was conducted to correct for a violation of the homogeneity of variances assumption.  

 To assess the relationships between continuous variables and the VAHLT, correlations were calculated and tested for 

statistical significance between the VAHLT and several measures of disease severity and health-related quality of life (HLQOL), 

including the ACT, Mini-AQLQ scores, CRQ (full and subscale scores), and predicted FEV1%.  In addition, we computed 

correlations between the VAHLT and selected (continuous) demographic or clinical variables, including age, disease duration, and 

scores on the ACT. Pearson product moment correlations were calculated and tested for significance using r-to-t transformations. 

All statistical analyses were conducted using R statistical software [60]. A p-value of <0.05 was used to determine statistical 

significance. The magnitude of between-group differences was assessed by Cohen’s d (for dichotomous variables) or ω2 (for 

polytomous variables) 

 The data for the present study contained instances of missing responses, particularly for items of the VAHLT. We used 

multiple imputation techniques to accommodate missing data. For a given measure, if participants responded to 50% or more of the 

items, their missing responses were then imputed. Participants that had missing responses exceeding 50% for a given measure were 
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dropped from all analyses involving that measure. Imputation was conducted all at once, with all the relevant demographic and 

clinical variables, the disease-specific questionnaires, and the VAHLT included in the procedure. The imputation utilized 

proportional odds modelling methods for the disease-specific questionnaires and logistic regression methods for the VAHLT. 

Ultimately, we imputed 1% of the item responses for the CRQ, 0.02% of the item responses for the ACT, 0.05% of the item 

responses for the AQLQ, and 2% of the item responses for the VAHLT. Multiple imputation was conducted in R using the mice 

package [61]. 

Ethics Approval 

The study design and procedures were approved by the Institutional Review Boards at each of the participating centres prior to 

recruitment. All participating subjects provided informed written consent. 

 

RESULTS 

Sample Characteristics 

 After accommodating missing data, we analyzed a final sample of 315 patients with a mean age of 65.22 (SD = 13.17), of 

which 60.5% were female, 83.1% were Caucasian, and 74.2% had at least some post-high school education. The average disease 

duration was 18.4 years. Complete sociodemographic and clinical characteristics of the sample are presented in Table 1. 

Demographic and Clinical Group Comparisons 
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 Age was significantly correlated with the VAHLT total scores (r = -0.204, 95% CI -0.308, -0.095]), indicating that VAHLT 

scores tended to decline with increased patient age. Differences between age groups were significant (p = 0.004), although the effect 

size was small ((2 = .029) (Table 2). Participants under age 50 (M = 25.23, SD = 3.78 differed) significantly from those aged 

between 50 and 70 (M = 22.46, SD = 5.54), as well as from those over age 70 (M = 21.93, SD = 4.51). However, the 50 to 70 and 

greater than 70 age groups were similar. We also observed significant differences between education groups (p < .001, d = 0.537), 

with the post high school group (M = 23.33, SD = 4.77) scoring on average roughly three points higher on the VAHLT than the high 

school diploma or less group (M = 20.51, SD = 5.68). All comparisons with other demographic and clinical variables, including those 

between sex and ethnicity groups were non-significant (p-values >0.05) and yielded small effect sizes (Table 2). 

 

VAHLT Relationships with Other Measures 

The correlations between VAHLT and other clinical measures and asthma and COPD-specific questionnaires were relatively small 

and statistically non-significant. They ranged from -0.014 for predicted FEV1% to 0.151 for CRQ full scale, with p-values ranging 

from 0.074 to 0.819, respectively (Table 3). 

 

DISCUSSION   

This study evaluated the relationships between the HL scores and participants’ demographics, clinical features, and a number 

of patient reported outcomes, using a new HL measurement tool (VAHLT). Consistent with our hypotheses, HL scores correlated 
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negatively with age and positively with the level of education. However, our expected associations between HL scores and measures 

of disease severity and health related QOL were not confirmed. Although the correlations with these measures were in the expected 

direction, their magnitudes were small, and they were not statistically significant (p-values >0.05).  

Consistent with the literature [10,70,72], our results confirm that there is a positive correlation between HL scores and 

educational level. As reported by other studies, we also found that HL is more problematic among older CAD patients than in the 

younger age group. Education and age are, therefore, both areas that can be addressed in HL interventions and, thus, warrant further 

discussion. 

Despite observing variations in HL scores for age and education, the VAHLT did not detect differences in HL scores for other 

demographic characteristics and clinical features reported in the literature [30,52,66-68]. Specifically, we did not observe a correlation 

between sex and health literacy. However, the reports on the link between sex and HL skills in the literature are inconsistent. While 

some studies [69,70] showed no differences in functional HL between males and females, others reported differences in sex-specific 

HL scores [71,72]. Furthermore, our study lacked sufficient power to assess the relationship between HL and ethnicity and language 

spoken at home due to the low number of non-Caucasian and non-English speaking participants.  

In contrast to previous studies [45,68,69,73], in this study, no correlation was observed between HL scores and health related 

QOL for asthma and COPD. None of the CRQ’s and Mini-QOL’s subscales or overall CRQ and Mini-QOL scores were associated 

with HL scores. The literature has reported mixed findings in terms of the association between HL and QOL [74-78]. Zheng et al [74] 

conducted a systematic review (SR) on 3242 articles to assess the link between HL and QOL and reported conflicting results. While 
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some studies reported HL was not positively correlated with QOL, and the correlation coefficient between HL and QOL was very low, 

other studies found a moderate to high positive correlation. This SR reported that some studies divided the QOL into two or more 

dimensions and found different correlation coefficients [74]. Interestingly, the studies that initially reported high positive correlations 

between HL and overall QOL found no or only moderate correlations after QOL was divided into different dimensions. In previous 

studies the link between QOL and HL in CAD has not been fully established. Feuerman et al [75] and Couture et al [76], using generic 

instruments, reported HL was not significantly associated with poor asthma control, assessed with Asthma Control Questionnaire-

ACQ, or QOL assessed with Mini-Asthma Quality of Life Questionnaire-AQLQ. One possible explanation for reporting the lack of 

such correlations could be the fact that QOL may be primarily related to personal experiences and refers to how individuals 

subjectively assess their own well-being and their ability to perform physical, psychological, and social functions [77,78]. Thus, the 

ability to learn from experience, rather than to learn from formal instruction, may be the critical element in improving QOL in asthma 

patients. However, the lack of a relationship between HL and QOL in our study and others’ does not mean HL and QOL have no 

effect on each other. In fact, the relationship might be restricted to certain sub-groups; therefore, further assessments may be needed to 

measure the impact of moderating factors, such as adherence to treatment or comorbidity, while assessing QOL of CAD patients. 

Our study results did not support the link between HL and clinical outcomes, including disease severity and duration, and 

FEV1. The lack of such associations could be mainly due to differences between the components and framework of VAHLT 

comparted to other measures of HL. Previous approaches to measuring HL in CAD patients have relied on patients' self-perceived 
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competence to perform hypothetical health-related tasks, as opposed to measuring performance-based HL abilities, in which patients 

are asked to display HL skills in realistic situations [27,43,44].   

We have applied a multi-stage collaborative, participatory action research approach to engage patients and professionals in 

conceptualizing and developing a performance-based, disease-specific HL tool (VAHLT), which represents the first comprehensive 

HL measurement tool developed exclusively for patients with CAD. In the VAHLT, the topics and items representing the key 

constructs of HL and CAD management were operationalized through scenario format and corresponding multiple-choice questions 

that assessed an individual’s capability to understand the information, recognize faulty information, and demonstrate their judgement 

and ability to respond to the questionnaire [62]. We included questions about behaviors and disease management practices to 

accurately measure the participants’ actual performance [63] and minimize the effects of social desirability and beliefs about health 

and illness, which are reported as the main drawbacks of self-perceived measures [64,65]. We believe the topics covered in the 

VAHLT are highly relevant to CAD management, therefore their sensitivity for detecting inadequate HL in highly educated patients 

from specialty clinic might be relatively low, as reported in the limitation below. 

 

Limitations 

The results of this study should be interpreted cautiously. First, our sample included only patients seen at specialty care clinics, 

where patients usually receive education provided by a nurse/respiratory educator and, therefore, may have different disease-related 

knowledge compared to those from the broader primary care practice [79,80]. As access is a preliminary pathway to being health 
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literate [1,81], receiving services in specialty settings with more healthcare system interactions could have contributed to our 

participants’ self-confidence and better comprehension of their disease management and, therefore, information covered in our tool 

might have been known to them before attending the study. Secondly, during the recruitment process we informed patients that our 

study is a health literacy survey; consequently, patients with poor literacy skills or those with limited English proficiency may have 

avoided participation. Thirdly, although we aimed to include patients from diverse socio-economic and demographic backgrounds, our 

sample was comprised predominantly of Caucasian (86%) and highly educated (76%) patients. Hence, our findings may not be 

representative of practices or behaviours in non-Caucasian patients and those in lower socio-economic status. Finally, we applied a 

5th-grade reading level to produce our tool’s scenarios and items to ensure that differences in score were attributable to HL skills and 

not differences in English proficiency. However, selecting such low reading level could diminish the assessment of one's real-world 

abilities, since confusing or complex terminology/language is commonly experienced by patients in health system encounters [82,83].  

 

Next steps  

The results of this study indicate that our disease-specific HL tool should be tested further with more CAD patients in primary 

care settings. It is crucial to test the tool within diverse participants from low socio-economic status and cultural background. We also 

need to test if the questionnaire is responsive to interventions that might impact HL scores, such as asthma education or pulmonary 

rehabilitation in COPD. Furthermore, a shorter version of the tool will be developed to allow its use in a clinical setting.  
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CONCLUSIONS 

We have developed and applied a functional-based HL tool that directly assesses the ability to access, understand, evaluate, 

communicate, and use health-related information. Despite the limitations mentioned above, the design of the tool’s scenarios (topics) 

and questions, which showed relevance to patients with CAD, offers advantages over currently available HL instruments, as we 

involved patients and health professionals in conceptualization of VAHLT framework from the beginning [84]. VAHLT was tested 

rigorously during the pilot and preliminary questionnaire evaluation phases, and we found that sociodemographic and clinical 

variables explained a relatively small fraction of the variation in HL scores of our participants. HL was correlated with education 

(positively) and age (negatively), as reported by other studies. Older, and poorly educated patients face the greatest burden of chronic 

illness and commonly experience exacerbations [83,85,86]. Therefore, they are likely to have the greatest need for health education 

and services. 

HL needs to be considered when planning healthcare for patients with chronic conditions. There is very little specific 

information on the impact of HL on respiratory outcomes. We believe our efforts are an important advance toward developing a 

practical method for identifying CAD patients with inadequate HL in clinical or research settings. 
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Table 1. Sociodemographic and clinical characteristics of study participants. 

 Full Sample Asthma COPD ACO 

Characteristic n = 315 n = 159 n = 93 n = 63 

Gender     

    Female - n (%) 190 (60.51) 100 (63.29) 52 (55.91) 38 (60.32) 

    Male - n (%) 124 (39.49) 58 (36.71) 41 (44.09) 25 (39.68) 

Age - M (SD) 65.22 (13.77) 60.28 (15.10) 71.93 (8.50) 67.85 (7.20) 

    < 50 years - n (%) 35 (11.22) 34 (21.52) 1 (1.09) 0 (0) 

    50 to 70 years - n (%) 153 (49.04) 41 (25.95) 35 (38.04) 35 (56.45) 

    > 70 years - n (%) 124 (39.74) 83 (52.53) 56 (60.87) 27 (43.55) 

Ethnicity     

    Caucasian - n (%) 255 (83.06) 120 (77.42) 86 (93.48) 49 (81.67) 

    Non-Caucasian - n (%) 52 (16.94) 35 (22.58) 6 (6.52) 11 (18.33) 

Education     

    High School or Less - n (%) 81 (25.8) 27 (16.98) 40 (43.48) 14 (22.22) 

    Post High School Education - n (%) 233 (74.2) 132 (83.02) 52 (56.52) 49 (77.78) 

Disease Duration - M (SD) 18.41 (16.82) 26.54 (18.61) 8.98 (6.23) 11.67 (11.89) 

    < 20 years - n (%) 193 (62.26) 60 (38.22) 82 (90.11) 51 (82.26) 

    20 to 40 years - n (%) 81 (26.13) 33 (21.02) 9 (9.89) 8 (12.9) 

    > 40 years - n (%) 36 (11.61) 64 (40.76) 0 (0) 3 (4.84) 

Disease Severitya - M (SD) 68.20 (24.83) 80.94 (19.17) 52.26 (23.26) 60.22 (22.68) 
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    Mild - n (%) 90 (35.57) 68 (53.54) 11 (14.29) 11 (22.45) 

    Moderate - n (%) 100 (39.53) 54 (42.52) 28 (36.36) 18 (36.73) 

    Severe - n (%) 43 (17) 5 (3.94) 22 (28.57) 16 (32.65) 

    Very Severe - n (%) 20 (7.91)  - 16 (20.78) 4 (8.16) 

VAHLT - M (SD) 22.56 (5.21) 22.94 (9.20) 21.63 (5.09) 22.95 (5.32) 

Asthma ACT - M (SD) - 19.28 (4.18) - - 

Mini-AQLQ - M (SD) - 4.83 (1.14) - - 

COPD CRQ - M (SD) - - 4.62 (1.72) 4.44 (1.14) 

    Dyspnea - M (SD) - - 4.57 (1.56) 4.68 (1.32) 

    Fatigue - M (SD) - - 4.03 (1.29) 3.70 (1.43) 

    Emotion - M (SD) - - 4.73 (1.21) 4.42 (1.27) 

    Mastery - M (SD) - - 5.07 (1.44) 4.91(1.44) 

Note: Participants that were comorbid with Asthma and COPD (i.e., ACO) were administered the COPD version of the questionnaire. Some percentages do not sum to 
100 due to rounding error. 
aDisease severity reflects categorized spirometry measurements of predicted FEV percentages. Predicted FEV was categorized differently for Asthma and COPD/ACO 
patients, as asthma patients were limited to three categories (Mild, Moderate, Severe) and COPD/ACO patients categorized with four categories (Mild, Moderate, 
Severe, and Very Severe) 
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Table 2. Comparisons of VAHLT scores between demographic and clinical groups. 

Variable M SD n p Effect Size 

Gender 0.819 d = 0.026 
    Female 22.59 5.35 190   

    Male 22.45 5 124   

Ethnicity 0.397 d = 0.129 

    Non-Caucasian 21.98 6.22 52   

    Caucasian 22.65 4.99 255   

Education 0.000 d = 0 .537 

    High School or Less 20.51 5.68 81   

    Post High School 23.33 4.77 233   

ACT 0.09 d = 0 .277 

    ≤ 19 total score 22.34 5.12 68   

    > 19 total score 23.75 5.07 85   

Education Received 0.883 d = 0 .023 

    No 22.66 5.25 47   

    Yes 22.64 5.22 266   

Primary Education Source 0.223 𝜔2 = 0.008 

    Family Doctor 21.75 5.95 20   

    Respirologist 21.29 6.05 56   

    Respirology Educator 22.47 5.33 51   

    Multiple Sources 23.02 4.64 126   

Primary Information Source 0.065 𝜔2 = 0.012 
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    Family Doctor 22.49 5.25 111   

    Respirologist 23.11 5.65 50   

    Multiple Sources 24.08 5.03 133   

Age    0.004 𝜔2 = 0.03 

    < 50 years 25.23 3.78 35   

    50 to 70 years 22.46 5.54 153   

    > 70 years 21.93 4.97 124   

Disease 0.127 𝜔2 = 0.007 

    Asthma 22.94 5.2 63   

    COPD 21.63 5.09 159   

    ACO 22.95 5.32 93   

Disease Duration 0.931 𝜔2 = 0.000 
    < 20 years 22.57 5.08 193   

    20 to 40 years 22.63 5.42 81   

    > 40 years 22.86 4.86 36   
 

 

 

Table 3. VAHLT Relationships with Demographic and Clinical Characteristics 

Correlated Measure r n p 

Age -0.204 312 0.000 
Disease Duration 0.036 310 0.523 
ACT 0.094 153 0.247 
Mini-AQLQ 0.103 154 0.202 
CRQ Full Scale Scores 0.151 141 0.074 
    Dyspnea 0.136 141 0.108 
    Emotional Function 0.132 141 0.118 
    Fatigue 0.137 141 0.105 
    Mastery 0.107 141 0.205 
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Predicted FEV1% -0.014 253 0.819 
Note: ACT = Asthma Control Test; Mini-AQLQ = Miniature Asthma Quality of Life Questionnaire; CRQ = Chronic Respiratory 
Questionnaire 
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Supplementary Table 1: Medication list reported by the participants. 

Medication  N (%) Asthma N 

(%) 

COPD N 

(%) 

ACO N  

(%) 

Total 320 (100) 163 (50.94) 93 (29.06) 64 (20.00) 
Inhaled corticosteroids  71 (22.19) 47 (28.83) 14 (15.06) 10 (15.63) 
SABA 225 (70.31) 102 (62.57) 72 (77.41) 51 (79.69) 
LABA + LAMA 35 (10.94) 1 (0.61) 27 (29.03) 7 (10.94) 
LAMA alone                                                        91 (28.44) 30 (18.41) 33 (35.49) 28 (43.75) 
Inhaled corticosteroids + LABA 211 (65.94) 117 (71.78) 46 (49.46) 48 (75.00) 
Prednisone 
- Acute exacerbation related use 

151 (47.19) 65 (39.88) 54 (68.06) 32 (50.00) 

Montelukast       20 (6.25) 18 (11.04) 0 (0.00) 2 (3.10) 
Antihistamine   41 (12.81) 36 (22.09) 2 (2.15) 3 (4.69) 
Intranasal corticosteroids 21 (6.56) 14 (8.59) 4 (4.31) 3 (4.69) 
Prescribed antibiotics    27 (8.44) 12 (7.36) 9 (9.68) 6 (9.38) 
Biologics     22 (6.88) 17 (10.43) 0 (0.00) 5 (7.81) 
SAMA alone 13 (4.06) 2 (1.22) 7 (7.52) 4 (6.25) 
 Note: SABA = Short-acting beta-agonists; LABA = Long-acting beta-agonists; LAMA = Long-acting muscarinic antagonists; SAMA 
= Shot-acting muscarinic antagonists 
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Figure 1: Conceptualization of the functional-based chronic respiratory disease health literacy measurement tool: Needs assessment, 
pretesting, pilot and validation phases 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) 2015: Conducted a systematic review on 2085 articles of existing asthma & COPD HL measurement 

tools to assess their comprehensiveness, disease relevance, and incorporation of 5 HL domains 

(2) 2015-16: Conducted 16 patient-oriented focus group sessions between 2015-2017 with 93 

English and French-speaking asthma and COPD patients to understand the challenges/barriers 

they may face pertaining to the 5-HL domains with respect to disease management    

(3) 2015-2016: Conducted interviews with 45 national & international key-

informants (e.g., researchers, policy makers, etc.) to obtain insights and 

solutions to overcoming challenges/barriers during group sessions 

(4) 2016: Verification of disease management topics with respiratory 

physicians: conducted 17 interviews with Canadian respirologists regarding 

the ideal performance-based HL skills asthma and/or COPD patients should 

possess to effectively manage their disease 

(5) 2017: Development of a preliminary version of the tool by incorporating the 

patients’ and health professionals’ inputs and pretested the tool among 75 patients 
(19 COPD and 56 asthma) and 34 health professionals across Canada 

(6) 2018-2020: This process enabled us to develop a comprehensive performance/action-

based health literacy tool for asthma and COPD management. The tool was pilot tested 

with 550 patients from 6 sites in Canada (2018-2019) and then validated with 320 

patients from 6 sites in Canada (2019-2020) 
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